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-5 Claims

'I'he invention relates to a rotatmg machine s

conta.ining a rotating runner (inner:rotor) con-
sisting of a-number of-cells and surrounded by a
cylindrical drum (outer:rotor) pivoted eccentri-

~cally to.the runner.and which:is rotated by the -
runner by means of friction forces exerted on it -

.- by the walls which:form the:cells-of the runner.

~ 'The:.object achieved by the:invention .is-a sub- -
.. stantial reduction of ‘the forces acting on the bear- .

ings-of the rotating drum to facilitate the. start- -. .
:. ing of the machine by compensating the weight -
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" fluid—for instance internal combustion ‘engines .
etc. . ‘With this type of ‘machine :the single work- "
- ing cells of::the runner: are sealed -against one . .
another as well as against the rotating drum by .
mechanical means or -an auxiliary:fluid: or both.

20

28

“resulting. from - sealing -’ pressures,.’
- pressures- and working pressures is exerted. on the

“pressors- etc.;..and finally -also: 4s gears. b
way of working is either without: any fluid—for :

of -the -drum by means. of the working pressure.
“Rotating machines are well-known - as: power

engines, especially as internal: combustion en- .-

gines, as -well' as' working ‘machines, i.. e. com-
Their

instance as compressors—or with an . auxiliary

All these well-known-designs have the disad-
vantage that;-especially with compressors, a force

. bearings of the cylindrical drum which, with the

~designs thus far known, act.in a_vertical or'ap- -

30 - proximately vertical ‘downward .direction, so in- =

--creasing’ the ‘normal weight - of - the' .cylindrical
~drum and pressing-it‘on its bearings so'that more

85
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or less great difficulties are‘enccuntered to start
the machine, all the more as'the cylindrical drum
is not rotated positively.but only by friction. It

has already been attempted fo remove these dif--

ficulties in the case of rotating machines work-
ing with . an auxiliary fluid and equipped with
special sealing - devices beiween the individual
working cells, by increasing the weights of the
sealing devices subject to the centrifugal force (for
example gates sliding either in or on the cell wall
preferably arranged rotatably around an axle
borne by the neighbouring cell wall or to tooth-
like engagement between cylindrical drum and

runner ete.) to increase in this way the friction

forces acting on the drum.- The advantage ex-
pected of this design nevertheless is, however,
eliminated by the resulting disadvantage of
greater wear and tear. ‘

The present invention removes the aforemen-

tioned disadvantages by employing the working, .

centrifugal and sealing pressures produced by
starting the machine to lift the cylinder drum,
thereby producing a substantial reduction of its

centrifugal -

(C‘l 230—19)"

natural welght and, d1m1nishing the forces a.ctmg
-onthe bearings of the machine, thus facilitating.
-the starting. of the machine and ‘the.dispensing
- of -mechanical sta.rting devices..
- 'The drawmgs show, for the purpose of com-
.parison ‘the design of .a well-known rotating ma-~
., chine.as -well.as modiﬂed structures according to -
‘the invention : .
- In- this: showing, o i
Fig. lisa d1agrannnatic showmg of a. conven-
-tional ‘rotating: machine, - the forces .acting on
.. the bearings of the cyhndrlcal drum being indi-
cated.as.arrows;
. . Fig. 2 is. a similar showing wherem the axis of
rotation of ‘the runner ‘is positioned vertica.lly
_-above that.of the. cyhndncal drum;.. .
o PFg. 3is a simjlar showing wherein the a.xis of .
rotatmn of the runner is positioned above that
of the drum, but the line connectmg the two axes’
is angularly displaced from the vertical m the
direction of rotation of the parts; . . .

Figs. la, 2a, and: 3a represent. vector: dlagrams
of the forces acting on the bearings of. the cylin-
- drical ‘drums of the machines shown in Figs. 1,

2, and 3, respectlvely, IR

‘ Fig. 4.is a longitudinal. vertlcal section through
-8 rotating machine provided- with p1voted vanes
‘ }.for sealing the individual cells of the. runner; ..

. Fig. 5.is-a:vertical section through the. ma,chme
shown in Fig. 4 taken at rlght a.ngles of the show-
‘ing of Fig. 4;.and - .+

Fig. 6 is a vert1ca,1 transverse sectlon through
a rotating machine provided with. sliding gates
;for sealing the cells of the runner; . .

" In the various figures like parts are represented
-by like reference numerals.  The stationary hous-
ing is-shown at A, the runner at b and the e¢ylin-
drical drum at D. The stationary control shaft,

10
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shown at C, is provided with inlet slot Ct a.nd out- -

let slot C2; see Figs. 4-and 5. =

Referring to the diagram of the forces which
are represented on Figs. 1,2, 3, 1a, 2¢ and 3q, it
will be seen that P represents the force resulting
from the sealing, centrifugal and working pres-
sures which force may be resolved into compo-
nents Px and Pv which act on the bearings. With

40

the known arrangement shown in Fig. 1 the force °

Py acting vertically on the bearing is increased

" by the weight G of the eylindrical drum D drawn
along by the runner so that there results a total
load of the value @=Pv--G on the bearings in the
vertical direction. To this force is to be added
the power Pr acting in a horizontal direction.
The total load or resultant R on the bearings is in
this way highly unfavourable.
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vertical force Pv, so that the resultant force
Q=Py—G acting vertically on the bearings is
directed opposite to the force of gravity, thus sub-
stantially .unloading the bearings.. One disad-
vantage of this arrangement is the fact that force

- Pm acting on the bearing in a horizontal direc-.

-.. 10

15

tion brings with it a slight increase of the total

load R which nevertheless is compensated by the
simplicity of this design. This defect:is'overcome :
- ‘housing, a.cylindrical drum rotating in bearings -

by the design shown in Figs. 3 and 34 in which the
axis of rotation of the runner B is situated above

that of the cylindrical drum D, but not exactly.
in a vertical direction as in Fig. 2, the line join- -
. drum and being disposed in such manner that the
_line connectlng the two-axes .is angularly dis-.

ing these axes being rotated somewhat from the

- vertical in the direction of rotation of the parts.

20

In Figs. 4 to 6 two examples or rotatinz com-

pressors with' an auxiliary fluid are shown, i. e.

in Figs. 4 and 5 with rotatable sliding gates, and,,

. on Fig. 6 with radially sliding gates:.

.25
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" With the rotating compressor according to Figs.
4 and 5 the cylindrical drum D with its side walls
dt and d* rotates in a stationary housing ‘A with
lateral covers a! and a? in the bearings ¢! and e3,

“The cell’ wheel or runner B rotates in bearings -

b! and b2 of the sforementloned covers 6! and a?

and is driven from its shaft b%. - In'the stationary -
“control cylinder C inlet slots C? and outlet slots C? -
are arranged. . The sealing of the’neighbouring .

cells against one another and against the drum D
is effected by sealing devices b% which are designed

“as -pivoted “vanes: with -their pivot: points b
mounted on the neighbouring cell wall b%. - These
‘pivoted vanes bS, during rotation of the runner,

are retracted within the cells of ‘the runner, a

- clearance space being provlded ror this purpose in
-the  adjacent cell walls. -

: ‘rfected by sliding gates 'b® which are movable ina-

- ‘housing; two opposed pairs of bearings: mounted

~in opposite sides of said housing, one of said pairs
- "of bearings being eccentric to said other pair; a
- cylindrical drum -mounted in:one of sald pairs of

bearings for rotation within said housing, & mul-

45
‘substantial eéxtent the load on the bearings of -
. the cylindrical drum-of the proper weight of the -

. With the rotating compressor according to Flg R
6 'the sealing of the “neighbouring cells- against

one another and against rotating drum D is ef-

radial direction within the ‘cell walls b4,
It results from the foregoing descrlptlon tha.t
the purpose of the invention, i. e. to-reduce to a

 Iatter, is attained by the designs referred to.

> ment of this invéntion without: departing from -
‘the spirit thereof, such changes and modifications -
being restricted only by the scope of the sub-«

55

‘It is o®vious that various-changes and modifi-
‘cations may be made:in‘the detalls of construc-
tion of the above: specifically- described embodi-

joined ¢laims,
T claim: ’

‘1 In a rotaﬁng machlne, a rotating cylindrlcsl :

: loa.d on its bearings. .

2, 098 244

‘With the a.rrangement shown in Figs. 2 and 2a, -
“the normal weight G is to be deducted from the

drum mounted on bearlpgs a multiple-cell un-

ner mounted eccentrically: with respect to. said

drum and rotating within sald drum, an auxiliary -

fluid between sald drum and said runner.and

means for sealing the cells of sald runner, the axis.
~-of ;rotation of said runner being above that of

said drum and being so disposed that the resultant
of the sealing, centrifugal action, and working
forces. substantially completely. counteracts the
action of gravity.

2.-In a rotating machlne. a stationary external

mounted in said housing, & multiple-cell runner
mounted to rotate within said drum, the axis of
rotation of said runner being above that of said

tation of the parts, thereby substantially equal-
izing ‘the forces acting on the bearings of said

‘drum; said forces including the action of gravity.

and the sealing; centrifugal and working forces.

3. In a rotating machine, a stationary external
housing, péirs of separate bearings eccentrically
mounted in-said housing, &- cylindrical drum ro-

tating in' one pair of said bearings within said’

housing;-a multiple-cell runner: rotating in- ans

“other pair of said. bearings:: ‘within' said ‘drum;
an auxiliary liquid: disposed between: said drum:

and said runner and means for sealing the cells

:of-said runner mounted on-said runner, the. axi3
*-of ‘rotation:of 'said runner being so disposed with
relation to that of said drum that.the forces sct<'
-ing on the bearings of said drum are substantially .
- counteracted by the equalization of the sealing,
. .centrifugal-action, and working toreel to that of
: the action of -gravity. :
4..The rotating: machine ot clo.lm 3 vhereln :

the cylindrical drum is rotated -only:by the seal-
ing means pressed agalnst lt by the effect of the

,centrifuga.l force.

5. In a rotating machlne . ststlonl.ry exterm.l

:tiple-cell ‘runner mounted: in-the other pair of:
‘bearings for rotation ‘within said cylindrical drum, -

the :axis of rotation of said runner-being above

-~ that-of sald: cylindrical <drum and: disposed ' in
‘such’ ' manner - that the force on said-cylindrical
drum: resulting from the sealing, centrifugal and:

wurkmg forces opposes:the: force of gravity act-:

ing on said cylindrical drum thereby reducing the
GEORG nopmmsnmm
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..placed ‘from the vertical in' the direction of ro- .
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