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Description

[0001] The present invention relates to a fluid cou-
pling according to the precharacterizing portion of claim
1.

[0002] Conventional fluid couplings include a fixed
charge type coupling in which the circuit is filled with a
fluid (hydraulic oil) at all times during operation, and a
variable charge type coupling in which the amount of
fluid (hydraulic oil) in the circuit is variable to allow a
change in transfer torque capacity. Variable charge type
fluid couplings include a variable speed type and an oil
charge-discharge type.

[0003] Fig. 10(a) is a schematic representation of the
above-described variable speed type fluid coupling. The
coupling comprises an impeller (pump impeller) 102
connected to a driving shaft 101, and a runner (turbine
impeller) 103 connected to a driven shaft 104 in oppos-
ing relation to the impeller 102 to form a fluid circuit. Hy-
draulic oil in the circuit circulates through an oil tank 105,
an oil pump 106 and an oil cooler 107, and it can be
partly replaced (increased or decreased) through a
scoop tube 109 that is controlled through an actuator
108.

[0004] This type of fluid coupling functions for the pur-
pose of controlling the number of revolutions (i.e., rota-
tional speed) of the driven side and of no-load starting
of an electric motor on the driving side and enables a
lowering in the running cost and also a lowering in the
driving machine cost.

[0005] Fig. 10 (b) shows schematically another con-
ventional oil charge-discharge type fluid coupling ac-
cording to the precharacterizing portion of claim 1. The
hydraulic oil in the circuit circulates through an oil
charge-discharge switching valve 111 connected to the
outlet of the oil cooler 107, and oil is charged through a
replenishment pipe 112 extending into the circuit and
discharged through a return pipe 113 extending into the
oil tank 105. The oil in the circuit is constantly returned
to the oil tank 105 at a predetermined flow rate through
a nozzle 114.

[0006] This type of fluid coupling functions to cut off
power (clutch action), absorb torsional vibration, effect
no load starting of a prime mover and reduce starting
resistance, and enables individual operation of an en-
gine, on-off operation of a driven machine, easy starting
and acceleration of a prime mover, etc.

[0007] Fig. 10(c) shows schematically the above-de-
scribed fixed speed (fixed charge type) fluid coupling,
which is designed to operate with the circuit filled with a
fluid at all times. This type of fluid coupling functions for
the purpose of reducing the starting resistance, lessen-
ing and absorbing vibration and impact and absorbing
torsional vibration and also functions as a torque limiter,
and it functions to protect an electric motor and machine
connected thereto.

[0008] The conventional variable speed type fluid
coupling (shown in Fig. 10(a)) enables a desired rota-
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tional speed to be set over a wide controllable range by
varying the position of the scoop tube 109 and is there-
fore suitable for a multi-point operation. However, since
the moving of the scoop tube 109 is relatively slow, the
acceleration response speed, that is, the time needed
to increase the rotational speed from its lowest to high-
est, of this type of fluid coupling is relatively slow, e.g.
about 10 seconds at its fastest.

[0009] The oil charge-discharge type fluid coupling
(shown in Fig. 10(b)) allows the rotational speed to be
changed over between two points, i.e., the highest ro-
tational speed and the lowest rotational speed, by open-
ing and closing the oil charge-discharge switching valve
111 and is therefore suitable for sole operation of a driv-
ing machine and an on-off operation of a driven ma-
chine. However, since the hydraulic oil is discharged
from the nozzle 114, provided at the outer periphery of
the hydraulic oil chamber, at all times during the opera-
tion of the driven machine, it leads to a lowering in the
efficiency in the case of a small-sized fluid coupling. In
addition, since the amount of hydraulic oil discharged
from the nozzle 114 is limited, the acceleration-deceler-
ation response speed is slow. Therefore, this type of flu-
id coupling cannot be applied to uses where a fast ac-
celeration-deceleration response speed is required.
[0010] The fixed speed fluid coupling (shown in Fig.
10(c)) is suitable mainly for absorbing and reducing im-
pact force but is unable to control the rotational speed.
[0011] Accordingly, if afluid coupling having any of the
conventional structures is applied to an intermittently
operating apparatus, for example, a descaling pump
used to remove scales from the surface of a steel ma-
terial being manufactured in an iron works, there is a
great practical difficulty involved because response to
the speed change is slow. For this reason, it has here-
tofore been conventional practice to rotate the driven
shaft continuously at its highest rotational speed during
a no-load operation and to throttle the flow of hydraulic
oil using a valve or the like.

[0012] An object of the presentinvention is, therefore,
to solve the above-described problems of the prior art
and markedly improve on the response time in rotational
speed in a change from its lowest to highest speed and
vice versa by using a quick acceleration mechanism of
a fluid coupling.

[0013] To attain the object, the fluid coupling includes
the characterizing portion of claim 1.

[0014] A dam is provided on an inner surface of the
impeller casing inwardly of an oil discharge nozzle pro-
vided in the impeller casing so that a lowest rotational
speed can be set as desired. It is also possible for a
plurality of small notches to be provided in the innermost
periphery of the lowest speed setting dam so that the
lowest rotational speed can be subject to minute varia-
tions. The height of said dam may set so that a driving
machine of said coupling will not exceed its load carrying
capacity limit due to acceleration torque generated
when the rotational speed is changed from its lowest to
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its highest speed. The control valve may be arranged to
make it possible to set a rate of supply of oil into said
working chamber so that a driving machine will not ex-
ceed its load carrying capacity limit due to acceleration
torque generated when the rotational speed is changed
rapidly from its lowest to its highest speed.

[0015] No hydraulic oil is supplied into the working
chamber when the fluid coupling is at rest before being
started.

[0016] Next, when the driving side, which comprises
the driving shaft, the impeller and the impeller casing, is
rotated and hydraulic oil is supplied into the working
chamber through the bypass passage having the oil
control orifice with the control valve being fully closed,
it transmits power to the driven machine side through
the oil control orifice in the bypass passage, so that the
rotational speed of the driven machine is at its lowest.
In case the lowest speed setting dam is provided, the
lowest rotational speed of the driven machine is set by
the height of the dam.

[0017] Next, when the control valve is fully and rapidly
opened, hydraulic oil is supplied rapidly to the working
chamber through both the control valve and the bypass
passage, so that the rotational speed of the driven ma-
chine reaches its highest speed within a very short time,
e.g. 4 to 5 seconds.

[0018] When the rotational speed is increased from
the lowest to the highest as described above, accelera-
tion torque is applied to the driving machine, so that the
load limit of the driving machine may be exceeded and
this may lead to overload of the driving machine.
[0019] However, since the height of the lowest speed
setting dam provided on the impeller casing may be in-
creased to lower the acceleration torque, the driving ma-
chine will not exceed its load carrying capacity limit as
a result of the acceleration torque. Alternatively, the
open-close speed of the control valve or the size of the
oil control orifice may be changed according to the cir-
cumstances to set a rate of supply of hydraulic oil into
the working chamber so that the driving machine will not
exceed its load carrying capacity limit due to the accel-
eration torque.

[0020] The above and other objects, features and ad-
vantages of the present invention will become more ap-
parent from the following description when taken in con-
junction with the accompanying drawings in which pre-
ferred embodiment of the present invention is shown by
way of illustrative examples.

Fig. 1 shows a hydraulic oil supply circuit of a fluic
coupling according to one embodiment of the
present invention;

Fig. 2 is a vertical sectional view showing the fluic
coupling which is at rest before it is started;

Fig. 3 shows the fluid coupling in a state where the
rotational speed of a driven machine is the lowest;
Fig. 4 shows the fluid coupling in a state where the
rotational speed of the driven machine is the high
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est;

Fig. 5(a) is a vertical sectional view of a fluid cou-
pling having a different lowest speed setting dam
according to another embodiment of the present in-
vention;

Fig. 5(b) is a side view of the dam;

Fig. 6 is a graph showing the relationship between
the heightwise dimension y of the lowest speed set-
ting dam and the rotational speed of the driven ma-
chine;

Fig. 7 is a graph showing response characteristics
of the coupling of the invention obtained when the
hydraulic oil supply time is 3 seconds;

Fig. 8 is a graph showing response characteristics
of the coupling of the invention obtained when the
hydrauiic oil supply time is 5 seconds;

Fig. 9 is a graph showing response characteristics
of the prior art; and

Figs. 10(a), 10(b) and 10(c) respectively show con-
ventional fluid coupling.

[0021] Embodiments of the present invention will be
described below with reference to the accompanying
drawings.

[0022] Fig. 1 shows a hydraulic oil supply circuit of a
fluid coupling according to one embodiment of the
present invention, and Fig. 2 is a vertical sectional view
showing the structure of the fluid coupling.

[0023] Referring to Fig. 2, an impeller 2 is attached to
a driving shaft 1, and a runner 3 is attached to a driven
shaft 4 in opposing relation to the impeller 2 to constitute
a fluid circuit. An impeller casing 5 that surrounds the
outer periphery of the runner 3 is attached to the impeller
2 and has a nozzle k provided in the outer peripheral
wall portion thereof to discharge hydraulic oil to the out-
side. A dam D for setting the lowest speed is formed on
the inner wall surface of the casing 5 at the inner side
of the position where the nozzle K is provided.

[0024] Inthe meantime, the impeller 2 has a hydraulic
oil supply hole 6 provided in the radially inward portion
thereof, the oil supply hole 6 being communicated with
a passage 8 thatis formed in a driving-side bearing cas-
ing 7 to connect with a hydraulic oil supply line. In the
figure, reference numeral 9 denotes a driven-side bear-
ing casing, and 7a and 9a bearing sliding members.
[0025] A working chamber C comprises the impeller
2, the runner 3 and the impeller casing 5. Hydraulic oil
is supplied to the working chamber C through the hy-
draulic oil supply passage 8 in the bearing casing 7. The
passage for supplying hydraulic oil into the working
chamber C comprises a passage €, having a control
valve f that is operable to fully open and close the pas-
sage rapidly and further having an oil control orifice j,
and a passage ¢, having an oil control orifice h, which
is provided in parallel to the passage €, so as to bypass
the control valve f, as shown in Fig. 1. Hydraulic oil is
supplied to the working chamber C from an oil tank a by
an oil pump c through a strainer b, either the passage
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€, or €5, the oil supply passage 8 in the driving-side bear-
ing casing 7, and the oil supply hole 6. The oil in the
working chamber C is discharge to the outside through
the nozzle k. It should be noted that an oil pressure con-
trol relief valve d and an oil cooler e are installed accord-
ing to need.

[0026] When the control valve fis fully open, the quan-
tity of oil supplied to the working chamber C is deter-
mined by the oil control orifices j, h, whereas, when the
control valve f is fully closed, it is determined by the oil
control orifice h. Thus, when the control valve f is fully
open, the driven-side rotational speed is the highest,
whereas, when the control valve f is fully closed, the ro-
tational speed is the lowest.

[0027] The operation will be explained below:

(i) When the device is at rest before being started,
no hydraulic oil is supplied into the working cham-
ber, as shown in Fig. 2.

(ii) Next, when the driving side, which comprises the
driving shaft 1, the impeller 2 and the impeller cas-
ing 5, is rotated and the control valve f (shown in
Fig. 1) is fully closed, hydraulic oil is supplied into
the working chamber C via the oil control orifice h
(shown in Fig. 1) and through the oil supply passage
8 in the bearing casing 7 and the oil supply hole 6.
At this time, the quantity Q4 of oil supplied is deter-
mined by the bore diameter of the oil control orifice
h. The hydraulic oil supplied into the working cham-
ber C transmits power to the driven machine side
through the hydraulic oil held at the upstream side
of the lower speed setting dam D. At this time, the
rotational speed of the driven machine is the lowest.
The lowest rotational speed of the driven machine
can be set as desired by properly selecting the
heightwise dimension y of the dam D shown in Fig.
3. The relationship between the rotational speed of
the driven machine and the dimension y is such as
that shown in Fig. 6, in which the former is plotted
along the ordinate axis, and the latter along the ab-
scissa axis. The quantity Q of oil supplied at this
time is calculated by

Qq =0y +0q, ()

where

Q,:  the quantity of hydraulic oil supplied

g4:  the quantity of oil leaking from the nozzle k
(see Fig. 3)

gy: the quantity of oil leaking from the gap be-
tween the impeller 2 and the bearing casing
7

(iii) Next, when the driving side is rotating and the
control valve f is fully open, the hydraulic oil is sup-
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plied into the working chamber C via both the oil
control orifice j and h (shown in Fig. 1) and through
the oil supply passage 8 in the bearing casing 7 and
the oil supply hole 6, as shown in Fig. 4. The quan-
tity Q, of oil supplied is determined by the bore di-
ameters of the oil control orifices j and h. In this
state, the working chamber is filled with hydraulic
oil, and the hydraulic oil is constantly flowing out
from the nozzle k, provided in the impeller casing 5,
and from the gap between the impeller 2 and the
bearing casing 7 (q4 and qs). In this state, the rota-
tional speed of the driven machine is the highest,
and the quantity Q, of oil supplied at this time is cal-
culated by

Q2=Q1+Q2+C|3=Q1+CI2+V/t (2)

where

the quantity of hydraulic oil supplied

V: the internal volume of the working chamber

qq: the quantity of oil leaking from the nozzle k

g,:  the quantity of oil leaking from the gap be-
tween the impeller 2 and the bearing casing
7

qs: the quantity of oil leaking from the gap be-
tween the impeller casing 5 and the bearing
casing 9

t: the working chamber filling time

[0028] As has been described above, it is possible to
effect on-off control of the rotational speed of the driven
machine between the lowest and the highest by fully
opening and closing the control valve f and setting the
oil control orifices h and j. In this case, since the internal
volume V is known, if a rate (V/t) of oil supplied to the
working chamber with respect to a desired time t is se-
lected, it is possible to obtain a desired response time
for rotational speed change from the lowest to the high-
est. However, when the rotational speed is increased
from the lowest to the highest, the acceleration torque
Tarepresented by the following expression (3) is applied
to the driving machine, so that the load carrying capacity
limit of the driving machine may be exceeded, which
may lead to a burning accident of the driving machine:

Ta=GD* X (N, - N,)/375 x t 3)
where
Ta: acceleration torque
GD2:  GD?2 of (the fluid coupling driven side + the driv-

en machine) (GD2: Flywheel moment of a rotor,
G: weight [Kg] of a rotor, D: diameter [m] of a
rotor)
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N,: the highest rotational speed

Ny: the lowest rotational speed

t: acceleration time (hydraulic oil supply time)
[0029] Preventing the above-described burning acci-

dent in the above expression (3), the lowest rotational
speed N, is increased by increasing the dimension y of
the dam D shown in Fig. 3 to thereby reduce (N,-N,),
and thus lowering the acceleration torque Ta. Alterna-
tively, the acceleration time t may be increased to there-
by lower the acceleration torque Ta. In the latter case,
the acceleration time t may be increased by changing
the bore diameters of the oil control orifices j and h
shown in Fig. 1, or by changing the open-close speed
of the control valve f.

[0030] Fig. 5(a) is a vertical sectional view of a fluid
coupling having a lowest speed setting dam Da which
is arranged to enable the lowest speed to be changed
minutely, and Fig. 5(b) is a side view of the dam Da (the
whole circumference). The dam Da has an even number
of small semicircular notches 10 provided in the inner-
most periphery thereof at respective positions of central
symmetry.

[0031] It is very difficult to minutely alter the lowest
rotational speed N, simply by changing the dimension
y of the dam D shown in Fig. 3. The reason for this is as
follows. When the hydraulic oil overflowing the dam D
is discharged to the outside of the working chamber
through the nozzle k, the lowest rotational speed is
greatly affected by the oil film thickness of the overflow-
ing oil. However, the oil film thickness of the overflowing
oil is greatly affected by the height y of the dam D. In the
embodiment shown in Fig. 5, however, the dam Da has
an even number of small semicircular notches 10 pro-
vided in the innermost periphery thereof at centrally
symmetrical positions as described above. Therefore,
by changing the size of the notches 10, the flow rate of
oil passing through the notches 10 is varied, and it is
possible to minutely control the oil film thickness of the
overflowing oil and hence possible to change the lowest
speed minutely. Thus, the lowest speed can be set as
designed.

[0032] Figs. 7 and 8 are graphs showing the results
of calculation wherein response characteristics of the
driven machine rotational speed, the driven machine
output torque and the sum of the driven machine output
torque and the acceleration torque (ordinate axis) were
obtained for different periods of time to supply hydraulic
oilinto the impeller working chamber, i.e., 3 seconds and
5 seconds (abscissa axis). In this case, although the
conditions of GDZ, the lowest rotational speed N4 and
the highest rotational speed N, in the two examples are
the same, the acceleration torque (the difference be-
tween lines Aand B in Figs. 7 and 8) increases ininverse
proportion to the acceleration time. The sum of the ac-
celeration torque and the driven machine output torque
shown in each graph is the load applied to the driving
machine, and the acceleration time (hydraulic oil supply
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time) t and the lowest rotational speed Ny must be set
so that the load will not exceed the load carrying capac-
ity limit of the driving machine.

[0033] In both the examples shown in Figs. 7 and 8.
the dimension y of the dam D is determined so that the
lowest rotational speed is 1,775 r.p.m., and the highest
rotational speed is set at 6,597 r.p.m. For the hydraulic
oil supply time of 3 seconds and 5 seconds, the accel-
eration torque is almost halved, and the acceleration re-
sponse time is about 3.1 seconds and 5.1 seconds.
Thus, the response speed is improved by a large margin
in comparison with the conventional scoop tube system
(shown in Fig. 10(a)).

[0034] Fig. 9 shows the response characteristics of
the prior art, i.e., scoop tube system. In this example,
although the lowest and highest rotational speeds are
setat 1,775 r.p.m. and 6,597 r.p.m., respectively, in the
same way as in the examples shown in Figs. 7 and 8,
since the scoop tube moving time is 10 seconds, the
acceleration response time also needs about 10 sec-
onds. If the dead time and the response lag of first order
are taken into consideration in the above examples, the
actual acceleration response time may be about 1 sec-
ond longer than the above-described acceleration re-
sponse time in each example.

[0035] Thus, according to the invention of this appli-
cation, since a passage for supplying hydraulic oil into
a fluid coupling working chamber defined by an impeller,
a runner and an impeller casing is provided with a con-
trol valve that is operable to be fully opened and closed
rapidly and further provided with a bypass passage hav-
ing an oil control orifice, which bypasses the control
valve, the response time in rotational speed change
from the lowest to the highest and vice versa can be
greatly shortened.

[0036] Since a dam is provided inwardly of an oil dis-
charge nozzle provided in the impeller casing, the low-
est rotational speed can be set in accordance with the
usage by changing the configuration of the dam. Ac-
cordingly, even a driven machine that frequently repeats
a loaded operation and a no-load operation, for exam-
ple, a pump for a descaling apparatus, can be run at the
lowest rotational speed during the no-load operation.
Thus, great energy saving effectiveness is obtained with
simple control.

[0037] In addition, the lowest rotational speed can be
changed minutely by providing small notches in the in-
nermost periphery of the lowest speed setting dam.
[0038] Further, overload of a driving machine can be
prevented by setting the height of the lowest speed set-
ting dam or the open-close speed of the control valve or
the size of the oil control orifice so that the driving ma-
chine will not exceed its load carrying capacity limit due
to the acceleration torque generated when the rotational
speed is increased rapidly from its lowest to highest
speed.
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Claims speed.

1. Afluid coupling comprising a fluid coupling working 5. A fluid coupling according to claim 1, wherein a

chamber (C) including

maximum oil supply rate into said working chamber

5 (C) of said switching valve means (f) is so set that
- animpeller (2) attached to a driving shaft (1), a driving machine does not exceed its load carrying
- arunner (3) attached to a driven shaft (4), capacity limit owing to acceleration torque generat-
- animpeller casing (5) attached to said impeller ed when the rotational speed of said driven shaft (4)
(2) and surrounding said runner (3), wherein is changed rapidly from its lowest to its highest
said impeller casing (5) includes a discharge 10 speed according to the operation of said switching
nozzle (k) for discharging hydraulic oil from said valve means (f).
fluid coupling working chamber (C) freely to the
outside thereof, and
- apassage (l4) for supplying the hydraulic oil into Patentanspriiche
said fluid coupling working chamber (C), and 175
control means disposed in said passage (l4) Hydraulische Kupplung, die eine Hydraulikkupp-
and including a valve (f) selectably operable so lung-Arbeitskammer (C) umfasst, mit
as to be fully opened and closed for changing
the rotational speed of said driven shaft be- - einem Laufrad (2), das an einer Antriebswelle
tween a highest and lowest rotational speed, 20 (1) befestigt ist,
- einem Laufer (3), der an einer angetriebenen
characterized in that Welle (4) befestigt ist,
said control means includes further - einem Laufradgehause (5), das an dem Lauf-
rad (2) befestigt ist und den Laufer (3) umgibt,
- abypass passage (l,) having an oil control or- 25 wobei das Laufradgehause (5) eine Austragdi-
ifice (h), which bypasses said control valve (f), se (k) zum freien Austragen von Hydraulikdl
the control being arranged to selectively and aus der Hydraulikkupplung-Arbeitskammer (C)
rapidly change the rotational speed of said driv- nach auRen umfasst, und
en shaft (4) from a lowest rotational speed of - einem Durchlass (l4) zum Zufihren des Hy-
the running driven shaft, wherein the control 30 draulikéls in die Hydraulikkupplung-Arbeits-
valve (f) is fully closed and the quantity of oil kammer (C) und einer Steuereinrichtung, die in
supplied to the working chamber (C) is deter- dem Durchlass (l4) vorgesehen ist und ein der-
mined by said oil control orifice (h), to a highest art wahlweise betéatigbares Ventil (f) umfasst,
rotational speed, wherein the quantity of the oil dass es zum Andern der Drehgeschwindigkeit
supplied to the working chamber (C) is deter- 35 der angetriebenen Welle zwischen einer héch-
mined by the fully opened control valve (f) and sten und einer niedrigsten Drehgeschwindig-
said oil control orifice (h), or vice versa accord- keit voll gedffnet und geschlossen werden
ing to the operation of said control valve (f) and kann,
a dam (D) is provided on an inner surface of
said impeller casing (5) inwardly of said oil dis- 40 dadurch gekennzeichnet, dass
charge nozzle (k) for setting the lowest rotation- die Steuereinrichtung zusatzlich
al speed of said driven shaft (4).
- eine Umgehungsleitung (l,) mit einer das Steu-
A fluid coupling according to claim 1, wherein a plu- erventil (f) umgehenden Olsteuerdffnung (h)
rality of small notches (10) are provided in the in- 45 umfasst, wobei die Steuerung dazu ausgelegt
nermost periphery of said dam (Da). ist, die Drehgeschwindigkeit der angetriebenen
Welle (4) von einer niedrigsten Drehgeschwin-
A fluid coupling according to claim 2, wherein said digkeit der laufenden angetriebenen Welle, bei
notches (10) are each semicircularin shape and are der das Steuerventil (f) voll geschlossen ist und
positioned symmetrically with respect to the center 50 die Menge des der Arbeitskammer (C) zuge-
of said dam (D). fuhrten Ols von der Olsteuerdffnung (h) be-
stimmt wird, auf eine héchste Drehgeschwin-
A fluid coupling according to claim 1, wherein the digkeit, bei der die Menge des der Arbeitskam-
height (y) of said dam (D) is set so that a driving mer (C) zugefiihrten Ols von dem voll gedffne-
machine of said coupling does not exceed its load 55 ten Ventil (f) und der Olsteuerdffnung (h) be-

carrying capacity limit owing to acceleration torque
generated when the rotational speed of said driven
shaft (4) is changed from its lowest to its highest

stimmt wird, oder je nach der Betriebsart des
Steuerventils (f) auch umgekehrt, selektiv und
rasch zu dndern, und an einer Innenflache des
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Laufradgehéuses (5) einwarts der Olaustrag-
dise (k) ein Damm (D) zum Einstellen der nied-
rigsten Drehgeschwindigkeit der angetriebe-
nen Welle (4) vorgesehen ist.

Hydraulische Kupplung nach Anspruch 1, bei der
mehrere kleine Kerben (10) am innersten Umfang
des Damms (Da) vorgesehen sind.

Hydraulische Kupplung nach Anspruch 2, bei der
die Kerben jeweils halbkreisféormig und beziiglich
der Mitte des Damms (D) symmetrisch positioniert
sind.

Hydraulische Kupplung nach Anspruch 1, bei der
die Hohe (y) des Damms (D) derart eingestellt ist,
dass eine Antriebsmaschine der Kupplung nicht
aufgrund eines Beschleunigungsdrehmoments,
das bei einer Anderung der Drehgeschwindigkeit
der angetriebenen Welle (4) von ihrer niedrigsten
auf ihre héchsten Geschwindigkeit erzeugt wird, ih-
re Belastbarkeitsgrenze Uberschreitet.

Hydraulische Kupplung nach Anspruch 1, bei der
eine maximale Olliefergeschwindigkeit der Schalt-
ventileinrichtung (f) in die Arbeitskammer (C) derart
eingestellt ist, dass eine Antriebsmaschine nicht
aufgrund eines Beschleunigungsdrehmoments,
das bei einer raschen Anderung der Drehgeschwin-
digkeit der angetriebenen Welle (4) entsprechend
der Betriebsart der Schaltventileinrichtung (f) von
ihrer niedrigsten auf ihre héchsten Geschwindigkeit
erzeugt wird, ihre Belastbarkeitsgrenze iberschrei-
tet.

Revendications

Accouplement fluidigue comprenant une chambre
de travail (C) de I'accouplement fluidique compor-
tant

- un rotor (2) fixé a un arbre d'entrainement (1),

- une coque tournante (3) fixée a un arbre mené
(4),

- un carter (5) de rotor, fixé audit rotor (2) et en-
tourant ladite coque tournante (3), ledit carter
(5) du rotor comprenant une buse de refoule-
ment (k) servant a refouler librement de I'huile
hydraulique a partir de ladite chambre de travail
(C) de I'accouplement fluidique, a I'extérieur de
cette chambre, et

- unpassage (1) pour envoyer de 'huile hydrau-
lique dans ladite chambre de travail (C) de I'ac-
couplement fluidique, et des moyens de com-
mande disposés dans ledit passage (l4) et com-
prenant une soupape (f) pouvant agir d'une ma-
niere pouvant étre sélectionnée pour étre
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ouverte et fermée complétement pour modifier
la vitesse de rotation dudit arbre mené entre
des vitesses de rotation maximale et minimale,

caractérisé en ce que
lesdits moyens de commande comprennent en
outre :

- un passage de dérivation (l,) qui comporte un
orifice (h) de commande de I'huile qui contour-
ne ladite soupape de commande (f),

la commande étant agencée de maniére a modifier
sélectivement et rapidement la vitesse de rotation
dudit arbre mené (4) depuis une vitesse de rotation
minimale de I'arbre mené rotatif, a laquelle la sou-
pape de commande (f) est totalement fermée et la
quantité d'huile envoyée a la chambre de travail (C)
est déterminée par ledit orifice (h) de commande de
I'huile, a une vitesse de rotation maximale, a laquel-
le la quantité de I'huile envoyée a la chambre de
travail (C) est déterminée par la soupape de com-
mande (f) totalement ouverte et par ledit orifice (h)
de commande de I'huile ou vice-versa suivant le
fonctionnement de ladite soupape de commande
(f), et en ce qu'un organe de retenue (D) est prévu
sur une surface intérieure dudit carter (5) du rotor,
sur le coté intérieur par rapport a ladite buse (k) de
refoulement de I'huile, pour le réglage de la vitesse
de rotation minimale dudit arbre mené (4).

Accouplement fluidique selon la revendication 1,
dans lequel une pluralité de petites encoches (10)
sont prévues dans la périphérie la plus intérieure
dudit organe de retenue (D).

Accouplement fluidique selon la revendication 2,
dans lequel lesdites encoches (10) ont chacune
une forme semi-circulaire et sont disposées symé-
triquement par rapport au centre dudit organe de
retenue (D).

Accouplement fluidique selon la revendication 1,
dans lequel la hauteur (y) dudit organe de retenue
(D) est réglée de telle sorte qu'une machine d'en-
trailnement dudit accouplement ne dépasse pas sa
capacité limite de support de charge compte tenu
du couple d'accélération produit lorsque la vitesse
de rotation dudit arbre mené (4) est commutée de
sa valeur minimale a sa valeur maximale.

Accouplement fluidique selon la revendication 1,
dans lequel un débit d'alimentation maximum en
huile pénétrant dans ladite chambre de travail (C)
desdits moyens (f) formant soupape de commuta-
tion est réglé de telle sorte qu'une machine d'entrai-
nement ne dépasse pas sa capacité limite de sup-
port de charge compte tenu du couple d'accéléra-
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tion produit lorsque la vitesse de rotation dudit arbre
mené (4) est commutée rapidement de sa valeur
minimale a sa valeur maximale conformément a
I'actionnement desdits moyens (f) formant soupape
de commutation.
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Fig. 3
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Fig. 4
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Fig. 5(a)
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Fig. 10(a)
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