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5 State cf New York, have invented certain 

UNITED STATES PATENT OFFICE. 
BENJAIN F. AUGUSTINE, OF BUFFALG, NEW YORK. 

ROTARY ENGENIE. 

1,009,213. 
Application fled Fehruary 15, 1911. Serial No. 608,702. 

To all whom it may concern: 
Be it known that I, BENJAMN F. AUGUS 

TINE, a citizen of the United States, resid 
ing at Buffalo, in the county of Erie and 
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. 
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One object is to provide a rotary engine 
emulodiying such characteristics as to pro vide 

- for an efficient balancing of the pistons and 
other parts of the engine. 
Another object resides in the provision 

of a rotary engine whose parts are so formed 
and constructed that the abutment has an 
area of fluid pressure on one side substan 
tifully commensurate with the lateral fluid 
pressure on the lutating carrier, together 
with devices whereby the fluid pressure on 
the abutment may be utilized to counter 
balance the carrier. . 
Å stiil further object, is, to provide aro 

tary, stean, gas, air, combustion, or other 
fluid operating engine embodying a novel 
organized lechanism designed to overcome 
anniecessary vibration, noise, undue wear of 
parts aid leakage. 
A stili fuirther object is to provide two 

fixed contacting members and a morable 
member roanted within the innermost fixed 
member witi means constructed and ar 
ranged whereby pressure may be transferred 
between the fixed members and utilized to 
balance the mová lie member. - 

It is stili f’ider designed to provide 
novel lineans for supporting and balancing 
the operating pistons whereby the pistons 
are held in proper operative position and 
the centrifugal force acting on the pistons 
incident to the rotation thereof is effectually 
???IOOH}??? 

With the above and other objects in view, 
the present nvention consists in the con 
struction and arrangement of parts herein 
after more fully described, illustrated in 
the accompanying drawings and particu 
larly pointed om ut in the appended claims, it 
being understood that changes may be made 
in the form, proportion, size and minor de 
tails without departing from the spirit or 
sacrificing any of the advantages of the in 
vention. 

In the drawings: Figure 1 is a longitudi 
nal sectional view is the engine. Fig. 2 is 

Specification of Letters Patent. Patented Nov. 21, 1911. 

a transverse sectional view on the line a-a 
of Fig. 1. Fig. 3 is a transverse sectional 
view on the line b-b of Fig. 1. Fig. 4 is 
a transverse sectional view on the line o-g 
of Fig. 1. Fig. 5 is a detail perspective view 
of the rotary carrier with the telescoping 
caps applied thereto and shown in section 
and with the piston carrying and balancing 
means shown ready for application to the 
pistons. Fig. 6 is a detail perspective 
view of the abutment illustrating one of the 
telescoping caps ready to be positioned 
thereon. Fig. 7 is a detail perspective view 
of one of the cam rings forming part of the 
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 balancing means. Fig. 
9 is a detail fragmentary view of the anti 
friction means associated with the pistons. 
Fig. 10 is a fragmentary view illustrating a 
face view of one of the parts of the anti-fric 
tion bearing retaining elements. Fig. 1 is 
a view of the centrifugal governor, a part 
being broken away. 

Referring now more particularly to the 
accompanying drawings the reference char 
acter 1 indicates a base provided with a 
valve chamber 2 with which communicates 
a steam inlet 3, there being an automatically 
balanced valve 4 disposed in said chanber 
and operable according to the varying load 
under the influence of the centrifugal gov 
ernor mechanism, indicated generally by the 
reference character 5, said valve having a 
stem 6 which has connection with the gov 
ernor mechanism hereinafter more fully de 
scribed. This valve 4 is preferably cylindri 
cal in cross-section andi reduced intermediate 
its ends to provide a flat portion 7 having 
a pluraity of apertures 8 through which the 
steam may pass to the rear of the chamber 
2 or to the side of the valve opposite that 
toward which the steam etters the valve 
chamber through the inlet 3 and by virtue 
of the stain expanding upon opposite sides 
of the valve 4 the latter is balanced because 
the force of the incoming steam against the 
piston is counterbalanced by the steam be 
hind the valve intermediate the ends of the 
latter. Thus the valve practically divides 
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the valve chamber 2 into separate steam 
compartments, and by reason of the lower 
edge of the valve being reduced or tapered, 
as at 54 the steam upon opposite sides there 
of will expand beneath the valve and lift 
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it toward the mouth 4 of the port 70 to pressure exerting means 27 being confined 
force the upper edge of the same into tight within the bores and engaging said stems at 
engagement with the mouth 4 and posi- the ends of the latter to force the packing 
tively cut of the supply of steam to the blocks normally against the inner faces of 
valve chamber 2 to the steam cylinder 9 dis- the end flanges of the piston carrier, the 
posed on the base 1 and having communica packing 28 forming a steam tight joint be: 
tion with the valve chamber 2 by way of tween the abutment and the fianged ends of 
said port 70. the carrier. It will be noted that the stems 

Disposed in the steam cylinder 9 is rigidly 25 are preferably of a diameter substantially 
mounted an abutment 7”, which is cylin- ? the same as th? diameter of the bores and 
drical in shape and is provided with a cylin 
drical chamber 7 located eccentrically there- same diameter as the stems, and these sizes 
in, thus forming in effect a member cam and this arrangement of these elements have 
shaped in cross section and which has its been adopted for the purpose of insuring an 
thickened portion preferably at the lower even pressure upon the packing blocks by 

the pressure exerting means so as to prevent 
culiar exterior formation, by virtue of which, tilting of the packing blocks and insuring 
it has comparatively small surface contact an even bearing surface. Sleeves or fanged 
with the interior of the casing, there being disks 29 and 30, hereinafter referred to as 
an external, annular outstanding, ring-like "caps', telescope the ribbed ends of the 
enlargement 10 which is the only part of the abutment for coišperation with the ribs 11 
abutment which contacts with the casing, and with the enlargement 10 to form cham 
the external portions of the abutinent upon bers 31 (see F.g. 1) between the ribs to pro 
opposite sides of the annular enlargement 10 ? vide for stean cushioning or balancing of 
being reduced and provided with spaced ; the piston carrier. These chanbers 31 are 
ribs 11 disposed longitudinally of the abut- connected with the steam chamber 7 by a 
ment and leading from the ends thereof to series of ports 32. The operating fluid in 

70 

75 
that the springs 2 are of substantially the 

80 

85 

90 

corresponding rings 12 adjacent opposite the chamber 7 will pass through the ports 
sides of said enlargement. On the interior 32 into the chambers 31 and create a pressure 
of the abutment at its thickened portion be- on the caps. The inner ends of the caps 29 
tween the inlet port 70 and the exhaust port and 30 have running joint connections with 
73, are staggered grooves 1 that become the respective rings 12 and are fixed to the 
filled with oil and other foreign matter and ends of the rotary piston carrier through 
form a seal to prevent the escape Sild waste the instrumentality of screws or other suit 
of the operating fluid. able fastenings 33. In order to prevent 
The numeral 13 indicates a rotary piston leakage between the inner ends of said caps 

carrier rigidly secured on the power shaft 14 and the sides of the enlargement 10 of the 
to rotate therewith. Said shaft is centrally abutment I provide the inner ends of the 
journaled through the heads 15 and end sec- caps with packing 34. . 
tions 16 of the cylinder. Formed in the piston carrier are radiai 

17 indicates stuffing boxes formed prefer- piston guide - ways 35 and 36 in which are 
ably on the heads 15 with which coöperate mounted the radial pistons 37 and 3S, re 
packing glands 18. - spectively, which slide relative to the carrier 

19 indicates lubricating wells and in each as the carrier rotates. Each piston carries 
of which and supported on the power shaft, packing 39 in its outer edge and which is 
is a ring or other suitable element 20 adapt- i adapted to bear against the inner wall of the 
ed to feed the lubricant from the bottom of abutment and against the pistons the steam 
the Wells 19 to the power shaft automati- impinges to drive the histon carrier and 
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cally, the rings being let down, through the pistons and consequently operate the engine 
opening 21 in the top of the wells 19 and dis- as will be hereinafter more fully explained. 
posed in alinerner with the bores 22 of the . The piston bailes 37 and 3S cach have 
wells to receive the power shaft 14. projections 49 at their ends that project 
The piston carrier is eccentrically dis ; through the slotted openings 41 of the caps 

posed within the cylindrical chamber in said 29 and 30 and which are preferably rectan 
abutment and has its outer wall or surface guiar in cross section for engagement in the 
in running contact with the wall of the similarly formed openings in the bearings 
shaiber. Said carrie. has flanged ends 23 42 and 43 loosely mounted in the lugs 44 and 
adapted to overlap the ends of the abutment. 45 of the rings 46 and 47, respectively. These 
The carrier is formed in sections so that it rings are mounted on fixed eccentric year 
may be disposed in the abutment even though ing hubs 4S on the heads 15 of the cylinder. 
the flanges 20 be integral with the body of . These eccentrie bearings for: means for 
the earlier. I provide a plurality of bores suppoiting or holding the iristons in running 
2 t. in the ends of the abitment which are : c'est: f a fº wi; i the wa! If he clhamber 7a is 
adaptd to receive the stems 25 of the pack-tie carrier retates. If desired, balls, roller ing blocks 26, helical or other springs or or other bearing elements are 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 
force acting on one piston by the centrifugal 
force acting on the other piston the rings 
46 and 47 are mounted upon each other with 
the innermost ring loose on the correspond 
ing eccentric hub 4S and the outermost ring 
loose on the innermost 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 
mit the pistons to slide radially relative to 
the carrier as the carrier rotates. Moreover, 
by reason of these rings, the distance be 
tween the bearings 42 and 43 of said lugs is 
equal at all times across the axis of the 
cylindrical bore, thereby insuring lot only 
an efficient balance of the pistens but civi 
ating undue wear on the pisto: supporting 
and balancing lineans. These rings, there 
fore, perfor more til an to je function, ia 
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that they support the isto its in tieir guide 
ways so that they side reitlive to the car 
Fier in the guide-ways all aist; talance th: 
pistons. By virtue of these characteristics 
the cani rings may be termed collined 
piston supporting 2nd balancing means.' 
The structure of the rings 46 at 47 is 

peculiar, one ling fitting within the other, 
the ring i3 iawing one site reduced andi 
upon 'v' 'hicil redueetl portion the coitiapanioir 
ring 47 is not inted, whereby they averlap 
circuiferel)ially aid intel'engage with re. 
lation to each oliver, the lugs 44 aid 43 of 
the rings being of a thuckiness equal to the 
thickness of both rings wher assenbied and 
having their inner overintinging eids curved 
to conform to the curvature of the rings 
with their utter einds curved to conform to 
the curvature of the oater langed vai 5 
of the heads 5 whereby the tugs 4-4 aid it: 
have lauvement i: the space betweet the 
outer circuit)) ference of the lings and the. 
illner circumference of the flanges is 1 of the 
heads. . . 

'To facilitate, an efficient siding movenett 
of the pistons in their guideways and to re 
duce frietion to a mhinimum, one side of 
eagh guide-w ay may be niiled out to pro 
vide a short der tº: receive the wear late 2 
(see Figs. and 16) against wirich the roll 
ers or other learings 53 of the ruler bear 
ing retainer" - trave, some of which retain 
ers is slipped over each end of each piston 
87-88, the fanges 55 and 56 fitting over the 
outer and later lyngitudinal edges of the 
pistons. The roiler bearings i3 are lield 
against lengt uvise movement fra n: the re 
tainer 54 and plate 52 by virtue of the fact 
that their ends bear against the sides of 
the slots 3 of the retainei's. 

. The centrifugal governor 5 hereirabefore 
referred to is constructed preferably of a 

disk 57, which may have openings 58 to 
lighten the same if desired, and is fixedly 
mounted upon the power shaft í4. This 
disk has a can 58 pivoted thereon off from 
the center thereof by means of a suitable 
pivot 59, the armi 60 of the eccentric cam 53' 
having adjustable pivotal connection at 61 
with a link 62 pivoted to the weight 63 se 
cured to the outer end of the leaf spring (34, 
fixedly secured at one end, as at 65, to the 
disk 57, there being a suitable tensioning 
means 66 for the spring (34. The cann 58 las 
the cam slot. 58 which embraces the power 
shaft 14 and the strap (37 of the ecceitric 
calm 5S' has link connection (3S with a shaft 
69 to which latter is connected the crank 71. 
which conue:ts with the steun 6 of the valve 
4. Tiuis go i enor incclianisma is designed for 
he purpose of a 1:tomatically regulating the 
valve 4 to sapply the operating fluid te tie 
eigie accortiig to the 'aryig lí)ä's. O}}- 
violiisily itiy ºther governer rechaisin may 
be enciloyed. 

limi t}, e opt-ration of the engine tre fluidt 
enters fie ilet 3 aid passes tir: tigh the 
openii,g: Si: the flat inter ediate fortion 
) of tie valve 4, and in the (:vent that the 
engil it be at rest and the rotary carrier (if 
center with the valve 4 in close position, 
stcan ity be ?t?pplied to the illet port iÜ 
tihrough a by-pass 2 anel pc ruhitted to einter 
the stean kille to start the engine. 
Whit:tier the si. Sant enters the port, 70 by 
way of the illet 3 or the ly-pass 2, it passes 
upwardly in the pott 70 ai id ut of the 
upper emi of the latter thr:gh tle spaced 
Orific's 73, by virtue of which latter, the 
stea:; is spread, aid passes into the cylinder 
anti expands andi ini piliges against ile cor 
respolicing piston, callsing the rotary car 
rier and the power slafl. 1-4 to rotate. As the Stean) expandy aid illiges against the. 

stealin passing cut of the steau cylinder by. 
way of the exhaist peris 73-4 as the 
drive, pistºil Pässt's the exha ist orts and 
when the rotary carrier reaches a redeter 
mined speed the certif gill governor acts 
tion the aifomaiical lalanced valve 4 to 
regulate the supply of stean to the statu 
cylinder according to tie varying lead. 
As alive noted, the piston carrier is 

counterbalai?ed throughout its entire rota 
tion through the connection of the chambers 
31 (in the (;liter side of the abutinent with 
the chamber wherein the operating fluid 
is expanded to rotate the carrier. The pres 
sure of the operating fluid creates a rotating 
force o?eraüliing upon the carrer to rotate 
the same and also non-rotating forces which 
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aç? aterally upon the carrier and also dat 
erally against the cuter wall of the cham 
ber 7. These lateral forces of tire outer 
w81l of the chamber 7“ are, of course, im 30 
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material. The lateral forces, however, op 
erating upon the rotating 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 counterbalance so that the 
carrier may rotate freely and with little 
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 upon the operating 
fluid will carry the lubricant therein and a 
certain part of the water of condensation 
to the outer wall of the chamber 7 and 
through the ports 32 formed in the abut 
ment to the chambers 31. Thus, a portion 
of the operating fluid is transferred to the 
outer face of the abutment and is forced 
against the caps in a lateral direction op 
posite to the lateral forces of the operating 
fluid acting upon the piston carrier in the 
chaniber 7. The caps, as above noted, are 
connected with the rotating piston carrier, 
and therefore, this lateral force on the caps 
wfik offset or counteriyalance 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 which. 
is exposed to the iaiteral force of the oper 
ating fluid in the chamber 7". 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 opposing force 
on the piston carrier which is substantially 
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equal to the lateral or non-rotating force 
of the operating fluid on the piston car 

ters the chamber 7, the pressure on the car 
rier is, of course, much greater than after 
said operating fluid has expanded and its 
active force sübstantially 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 

O 

caps 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 point of running contact, 
thereby causing a leak of the operating 
fluid and a further loss of power. By my 
construction, however, wherein the caps are 
connected to the rotating carrier in such a 
manner that the abutment at the point of 
running contact is embraced at the inner 
side by the rotating carrier and at the cuter 
side by a cap and by the further providing 
of the cap at this point with an opposing 
force substantially equal to the non-rotating 
force on the carrier, throigh the chambers 
31 and ports 32, above referred to, the ro 
tating carrierisheld in perfect running con 
tact with the wall of the chanber 7. In 
other words, the wall of the chamber and 
the carrier may be ground so as to have 
a perfect running fit and through the aid 
of the caps contacting with the outer face 
of the abutment, said rotating carrier will 
be held in the same predetermined position, 
regardless of the varying fluid pressure on 
the rotating carrier and regardless of the 
fact that there is necessarily a slight side 
play in the bearings of the rotating carrier. 
Furthermore the accumulation of the lubri 
cant in the chambers 31 forms in efect a 
lubricant support for the caps, which causes 

rier. When a radial piston has just passed the caps to run freely and snoothly on the 
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 
31 are arranged in succession circumfere:- 

abutment, and through the counterbalancing 
of the non-rotating forces, causes the piston 
carrier to practically float in the cylinder in 
perfect peripheral ialance with too lateral 
or non-rotating strains thereon, . 
By my improved structure I provide a 

tially about the abutment and as the radial highly efficient and durable rotiy engine 
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 fluid 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 fluid. There 
fore, during the antire rotation of the piston 
carrier, the area of the surface on the caps 
exposed to the fluid pressure will be sub 
stantially equal to that on the carrier &x- 
posed to the operating fluid pressure. Fur. 

and one that is not linited to the use of 
steam as a driving medium but one operable 
under the influence of gas, air, combustion, or other operating fluid. 
What is claimed is: 
1. In a rotary engine, a cylinder, flanged 

heads secured to the ends of the cylinder 
and each provided with an eccentric hub, a 

i 

power shaft journaled through the eccentric 
hubs of the heads, a otatable piston carrier 
secured to the shaft and provised with pis 
ton guide-ways; a piston slidably mounted 
in each guide-way, each pisto having lon 
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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 stem of the corre 
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rings mounted on the eccentric hub of each 
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sponding piston to support and balance the 
pistons, a waive, and means for ????????????| the valve to supply the operating fluid to 
the cylinder according to the varying loads. 

2. In a rotary engine, a cylinder, flanged 
heads secured to the ends of the cilinier| 
and each provided with an eccentric hub, a 
power shaft journaled through the eccentric 
hubs of 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, each piston having lon 
gitudinally projecting stems at opposite 
ends, rings mounted on the eccentric hub of 
each flanged head, each ring having a lug 
provided with a bearing to receive the cor 
responding 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, §| 
secured 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 
cured to the shaft and provided with piston 
guide-ways, a piston slidably mounted in each guide-way, each piston having longitu 
dinally projecting stems at opposite ends, 
head, said rings circumferentially overlap 
ping each other and having movement one 
on the other with the innermost ring mov 
able on the corresponding eccentric hub, each 

the other with the innermost ring movable 
on the corresponding eccentric hub, each 

65 

ring having alug provided with a bearing 
to receive 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 fianges of said heads and oscillating 
against said flanges, the lugs being of a 
thickness equal to the thickness of both rings 
and having their inner ends curved to 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 circumference 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 cylin 
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 ac 
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 rotaiable piston carrier secured to | the Shaft and provided with piston guide 
ways, a piston slidably mounted 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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ring having a lug provided with a bearing 7. In a rotary engine, a cylinder, heads 
to receive the corresponding stem of the cor- secured to the ends of the cylinder, a power 
responding piston to support and balance shaft journaled eccentrically through the 
the pistons, a valve chamber having commu- heads, a rotatable piston carrier secured to 
nication with the cylinder, a valve imounted the shaft and provided with piston guide 
in the valve chaniber, and a governor mecha 
nism having connection with the valve to 
operate the latter automatically to supply 
the operating fluid according to the varying 
loads. 

4. In a rotary engine, a cylinder, flanged 
disk heads secured 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 
secured 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 opposite ends, 

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 
te vave. 

8. 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 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, counterbalancing means having 

rings mounted on the eccentric hub of each collmen operative connections with the 
flanged head, said rings circumferentially 
interengaging and having movement one on 

pistons to stipport and balance the latter, 
said counterbalancing means having oscilla 
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tory movement, a valve, and means opera 
tively connected with the valve to operate 
the iat fer 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 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, counterbalancing means disposed 
adjacent said heads and having nperative 

the valve to supply the operating fluid to the 
cylinder. 

13. In a rotary engine, a cylinder, an abilt 
ment rigidly mounted in the cylinder, caps 
telescoping with the ends of the abutment 

connection with the pistons to support and 
balance the latter, a valve, and means oper 
atively connected with the valve to operate 
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 
ends of the cylinder, 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 piston slidably 
mounted in each guide-way with portions of 
each piston projecting through said slotted 
openings of the caps, counterbalancing 
means for the pistons interposed between 
the heads and said caps and operatively con 
nected to the projecting parts of the pistons, 
a valve and means for operating the valve, 
to supply the operating fluid to the cylinder 
according to the varying loads. 

11. In a rotary engine, a cylinder, an abut 
ment fixedly mounted in the cylinder and 
having its ends reduced, a power shaft 
journaled eccentrically through the heads, 
caps confined within the cylinder and tele 
scoping with the reduced ends of the abut 
ment and provided with s?otted 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 
the openings of said caps, means mounted 
between each head and the adjacent cap and 
operatively connected to the projecting parts 

55 

of the pistons to balance the latter, a valve, 
and means for operating the valve to supily 
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 rela 
tion to said caps, a power shaft journaled 
eccentrically through the heads and caps, a 
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rotatable piston carrier secured to the shaft 
and provided with piston guideways, a piston 
slidably mounted in each guide-way, reais 
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 rotatabie piston 
carrier, a valve, and means for operating 

and provided with openings, heads secured 
to the cylinder, a power shaft journaled 
eccentrically through the heads and caps, a 
rotatable piston carrier secured to the shaft and provided with piston guide-ways, a 
piston slidably imounted in each guide-way 
and having parts projecting through said 
openings of the caps, said heads having 
eccentrie hubs, inter-engaging rings movably 
mounted on said eccentric hubs and having 
operative connection with the projecting 
parts of the pistons to counterbalance the 
latter during operation of the piston car 
rier, a valve, means for operating the valve 
automatically, and a by-pass to supply the 
operating fluid to the cylinder independently 
of the valve operating means. 
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14. In a rotary engine, a cylinder. heads 
secured to the ends of the cylinder, a power 
shaft journaled through the heads, a rotata 
ble piston carrier secured to the shaft and 
provided with piston guide-ways, a piston. 
mounted in each guide-way to slide relative 
to the carrier, inter-engaging rings con 
nected to the pistons for counterbalancing 
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. 

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 movemeat on 
said rotatable member, means for simpplying 
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 
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 
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 said caps, a power shaft journaled 
eccentrically through the heads, a rotatable 
piston carrier secured to the shaft and 
vided with radially directed piston guide 
ways, a piston slidably mounted in each 
F“y', means interposed between each lead and the adjacent cap and having op 
erative connection with the pistons through 
said openings of the caps to counterbalance 
the pistons, a steam inlet for the cylinder, a . 
valve interposed between the inlet and the 
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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 thereto and means for sup 
plying an operating flaid between the inner 
most fixed member and the rotatable mem 
ber, of means constructed and arranged to 
utilize a portion of the operating fluid to 
counterbalanee the rotatable member and 
means constructed and arranged adjacent 
said members for connecting said pistors to 
gether to counterbalance them against the 
centrifugal action incident to rotation of the 
rotatable member. 

27. In a rotary engine, a cylinder, an abut 
ment rigidly mounted in the cylinder, and 
having its ends reduced, heads secured to 
the ends of the cylinder, a power shaft jour 
naled through the heads, a rotatable piston 
carrier fixed to the shaft within the cylin 
der, pistons mounted in the carrier, to slide 
relative thereto, caps fixed to the piston ear 
rier and telescoping with the reduced ends 
of the abutment to forn, fluid receiving 
chambers, Ineans for supplying an operat. 
ing fluid to the rotatable carrier, means to 
convey a portion of the operating fluid to 
said chambers to create an opposing force 
on the caps to equalize the lateral force of 
the operating fluid on said rotatable carrier, 
a valve, and means for operating the valve. 

28. In a rotary engine, a cylinder, an abut 
ment rigidly mounted in the cylinder and 
having its ends reduced, heads secured to 
the ends of the cylinder, a flower shaft jour 
naled through the heads, a rotatable piston 
carrier fixed to the shaft within the cylinder, 
pistons mounted in the carier 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 portion of the op 
erating fluid to oppose the non-rotating force 
of the operating flaid against the rotatable 
carrier to couteribalance the piston carrier. 
means constructed and arranged between 
each head and the adjaceit cap and having 
operative connectien with the pistons to 
counterbalance the latter, a valve, and means 
for operating the valve. 

29. The combination with two fixed mem- : 
bers having circumferenti: contaet with 
each other, a movable member within the 
innermost fixed member and means for sup 
plying an operating fluid setween the mov 

60 able member and the immermost fixed mem 
ber, of means constructed and arranged to 

. . transfer a portion of the operating f tid on 
the outer side of the inneruu host fixed mem 
ber and means to utilize the transferred ?iuid 

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, a movable member, and means 
to supply 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 transferred fluid on the out 
side of the fixed member to counterbalance 
the movable member, the utilizing meals in 
cluding a 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 pistons and 
means to supply, an operating fluid between 
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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 nember, the uti 
lizing nians including a movable member, 
and means constructed and arranged to op 
eratively connect the pistons to counterbal 
ancé the latter during operation of the ro 
tary member under the influence of the op 
erating fluid. 

32. The combination with a cylinder, a 
fixed member, a rotatable member, the rota 
table member having radially slidable pis 
tons and means to supply an operating fluid 
between said members, of means constructed 
and arranged to transfer a portion of the 
operating fluid to the outer side of the fixed 
member, and means for utilizing said trans 
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ferred portion of the operating fiuid on the 
outside of the fixed member to counterbal 

: ance the rotatable member, the utilizing 
means including a movable member, and 
pistom counterbalances the; other during op 
eration 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 piston carrier secured 
to said shaft and provided with piston 
guide-ways, pistons slidably mounted in the 
guide-ways, the abutment having ports at 
its reduced ends, caps secured over the re 
duced ends of the abutment to provide fluid 
receiving chamhers at opposite ends of the 
abutment which fluid enters the chamber by 
way of said ports and which counterbalances 
the piston carrier, said caps having openings 
and the pistons having parts projecting 
through the openings, and means mounted 
adjacent the heads of the cylinders and op 
eratively connected to the " projecting por 

means connecting the pistons whereby one 
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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. 

3t. The combination with a cylinder, a 
fixed member, a movable member, and hears 
for supplying an operating fluid between 
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 fluid to the outside 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 
conterlaianee the movable member, the 
utilizing neans at One end being independ 
epit of the utilizing means at the opposite 

36. The combination with a cylinder, a 
fixed member, a rotatable member, and 
means for supplying an operating fluid be 
tween said meibers, of means constructed 
and arranged to transfer a portion of the 
operating fluid to the outside of the fixed 
member at each end of the latter and means 
to utilize the transferred portion of the op 
erating fluid on the outside of the fixed 
member at its ends only to counterbalance 
the rotatable.nnenber, parts of said utilizing 
means being carried by the rotatable mem 
ber for rotation therewith. 
3. The coinbination with a cylinder, a 

fixed member, a novable member within the 

4. 5 

fixed member and means for supplying an 
operating fluid between said members, of 
means composed of parts carried by the 
fixed and movable members to provide 
channlbers on the outside of the fixed member 
to receive a portion of the operating fluid 

50 

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

38. The combination with a cylinder, a 
fixed member, a rovable member within the 
fixed member and means for Supplying an 
operating fluid between said members, of 
means constructed and arranged to transfer 
a portion of the operating fluid to the out 
side of the fixed member, 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 novable member. 

39. The combination with a cylinder, a 
fixed member, a movable member, and means 

65 

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

9 

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

40. The combination with a cylinder, a 
fixed member, a movable member, and means 
for supplying an operating fluid befyeen 
said menbers, of means constructed and ar 
ranged to transfer 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-s 
ber, said utilizing means including a float 
ing ulember carried by the movable menber. 

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 transfer a portion of 
fixed niember, 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 lov 
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 transfer a portion of 
the operating 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 meum 
ber substantially equal to the lateral force of 
the operating fiuid on the movable member. 

: 43. In a rotary engine, in combination, a 

the operating fluid to the outer side of Said. 
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cylinder, a rotatable piston carrier mounted 
in the cylinder, pistons carried by the car 
rier, means for supplying an operating fluid 
between the carrier and cylinder 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 engine, in combination, a 
cylinder, an abutment fixedly mounted in the 
cylinder, a rotatable carrier journaled in the 
cylinder and having aflange 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 arrangel 
to transfer a portion of the operating frid to 
the outside of the abutment, and means to 
utilize the transferred portion of the operat 
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 journaled in the cylinder, transfer a portion of the operating fluid 
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and located within said abutment, means for from between the carrier and cylinder 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 a?:tion 
against the ends of the carrier to overcone 
end thrust on the latter. 

46. In a rotary engine, in combination, a 
cylinder, a fixed member, a rotatable carrier 
journaled in the cylinder, and iocated with 
in the fixed member, means for supplying 
an operating fluid bei ween the cylinder and 
carrier to operate the atter, andi means con 
structed and arraiged 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 
ancis of the movable meinber. 

47. in a rotary engine, in combination, a 
cylinder, a rotatable piston carrier journaled 
in the cylinder, pistons carried by the car 
rier, means for supplying an operating fluidi 
between the cylinder and the rotatable car 
rier to operate the latter, and meanis con 
structed and arranged to receive a portion 
of the operating fluid, and die vices for utiliz 
ing the santhe to counterbadance the c::Arrier 
during the entire rotation of the carrier. 

4S. In a rotary engine, in combination, a 
cylinder, a power shaft journalcd in the cyl 
inder a rotatable piston carrier secured to 
the shaft, pistons carried by the carricr, a 
valve, means for operating the valve to stip 
ply the operating fluid to the cylinder to 
drive the carrier, and a set of rings (per 
atively connected to the pistons at each end 
of the carriar, said rings having interengag 
ing parts whereby one pision balances the 
other in all parts of the revolution of the 
carrier. ?” 

49. In a rotary engine, in combination, it 
cylinder. a power shaft journaled in the cyl 
inder... a rotatable piston carrier secured to 
the shaft, pist? ns carried by the carrier, l 
vices operatively connerted to te pistona to 
hold tle pistens in constant running joint 
with the cylinder wall, and means for con 
necting the devices whereby one of the is 
tons balances the other dring ta!! parts of 
te re patiºn of the parrier. 

5i). In a rotary cngine, in coniilation, : 
ty ii:der, a power shift journited in the cyl 
indler a resí: t: ibile piston carriºr stºr:red to 
the sihaft. iistols carried by the carrier, a 
"silve. meats for operating the valveti) stip 
ply the ter::ting fluid to the cylinder it. 
drivi' tlu: :arrier, metris cons riciedi : indl tar 
rangel and operatively consist:ted to lie is 
ion o baiance le latter, orie visi hii ipalan«:- 
ing the of her is a parts of the revolution of 
the carrier witt e pistons ha vins a con 
stant ri muninge joint xvitli the cyºl ili el ºr wall, 
an:ci means cºnstrticted and arrange ! to 

coöperating with the operating ?lid between 
the carrier and cylinder to oppose the non 
rotating force of the fluid on the pist on car 
rier to effect a balancing action upon the car 
rier. | | 

51. In a rotary engine, in combination, a 
cylinder, 'a power shaft journaled in the 
cylinder, a rotatable piston carrier secured 
to the shaft, pistons carried by the carrier, 
a valve, means for operating 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 latter, one piston balanc 
ing the other in ail parts of the revolution 
of the carrier with the pistons having a con 
stant running joint with the cylinder wall, 
neans constructed and arranged to transfer 
a portion of the operating fluid from be 
tween the carrier and cylinder exteriorly of 
the carrier, and means for utilizing the 
transferred operating fluid to counterbal 
anere the rotatable piston carrier. 

53. In a rotary engine, a cylinder, an 
abutment, a rotary carrier journaled in the 
cylinder and located in said abutment, pistons 
arried by the carrier, means constructed 
and arranged to supply an opcrating fluid 
to the cylinder to rotate the carrier, and 
means constructed and arranged to trans 
fer a portion of the operating fluid to the 
otter side of the abutment, said carrier 
having means operated upon by the trans 
ferred fluid to provide for a peripheral bal 
ance of the carrier. 

53. In a rotary engine, in combination, 
a cylinder, a carrier journaled in the cyl 
inder, pistons carried by the carricr, means 
to supply the operating ít tid to the cyl 
inder to operate the carrier, a floating mein 
her secured to the carrier and operated 
thereby, and means coöperating with the 
floating member to counterialance the latter. 

54. The combination with a cylindler, a 
fixed memier, a nivalle member with 
n:caus for supplying an operating fluid be 
i Ween stil mernbers to perate the movable 
2 enbor, of floating members having direct, 
connection with the movable member, and 
mºans constructed and arranged wiherely 
the movable and floating neimbers are 
t' interbalanced (ne by the other. 

55. The cominatio; of a cylinder, a fixed 
iiienber, a rotatale member within the fixed 
ineher, a movable fielnijer connected to 
the rotatable t'micr aid having a rinnig 
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contact witin the fixed me niver, means for 
supplying an operati:ig fiid between said 
nembers for operating the rii atable nem 
heir, and means for receiving is tiricant 
searted from the ope:rating í; iid by cºn 
trifiigal force and applying the same to the 
runing contact between the iovable men 
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her and the fixed inleinber whereby the nov 
able members are caused to float on the fixed 
member. - 

56. The combination of a cylinder, a fixed 
5 member located in the cylinder, and having 

a cylindrical chamber disposed eccentrically 
to the cylinder, a rotatable cylindrical car 
rier in said chamber, having its outer sur 
face in contact with the wall of the chann 

(0 ber, pistons mointed on said carrier and 
movalle radially relative thereio, a movable 
niemiller connected to the carrier and having 
running contact with the outer face of the 
fixed in lenber. means for stipplying sail 
chanuber with a operating fluid. and reais 
for receiving the lubricant separated from 
the operating fluid by centrifugal force and 
applying the same to the running contact 
between the aavalle member and the fixed W vir V. VARA VIL 

20 member, whereby the movable member is 
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supported on the fixed member, and the ro- . 
tatable carrier caised to float in said cham 
ber. 

57, The combination of a cylinder, a fixed 
member located in the cylinder, and having 
a cylindrical chamber disposed eccentrically 
to the cylinder, said fixed member having 
contact centrally thereof with the walls of 
the cylinder and at each end thereof spaced 
from the walls of the cylinder, a shaft cen 
trally of the cylinder, a cylindrical carrier 
mounted on the shaft and having its outer 
wall in contact with the wall of the chamber, 
pistons mounted on the carrier and movable 
radially 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 
ber, means; for connecting the movable mem 
bers with the carrier, means for supplying 
said chamber with an operating fluid. and 
means for receiving the lubricant separated 
from the operating fluid by centrifugal force. 
and applying the same to the running con 
tact between the movable members and the 
fixed members, whereby the movable men 
bers are supported and the carrier caused 
to float in said chamber. 

58. The combination of a fixed member, a 
rotatable member within the fixed member. 
'aps connected to said rotatable member and 
having running contact with tine fixed menn 
ber, means for supplying an operating fluid 
between said members for operating the 
rotatable member, said fixed meniber hav 
ing pockets formed in its face contacting 
with the caps and having passages leading 
to sail pockets whereby the lubricant in 
the operating fluid may be caused by cen 
trifugal force to accumulate in said pockets 
and provide a support on whilh the caps 
and rotating member float. - 

59. The combination of a cylinder, a ro 
thtable member within, said cylinder, means 

for supplyig an operating fluid to the 'i . 
tatable member for rotating the saille, a iiii 
fluid pressi ire heais for providing sail ro 
tata?ble member with ait oppe)sing fore'e stil 
stantially equal to the non-rotating force of 
the operating fluid against said rotatable 
member to counterbalance the same during 
the entire rotation of the rotatable member. 

(50. The combination with a cylinder, a 
fixed member within said cylinder, a nov 
alble innenber within said fixed member, and 
means for supplying an operating fluid be 
tween said thenile's to operate the movable 

i etuulier, if a fi?iet pressire means for pro 
sitting saic novable inehiller with an oppos 
ing force still stantially equal to the lateral 
force of the operating fluid against said 
novable menirber to counterlalance the samle 
during ihe entire rotation of the movable 
nuember. 

(51. The combination with a cylinder, a 
fixed member within said cylinder, a ro 
tatalle innealer within said fixed member, 
and means for skipplying an operating fluid 
between said members to operate the ro 
tatable member, of a fluid pressure means 
for providing said rotatable menhiber with 
an opposing force substantially equal to the 
non-rotating force of the operating fiuid 
'against said rotatable member to counter 
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balance the Sanne during the entire rotation 
of the rot's table member. . . . . 

62. The comination of a cylinder, a 1'- 
tatable member within said cylinder. naeans 
for supplying an operating fluid to the ri:- 
tatable member for retating the sanne. and 
means for utilizing a portion of the operat 
in: g fluid to create an opp sing fórce on suid 
rotatable member substantially equal to the 
non-rotating force of the operating fluid 
against said rotatable member to conter 
balance the same. 

63. The combination with a cylinder, a 
fixed men:ler within said cylinder, a re 
tatable member within said fixed member. 
means for supplying an operating fluid be 
tween said members for operating the re 
tatable member, and means for utilizing a 
portion of the operating fluid to create an 
opposing force on said rotatable unenber 
substantially equal to the non-rotating for'e 
cf the operating fluid against the retatahle 
healiper to counterbalance the same. 

64. The combination of a cylinder, a fixed 
member within the cylinder, a rotatable 
member within the fixed member, means for 
supplying an operating iuid between said 
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nenbers fer operating the rotatalble nnem 
er, 'aps located at the 3.5 side of said fixed. 

mieni? le and conne?ed to the rotatable mem 
ber, and fluid pressure means acting on said 
caps fer providing a peripheral balance for 
said irotatable member. 

65. The combination of a cylindki, a shaft 
locsted centrally of the cylinder, said cyl 
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indler having a cylindrical chamber disposed 
(''cetitirically to the shaft, a cylindrical car 
rier niointel in the shaft and located in said 
chat mulher with its etter wall in contact with 

is the wall of the chanther, radially disposed 
pistons nunted of the carrier, means fer 
stipplying a fluid to said chalber, and 
means for providing the carrier with an: - 
pe sing forere substantially equal to the lat 

10 eral force of the fluid against the carrier, to 
("ounterialance: the sanne. 

titi. The ce milloination of a cylinder, a situ ft 
located "entrally of the cylinder, said cyl 
inder having a cylindrical chanuber disposed 

is eccentrically to the shaft, a rotatable cylin 
tirical carrier mounted on the shaft and it - 
ated in said chamber, with its outer wall in 
contact with the wall of the chamber, pis 
tons mounted on the carrier and movable 

29 racially relative thereto, means for holding 
the pistcins in cott ict with the walls of the 
chanber as the carrier rotates, means for 
counterbalancing one pistor by the other, 
means for supplying said chamber with a 

2s fluid, and means for providing the carrier 
with an opposing force substantially equal 
to the lateral force of the fluid against the 
arrier, to counterbalance the same. 
67. The combination of a cylinder, a shaft, 

30 located centrally of the cylinder, said cyl 
inder having a cylindrical chamber disposed. 
eccentrically to the shaft, a rotatable cy 
indrical carrier mou...ted in the ::iaft and 
located in the cihamber with its etter wall in 

35 ccntact with the wall of the chamber, pistens 
mounted on the carrier and a vable radially 
relative thereto, stationary eccentrie bear 
ings, rings coöperating with the hearings 
and connected to the pistons for holding the 

40 pistons in contact with the wall of the chain 
her as the carrier rotates, nea is for coil 
hecting the rings whereby one pist in 
et:unterbalances the other, means for supply 
ing said cha mipter with a ?iuil. ie:s f:or 

48 providing the carrier with a trip sing fit" 
substantially equal it the lateral f:r'e if 
the ?uit against the carrier, to '... interbal 
ance the sane. 

68. 'l'he combination of a cylindler. a shaft 
50 lipcated cential?y of the cylinder, a fixe? 

bitmieni within the cylinder indl ha vingz za 
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ment within the cylinder having a cylin 
rical chamber disposed eccentrically to the 

slift, a rotatable cylindrical carrier mount 
eil on the shaft and located in said chamber 
with its oriter wall in contact with the wall 
of the chamber, pistons mounted on the car 
rier. and novable radially relative thereto, 
ne": ius fer holding the pistons in contact 
with the wail of the chamber. as the ("krrier 
'pt': tes, ?r?ce:us for (“«»traterbalancing one pis 
toi by the other, means for supplying said 
chaalber with an operating fluid, and means 
for providing the carrier with an optosing 

75 

force substantially equai to the lateral force 
of the fluid against the carrier, to counter 
balace the Sane. .v. 

4. Tle combination of a cylinder, a shaft 
located centrally of the cylinder, a fixed 
abitment within the cylinder and having a 
cs.iindrical chamber disposed eccentrically 
to the shaft, a rotatable cylindrical carrier 
and inted on the shaft and located in the 
chamber with its outer wali in contact with 
the wall of the chamber, pistons mounted 
{}r the carrier il: i novable ridially relative 
the reto. static nary eccentric bearings, rings 
coiperating with the bearings and connected 
vvith the pistons for holding the same in con 
tact with the wall of the chamber as the car 
riter rotates, means for connecting the rings 
whicrely one piston counterbalances the 
other, means for supplying the chamber with 
a cerating fluid, and means for providing 
the carrier with an opposing force substan 
ti: y ('tial to the lateral force of the oper 
at is g frid against the carrier, to counter 
aiance the same. 

1. Tre combination of a cylinder, a shaft 
i bert el cent rally of the cylindler, said cyl 
ineler ha ving a cylindrical chamber disposed 
eccentrically to the shaft. a rotatable cylin 
(litical carrier mounted on the shaft and lo 
t": tetl in said chamber, with its outer wall 
it "ontact with the wall of the chamber, 
ti-tens to inted on the carrier and movable 
"a liaily relative thereto, means for holding 
the pistons in contact with the walls of the 
th: iiier as the carrier rotates, means for 's it: ; tribalancing one piston by the other, 

cylindrical chamber disposed eccentrically 
to the shaft, a cylindrical carrier nato int 

the wall of the chamber, radially dis 
ised pistons mounted on the carrier and 

slidable relative thereto, mains for supply 
ing an operating fluid to the chamber, aid 

60 means for providing the carrier with an op 
posing foree substantially ega tn the 
iaterai force of the operating ?uid against 
the carrier, to coanterbaia ice the sane. 

69. The combination of a cylinder, a shaft 
as located centraliy of the cylinder, an abut 

it "an: for supplying said chamber with a 
fluit. : ni means for utilizing a portion of 
the operating fluid, for providing the ro 
tatile carrier with an opposing force sub 

el on the shaft and located in said clin- startially equal to the lateral force of the 
55 lær with its otter wall in contact with (peating fluid on the carrier to counter 

hii:le the same. 
2. The combination of a cylinder, a shaf 
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lorated centrally of the cylinder, said cyl 
intler having a cylindrical chamher disposed 

; tere"-tric": liv ten the shaft. a rotatable cylin 
drical carrier mounted on the shaft and lo 
en ter in the chamber with its outer wall in 
centact with the wall of the chamber, pis 
to is mounted on the carrier and movable 
ratially relative thereto, stationary eccen 
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tric bearings, rings coöperating with the ried by said carsier, means for supplyin gs, rings ? 
bearings and connected to the pistons for 
holding the pistons in contact with the 
wall of the chamber as the carrier rotates, means for connecting thering whereby one 
pisto counterbalances the other, means for 
means for utilizing a portion of the operat 
ing fluid, for providing the rotatable carrier 
with an opposing force substantially equal 
to the lateral force of the operating fluid on 
the carrier to counterbalance the same. 

3. The conbination of a cylinder, a shaft. 
- located centraly of the cylinder, anabut 

20 

30 

45 

55 

60 

ment within thuê cyliider having á cylindri 
'ai chamber disposed eccentrically to the 
shaft, a rotataile cylindrical carrier mount 
ed on the shaft and located in said chamber 
with its oute wall in contact with the waii 
of tie chanber, pistons nounted on the car 
lier, and innovable radially relative thereto, 
means for holding the pistons in contact. 
with the wall of the clanber as the carrier 
rotates, mmeans for conterbaliancing one pis 
ton by the cther, means for supplying said 
chanaber with an operating fluid, and means 
for tilizing a portion of the operating fluid, 
for providing the rotatable carrier with an 
oppssig foi ce substantially equal to the 
lateral force of the operating fluid on the 
carrier to counterbalance the same. 

4. The combination of a fixed member 
having a cylindrical chamber located eccen 
trically thereof, a sylindrical carrier within 
said chamber having its outer surface in 
running contact with the wall of said cham 
bel, radial pistons carried 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 
with the wall of the chamber. 

75. The combination of a fixed nember 
having a cylindrical chamber located eccen 
trically thereof, a cylindrical carrier within 
said chamber having its outer surface in 
running contact with the wall of said cham 
ber, radial pistons carried by said carrier, 
means for supplying an operating fluid to 
said challer for rotating the carrier, and 
fluid pressure means for holding said rotat 
ing c: 'rier in a proper running contact with 
the wall of the chamber, the wall of said 
chanier contacting with the rotary carrier 
and having formed therein a plurality of 
staggered grooves extending longitudinally 
of the chamber. m 

76. The combination with a cylinder, a 
fixed member within the cylinder, said fixed 
member having a cylindrical chamber 
formed therein a rotatable cylindrical car 
rier within said chamber and having its 
outer wall in running contact with the inner 
wall of said chamber, radial pistons car 

supplying said chamber with a fluid, and 

an operating fluid to said chamber for ro 
tating the carrier, a movable member con 
nected to the carrier, and means for direct 
ing a portion of the operating fluid against 
said movable meinier at a point to create 
a force on the rotatable carrier opposite the 
lateral forces thereon by the operating fluid 
whereby said carrier is held in proper run 
ning contact with the wall of the chamber. 
7. The combination with a cylinder, a 

fixed member within the cylinder, said fixed 
members having a cylindrical chamber 
formed therein, a rotating cylindrical car 
rier rotated within said chamber and hav 
ing its outer surface in running contact 
with the inner wall of the cylindrical 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. 

S. The combination of a fixed member 
having a cylindrical chamber located there 
in, a rotatable piston carrier within said 
chanber 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 the carrier and rotatable 
against the outer wall of said fixed men 
ber whereby at the point of running contact 
the fixed member is enabraced 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 seat between the carrier 
and the inner wall of the cylinder and be 
tween the outer wall of said fixed member 
and said 'members. 8 

9. 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 movablê 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 levices for connecting one 
piston to the öther, wlerely the (*eintrif 
agal force acting on the pistons are counter 
balanced one by the other. 

80. The combination of a fixed member 
having a cylindrical chamber therein, a pis 
ton carrier eccentrically mounted in said 
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chamber, oppositely disposed pistos mount 
e on said carrier and i movable radially rela 
tively thereto, and means for holding the pis 
tons in contact with the wall of said chamber 
asthe carrier rotates and allow tle pistons 
to move radially relative to each other, said 
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means including devices for connecting on In testimony whereof I aix, my signature g 
piston to the other, whereby the centrifugal in presence of two witnesses. . : 
force acting on the pistons are counterbal- r s Ju& (tv-Lk is v? pisto il i T. A vil yº : Jet - NJAXIIN If. AUGJSTINE. .. 
anced one by the other, said devices being so UGJS * 
constructed as to allow an angular nove- Witnesses: s : 
mient of the holdling means for one pistºrii oi:N Il. SIGGES, wo : 
relative to the other. (GE). (I. SIIor:MAKER. : 
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