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changeable external gear motor of the present invention; The present
invention relates to an axial vari-     Fig. 5 is a cross section view
showing an effect- able capacity pump or motor. A known axial vari-
changeable Internal gear motor of the present able capacity gear pump
(GB-A-1 539 515) com-   5    invention; prising the features of the first
part of claim one   Fig. 6 is a sketch showing a reversing device of
discloses a rather complicated structure of a hous-   the present invention
which utilizes the effect- ing, which carries the axial movable gear and a
changeable gear motor to make a vehicle move sealing member for sealing a
part of the periphery    backward; of the axially fixed gear.
10     Fig. 7 is a sketch showing a directional valve In a known axial
variable capacity vane pump       which is utilized in an system having an
effect- of the type descriped in JP-A-59/54 719 having the    changeable
motor to carry out the reverse gear features of the first part of claim 6
the sealing     operation. effectiveness of the sealing between the vanes
and the axially fixed rota-table member is not satisfying   15  DESCRIPTION
OF THE PREFERRED EMBODI- so that fluid-lekage may occur and as a conse-
MENTS quence a desired working-pressure can not be build up in the working
chamber of the vane pump.      The operation principle of axial variable
capac- The problem underlying the invention is to pro-  ity gear pumps and
one of their embodiments may vide an axial variable capacity pump or motor
of  20  refer to Fig. 1. simple structure, improved sealing characteristics
Input shaft 1 rotates together with driving gear and a wide range of
capacity change. Such pump      3 which drives the mating gear 11, the
rotating or motor should be particularly adapted for use in a  direction
being shown in Fig. 1 (c). Under the hydrostatic transmitting system
especially for ve-  sealing action of radial seal blocks 7 and 12, fixed
hicles.                                         25  end plate 8 (assembled
together with the casing), This problem is accomplished by an axial vari-
sliding end plate 5 and capacity change members able capacity gear pump or
motor according to       10 and 4, the oil is pumped from low pressure area
claim 1 or 4 and by an axial variable capacity      1 to high pressure area
h, by flowing into the rotory vane pump or motor according to claim 6.
casing through a wide. inlet opening 9 and flowing Preferred embodiments of
the invention are  30  out of the casing through a wide outlet opening 23
claimed in the subclaims.                           The capacity change
member 10 is an internal ring Preferred embodiments of the inventions are
gear sleeved onto gear 11 and rotatable with gear described in the
following with reference to the   11. In the radial clearance between gear
11 and the accompanying drawings, in which                     ring gear 10
is inserted a ring gear-shaped elastic Fig. 1 (a) Is a longitudinal section
view showing   35  gasket 24, which functions as the radial seal in the an
axial variable capacity external gear pump of  tooth clearance (see also
enlarged views Fig. 1(d) the present invention,
Fig. 1 (e). The capacity change member 10 Is Fig. 1 (b) is a cross section
view along line A-A  rigidly contacted with the gear along most axial in
Fig. 1 (a);                                   length in order to provide a
good positioning and Fig. 1 (c) is a cross section view along line B-B   40
supporting. It may be seen from enlarged view Fig. in Fig. 1 (a);
1 (d) that capacity change member 10 has a flange Fig. 1 (d) is a partly
enlarged view of location I  which is used to withstand oil pressure and
func- in fig. 1 (a);                                   tons as a seal.
Capacity change member 4 has the Fig. 1 (e) is a partly enlarged view of
location 11  same structure, which is sleeved onto gear 3 and in Fig. 1
(b);                              45  rotatable in sliding end plate 5. in
Fig. 1 (a), refer- Fig. 2 (a) is a longitudinal section view showing  ence
numbers 2, 14 and 15 indicate needle bear- an axial variable capacity
internal gear pump of  ings. Sliding and plate 5 may axially slide together
the present invention;                           with gear 11 and radial
seal block 7, and forms the Fig. 2 (b) is a sketch showing the cross
section  axial sealing on the right side together with capac- within the
interval L in Fig. 2 (a);        50.  ity change member 4, radial seal
blocks 7 and 12 Fig. 2 (c) is a sketch showing the cross section  and
gaskets 6 and 13. When sliding end plate 5 is within the interval F in Fig.
2 (a);              pushed leftward, gear 11 and capacity change Fig. 3 (a)
is a revolved section view showing an  member 4 are also pushed leftward,
while capacity axial variable capacity double action vane pump  change
member 10 will have a rightward move- of the present invenion;
55  ment relative to gear 11, thus shortening the mesh- Fig. 3 (b) is a
sketch showing the cross section  ing length of mating gears, namely the
working within the interval L in Fig. 3 (a);             length L of the
pump. The delivery capacity per Fig. 4 is a cross section view showing an
effect-  revolution of the pump is then linearly reduced, 2    
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the efficiency unchanged. If the  drives hydraulic motor and then drives a
load  If the sliding end plate moves to the leftmost position to  loading
torque increases by K-times, the pressure contact the fixed end plate, then
L=O, the delivery  acting on piston 19 and the force P of piston 19
capacity of the pump will be zero, the pump in the  acting on spring 17
also increase by K-times. So system is now equivalent to a closed valve and
the   5   long as the product of. P and spring length X input shaft will
run idle. On the contrary, when   remains constant, force P will push
sliding end sliding end plate 5 moves to the rightmost position,  plate
leftward to shorten working length L to 1/K of the working length L will
reach its maximum value,  its original length, thus maintaining the input
torque and so does the delivery coapcity per revolution.  namely the engine
torque unchanged. This is right Hence the axial motion of sliding end pite
5 makes   10  the self-controlled torque characteristic required for the
delivery capacity of the pump steplessly vary  vehicle travelling. A
hyperbolic spring is then re- from zero to maximum value. Every position of
the  quired for spring 17 rather than a linear one. When sliding end plate
corresponds to a gear pump with  compressed, the product of spring length
and com- gear width L, maintaining the efficiency basically  pressing force
remains constant. Variaous methods unchanged.
15  may be used to manufacture this kind of spring, Radial seal blocks 7
and 12 have slots alternat-  and do not need more explanation here. This Is
an ing with flanges on their outer surface, which fit  example of
self-controlled torque mechanism using with the slots and flanges on the
inner circum-    axial variable capacity pump. ference of the casing in
order to prevent radial seal  With the same principle as mentioned above,
blocks from sliding towards low pressure area un-  20  an embodiment of
axial variable capacity internal der the load of oil pressure in high
pressure area.  gear pumps is shown in Fig. 2. The operation Some slots
connecting the high pressure area are   principle of internal gear pumps is
well known. formed also on the outer surface of radial seal .    Referring
to sketch 2 (b), gear 5d internally meshes blocks in order to introduce
some pressurized oil  with ring gear 6d. When the pump is rotating in the
into these slots to balance the radial pressure of  25  direction as shown
in the figure under the seating the high pressurize oil in tooth clearance,
thus   action of radial seal block 11d, the oil will be making the sliding
end plate easier to move. Under  pumped from low pressure area 1 Into high
pres- the action of the pressurized oil and the elasticity  sure area h.
If, in Fig. 2 (a), radial seal block 11d of gaskets 6 and 13, the radial
clearance between  and gear 5d move leftward with sliding end plates radial
seal blocks and gears is compensated (the   30  4d and 7d, the meshing
length of gear 5d and aforementioned slots and flanges are not shown in
internal ring gear 6d namely the working length L Fig. 1). The clearances
between radial seal blocks  will then be lengthened, or shortened
otherwise. and fixed or sliding end plate are also sealed by  Capacity
change member 8d is an external ring gaskets.
gear closely sleeved into internal ring gear 6d, Referring to Fig. 1(b),
partition plate 8 inte   35  rotatable around left sliding end plate 7d,
and mov- grated with the casing is provided to separate the  able together
with 7d, thereby  forming the axial higher and lower pressure area. The
compensation   sealing on left side. Gear 5d is supported on nee- of axial
clearance between gears and end plates    die bearing 9d at the left end
and rotatable in can easily be realized using well known technique.
unrotatable end plate 7d. Sliding end plate 4d It is worth special notice
that when the pump in  40  forms the axial sealing on right side. The
interval Fig. 1 (a) is used as a torque converter for ve-   denoted by
length F is the area of "idle running", hicles, its input shaft should be
connected with   the cross section of which is shown in Fig. 2(c). In
transmitting shaft 21. Making use of the splined   the fixed cylinder 2d,
gear 5d rotates within two sleeve which can move forward and backward
radial seal blocks 3d and lid, pumping oil from along the transmitting
shaft and inserting a small  45  area 1 into area h, meanwhile pumping the
same spring 22, the axial clearance of gear 3 may be    amount of oil from
area h back to area 1. There- compensated.
fore, no pumping effect exists within Interval F. In cylinder 16 connected
to casing 8 is in-     hence ensuring an effective variation of capacity
stalled a piston 19 to which control rod 18 is     when working length L is
changed. Denoted in this connected. The other end of the control rod is
fixed   50  figure, 1d is the input shaft driving gear 5d, 9d and onto the
pressure center of sliding end plate. A   12d are needle bearings and 10d
the casing. hole 20 is drilled on cylinder 16 in order to lead     An axial
variable capacity vane pump can also high pressurized oil into the cylinder
to form a   be formed according to the same principle afore- pressure on
piston 19. The area of the piston Is so  mentioned. An embodiment of axial
variable capac- designed as to use most of the pressure to balance   55
ity double action vane pumps is shown in  Fig. 3. the high pressure acting
on the left side of sliding  The operation principle of double action vane
end plate, and use small part of the pressure to   pumps is well known and
can be briefly described compress spring 17. Imagining that the pump
using the sketch Fig. 3 (b) which is a cross section 3    
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working length L  When rotor 10f        change member stands  apart from
the gears, oil rotates, vanes 5f and 13f radially movable outward  running
idly from 3k to 6k unable to drive the and inward in the rotor contact with
the inner sur-  gears.  When effect change member 4k moves in face of
stator 3f and pump oil from low pressure   the direction as shown by the
arow to approach the area 1 into high pressure area h. Only one set of   5
gears, motor effect gradually increases. When It is vanes are shown in the
figure. In order to make it  pushed to a position closely contacting the
gears easier to describe, capacity change member 6f       (this position is
shown by dot dash line),  a "full located on left side is shown using a
revolved      effect" position is reached, the motor will then work
sectional view. It may be seen from the figure that  with full effect and
the high pressurized oil will capacity change member 6f may rotate with
rotor   10  drive gears to rotate in the directions as shown with 10f.
Inside capacity change member 6f is a cham-   its full potential. The axial
seal plate (not shown) of ber for rotor 10f and vanes 5f and 13f to slide
the motor is floatingly assembled and may function Inward and outward as
shown in Fig. 3 (a). Under    as an axial clearance compensator. Since the
effect the slidght pressure of small springs 8f and 11f,   change member Is
radially movable, it may also be sealing blades 7f and 12f respectively
contact with  15  used as a radial clearance compensator. This is an the
edges of vanes 5f and 13f, thus improving the   advantage over ordinary
gear motor. sealing among capacity change member, stator           When the
effect change member Is pushed and vanes. Sliding end plate 4f is
unrotatable, it  from zero effect position towards full effect posi- forms
the right side axial sealing in the chamber of  tion, the motor effect
gradually increases. This is stator 3f. When end plate 4f Is pushed
leftward,  20  favorable to starting a vehicle. When the distance rotor 10f
and vanes 5f and 13f are pushed into      between effect change member and
gears In- capacity change member 6f, thereby to shorten       creases, the
input and output power, the output length L and reduce delivery capacity
per revolu-   torque and output speed of the motor will decrease tion. When
end plate 4f moves rightward, the rotor  accordingly. The maximum distance-
"zero effect" and vanes also move right-ward to increase the   25  position
will make gears and vehicle wheels run delivery capacity. The rightward
motion may be     idle. This is equivalent to "outof gear". If the effect
realized by the pressure of an axial spring (not    change member is pushed
to "full effect" position known) in capacity change member 6f. This spring
and, inlet 3k and/or outlet 6k are closed, the gears can also be used to
compensate the axial clear-     will then be unrota- table. This is
equivalent to ance. In this figure, notation if is the input shaft  30
"brake". driving rotor 1 Of, 2f and 9f are needle or ball  -
Efffect-changeable motor (or pump) has some bearings, 14f is the shaft of
capacity change mem-  advantages over fluid couplings: the efficiency ber
6f, which can be integrated with input shaft.   does not decrease with  the
reduction of input An axial variable capacity single action vane   speed
the  load variation at output end in full effect pump may be formed with
the similar structure as   35  position does not lead to speed variation
caused by mentioned above. The only difference is that the    motor
vehicle may be started at any constant capacity change member is coaxial
with rotor but    engine speed (if engine torque is sufficient); step-
eccentric to stator since rotor is eccentric. An axial  less regulation of
output power, torque and speed variable capacity motor can be formed using
the     may be realized with little variation of efficiency; same principle
and structure aforementioned.   40  vehicle may be fully braked; power may
be trans- The capacity change member in Fig. 3 is de-     mitted inversely;
the power shaft and working shaft signed relatively larger with the
consideration that it  do not have to be aligned with each other. can be
used as a flywheel for the engine, other-       An embodiment of
effect-changeable internal wise, it may be shortened as an end plate. those
gear motors is shown in Fig. 5. Notations 1p and parts aforementioned which
form the axial sealing   45  2p respectively represent the internal ring
gear and (e.g. sliding end plate, fixed end plate and capacity  external
gear meshing with the former. The shad- cnage member, etc.) may be termed
as axial seal     owed areas denoted by 5p and 6p are the inlet and member,
and those forming the radial sealing (e.g.  outlet for the oil
respectively. The rotating direc- radial seal blocks. stator, etc.) may be
termed as  tions of gears 1p and 2p are shown by arrows. radial seal
members.                           50   Effect change member is denoted by
4p, which Is An embodiment of effect-changeable gear mo-     mounted on a
rotatable axle 3p. The position of tors Is shown in Fig. 4. Meshing gears
1k and 2k    effect change member shown in the figure is "full are
installed in casing 5k. The shadowed area       effect" position. When
effect change member 4p denoted by 3k is the axial inlet of high pressure
oil,  driven by axle 3p rotates counterclockwise, it will and the area
denoted by 6k Is the axial outlet of  55  lose contact with the gear and
the motor effect will the oil. Effect change member is denoted by 4k,
gradually vanish. Clockwise rotation, of effect the position of which shown
In the figure is the    change member 4p will increase motor effect. At
"zero effect" position. At this position, the effect  full effect position,
the clockwise torque around the 4    
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caused by the high pressure       motor together form a "T" shape The top
dash of acting on the left upper part of effect change mem-  letter T
represents the driving axle of the vehicle. In ber 4p may be slightly
greater than the coun-       this case, two motors are connected in
parallel, terclockwise torque at the lower part so as to     therefore they
have an automatic differential func- compensate the radial clearance. This
can be done   5   tion. When the vehicle makes a turn, the motor for by
properly designing the center position of axle  inner side wheel will
rotate slower since the resis- 3p. The compensation  of axial clearance is
tant torqur is larger and the oil flowing into the achieved by an axial
floating end plate (not shown  motor Is less, while the motor for outer
side wheel In the figure).                                     will rotate
faster since the resistant torque Is small- The aforementioned principle of
changing ef-  10  er and the motor can get more oil. The "differential fect
applies to any kind of positive displacement  interlocking function" can be
easily obtained. If the pumps (or motors). For instance,if part of the cyl-
wheel at one side is trapped In the mud and can inder wall is used as the
effect change member for  only slip, the oil pipe leading to the motor on
this a plunger pump, an effect-changeable plunger       side is then
cut-off, the motor at the unslippilg side pump is obtained.
is  will obtain sufficient toque. If the motor shown In The mechanism
formed by using an effect-       Fig. 6 is employed, the effect change
member for changeable pump of the present invention as a       reverse
rotation of the motor at the slipping side drive means of a hydraulic motor
may be utilized   (e.g. effect change member 7q) may be pushed to to
replace current fluid couplings. Its transmitting  its full effect
position, so that very great resistant efficiency will be higher than that
of fluid couplings   20  torque will be produced, functioning as a
differen- at low speed, and may rotate and transmit power    tial
interlocking mechanism. inversely.
If the aforementioned T-shaped hydrostatic A reverse gear is needed in gear
box for a      transmitting system  is utilized in a vehicle, the vehicle
to travel reversely. This funciton also may  operating system of the
vehicle may be simpilfied be realized by an effect- changeable motor.
Refer-  26  by removing clutch pedal, brake pedal, gear  lever ring to Fig.
6, three meshing gears 1q, 4q and 5q   and hand brake lever and replacing
the accelera- are mounted in case 8q (two pairs of gears may be  tion pedal
by a pedal operating certain devices. If used). The shadowed areas denoted
by 3q and 6q     the pedal Is stepped down into the "driving area" are
respectively the inlet and outlet for the oil. If  the throttle will open
wider. the rotating direc- ton of gear 1q is positive when   30  Within the
"driving area", the hydrostatic trans- effect change member 2q is at full
effect position  mitting system adjusts the working length L of axial and
effect change member 7q is at zero effect       variable capacity pump (or
motor) according to the position, then gear 1q will rotate In negative
direc-  travelling resistance of the vehicle so as to allow tion when
effect change member 2q Is back to zero  the vehicle to have a full
self-adaptability under effect position and effect change member 7q   35
different working conditions, such as starting, trav- moves forward to its
full effect position.          elling, accelerating, climbing up a slope,
etc. in the The function of reverse gear may also be        case of
constant engine troque. When releasing the achieved by reversing the oil
flow, namely by ex-   pedal, it will rotate back under the action of a
return changing the Inlet and outlet of variable capacity  spring.  After
the  pedal  moves  into  the pump so as to make the motor rotate reversely.
To   40  "decelerating area" the effect-changeable motor is avoid
additional resistance, the section area of di-  at "full effect" position
and becomes a pump, the rectional valve should be as large as possible. An
engine being idling or at rest, the pedal mechanism example is shown in
Fig. 7. Throttle 2r may rotate  pushing sliding end plate of axial variable
capacity in valve housing 1r. At the position shown in the   pump to make
Its working length L shorter than figure, oil flows into opening h and
outside opening   46  working length LE given by automatic torque con- I,
the returning oil then flows through openings o  verter. This means that
the effect-changeable mo- and I. If the throttle 2r rotates by an angle of
[err]  tor (now becoming a pump) will drive variable the flow dirction will
then be reversed, and the    capacity pump and engine to rotate at a higher
motor rotates in a reverse direction.               speed. The resistant,
torque caused by pumping When hydrostatic transmission Is employed in  so
action of the engine and friction will decelerate the a vehicle, two
effect-changeable motors for driving  vehicle. two driving wheels may be
integrated with axial        An independent hand-operating lever may be
variable capacity pump. These three can be as-      utilized to manually
adjust working length L of the sembled in a common casing with a common
high       axial variable capacity pump. When starting, this pressure area
and low pressure area in order to  55  lever is set at a position to make L
very small, save some pipe and lessen pipe resistance. The      Stepping
down the operating pedal and releasing transmitting shaft connecting to
engine for driving  the lever simultaneously will very smoothly start the
variable capacity pump and the output shaft of  the vehicle under the
control of automatic torque 5    
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At normal operating condition,      mission. this lever itself sways
forward and backward with     3. Simple operation, low labor intensity and
little the adjusting of automatic torque converter system.-  probability of
mistaken operation. If this lever is manually pushed to a deviate posl-
4. Excellent brake performance: tion from that given by automatic torque
converter   5   (1) There is no mechanical friction in the system, the
loading torque of the engine will vary       brake system. Therefore it may
properly work accordingly. For instance, if L is greater than LE,     in
hard enviroments with high humidity, wa- the loading torque of the engine
will then Increase.     tar, oil, combustible gas etc. and is adapt- When
the engine is started by pushing or pulling         able widely and
reliable. Moreover, mainten- the vehicle, this lever may be pushed to the
posi-  10   ance is much easier since "friction pair" is tion of maximum L,
then gradually reducing L after       eliminated. the vehicle starting
moving. Starting the engine in     (2) Production cost is very low since
very few this way will become much easier. This lever may         brake
parts are needed. The main brake be manually operated also for decelerating
or brak-      structure utilizes driving motor and so on, ing the vehicle
in case of emergency. Usually this  15  eliminating all mechanisms used in
current lever is not often used.                                 brake
systems. Compared with current variable capacity plung-       (3) Operation
is easy and, no booster Is er pumps, the axial variable capacity rotary
positve     needed. Hence brake performance is reliable. displacement pump
herewith presented has the            (4) Brake time delay Is very short
because advantages of simpler structure, lower cost and   20  the
responding time for the driver just to better ability to withstand dirty
oils.                  release the same pedal Is shorter than that to
Compared with current vortex type hydraulic          step down another
pedal and the responding torque converter, the basic hydrostatic
transmitting    time of the hydraulic pump is also very short system (I.e.
axial variable capacity torque convert-     because of the simplified load
transmitting er) presented has advantages in the following as-  25
mechanism. Shortening the brake time is of pects: Although their highest
efficiencies are close     great significance for high speed vehicles to to
each other, the axial variable capacity torque       shorten their stopping
distance. converter may keep its high efficiency In an almost      (5)  The
requirements  of  preventing infinite range of speed ratio (L may approach
zero),     "deadlocked" wheels during brake can be while an vortex type
torque converter can keep its  30    easily met the optimum brake
performance high efficiency only in a very narrow range of           may be
easily obtained by adjusting the mini- speed ratio. The average efficiency
of the former Is     mum value of L. therefore higher than that of the
latter herewith.       (6) The present brake system may automati-
Furthermore, the axial variable capacity torque con-    cally balance the
brake torques for left and verter can reversely transmit power, can rotate
in  35   right side wheels to prevent the vehicle from reverse direction
(reverse gear), can allow input        brake steer during brake. The two
driving and output shafts to run idle, can stably operate at     motors on
two sides are connected In par- very low input speed, and can also be
utilized as a      allel. If one motor temporarily produces a brake, etc.
larger brake torque because of improper ad- The present invention has
advantages over cur-  40   justiment or different road drags acting on rent
hydro-mechanical transmission in all aspects        two sides, this motor
will then atempt to drive of main performances:
another motor of smaller brake torque to 1. The highest efficiency of
vortex type torque       rotate in a reverse direction, thus increasing
converter is about 0.8-0.9 (equivalent to the effi-   the latter's brake
torque. Furthermore, the clency of axial variable capacity pump of the   45
motor with smaller torque will have smaller present invention), and the
highest efficiency of     pumping power (motors become pumps dur- the
mechanical portion in hydro-mechanical            ing brake period), hence
have a tendency to transmission is about 0.85-0.9 (equivalent to the
decrease the oil pressure and reduce another efficiency of
effect-changeable motor of the          motor's brake torque. The automatic
balance present invention), but the present invention can   50  of brake
torques is therefore achieved. keep its high efficiency in a very wide
range of      (7) The kinetic energy of the vehicle during speed ratio, its
average efficiency is therefore      brake period can be stored in an
accumulator higher than that of hydro-mechanical transmis-        for other
uses. sion in practical application.                        (8) The front
wheels can also be braked, the 2. The axial variable capacity torque
converter  55   vehicle can be parked on a steep slope. may  automatically
change  the  transmitting       5. Front driving can be easily realized,
the pas- torque in a very wide range of speed ratio,         sibility of
the vehicle can be improved. much wider than that of hydro-mechanical
trans-     6. Power can be transmitted reversely. There-    11
EP0261 682 B1                         12 



fore, the engine may be started by pushing or       mitting efficiency.
pulling the vehicle, and may be used to decel-     7. The performance of
automatic torque convert- erate the vehicle.
ing in the hydrostatic transmitting system of the 7. The vehicle may travel
reversely at any         present invention makes the vehicle possess speed.
This is of importance for vehicles with   5  fully self-adaptability and
always travel with opti- internal combustion engines.
mum economy. This is equivalent to increasing 8. This system has
differential interlocking func-  the average transmitting efficiency. tion.
It can be seen therefrom that when judged On the other hand, when compared
with cur-      from a point of view transportation economy, the rent
mechanical transmitting systems, the hydro-  10  hydrostatic transmitting
system of the present in- static transmitting system of the present
invention  vention is of high efficiency. also has advantages:
In addition to applying the present invention to 1. The clutch, gear box,
reductor and differential  vehicles, it may also be utilized for other
machines of rear axle for the vehicle are all eliminated.  and other
purposes. Added to the vehicle is only an axial variable  is capacity
torque converter which is composed of   Claims a pump and two motors
assembled In a com- mon casing (altogether, there are six gears and  1. An
axial variable capacity gear pump or motor a few auxiliaries). Weight and
volume of the        comprising a casing (8) with an inlet (9) and an
system  are considerably reduced, production   20   outlet (23); an axially
movable gear (11) and an costs are largely lowered.
axially fixed gear (3) mounted in said casing in 2. Only engine torque is
transmitted through        a meshing relationship for rotation about their
transmitting shaft (i.e. drive shaft), the cross  .  respectives axes, said
axially movable gear section of the shaft can be reduced.
(11) being movable along the axial direction 3. Two effect-changeable
motors and relevant  25     relatively to said axially fixed gear (3);
pipes are added for front driving, but the cost is  radial sealing means
(7, 12) arranged between still lower than that in mechanical transmission
an inner surface of said casing and tooth-tops for transfer case,
transmitting shaft, and front     of said gears (3, 11) for providing
radial seals driving axle with constant-velocity joint.
therebetween, and axial sealing means for pro- 4. Engine flywheel is
eliminated, starting system   30  viding seals at either axial side of said
gear (3, is replaced by accumulator, battery may have         11) and
having an axially fixed member (8) and smaller capacity.
an axially movable member (5) so as to 5. The reserve power of engine may
be re-            change a length of a sealed working chamber duced, thus
lowering the production costs.           defined between said gears and
thereby to Regarding to efficiency, the hydrostatic trans-  35  change a
delivery capacity per revolution of mitting system  of the present
invention has the       said pump or motor, characterized in that following
features when compared with current me-      said radial sealing means
comprises an axially chanical transmission:
fixed sealing member (12) and an axially mov- 1. The efficiency of
mechanical transmission at     able sealing member (7); different gears or
speeds is usually lower than   40  said axially movable member of said
axial its highest efficiency, while the efficiency of the  sealing means
comprises a slidable end plate present invention is basically unchanged.
(5), a ring gear (4) rotatably supported in said 2. The engine employed in
the present invention      slidable end plate and slidably sleeved on said
may have constant output torque which there-         axially fixed gear (3)
so as to move axially fore can be fixed to a level with the lowest  45
together with said slidable end plate (5). and a specific fuel consumption.
ring gear-shaped elastic gasket arranged be- 3. Based on the same reason as
above, a diesel      tween said axially fixed gear (3) and said ax- engine
which has low specific fuel consumption       ially movable ring gear (4)
for providing a seal but poor adaptability is adoptable.
therebetween; and 4. The air pump in current brake systems for  50     said
axially fixed member of said axial sealing medium and large trucks can be
eliminated.           means comprises a fixed end plate (8) and an 5. The
energy stored in accumulator during           axially fixed ring gear (10)
rotatably supported brake period may be used to compress the inlet      in
said fixed end plate (8) and sleeved on said air for the engine so as to
lower the specific fuel  axially movable gear (11), and a ring gear-
consumption.                                55       shaped elastic gasket
(24) arranged between 6. MOre trailers may be trailed (truck train) to
said axially movable gear (11) and said axially obtain more economic
transportation. This is        fixed ring gear (10). equivalent to
considerably increasing the trans- 7    11                               EP
0 261 682 B1                    12 



fore, the engine may be started by pushing or       mitting efficiency.
pulling the vehicle, and may be used to decel-      7. The performance of
automatic torque convert- erate the vehicle.
ing in the hydrostatic transmitting system of the 7. The vehicle may travel
reversely at any          present invention makes the vehicle possess
speed. This is of importance for vehicles with   5  fully self-adaptability
and always travel with opti- intemal combustion engines.
mum economy. This is equivalent to increasing 8. This system has
differential interlocking func-  the average transmitting efficiency. tion.
It can be seen therefrom  that when judged On the other hand, when compared
with cur-      from a point of view transportation economy, the rent
mechanical transmitting systems, the hydro-  10  hydrostatic transmitting
system of the present in- static transmitting system of the present
invention  vention is of high efficiency. also has advantages:
In addition to applying the present Invention to 1. The clutch, gear box,
reductor and differential  vehicles, it may also be utilized for other
machines of rear axle for the vehicle are all eliminated.  and other
purposes. Added to the vehicle is only an axial variable  15 capacity
torque converter which is composed of    Claims a pump and two motors
assembled in a com- mon casing (altogether, there are six gears and   1. An
axial variable capacity gear pump or motor a few auxiliaries). Weight and
volume of the         comprising a casing (8) with an inlet (9) and an
system  are considerably reduced, production   20    outlet (23); an
axially movable gear (11) and an costs are largely lowered.
axially fixed gear (3) mounted in said casing in 2. Only engine torque is
transmitted through         a meshing relationship for rotation about their
transmitting shaft (i.e. drive shaft), the cross  .  respectives axes, said
axially movable gear section of the shaft can be reduced.
(11) being movable along the axial direction 3. Two effect-changeable
motors and relevant  25     relatively to said axially fixed gear (3);
pipes are added for front driving, but the cost is   radial sealing means
(7, 12) arranged between still lower than that in mechanical transmission
an inner surface of said casing and tooth-tops for transfer case,
transmitting shaft, and front     of said gears (3, 11) for providing
radial seals driving axle with constant-velocity joint.
therebetween, and axial sealing means for pro- 4. Engine flywheel is
eliminated, starting system   so  viding seals at either axial side of said
gear (3, is replaced by accumulator, battery may have         11) and
having an axially fixed member (8) and smaller capacity.
an axially movable member (5) so as to 5. The reserve power of engine may
be re-            change a length of a sealed working chamber duced, thus
lowering the production costs.           defined between said gears and
thereby to Regarding to efficiency, the hydrostatic trans-  35  change a
delivery capacity per revolution of mitting system  of the present
invention has the        said pump or motor, characterized in that
following features when compared with current me-       said radial sealing
means comprises an axially chanical transmission:
fixed sealing member (12) and an axially mov- 1. The efficiency of
mechanical transmission at      able sealing member (7); different gears or
speeds is usually lower than   40  said axially movable member of said
axial its highest efficiency, while the efficiency of the  sealing means
comprises a slidable end plate present Invention is basically unchanged.
(5), a ring gear (4) rotatably supported in said 2. The engine employed in
the present invention      slidable end plate and slidably sleeved on said
may have constant output torque which there-         axially fixed gear (3)
so as to move axially fore can be fixed to a level with the lowest  45
together with said slidable end plate (5), and a specific fuel consumption.
ring gear-shaped elastic gasket arranged be- 3. Based on the same reason as
above, a diesel       tween said axially fixed gear (3) and said ax- engine
which has low specific fuel consumption       ially movable ring gear (4)
for providing a seal but poor adaptability is adoptable.
therebetween; and 4. The air pump in current brake systems for  50     said
axially fixed member of said axial sealing medium and large trucks can be
eliminated.           means comprises a fixed end plate (8) and an 5. The
energy stored in accumulator during           axially fixed ring gear (10)
rotatably supported brake period may be used to compress the inlet       in
said fixed end plate (8) and sleeved on said air for the engine so as to
lower the specific fuel  axially movable gear (11), and a ring gear-
consumption.                                 55      shaped elastic gasket
(24) arranged between 6. MOre trailers may be trailed (truck train) to
said axially movable gear (11) and said axially obtain more economic
transportation. This is         fixed ring gear (10). equivalent to
considerably increasing the trans- 7    13                 EP0261 682B1
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2. A pump or motor as claimed in claim  1,               and said external
ring gear. wherein said radial sealing members include radial seal blocks
(7, 12) engaging with said    6. An axial variable capacity rotary vane
pump or tooth-tops of one of said gears (3, 11), means      motor
comprising: for compensating for any radial clearance    5       a casing
with an inlet and an outlet; which may occur between said teeth of said
a stator (3f) mounted in said casing, one gear and said radial seal block
due to           a rotor (10f) mounted in said stator and being wear, said
compensating means including an           able to rotate about an axis,
said rotor having a elastic gasket between said radial seal block
plurality of radially movable vanes (5f, 13f) and said inner surface of
said casing.      10       which are meshing with an Inner surface of said
stator (3f), said rotor (10f) being movable 3. A pump or motor as claimed
in claim  2,               axially relative to said stator (3f) to change
the wherein a plurality of slots are formed in a         meshing length
between said vanes. (5f, 13f) of back surface of said radial seal blocks
(7, 12)      said rotor (10f) and said inner surface of said which engages
with said elastic gasket for re-   15  stator (3f); calving high pressure
liquid of said pump or         sealing means for providing seals at either
motor to balance the liquid. pressure exerting       axial side of said
rotor, which comprises ah on a surface opposite of said back surface of
axially fixed rotatable member (6f) having a said radial seal block.
center bore accomodating said rotor (10f) and 20      a plurality of radial
slots for accomodating said 4. An axial variable capacity gear pump or
motor         vanes (5f, 13) passing through, and an axially comprising:
movable member (4f) which is movable axially a casing (10d) with an inlet
and an outlet,         together with said rotor (10f) to change a an
axially movable gear (5d) and an axially         length (L) of a working
chamber defined be- fixed ring gear (6d) mounted in said casing in  25
tween said rotor (1 Of) and said stator (3f) there- a internal meshing
relationship for rotation'         by to change a delivery capacity per
revolution about their respective axes, said axially mov-       of said
pump or motor, able gear (5d) being movable along an axial
characterized in that direction relative to said axially fixed ring gear
each of said slots in said axially fixed rotatable (6d);
so       member (6f) contains a sealing blade (7f,. 12f) radial sealing
means (lid) arranged between          which is constantly biased against
each of said said gears for providing radial seal, and being      vanes
(5f, 13f) of said rotor (10f) by a small movable axially; and axial sealing
means for         spring (8f, 11f) to allow said vanes (5f, 13f) of
providing seals at either axial side of said         said rotor (10f) to
fluldtightly pass through said gears, and having two axially movable mem-
35      axially fixed rotatable member (6f). bers (4d, 7d) which are
movable together with said axially movable gear and said radial seal-  7. A
pump or motor as claimed In claim  6, ing means so as to change a length of
a              wherein said axially movable member consists sealed working
chamber defined between said          of a slidable end plate (4f)
fluidtightly engaging gears and thereby to change the delivery ca-   40
with said inner surface of said stator (3f). pacity per revolution of said
pump or motor, characterized in that                            8  A pump
or motor as claimed in claim 6 or 7, one of said axially movable members is
mov-          wherein said axially fixed rotatable member able inside of
said ring gear (6d) and has an        (6f) is formed in the shape of a
disk. end plate (7d) mounted on one axial side of   45 said axially movable
gear (5d) and an external   9. A pump or motor as claimed in any one of
ring gear (8d) rotatably supported on said end       claims 1 to 8, further
comprising and automatic plate and meshing with said axially fixed, inter-
control device responsive to variation of load of. nally toothed ring gear
(6d) around its whole        said pump or motor for controlling an axial
circumference and that the other one of said   50    movement of said
axially movable gear or ro- axially movable members consists of a slidable
tor. end plate (4d) mounted on another axial side of said axially movable
gear (5d) and being      10. A pump or motor as claimed in claim  9,
movable outside of said axially fixed ring gear.     wherein said automatic
control device com- 55      prises an axially extended cylinder (16), a
pis- 5. A pump or motor as claimed In claim  4,               ton (19)
arranged within said cylinder, a control wherein a ring gear shaped elastic
gasket is         rod (18) with opposite ends connected respec- arranged
between said axially fixed ring gear       tively to said axially sildable
end plate (5) of 8    15                        EP0261 682 B1   16 



said axial sealing means and one end face of      tion autour de leurs axes
respectifs, la roua said piston (19), and a compression spring (17)
dentde axialement mobile (11) pouvant se de- mounted around said
controlling rod, opposite      placer le long de la direction axiale par
rapport ends of said compression spring (17) being         A la roue dent~e
axialement fixe (3), un. moyen respectively engaged with one end wall of
said   a  de scellage radial (7, 12) agenc4 enati une cylinder (16) and
said one end face of said        surface Int6rieure du carter et des tites
de piston (19), the other end wall of said cylinder'  dents des roues
dentdes (3, 11) pour former and the other end face of said piston defining
entre ceux-cl des joints radiaux, et un moyen a chamber communicating with
the high-pres-        de scellage axial pour former des joints de sure
chamber of said pump or motor for in-  10     chaque c8ti axial de la roue
dent~e (3, 11) et traducing high-pressure liquid from said pump
comportant un organs axialement fixe (8) et un or motor into said chamber
of said cylinder        organs axialement mobile (5) de manibre a (16) so
as to axially move said piston (19) In     modifier une longUeur d'Uhde
hambre de tra- response to pressure exerted by said high-         vail
scellde definle entre les roues dentdes et pressure liquid on said other
end face of said  i6  pour modifier ainsi une capaclt4 de d6bit au piston
together with the spring force exerted      tour de la pompe ou du moteur
precIt~e, ca- on said one end face of said piston by said       racteris6
en ce que le moyen do scellage, compression spring and a force exerted on
radial comprend un organa de scellage axiale- said one end face of said
piston (19) by said      ment fixe (12) et un organs de scallage axiale-
control rod (18).                         20       ment mobile (7), I
organa axialement mobile du moyen de scellage axial comprend une plaque 11.
A pump or motor as claimed in claim 10,           d'extr6mit6 coullssable
(5), une coufonne d'en- wherein said compression spring Is formed as
tratnement (4) supportde a rotation dans la a hyperbolic spring so that a
product of the       plaque d'extremitd coulissable et agencde a ia force
acting on said spring and the length of  25  manibre d'un manchon
coulissant sur la roue said spring remains constant.
dent6e axialement fixe (3) de manibre A se d~placer axialement en mime
tempa quo la 12. A pump or motor as claimed In claim 10 or 11,     plaque
d'extremiti coulissable (5) et une garni- wherein said control rod (18) is
connected to a    ture 4lastique en forme de .couronne d'entrat- position
of said slidable end plate such that an   30  noment agenoe entre la roue
dentie axiale- action line of resultant of pressure forces ax-    ment fixe
(3) et Ia couronne d'ertra1heffimeit erted by the liquid within said pump
or motor      axialement mobile (4) pour former un joint en- on said
sildable end plate coincides with an       tra calles-ci, et lorgan
axialement fixe du action line of the force exerted by said control-  moyen
de scellage axial comprend. uneplaque ling rod on said slidable end plate.
S5.      d'extremit6 fixe (8) et'une couronne d!entraith- ment axialament
fix. (10) supportse a rotation 13. A hydrostatic transmitting system
comprising      dans la plaque d'extremit6 fixe (8) et agencAe at least a
pump and at least a motor driven by     i la manibre d'un manchon sur la
roue dented said pump, characterized in that at least one      axialement
mobile (11) ainsi qu'une garniture of said pump and said motor is an axial
vad-  40   dlastique en forms de couronne d entralhe- able capacity pump or
motor as claimed in any      ment (24) agenc~e entre la roue dent~e axiale-
one of claims 1 to 12.                             mont mobile (11) et la
couronne d'entralhe- mont axialement fixe (10). 14. A hydrostatic
transmitting system as claimed in claim  13, wherein one pump drives two
45  2. Pompe ou moteur suivant la revendication 1, motors connected in
parallel, said pump and        caractdrisde en ce en ce que las organes de
motors being integrated as a single unit with a    scellage radlaux
comprennent des blocs de common high pressure area and a common
scellage radlaux (7, 12) sengageant avec les low pressure area.
tOtes de dents d'une des roues dentees (3, 60      11), un moyen pour
compenser tout Intervalle Revendlcatlons
radial qui peut se produire entre les dents de la roue dent~e precitee et
le bloc de soeolage 1. Pompe ou moteur a engrenage de capacit6
radial dO & l&usure, ce moyon de compensation variable, axial comprenant un
carter (8) avec      comprenant une garniture 6lastque entre le une entree
(9) et une sortie (23), une roue   as   bloc de scellage radial et Ia
surface Interleure denteo axialement mobile (11) et une roua          du
carter. dent6e axialement fixe (3) montde dans la car- ter en une relation
d'engrbnement pour la rota-  3  Pompe ou moteur suivarit la revendication
2,    *  C  L  R  !!             17                 EP 0 261 882i1
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formres dans une surface arriere des blocs de     dans, le carter, un rotor
(lOt) monte dans le sceliage radlaux (7, 12) qui s'engage avec la
stator et pouvant tourner autour d'un axe, ce garniture diastique pour
recevoir du liquide A    rotor comportant une serie de vannes radiale-
haute pression de la pompe ou du moteur de   s    ment mobiles (5f, 13f)
qui s'engrbnent avec maniere & equiiibrer la pression de liquide       une
surface Intirieure du stator (3f), ce rotor s'exergant sur une surface
opposee de la sur-    (10) pouvant se deplacer axialement par rap- face
arriere du bloc de scellage radial precite.  port au stator (3f) pour
modifier la longueur d'engrenement entre les vannes (5f, 13fl du 4. Pompe
ou moteur a engrenage de capacite  lo       rotor (1 O) et la surface
interieure du stator (3fl, variable, axial comprenant: un carter (1Od)
un moyen de scollage pour former des joints avec une entree et une sortie,
une roue dentee    de chaque c8t4 axial du rotor, qui comprend axialement
mobile (5d) ot une couronne d'en-      un organ. rotatif axialement fixe
(6f) compor- trathement axialement fixe (6d) montee dans le   tant un trou
central recevant le rotor (1 Of) et carter en une relation d'engrenement
Interne  sa -   une s6rie de fentes radiales pour recevoir les pour la
rotation autour de leurs axes respectifs,  vannes (5f, 13) les traversant,
ainsi qu'un orga- la roue dentee axialement mobile (5d) pouvant     ne
axialement mobile (4f) qui pout se ddplacer se deplacer le long d'une
direction axiale par    axialement en meme temps que le rotor (1 of)
rapport & la couronne d'entratnement axiale-      pour modifier une
longueur (L) d'une chambre ment fixe (6d), un moyen de sceilage radial  20
de travail d6finle entre Il rotor (1Of) ot le stator (IId) agence entre les
roues dentees pour        (3f) pour modifier ainsl une capaciti de debIt
former un joint radial, et pouvant se deplacer    autour de la pompe ou du
moteur, caracterise axialement, ainsi qu'un moyen de scellage         en Ce
que chacune des fentes de i'organe axial pour former des joints de chaque
c8te      rotatif axialement fixe (6f) contient une lame de axial des roues
dentees et comportant deux  2s    scellage (7fk 12f) qui est constamment
rappe- organes axialement mobiles (4d, 7d) qui peu-     ,le contre chacune
des vannes (5f, 13f) du vent se deplacer on mime temps quo la roue
rotor (1 00 par un petit ressort (St, 1 1fl pour dentee axialement mobile
et que le moyen de       permottre aux vannes (5f. 13f) du rotor (1 Of) de
scellage radial de maniere I modifier une lon-    traverser d'une manlbre
dtanche aux fluides gueur d'une chambre de travail scellee definle  so
i'organs rotatif axialement fixe (Of). entre les roues dent6es et pour
modifier ainsi la capacite de debit autour de la pompe ou du  7. Pompe ou
moteur sulvant Ia, revendication 6, moteur, caracterise en ce quo l'un des
organes    caractdrisW en ce quo lPorgane axialement mo- axialement mobiles
peut se ddplacer a l'intW-     bile se compose d'une plaque doextrmit4 cou-
dour do la couronne d'entratnement (6d) et  35   lissable (4? s'ongageant
d'une maniere stan- comporte une plaque d'extremite (7d) mont6e       che
aux fluides avec la .surface interieure du d'un cOtM axial de la roue
dentde axialement      stator (Sf. mobile (5d) et une couronne
d'entrathement f..-'      externe (8d) supportbe A rotation sur la plaque
8. Pompe ou moteur sulvant l'une ou l'autre des d'extremite et s'engrenant
avec la couronne   40  revendications 6 et 7, caracterlse on ce quo
d'entraThement int~rieurement dentee, axiale-     I'organe rotatif
axialement fixe (Of) ost sous la ment fixe (6d) autour de la totalite de sa
cdr-   forme d'un disque. conference et en ce quo l'autre des organes
axialement mobiles se compose d'une plaque    9. Pompe ou moteur suivant
l'une quolconque d'extremite coulissable (4d) montee d'un autre  45  des
revendications 1 a 8, caract1ris4 en ce cot6 axial de la roue dent6e
axialement mobile    qu'il comprend en outre un dispositif de com- (5d) et
pouvant se d6placer a l'exteriour de la   mande automatique sensible a une
variation couronne d'entraihement axialement fixe.          de charge de la
pompe ou du moteur pour commander. un d6placement axial de la roue S. Pompe
ou moteur suivant la revendication 4,  so   dentee axialement mobile ou du
rotor. caracterisd en ce qu'une garniture dlastique sous la forme d'une
couronne d'entrainemont   10. Pompe ou, moteur suivant la revendication 9,
est agenc~e entre la couronne d'entralhement      caracteris6 en ce que le
dispositif de comman- axialement fixe et la couronne d'entrathement     de
automatique comprend un cylindre allongd externe.
55      axialement (16), un piston (19) agence- h I'inte- riour du
cylindre. une tige de commando (18) 6. Pompe ou moteur a vannes rotatives
de capa-       avec des extremites opposees connectses res- cite variable,
axial comprenant un carter avec    pectivement a la plaque d'extr6ntiti
coullssa- 10    I l!1111 111111 11111 iii III 1!11  19         EP 0 261 682
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et a une face d'extremite du piston (19) ainsl qu'un ressort de compression
(17) monte au-    1. Zahnradpumpe oder -motor mit axial verander- tour de
la tige de commande, des extrdmites        barer Fo6rdermenge mit einem
Gehluse (8) mnit oppos6es du ressort de compression (17) etant   6  einem
EinlaBi (9) und elnem AusiaB (23): einem respectivement engag6es avec une
paroi d'ex-       axial beweglichen Zahnrad (11) und elnem axi- tremlt6 du
cylindre (16) et ia face d'extr6mite    al feststehenden Zahnrad, die
mitoinander zu precitee du piston (19), I'autre parol d'extremi-  einer
-Drehbewegung um ihre entsprechenden te du cylindre et l'autre face
d'extrdmit6 du      Achsen klimmend im  Gehause angeordnet piston
definissant une chambre communiquant  10    sind, wobei das axial
bewegliche Zahnrad (11) avec ia chambre & haute pression de la pompe
in axialer Richtung beztlgllch dem axial festste- ou du moteur pour
l'introductlon de liquide s      henden Zahnrad (3) verlagerbar ist; mit
radla- haute pression provenant de la pompe ou du         ien Dlchtmitteln
(7, 12), welche zwlschen einer moteur dans ladite chambre du cylindre (16)
Innenfifche des Gehfuses und Zahnkopfen de maniere a deplacer axialement le
piston   16    der Zahnrader (3, 11) zum Schaffen einer ra- (19) en r~ponse
A la pression exercde par le       dialen  Abdlchtung  dazwischen
angeordnet liquide a haute pression sur I'autre face d'ex-    sind. sowie
axialen Dichtmitteln zum Schaffen tr6mite du piston en meOme temps qu'a la
force     von Abdichtungen auf jeder axialen Seite des de ressort exercee
sur la face d'extremite pre-    Zahnrades (3. 11) mit einem axial
feststehen- citee du piston par le ressort de compression   20  den Teil
(8) und einem axial beweglichen Teil et une force exercee sur cette face
dextr~mit6    (5). um die i.ange der abgedichteten Arbeits- ..
du piston (19) par la tige de commando (18).       kammer zwischen den
Zahnrldern und damit die F6rdermenge Je Vmdrehung der Pumpe 11. Pompe ou
moteur suivant la revendicatlon 10,      oder des Motors zu ver~ndern,
dadurch ge- caracterise en ce quo le ressort de compres-  25
kennzeiohnet, dafl die radlalen Dichtrnittel emn sion est sous la forme
d'un ressort hyperboli-     axial feststehendes Dlchtglied (12) und sin
axi- quo de telle sorte qu'un produit de la force       al bewegliches
Dichtglied (7) aufwelsen; daBi agissant sur le ressort et de la longuour du
das axial bewegliche Tell der axialen DichtmIt- ressort reste constant.
tel eine gleitbare Stimplatte (5), ein Ringzahn- so     rad (4), welches
drehbar In der gleitbaren 12. Pompe ou moteur sulvant Pune ou l'autre des
Stimplatte gelagert und gleitbar auf das axial revendicatlons 10 et 11,
caractdrts4 en ce quo     feststehende Zahnrad (3) aufgeschoboen ist, umr
la tige de commando (18) est connectde en          sich axial zusammen mit
der gleitbaren Sim- une position de la plaque d'extrdmftS coulissa-
platte (5) zu bewegen, sowie ene dringzahii ble prdcltde de telle sorte
qu'une ligne d'action  3s  radfdrmig gestaltete elastische Dichtung um- de
la resultante des forces de pression exer-     falt, welche zwlschen dem
axial feststehenden cees par le liquide a I'1nterieur de la pompe ou
Zahnrad (3) und dem axial beweglichen Ring- du moteur sur cette plaque
d'extr6mitd coulis-     zahnrad (4) zum Schaffen elner Dichtung da- sable
coTheide avec une ligne d'action de la       zwlschen angeordnet Ist; und
dal das axial force exercee par la tige de commando sur  40
feststehende Teil der axialen Dichtmittel sine cette plaque d'extrdmft6
coulissable.              feststehende Stirnplatte (8) und ein axial test-
stehondes Ringzahnrad (10), das drehbar in 13. Systbme de transmission
hydrostatique corn-       der feststehenden Strnplatte (8) gelagert und
prenant au moins une pompe et au moins un          auf das axial bewegliche
Ringzahnrad (11) auf- moteur commande par ladite pompe, caractdrl-  4s
geschoben ist, sowie olne rlngzahnradformige sd en co qu'au mons la pompe
ou le moteur          elastische Dichtung (24) aufweist, die zwischen est
une pompe ou un moteur de capacite             dem axial beweglichen
Zahnrad (11) und dem variable axial sulvant l'une quelconque des re-
axial festatehenden Rlngzahnrad (10) angeord- vendications 1 a 12.
net ist. 50 14. Systrme de transmission hydrostatique suivant  2. Pumpe
odor Motor nach Anspruch 1, dadurch Ia revendication 13, caract~ris6 en ce
qu'une      geksennzelchnet, daB die radialen Dlchtglleder pompe commando
deux moteurs connect~s en           radiale Dichtbldcke (7, 12) aufweist,
weiche an paralloi, la pompe et los moteurs dtant as-        den Zahnk6pfen
eines der Zahnrader (3, 11) semblds sous la forme d'une souls unite avec
65  angreofen, sowle Mlttel-zom Kompensleren jeg- une airs de haute
presslon commune et une          lichen radialen Spieles, welches zwlschen
den aire de basse pression commune.                    Zahnen des eonen
Zahnrades und dom radia- len Dlchtblock aufgrund von VerschlelB auftre-
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len Dichtblock und der Innenfi~che des Gehfiu-     einem nGahfuse mit elnem
EiniaR und elnem ses urmfassen.
Auslafl; einem  Stator (3f) in dem  Gehause: s       einem im Stator
angeordneten Rotor (10f). der $  Pumps oder Motor nach Anspruch 2, dadurch
urn eie Achse drehbar Ist und' mehrere radial gekennzeichnet, daB mehrere
Schiitze In ei-        verschiebliche FIUgel (5f, 13f) auwewist, die mit
nsr RUckseite der radialen Dichtblocke (7, 12)     elner Innenflfche des
Stators (3?) In Kontakt eingeformt sind, die mit der elastischen Dich-
stehen. wobel der Rotor (10f) axial. relativ zum tung zurn Aufnehmen von
HochdruckfRassigkeit  1o   Stator (3f) beweglich ist, um die Kontaktlinge
der Pumps oder des Motors zusammenwirken,          zwischen den FlOgeln
(5f, 13f) des Rotors (10f) urn den FlOssigkeitsdurck auszugleichen, der
und der Innenflfche des Stators (3?) zu verfn- auf sine Flche
entgegsngesetzt der RUckseite      dern; Dichtmitteln zum Schaffen von
Dichtun- der radialen Dichtbl6cke wirkt.                    gen auf jeder
axialen Seite des Rotors, die ein 15      axial feststehendes drehbares
Tell (6f) mit ei- 4. Zahntadpumpe oder -motor mit axial verfnder-
ner Mittelbohrung zur Aufnahme des Rotors barer Fordermenge mit:
(10?) und mehrere radlale Schlitze zum Auf- elnem Gehluse (lOd) mit elnem
EinlaB und          nehmen und FOhren der FlUgel (5f, 13), sowie sinem
AuslaB, einem axial beweglichen Zahn-        ein axial bewegliches Tell
(4f) umfassen, daR rad (5d) und einem axial feststshenden Ring-  ao   axial
zusammen mit dem Rotor (10f) beweglich zahnrad (6d), die Im Gehause zu
einer Dre-         ist, urn die i~nge (L) einer Arbeltskammer hung um ihre
entsprechenden Achsen mitein-         zwischen dem Rotor (10? und dem
Stator (3f) ander kammend angeordnet sind, wobei das           und damit
die F8rdermenge Ie Umdrehung von axial bewegliche Zahnrad (5d) In axialer
Rich-     Pumpe oder Motor zu verandern, dadurch tung relatlv zum dem axial
feststehenden Ring-   26  gelennzelohnet, daB jeder Schlitz In dem axl-
zahnrad (6d) beweglich Ist;                        a] feststehenden
drehbaren Tell (6f) sin Dlcht- radialen Dichtmitteln (lid), die zwischen
den      biatt (7f, 12?) aufwelst, da.0 konstant gogen Zahnrldem zum
SchafFen siner radialen Dich-        jeden Fl9gel (5f, 13? des Rotors
mittels einer tung angeordnet und axial beweglich sind; und      Feder (Of,
11f) gedrflckt ist, ur die FiUgel (5f, axialen Dichtmitteln zurn Schaffen
einer Dich-  3o  13fl des Rotors (10f) dicht in dem axial festste- tung auf
jeder axialen Seibt der Zahnrader mit     henden drehbaren Bauteil (6f zu
fthren. zwei axial beweglichen Teilen (4d, 7d), die gemeinsarn mit dem
axial beweglIchen Zahn-      7. Pumps oder Motor nach Anspruch 6, dadurch
rad und den radialen Dichtmitteln beweglich        gehnnzielchnet, daB das
axial bewegliche sind, um die lAnge elner abgsdichteten Ar-  3s      Tell
esine gleitbare Stimplatte (4f)lIst, die fluid- beltskammer zwlschen den
Zahnradem  und            dicht mit der Innenfi~che des Stators (3f) zu-
damit die F6rdermenge ji Umdrehung von             sammenwirkt. Pumps oder
Motor zu ver~ndern, dadurch gekennzelchnet, dall sines der axial bewegli-
8  Pumps oder Motor nach Anspruch 6 oder 7, chen Tells im Inneren des
Ringzahnrades (6d)   40  dadurch gakennzelchnst, daB das axial feast-
beweglich ist und eine Stimplatte (7d) aufweist,   stehende drehbare Tell
(Of) in Gestalt elner welche auf elner axialen Selte des axial be-
-Scheibe ausgebildet ist. weglichen Zahnrades (5d) angeordnet ist, und sin
auBeres Ringzahnrad (8d) drehbar an die-    S. Pumps odor Motor nach einem
der AnsprUche ser Stimplatte gelagert Ist und mit dem axial  46   1 bis 8
mit einer automatischen Regelvorrich- feststehenden, innen verzahnten
Ringzahnrad        tung, weiches auf iastlnderungen von Pumps (6d) um
seinen gesamten Umfang kammt und           odsr Motor reagiert, urn die
axiale Bewegung deaR das andere axial bewegliche Tell aus einer    des
axial beweglichen Zahnrades oder des Ro- gleitbaren Stirnplatte (4d)
besteht. die auf der   tors zu regein. anderen axialen Seite des axial
beweglichen   so Zahnrades (5d) aulerhalb des axial feststehen-  10. Pumps
odor Motor nach Anspruch 9, dadurch den Ringzahnrades beweglich angeordnet
ist.         golkennzeiahnet, dal die automatische Regel- vorrichtung einen
axial sobh erstreckenden Zy- 5. Pumps oder Motor nach Anspruch 4, dadurch
Under (16), einen im Zylinder angeordneten gekennzebchnet, daR eine
ringzahnradforrmig   S5   Kolben (19), sine Steuerstange (18), deren ent-
gestaitete elastische Dichtung zwischen dem        gegengesetzte Enden mit
der axial gleltbaren axial feststehenden Ringzahnrad und dem au-
Stfmplatte (5) der axialen Dichtmittel einerselts Beren Rlngzahnrad
angeordnet ist.                  und einer Stimflache des Koibens (19)
verbun- 12    I 11111! 11111 111111111!  11!11  23           EP 0 261 682
B1                    24 den ist, und einer Druckfeder (17), die um die
Steuerstange und mit ihren entgegengesetzten 



Enden zwischen einer Stirnwand des Zylinders (16) und der einen Stirnflache
des Kolbens (19) angeordnet ist, wobei die andere Stirn-   s wand des
Zylinder und die andere Stirnflache des Kolbens elne mit einer
Hochdruckkammer der Pumpe odor des Motors kommunizierende Kammer zum
EinfUhren von HochdruckflUssig- kelt aus der Pumpe oder dem Motor in die
10 Zyllnderkammer (16) definieren, um so den Kolben (19) axial in
Abhinglgkeit vom durch die Hochdruckftlssigkelt auf die andere Stirn-
fl~che des Kolbens ausgeiibten Druck zusam- men mit der auf die eine
Stimflache des Kol-  16 bens durch die Druckfeder aufgebrachten Fe-
derkraft und elner auf die eine Stimflche des Kolbens (19) durch die
Steuerstange (18) aus- geflbten Kraft axial zu bewegen. 20 11. Pumpe oder
Motor nach Anspruch 10, da- durch gekennzeichnet, daBl die Druckfeder als
hyperbolisch wirkende Feder ausgeblidet ist, derart, daB das Produkt der
auf die Feder wirkenden Kraft und der UInge der Feder kon-  25 stant
bleibt. 12. Pumpe oder Motor nach Anspruch 10 oder 11, dadurch
gekennzelchnet, daB die Steuer- stange (18) in melnr solchen Position der
glelt-  3s baren Stimplatte angeschlossen ist, daB die Wirkungslinie der
Resultierenden der Druck- krifte, welche durch die FlUssigkelt in der Pumpe
oder dem Motor auf die gleitbare Stirn- platte ausgeUbt werden, mit der
Wirkungslinie  35 der Kraft zusammenfIllt, welche durch die Steuerstange
auf die gleitbare Stirnplatte aus- geUbt wird 13. Hydrostatisches
Obertragungssystem mit min-  .40 destens einer Pumpe und mindestens einem
von der Pumpe angetriebenen Motor, dadurch gekennzelchnet, daB mindestens
die Pumpe oder der Motor eine Pumpe oder ein Motor mit axial veranderbarer
F5rdermenge nach einem   46 der AnsprOche 1 bis 12 Ist. 14. Hydrostatisches
Obertragungssystem nach An- spruch 13, dadurch gekennzelchnet, daO eine
Pumpe zwei parallel geschaltete Motoren   5o antreibt, wobei die Pumps und
die Motoren zu einer einzigen Bauelnheit mit einem gemeinsa- men
Hochdruckbereich und einem gemeinsa- men  Niederdruckberelch
zusammengefalt sind.                                     8S    


