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Whis- inivention relates to rotary .piston engines, -and

“more ;pafticularly to improvements.-of -the rotary.piston
“engine- déscribed in my Patent No.-2,049,092, of July 28,

4936, for “Rotary piston engine especially :for fluid

7géars.”

~Rotary .piston_engines, especially :for: fluid:gears, have
acquired practical importance only when frictional losses
were reduced toa feasonable-degree’by rotatably mount-

sitig the casing surrounding the -vane-dfum and-the vanes.

IFHe anes ireciprocably arranged :in adial slots (of the

fpiston drum or rotor are_guided by:the cylindrical inner

surface of the rotary casing. andub:yi_he abutting surfaces
arranged centrically rélative to said “jihner surface. Ac-

{goFding o tHe “Fotary- piston ‘etigine - described in dbove

mentioned U. S. Patent 2,049,092 the vanes are in abuitting
engagement with the associated guiding surfaces by means
of semi-cylindrical pins: This construction, however, is
comparatively expensive and not quite satisfactory as far
as quietness of action is concerned.

1t is therefore the main object of the invention to pro-

vide for a simplified construction of such type of a device 3

as described and shown in my Patent No. 2,049,092,
mentioned hereinabove, whereby a substantially smoother
operation of the device and a sealing engagement of the
ends of the vanes abutting against the inner surface of
the rotary casing may be obtained. This is accomplished
according to the invention by providing the vanes only
at their outer ends with friction pins having sealing en-
gagement with the inner peripheral wall of the rotary
casing whilst the inner ends of the vanes are supported
by centering surfaces open to seepage oil chambers pro-
vided between the rotary casing and vane drum. If a
discharge of the seepage oil collecting in said chambers
during the operation of the device is prevented, the pres-
sure exerted by the seepage oil is utilized to hold the
outer ends of the vanes or of the pins inserted therein
permanently in sealing engagement with the rotary cas-
ing. The pressure caused by the seepage oil may rise
up to one half of the pressure of operation when the
chambers are perfectly sealed.

A further object of the invention is to form the inner
end faces of the vanes in such a manner as to remove the
small radial slack of the vanes which occurs on account
of the eccentricity between vane drum and rotary casing.
Thereby the vanes are maintained even in the inopera-
tive condition of the engine in sealing engagement with
the circumference and the centering surfaces of the rotary
casing.

The invention is illustrated diagrammatically and by
way of example on the accompanying drawings on which

Fig. 1 is a longitudinal sectional view of the driving
section of an infinitely variable hydraulic transmission
according to the invention, the driven section being
omitted as being of same construction.

Fig. 2 is a sectional view of a detail of a hydraulic
transmission according to the invention illustrating a com-
plete closure of the seepage oil chambers by a rigid
disc, and
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Fig. 3 shows on an enlarged scale and in-diagramnratic
#orm *the tvanes <of ‘Fig. 71 -and (the marmer fin whith they
‘aresupported-iriternally. )

Referring now ‘in-detail :to ‘the : drawings-the svane “or
piston drum 1 is shown to have a beating'in ‘form of
sa substantially wcylindrieal thub sportion 2 'supported on
‘two ball bearings 3,73’ ‘in+a Housing’5. The outercend
-¢f ithe *vane sdrum hub2 is :pinned to a “driving -Shaft
journal {6, ‘The ‘vane :drum sis rotatably smourted upon
sonte:of ithe journals 7 of -a-diffuser:axle i8:providing:con-
Heetion ‘between ithe 'two {transmission <sections ithrough
:infet and-outlet channels-oriducts. The:working«chaniber
10 subdivided by the “vanes 9 :isvenclosed:iin za irotary
rgasing “comprising “an-annular :member 11 :having :wovers
- 12,712 screwed thereonrat ‘both:sidesso:that thesworking
schrainber 110 shas ravsicklesshaped: crossssection ~as-shown
vin'Big. -2 wof soiy Patent No. 2,049,092, mentioned ‘here-
;inabove, -and iin Fig. ‘12 ‘mentioned “heréindfter. ‘Bach
of “these ccovers. is sformed ~with ra Thub portion *13 ~and
13’ rrespectively sservimg:to ssupport ‘ball bearings 114, 14"
"mounted inithe srotary casing:carrier 15, this:latter‘being
capable:of:any desired-eccentricradjustment in:the:housing
%, Reference:is:maderto the:U. S, Patents2;049,092:amd
12,750:895 "wherein smeans «for <the eccentric adjustment
cof “the irotaty rcasing 215 irelative :to the piston ‘drum-: 1
sarve. described win rdetail. ‘As will ibe -seen, van mannular
chamber:16 ‘and 46’ respectively /is :formed -betweenthe
Anibiportions:2and. £3,:13 respectively-of the:vane drum
vemd wof sfhre crotary scasing -respectively. These :annular
chambers are closed laterally by means of rigid or re-
silient closing means shaped as annular discs such as
spring washers 17, 17’ abutting on the one hand against
the hub portions 13, 13’ of the rotary casing and on the
other against spring rings 18, 18’ secured to the hub
portion 2 of the vane drum 1. The ball bearings 3, 3
have interference fit with the hub portion 2 of the vane
drum 1 adjacent the spring rings 18, 18’. A cover 4
serves to close the axial opening of the housing 5.

As will be seen in the lower half of Fig. 1, the two
chambers 16, 16’ are in communication with the chamber
19 behind the vane 9. In all of these chambers the
seepage oil from the working chamber 10 between the
vane guides is collected. Since this seepage oil is pre-
vented from escaping by the spring rings 18, 18', the
oil pressure within the seepage oil chambers 16, 16’
holds the vanes 9 in engagement with the inner peripheral
wall of the rotary housing. Only when this pressure is
rising above a predetermined admissible limit, oil is per-
mitted to escape past the somewhat yielding spring rings
18, 18’ into the oil sump in the housing 5. Seepage oil
passing between the diffuser axle 8 and its mounting and
collecting in the chamber or gap 20 between journal 7
and driving shaft journal 6 is permitted to flow out with-
out pressure through the outlet or bores 21 into the oil
sump and separately from the leakage oil flowing to the
seepage oil chambers. R

As best shown in Fig. 2, the lateral closure of the
seepage oil chambers may be obtained by a rigid annular
disc 27 instead of by a resilient ring 17 as described above
in connection with Fig. 1, so that the vanes are urged
against the inner surface of the rotary casing by means
of the oil pressure increasing during the operation of the
device. .

In order to obtain an increased quietness of the engine,
in particular when starting, it is important that with the
rotary casing being eccentrically adjusted all of the vanes
have engagement with the annular member 11 even in
the inoperative condition of the engine. This is accom-
plished in the case of a hydraulic engine according to
the invention by shaping the vanes, while being of maxi-
mum length, at their inner ends according to a circular
arc with the radius r from the center of the rolling pin
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9, as shown in Fig. 3.- This has as a consequence that

_with an eccentric position of the rotary casing the vanes

roll off: on the supporting rings 34 thereby maintaining
tight engagement with the annular member 11 of the
rotary casing. : )

It will be understood that modifications and variations
may be- effected without departing from the scope of the
novel concepts of the present-invention.

What I'claim is:

1. A rotary piston engine, especially for fluid gears,

comprising in combination: a central journal having inlet -

and outlet channels for the liquid fluid, a piston drum
. rotatable about said journal and having alternating radial
slots and radial channels, vanes shiftable in said radial
slots, an eccentrically adjustable rotatable casing enclos-
ing. said piston drum and forming with the piston drum
a- sickle-shaped working chamber subdivided by said
vanes and communicating by said radial channels with
the inlet and outlet channels of said central journal, a
plurality of chambers arranged between the hub portions
of said rotatable casing and the hub portion of said piston
drum, said chambers being connected with one another
by said radial slots housing said vanes, and being adapted
to be filled with seepage-oil during operation of the engine,
*.closing. means laterally closing said chambers and hold-
ing the same under seepage-oil pressure, which acts upon
the inner end faces of said vanes, crescent-shaped fric-
tion pins arranged, respectively, between the outer ends
of said vanes and the inner wall of said rotatable casing,
each of said pins being rotatable about a longitudinal
axis thereof and in close contact with the circular inner
wall of said rotatable casing, and a supporting surface
for the inner ends of said vanes, said supporting surface
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being arranged concentrically with said inner wall of said
rotatable casing. ]

2. A rotary piston engine as claimed in claim 1, said
inner end faces of said vanes adjacent to said seepage-oil
chambers having a circular contour centered on the center
of said friction pins and being adapted to maintain said
pins in contact with the inner surface of the rotary casing
when the piston drum is stationary.

3. A rotary piston engine -as claimed in claim 1, said
laterally closing means for said seepage-oil chambers com-
prising resilient annular discs being under axial pressure.
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