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‘ : 2:689,458"
ROTARY HYDRAULIC COUPLING:
_ Charles Terrés Weymann, Paris, France
Application: May: 22; 1951; Sérial:No: 227,563
Claims priority, application France May 25, 1950.
(CL 60—54)"

3:Claims;

The-present irivention: relates t6:the Pottiniger’
type of hydrauli¢ powert¥ansmitteror fiid:cois:
plifig: in‘ which driving and’ driverr mienibers are:
edch provided with an.annular seriés:of vanes;
bladeés"or passages; and’the two. members ‘are 5o
deslzned: and 50 juxtaposed - that: the’ impeélling:
liquid while: trdvellinig: in™ the> operdting.. cireuit:
defined by said bladés or passiges effécts the ro-
tationi of the diiven member: ir.response: to: the:
rotation of the driving member:

Couplings-of: this type-offet many: advantages:
such-asia very high degree.of: starting: smooth--
ness; this>operation:being: effected;. without: any:
spetial:pedal, under:-the mere controliofithe:nor::
mal acceleratiomn of.the engine,.a: higher degree:
of:safety against cutting:outiof: the engine;.silent
operation;. absence: of wear and:soron.  ‘These
couplings; however,. have: the :drawkack ‘ih that'
it:is-diffieult:tooltain’ at the same time the dei
sired disengagement of the:coupling; as:the-eri-
gine is:throttléd down;and the total poweritrang<:
mission: with: & minimum: slippage between the:
driving and-driven shaftsias:the engine: isspeeded:
WP : :

- ¥:is: an-object: of- the:invention to provide: a-
hydraulic coupling of.the.type described. which isi
capable-of ensuring both.a- complete declutching;.
as the engine js throttled down,-and .a substan-
tially instantaneous reclutching, as the engine is
speeded up ‘again. s ‘

Actording to' the™ present’ iniventiori there is

provided s hydrailic coupling comprisitig a plirp’

tion; when the speed-of ‘the driving shaft reaches
a predeterniined’value, the-outlét port:or ports
are” closed’ and™ the" ahove mentiohed feedifig

. means ensure a proper filling of the deviee
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wheel 'rotating’ with" a- driving-shaft, o turbine -

wheel secured! to:a -driven:sHaft, a- casifig’ fiked’
to'sdid’pump' wheel ‘51 rotation therewith; and
enclosiing’ said’ turbine’ wHheel:- means: dfiven by’
said . driving shaff!for: contittiicusly” sipplying
liquidunider pressuredinto:said casing st lenstione
liquid-outlet port in:the periphierical walllof said’
casing;: overflow: means:for conducting said figj
uld:ffom: the:interior of:said casihg tsisaid: ot
let! port;. said.: overfiow: means determining the’
highest :level 16f: o liquid : volume: constantly rewv
tained in said: casing when s‘a’.id-’i‘()‘_u’tlétﬁ-r)‘bi\ g
open; andicentrifugallpoperated valve: Ieans iass:
soclated with:said-outlet port: for-preventing:lig-
uid - overflowing: said level: fromi- -discharging’
through said” outlet':port: whensald casing: ro-
tates above a:predeteérminedspeed; :

. The:liquid' may! bei supplied: from:d:sumpoeoi+:
stituted by the:bottom of:thehousing of tHecdes:
vicej: the:liquid: supplying: medns: being’ atspted
tbkrecycl‘e=‘continu0uslyithei’hqﬁid evachated:frosi:
the casing into said.stimp; : ‘

- With'the:arrangement aecording:to therinven-
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Whien' the engirie’slows down under ‘a‘given value;
the strength of the spring tending to ‘open-each’
valve becomes' Higher than' thecombined’ action
of the centrifugal force -and 'liquid pressure: act-
Ing in" the opposite" direction, and causes' the:
opening: of the- outlet - port' controlled : by said
valve; so" that  the' above- mentioned predeter-
mined amount of the liguid is expelled under the:
action of centrifugal force throtigh' said: outlet’
port thus' redtcing” the maximum torque which
can-be transmitted by the'coupling:

Inia preféried embodiment of the mvention;
the overflow means for conducting: liguid to-the
outlet port, is- comistitiitéd by a passage extend-
ing* ridially* frotn the interioe of: the casing’ to
an outlet port in the periphery of‘the casing; said
port beihg controlléd by said valve:

This arrangement:provides three advantages;:
viz. the valve is located at a point’ where’its op=
erating:conditions'are optimum, the‘evaecuation of
thie“liquid; since-it takes place  through’ s radial
bassage, is rapidly effected. by centrifugal bice;:
and: the casing: carinot:be" emptied” below 4 cor.
taitylevel determiined ‘by’ the ‘position: of the’ in:
ner end of said passagerso that the: re-filling :of
the casing; when tlie:engineis ‘Speeded up-again,
takes place rapidly, which ensures ‘disubstantially:
instantaneous:reclutching::  *

For each outletport-there may: b provided: g
secondary: outwardly opening: valve: mounted: in

- series” with: thew above: niéntioned valve. megns’

(hereafter also’ called'thes primary valve) either
upstreant or’ downstream: with respect-to: the’
saitie; said 'secondary valve being: adapted-to’ be'
brought by slight ‘centrifugal force into its ‘opens
ing? pesition,. while it " is* ttged’ irito: its: closing’
position” by -an opposing’ spring: suitably - éali=-
brated; . so- that® said” secondary’ valve: remiairs:
clesed:’ under: ‘a ‘relatively  slow: predetermiried’
speett lower than' the- closing and ‘opening’ speeds
of ‘the-main valve;

With this arrangement; the ‘secondary valve'is:
always:opened before the primary valve is closed’
When' die’ to deceleration; the’ primary valve’
opens; the secondary valve:remains’ also’ opened"
unibil‘siid speed falls ‘undér the above ‘mentioned
relativelylow speed at'which said secondary valve"
closesi At"and below said‘last “mentioned speed”
afid‘even when ‘the-engine is ‘completely stopped.
said sécondary valve always‘remains: closed.

Additional feedihg” means actuated' from® the
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3
driven shaft may be provided for feeding the
casing when the driven shaft is rotating and the
driving shaft is at rest.

Bleed means constituted by outlets may be pro-
vided in the pump wheel in the vicinity of the
casing axis and controlled by spring loaded non-
return valves opening outwardly under a pre-
determined pressure, while preventing the liquid
from escaping at pressures below said pressure.

Since the casing can never be emptied, any
torque generated by the driven shaft will be trans-
mitted to the driving shaft thereby starting or
assisting in starting the engine. Said engine
then transmits to the driving shaft a speed suffi-
cient to cause the opening of the secondary valve,

[#1]
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thus re-establishing the normal running condi- -

tions.

The invention is illustrated by way of example
in the accompanying drawings in which:

Fig. 1 is an axial section of a hydraulic coupling
according to one embodiment of the invention.

Fig. 2 is a section along line 2—2 of Fig. 1.

Pig. 3 is a view similar to Fig. 1 of another
embodiment comprising two valves for each out-
let, the secondary valve being Jocated downstream
of the primary valve.

Fig. 4 is a detail view of the primary and sec-
ondary valves in the position corresponding to a
speed comprised within the secondary valve open-
ing speed and the primary valve closing speed.

Fig. 5 is a part view of said valves in the normal
running condition, i. e. at a speed higher than
the closing speed of the primary valve.

Pig. 6 shows an alternative arrangement in
which the valves are circumferentially spaced in
order to provide a reduction of the radial thick-
ness of the casing.

Fig. 7 shows an alternative embodiment in
which the bleed means are constituted by spring
loaded ball valves.

Fig. 8 is a modification of Fig. 3 in which the
secondary valve is located upstream of the pri-
mary valve. . )

Tig. 9 shows an alternative construction of the
embodiment of Fig. 6 in which the valves are cir-
cumferentially spaced. :

Referring to the drawings, there is shown af [
the housing of a hydraulic coupling, at 2 the driv-
ing shaft and at 3 the driven shaft. -
_ On driving shaff 2 is fixed for. rotation with
said shaft a casing 4 carrying a driving centrifu-
gal pump 5 which projects, when shaft 2 rotates,
a strong oil stream onto the blades of a receiving
turbine-§ fixed on the driven shaft 3 for rotation
therewith. -In the example-shown, there are pro-
vided, in the outer periphery of casing 4, 2 num-
ber of liquid outlet ports T controlled by valves
8 adapted to be brought by centrifugal force into
their closing position, a spring 9 urging said
valves towards the opening position. The out-
let ports 7 communicate with the working cham-
ber of the coupling through overflow means
which, in the example shown, are constituted
by a radial duct 7b opening into said working
champer at a point thereof lying nearer to the
axis of the coupling than the point of said cham-
ber remotest from said axis, so as to determine
a highest level, indicated by line Ta, of constantly-
retained liguid, as hereinafter more fully ex-
plained. There is shown at {0 a rotary pump, the
 rotor of which is rotated from shaft 2, said pump
sucking through a pipe 11 oil contained in the
sump {2. The oil discharged from said pump
flows, as indicated by arrows in Fig. 1, through
ducts 15 provided in the surface of shaft 3 and
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4
passages 14 provided in the hub of the turbine
wheel 6, and is directed towards the working
space of the coupling comprised between the
vanes of members 5 and 6. A portion of sald
oil is by-passed through bearings 13, which im-
proves their lubrication.

It will be understood that when the driving

shaft 2 rotates faster, the valves 8 are seated
under the action of cenftrifugal force, so that
casing 4 is closed. When the speed of shaft 2
slows down to less than a predetermined value,
springs 9 open valves 8 by overcoming at the
same time, the centrifugal force and oil pressure
exerted upon the valve surface. Below said speed,

the oil amount comprised within the circumfer-

ential level indicated by line T¢ and correspond-
ing to the inner openings of the radially extend-
ing overflow ducts 7b leading to the outlet ports
1 is expelled through these outlet ports and 2
sufficient declutching takes place instantane-
ously. Once this declutching is effected, the vol-
ume of oil retained within casing 4 remains sub-
stantially constant, the evacuation rate of the
valve being materially higher than the discharge
rate of pump 190, so that although the latter is
still driven by shaft 2, the oil level is in no way
affected. Thus, as soon as the engine is speeded
up again, while valves 8 are closed under the
action of centrifugal force, the clutching is ef-
fected almost instantaneously. It is to be un-
derstood that when the casing 4 rotates at a
predetermined speed, the spring force should be

sufficient to open the valves not only against cen-

trifugal force but also against the oil pressure
exerted upon the outer surface of valves 8.

Tn the embodiment shown in Fig. 3 a secondary
valve 11 is provided downstream of the primary
valve 8, these two valves being interconnected
through passages 16 and 20; said secondary valve
{1 is urged towards its seat by a spring {8." The
two valves thus open in opposite directions. As
shown in Fig. 8, the secondary valve IT may be
arranged upstream of the primary valve 8.

An additional rotary pump 21 operated from
the driven shaft 3 discharges the liquid sucked
through a pipe 22 from sump 12 into the axial
duct 23 and radial ducts 24 to feed the working
space of the coupling in the same manner as
the above described pump 10. Bleed holes 25 lo-
cated in the pump wheel 5 in the vicinity of the

casing axis and intended to evacuate the liquid.

excess, are provided with non-return valves 26
maintained in closed position by springs 2T. As
shown in Fig. 7, these non~return valves may con-
sist.of balls 26 loaded by calibrated springs 21.
This device operates as follows: o
As described with reférence to Figs. 1-and 2,
when the engine is normally running, the pri-
mary valve 8 urged by a centrifugal force capable
of overcoming the strength of spring 9 is closed.
The secondary valve or valves IT are opened for
the same reason. The casing fills up and the
coupling transmits a normal torque. The. ex-
cess of liquid is evacuated through bleed holes
25, since the non-return valves 26 are opened
under the -action of the discharge pressure of
pump 10. In the case when said non-return
valves are constituted by balls, the objectionable
action of centrifugal force liable to prevent said
balls from tightly seating is eliminated by guid-
ing said balls in bores provided with longitudinal
grooves capable of ensuring the evacuation of
the liquid as shown in Fig. T. ’ :
When the engineis throttled down, the pri-
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mary valve 8 opens when the speed. falls below
a predetermined value due to the resulting de-
crease if the centrifugal force; the liquid is ex-
pelled out through passages 46 and 20 and
through the secondary valve 1T which is still
open, until the inner level of the liquid, due to
the decrease in the centrifugal force, reaches the
level indicated by line 7a. Then, the driven
shaft is no longer materially driven.  If the
speed further slows down, the secondary valves
{7 close, due to the further decrease of the cen-
trifugal forces, whereupon they remain closed
until the device completely stops. .During this
time, the device is partly filled again, but since,
in the meantime; the rotation speed varies be-
tween a very low value and zero, this causes no
material rotation of the driven shaft. Since the
bressure of liquid within casing 4 decreases with
decreasing rate of supply, the non-return valves
26 are closed by their springs 2T to prevent the
liquid from escaping through the passages 25.

Thus, in the case when the driving shaft is
to be started from an external force applied upon
the vehicle, i. e. from driven shaft 8, the amount
of liquid stored in the casing may be sufficient to
allow the transmission of a torque from the
driven shaft to the driving shaft even with a
high degree of slip between said two shafts.
However, in case of comparatively high resist-
ing torques, the additional pump 21 operated by
the driven shaft will supply a sufficient quantity
of liquid, the valves {7 remaining closed, to de-
crease the slip between the driving and driven
shafts and cause the engine to he started: As
soon as the engine runs, the operation phases de-
scribed with reference to Figs. 1 and 2, take place
normally.

In the embodiments shown in Figs. 6 and 9,
the secondary valve 1T is located side by side with
respect to the primary valve 8, so as to reduce
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the radial thickness of the casing wall. The op-

eration of the device is unchanged, the passage
16 interconnecting the two valves extending cir-
cumferentially.

It will be understood that the invention is in
no way limited to the type of valves deseribed and
that the same, instead of being of the axial type
shown may be made ‘in any other shape such as
lever-controlled : tilting valves. Moreover, said
valves may be located in other zones of the cas-
ing. - The above-mentioned non-return valves
may be also. located in any desired point; pro-
vided that they open outwardly of the casing.

What Iclaim is: ‘

1. A hydraulic coupling comprising a pump
wheel ‘rotating with a driving shaft, s turbine
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wheel secured fo a driven shaft, a casing fixed to
said pump wheel for rotation therewith and en-
closing said turbine wheel to thereby define a
work chamber, means driven by said driving shaft
for continuously supplying liquid under pressure

“into said casing, a liquid outlet port in the peri-

bherical wall of said casing, overflow means with-
in said casing establishing a communication be-
tween said outlet port ang a point of said work
chamber nearer to the axis of the coupling than
the point of said chamber remotest from sdid
axis, an inwardly opening check valve arranged
to cooperate with said outlet port to close the same
by eentrifugal force when said casing rotfates
ahove 4 predetermined speed, and resilient means
adapted to maintain said valve in opening posi-
tion as long as said casing has not attained said
predetermined rotational speed.

2. A ‘hydraulic coupling comprising a pump
wheel ‘rotating with a driving shaft, a turbine
wheel secured to a driven shaft, a casing fixed to
said pump wheel for rotation therewith and en-
closing said turbine wheel to thereby define a
work chamber, a rotary pump driven by said driv-
ing shaft for continuously supplying liquid under
pressure into said casing, af least one radia) liquid
outlet duct within said casing and extending from
the peripherical wall thereof 1o a point of said
work chamber nearer to the axis of the coupling
than the point of said chamber remotest from
said axis, and a centrifugally operated.spring-
loaded valve mounted in said duct to close the
same when said casing rotates above a predeter-
mined rotational speed.

3. A hydraulic coupling according to claim 2,
in which . secondary outwardly opening valve
means are disposed in series with said centrif-
ugally operated or primary valve means,; said sec-
ondary valve means being urged by spring means
towards the closing position and by centrifugal
force towards the opening position, said spring -
means being so calibrated as to bring said sec-
ondary valve means into the closing position at a
rotational speed lower than the opening or c¢los-
ing speeds of said primary valve means.
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