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2 Claims.

This invention relates to hydraulic power de-
vices and particularly to rotary piston motors
for hydraulic gears.

The use of hydraulic gears for step-free speed
control is generally known. These hydraulic
gears are often composed of parts acting as a
pump and as a motor. Based on their compara~
tively simple construction, gears provided with
rotary pistons have been used as driving means
in cooperation with rotary concentric piston ro-
tors having vanes and movable abutments, which
are controlled to provide a free passage for these
vanes.

It is the main object of the invention to im-
prove these rotary piston motors and to effect
a smooth driving thereof having no perceptible
fluctuation periods of the power delivery.

It is a further object of the invention to pro-
vide a coaction between the disc rotors and the
abutments which will enable a continuous ep-
eration at all times regardiess of the position of
the piston rotors or the abutments.

With these objects in view, the control of the
abutments is directly and coercitively effected by
the rotor or its vanes in coaction with the pres-
sure of the fluid. In this manner, a simple ro-
bust and stress-resistant construction of the
motor results which is well suited for permanent
operation and does not require special at-
tendance.

An important element of the invention is the °

provision of several adjacent equally constructed
motor cells for the accommodation of an egual
number of vane provided adjacent dise rotors
which directly coact with movable abutments.
By this coaction of these rotor vanes with their
corresponding abutments & constant  pressure
compensation and equalization is achieved
whereby bending and other stresses, otherwise
exerted on the rotor and the rotor shaft, as well
as the fluid pressures and loads exerted on the
bearings, are eliminated.

The abutments may be constructed as blade
provided impeller wheels which directly coop-
erate with rotor vanes, the latter having the
shape of gear teeth. 'The abutments may also
consist of pairs of hinged flaps which rotate
about bolts. The flaps may be provided with
recesses which in the swung-out position of the
flaps connect the inner cell spaces with fluid con-
"duits. An opsning of the discharge flap due to
pressure reduction in the cells is thus excluded.

The invention will now be described in detail
and with reference to the accompanying draw-
ings, wherein:
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Fig. 1 is a longitudinal sectional view of a four
cell hydraulic gear motor having four vane pro-
vided disc rotors and eight abutments;

Fig. 2 is a vertical sectional view on line II to
IT of Fig. 1;

Figs. 3 and 4 are vertical part sectional views
of further modifications of motor cells accom-
modating a vane provided rotor and abutments;

Fig. 5 is a longitudinal sectional view of a fur-
ther embodiment of the hydraulic gear motor
shown in Fig. 1;

Fig. 6 is a vertical sectional view on Iine V to
V of Fig. 5;

Figs. 7, 8 and 9 are part sectional views similar
to Figs. 3 and 4 of further modification of the
invention. .

The gear motor, shown in Figs. 1 and 2 is com-~
posed of four cell elements al, a2, a3, a¢; these
cell elements are accommodated in a housing s
and secured in the same by tie rods ». The in-
dividual cells are made exchangeable. The
cells accommodate inner chambers i; each cham-
ber houses a disc rotor ¢; these rotors are sup-
ported on a rotatable center shaft e supperted
in the housing s. The rotors are in the present
embodiment of the invention provided with two
vanes d, d! oppositely located at the circumfer-
ence of the rotor discs. Rotatable abutments
f, f* are provided in the chambers i for direct
cooperation with the rotor vanes d, d!, as later
described more in detail.

In order to secure a uniform motor rotation
the vanes d and d! of the various rotors ¢ are
staggered or displaced in the individual cells al,
a?, @3, a* in such a manner that their displace-
ment angle equals the switching angle of the
corresponding abutment. In the shown - em-
bodiment of the invention, where four rotors ¢
are used having two vanes, this angle is ¥ of
360° or 45°.

As apparent from Pigs. 1 and 2, the abutments
/, f* are constructed as blade provided impeller
wheels and located at the circumference of the
rotors ¢ at an angle of 180° hetween them.

The pressure medium is supplied in the cham-~
bers i between the rotors ¢ and the inner wall of
housing s or between the abutments 7, f and
the vanes d, d! through conduits ¢, ¢t and dis~
charged through conduits &, k. The rotors ¢
are sealed in the chambers i against the outside
by the tight contact of two blades of the abut-
ments f, f! with the circumference of the disc
rotors e. The abutments 7, /! are rotated by the
vanes d, d! and shifted during each passage of
the same for the distance of two impeller wings,
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This rotation of the abutments is furthered by
the particular gear teeth shape of the rotor
vanes d, dl.

in conformity with the embodiment of the in-
vention shown in Fig. 3, the abutment forming
blade impellers f, f! are replaced by pairs of
flaps I, I! which are rotatable, similarly to a
hinge, about pin %; the flaps open and close
the fluid inlet and outlet conduits g, k.

The flap I* is lifted by the curved ascending
flank of the rotating vanes; upon passage of the
vanes through the flaps the latter are returned
to their previous position.

The flaps may be provided with openings
which connect the inner space of the chambers
with the outside, if both flaps are in the swung-
out position; due to the resulting pressure de-
crease, the discharge flap may be opened. . -

In conformity with Fig. 4, the abutment con-
sists of a control slide n which is rotatably sup-
vorted on a pin m; this control flap is rotated
by the rotor vanes d, d* and returned to its pre-
vious position by return springs g, qt. The ro-
tatable member is here subjected to stresses in
a radial direction only; rotational moments are
eliminated and the control position may be
maintained without being influenced by the pres-
sure fluid.

The abutment consists, as stated above, of con-
trol slide # which is rotatably supported on pin
m. On the opposite side of this flap member n
a toothed edge portion o is provided which co-
operates with a rack p. Rack p is connected at
its ends with springs g, ¢! located in bores of the
housing, which hold the flap member n in its
median position. The flap member 7 is swung
by the rotor vanes against the pressure of spring
¢l; after release from the vane, it is returned in
the initial position. In the closing position flap
member 7 is located in front of the inlet opening
of supply conduit g, whereas in the opposite po-
sition it closes the exit opening of conduit h.

In conformity with the modifications of the
invention illustrated in Figs. 5 to 8, the disc rotors
¢ are axially movably supported on shaft e by
means of wedges.

Circumferential walls ¢ enclose the rotors; sep-
arator walls ¢! are located between the same;
they are connected by screw bolts with the outer
plates a’’, a’’’, the housing consisting of these
three types of walls.

The differential thickness between the rotor
dises ¢ and the outer walls @ is a few hundredths of
a millimeter only; moreover, the abutment flaps
1, I* are made easily movable by a small play
provided between the same and the housing plates
a¢. In consequence thereof, high accuracy need
not be maintained with regard to the rotor block
and a reliable function of the motor is.secured in
spite of greatly reduced building costs. If alarge
number of rotor cells is provided, this building
principle should be applied by all means.

As apparent from the drawing, the abutment
flaps I, I’ are shaped as double arm levers and
the lever arms which are located at the outside
to the rotor flaps d extend in the manner of a
piston into a space connected with the inlets
and outlets g, h.

If the motor is to be rotated in both direc-
tions, the abutment flaps are provided in pairs.
The change of the direction of rotation is ef-
fected by a reversal of the flow direction of the
fluid. Unless provisions are made to open the
discharge flap into a pressure free space, sub-
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4
stantial difficulties will arise with regard to the
proper control of the abutments.

Fig. 7 shows the position of the abutment flaps
1, I’ during the passage of a rotor vane d. One
flap I has been just lifted by vane d and is, under
the influence of the pressure in chamber i. The
shorter lever arm of the flap is exposed to the
same fluid pressure in the inlet channel g. The
vane d has during its meanwhile continued rota-
tion, hermetically closed the inlet flap I, whereby
the liquid pressure is maintained in channel i

An additional device is provided whereby the
pressure of the liquid in channel i is reduced and
the flap is opened by the pressure acting on the
opposite shorter fiap arm; this takes place dur-
ing the passage of vane d underneath flap IL

The flaps I, I! are provided with grooves t at
the inside, that is flap I is provided with two radial
grooves r and flap I* with an axial groove s, Fig. 8.
In the position of both flaps shown in the draw-
ing and the two grooves connect space i by means
of circular grocve t and bores » with an inner
more of pin v; the liguid may now be discharged
from chamber i through conduit k.

Upon further rotation of vane d flap I’ is freed;
the latter slides under the influence of the con-
tinuously increasing closure pressure along the
vane into its operating position, which is estab-
lished by the pin w’’. A pin w’ is correspond-
ingly provided for flap L

The pressure reduction in the channels i, i, of
Fig. 7 may be obhtained by other means, as de-
scribed above; for instance, return valves o, o!
‘may be located in the flaps I, I, as shown in FFig. 9,
which permit the pressure fluid to flow in one
direction, from the interior of the device to the
outside thereof.

During the control operation, the rotary force
exerted onto the piston rotor is equal to zero or
even negative.

To create a uniform rotational moment, the
gear motor is subdivided into a plurality of equal
adjacent cell elements which accommodate ro-
tors; the latter are staggered relatively to each
other, in such a manner, that the stagger angle
corresponds to the dead angle, where a cell is
without rotative action. This cell construction is
an important element of the invention.

Since certain changes may be made in the
above article and different embodiments of the
invention could be made without departing from
the scope thereof, it is intended that all matter
contained in the above description or shown in
the accompanying drawing shall be interpreted
as illustrative and not in a limiting sense.

Having thus described the invention, what I
claim as new and desire to be secured by Letters
Patent, is as follows:

1. In a fiuid driven rotary piston motor a hous-
ing having side walls, a shaft supported in said
side walls, disc-shaped rotors connected with said
shaft, partition walls connected with said hous-
ing, said partition walls located between two ad-
jacent disc-shaped rotors, a passage space for
the driving fluid located between said housing
and said rotors, vanes attached to said rotors at
opposite parts of its periphery, inlet and out-
let conduits in said housing for supply of driv-
ing fluid into the same and the discharge there-
of, extensions in said housing connected with said
inlet and outlet conduits, pairs of hingedly con-
nected flaps rotatably supported in said housing,
arms of said flaps being piston-shaped for move-
ment in said enlargements, hollow pins located
in said housing parallelly to said shaft and cn
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both sides thereof to rotatably support said pairs
of flaps in operative connection with said vanes,
a bifurcated bearing part located on said pins
and connected with one flap of each pair of flaps,
grooves in the bearing parts of said pair of flaps,
said grooves being in operative connection with
said hollow pins in the swung-out position of the
flaps to connect said space for the driving fluid
with said discharge conduits and to return the
flap for discharge by the pressure of the driving
fluid on its piston-shaped arm upon their dis-
placement by said vanes into its initial position.

2. In a fluid driven rotary piston motor ac-
cording to claim 1 return valves disposed in the
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flaps to permit the driving fluid to flow from the
working space to the discharge.

WILLI SCHUBERT.

References Cited in the file of this patent
UNITED STATES PATENTS
Number Name Date

83,941 Duvall oo Nov. 10, 1868
119,483 Ward -oceee Oct. 3, 1871
612,669 Maxwell ... Oct. 18, 1898
820,544 Bauer .o o_______ May 15, 1906
986,641 Merrill .o Mar. 14, 1911
1,052,045 Doedyns —ccceveme Feb. 4, 1913



