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The present invention relates o hydraulic cou-
plings, or gears, of the kinétic type, and provided
with means for varying the quantity of liquid in
the working circuit thereof while the coupling is

5 operating whereby the slip characteristic is corre-
*  spondingly varied.

When a hydraulic coupling is employed to con-
nect & driving engine to a driven machine, by suit-
ably varying the slip in the coupling, the speed
of the driven machine may be caused-to increase
with rise in speed of the driving engine but at a
lower rate of increase, or alternatively the speed
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of the driven machine may be maintained con-.

stant during a wide variation in the speed of the
driving engine, or, if desired, the speed of the
driven machine may be caused to decrease ‘as the
speed of the driving engine rises, and, within cer-
tain limits, to increase as the speed of the driving
engine falls. i o

Further, when the driving engine runs at a
constant speed, by suitably varying the slip’char-
acteristic of the coupling, the speed of the driven
machine may be regulated independently of the
load imposed by it on the drive; for example, the
speed of the driven machine may be maintained
substantially constant with a varying load.

It is common to vary the slip characteristic of
such hydraulic couplings by varying the quantity
of working liquid in the working c¢ircuit of the
coupling, liquid being admitted to or discharged
from the working circuit while the coupling is
operating. In one known arrangement the de-
gree of filling of the circuit, and hence the slip
in the coupling, depends on the quantity of liquid
admitted to the circuit. In another known ar-
rangement liquid is discharged continuously from
the working circuit, the degree of filling being
varied by increasing or reducing the rate of ad-
mission of liquid to the circuit.

It has been previously proposed to employ com-
pressed air for applying pressure to liquid in a
reservoir communicating with the working cir-
cuit of a hydraulic coupling, with the object of
controlling the slip in the coupling by controlling
the pressure in the coupling, the air pressure in
the reservoir being regulated automatically by a
centrifugal governor in accordance with the speed
of the driving member of the coupling. This pro-
posal however, does 1ot contemplate varying the
liquid content of the working circuit, except for
the slight variation due to change of volume of
the air entrained with the working liquid.

An object of the present invention is the pro-
vision, in hvdraulic couplings, or gears, of the
type set forth, of improved means for varying
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‘ample, with reference to the accompanying dia-

the liquid content of the working circuit within
considerable limits, whereby correspondingly wide
variations in the slip are obtainable.

A further object is to provide, in hydraulic cou-
plings, or gears, of the type set forth and which go
are capable of being substantially emptied of
working liquid during operation improved means
for regulating the rate of filling of the circuit.

According to the present invention a hydraulic
coupling, or gear, of the type set forth is provided ¢5 -
with means for admitting working liquid to the
working circuit while the coupling is operating,
which means include a counterpressure pump,
drivably connected with the driving or the driven
coupling member, the pump being so arranged 70
that it opposes the inflow of liquid to the working -
circuit. Thus an increase in the speed of the

‘pump automatically effects & reduction -in the

rate of admission of liquid to the working circuit.
The pump is preferably of the kinetic type.
Thus it may be of the usual centrifugal or pro-
peller type, it may be formed by ports in a ro-
tatable part of the coupling through which liquid
passes in a radially inward direction on its way
into the working chamber, or it may comprise a
tube or the like the outlet orifice of which is adapt-
ed to be submerged in a ring of liquid contained
in a rotatable annular chamber. )
The invention will be described, by way of ex-
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grammatic drawing, in which:

Figs. 1 to 4 are sectional side elevations of five
forms of coupling respectively, of the type where-~
in liquid is discharged continuously during oper-
ation.

Fig. 5 is a sectional side elevation of a coupling
of the type provided with valve-controlled outlet
ports.

Corresponding parts are referred to by like nu-
merals in the several constructional examples
shown in the drawing. :

Referring to Fig. 1, a hydraulic coupling of the
Vilcan (or so-called Féttinger) type comprises a
driving shaft 1 to which is keyed an impeller mem-
ber 3 to the periphery of which is fixed a dished
casing 5 enclosing the back of the runner mem-
ber 4 which is keyed to a driven shaft 2, the im-
peller and the casing together enclosing a working
chamber. Working ligquid is supplied from a
source of constant pressure, for example a grav-
ity tank, not shown, through a port 8 to a sta-
tionary annular chamber 10 made in halves and
enclosing a part 11 of the driven shaft 2 which is
of larger diameter than the main portion of this
shaft. Radial ports 12 lead from the periphery 110
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of the enlarged part 11 to an axial channel 13
in the driven shaft; which communicates with the
working circuit formed in coupling members 3

- and 4 through the clearance space 14 provided

between the bosses of these members, this space
being made wide enough to prevent it from assist-
ing the flow of liquid from the axial channel to
the working circuit. by centrifugal pumping ac-
tion. A core guide ring is provided in the work-
ing circuit, being formed of two parts 6 and 7 se-
cured respectively to the impeller and runner.
The core guide member 6 is shaped to form an
annular channel 15 communicating with the out-
side of the circuit by one or more exhaust ducts
8 whose axes are parallel or nearly parallel to
the coupling axis, the arrangement of these ducts
being as described‘in the specification of my co-
pending patent application Serial No. 507,355 al-
lowed May 3, 1933. : -
The operation of this coupling is as follows:
Assuming in the first case that the impeller 3 is
driven at substantially constant speed, liquid is
being admitted to the working circuit, which is
partly full, through the port 9, the chamber 10,
the radial ports 12 and the axial channel 13,
that liquid is being discharged from the exhaust
ducts 8 at the same rate as it is being admitted,
and that the runner 4 is revolving at a lower speed
than the impeller 3. If now the load on the
driven shaft 2 is increased, the speed of rotation
of this shaft falls, and the cenfrifugal force act-
ing on the liquid passing through the radial in-
let ports 12 thereby decreases, with the result
that the rate of admission of liquid to the work-
ing circuit rises. The quantity of liquid in the
circuit thereupon begins to increase, causing the
fall in speed of the driven shaft to be checked.
Similarly, if the load on the driven shaft is re-

-duced, the quantity of liquid in the circuit de-

creases correspondingly. Thus this arrangement

-automatically ensures that a relatively large
change in the load on the coupling effects only -

a relatively small change in speed of the driven
shaft thereof. ]
If the speed of the driving member is varied,

for example increased, the resulting increase in

speed of the driven member causes the liquid con-
tent of the coupling to decrease automatically,
and therefore the increase in speed of the driven
shaft is less than would be the case if the liquid
content of the coupling remained unchanged.

With the arrangement of outlet ducts described
above, the rate of discharge of liquid from the
coupling does not vary greatly with variation in
the quantity of liquid in the working circuit. In
place of these ducts there may be employed, if
desired, small outlet ports 8¢ formed in the pe-
riphery of the shell of the driving member, and
in this case the rate of discharge of liquid will
vary considerably with the quantity of liquid in
the working circuit.

The constructional example described above
may be so employed that the functions of the
driving and driven members are transposed, that
is to say, the driving engine is connected to the
shaft 2 in which the radial filling ports are
formed, while the driven machine is connected
to the coupling member 3 provided with outlet
ports. With this arrangement the rate of ad-
mission of liquid to the working circuit is varied
automatically and inversely with the speed of
the driving member. .

In the alternative arrangement shown in Fig.
2, the impeller is arranged as described with ref-
erence to Fig. 1. On the back of the runner 4b
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is fixed a cover 23 which encloses an annular.

chamber 24 which communicates with the work-
ing chamber by a port 26 leading through the
boss of the runner. A stationary sleeve 20b sur-
rounding the driven shaft 2 and projecting into
the chamber 24 is provided with an axial inlet
passage 21b to which liquid is admitted at con-
stant pressure through an inlet port 9b. Any
suitable means may be employed for delivering
the liquid under pressure. As illustrated there
is employed an overhead tank 50 connected by a
coupling ‘51 to a pipe 52 leading to the inlet
port 9b. A tube 25 carried by the sleeve 20b and
communicating with the passage 21b projects
radially within the chamber 24 and terminates in
a mouth 27 opening tangentially to a circle whose
centre lies on the axis of rotation of the chamber
24, the direction of opening of said mouth being
opposite to the normal direction of motion of the
adjacent peripheral part of the annular cham-
ber 24. When the runner 4b is rotating, since
the port 26 is nearer the coupling axis than is the
mouth 27 of the scoop tube, this mouth is sub-
merged in a ring of liquid in the chamber 24, and
the back-pressure on the inlet passage due to
the rotational velocity of the liquid in this cham-
ber serves to regulate the rate of admission of
liguid to the working circuit.

If desired, the coupling member to which the
annular chamber enclosing the scoop tube is fixed
may be employed as the impeller instead of as
the runner.

In the constructional example shown in Fig.
3, to the periphery of the impeller 3¢ is attached
a dished casing 5 enclosing the runner 4c¢. Fixed
on the side of the impeller is a casing 28 enclos-
ing an annular chamber 29. A stationary sleeve
20c surrounding the driving shaft 1 projects into
the chamber 29 and is provided with a longitudi-
nal passage 21¢ for admitting liquid thereto from
an inlet port 9c. One or more ports 30 are formed
through the boss of the impeller, leading ob-
liquely from the chamber 29 to an axial bore 31
in the shaft 1 leading to the clearance space 14
between the impeller and runner bosses, which
may be made wider than is usual for the reasons
hereinbefore set forth. The ports 30 are so ar-
ranged that the distance from their inlet ends
in the chamber 29 to the axis of the driving shaft
is less than the greatest radius of this chamber,
Thus when oil is used as the working liquid, any
foreign matter present in the oil admitted to the
chamber 29 while the driving shaft is rotating
is deposited against its inner peripheral surface
by centrifugal action, and clean oil is transferred
by the oblique ports to the working circuit. The
annular chamber may be provided with ports 32
in its periphery, or other suitable means, for dis-
charging the foreign matter. The increase in
the speed of the driving shaft 1 causes a reduc-
tion in the rate of admission of liquid through
the ports 31 owing to the increase of centrifugal
head generated in these ports.

In a modification of the last described arrange-

" ment, the coupling member on which the annu-

lar chamber and the oblique inlet ports are
formed is employed as the runner.

In the arrangement shown in Fig. 4, the lig-
uid admitted to the working circuit is passed
through two counter-pressure pumps, one of
which is driven by the driving member of the
coupling and the other by the driven member.
Radial inlet ports 12d formed in the boss of the
runner 4d and the driven shaft communicate
with an axial bore 13d in this shaft leading to
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the working circult. The boss of the casing 54
is provided with an extension through which are
formed radial porie 25, the inner ends of which
communicetis with the ports 124 and the outer
ends of which opsn into & stationary chamber 106
provided with an inlet port 9d.

Tn the constructions] ezavaples described above,
liquid mey be supplied to the coupling irom &
ressryoir $o which the liguid exhausted from the
o coupling is constantly returned, and the effective

ngquid-conteining capacity of the raservoir mey
ie, for exemple where s gravily reser-
loved, by means of & woveble outlsd
4 in my U. 8. Patent No.
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he working olreunit, and ic an outled
TWhere such & coupling is craployed to con-
1ving meshins running et 8 substantiel-

24 Imposing 2 high starg-

o et the full starting
5 guickly, Zollowed by &
1 $e driven machine 2¢-
overicading the driving

nzd, 2e-
seb auto-
o1y such o variation of the Alling vots. T
weriphery of the mpeler 3¢ I fxed o
seging Be serving to enclese {le rumper Je, en
srhousi valye 51 of Enewn iype confroliing ex-
haust ports 8e near the periphery of the casing &2
Tiemid is admitted, for example undey constond
pressure, through & por ¢ into a chamber 49
Jovmed between the runner 4e and the casing 8e,
iee radially outer part of this chamber being
constituted by & chaunel 40’ of semi-circuler
cross ssetion. The runoer 4e is provided with
o, main inlot passage 41 extending inwards in &
senerally radial direction from the gnnular chan-
el 40" towards the axis of rotation. The pas-
sage 41 is provided with vanes 42 preferably
curved similarly to the vanes in a centrifugal
murap. A fange 43 formed on the casing §e runs
in close -proximity ¢o a seating 44 formed on the
runner 4e and thus prevents the free passage of
lquid between the chamber 40 and the space

n goupling dast

O
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45 between the outer part of the runner 42 and
the casing 5¢. Ports 46 connect the. interior of
the core guide ring 6e, 7e with the space 45, Aux-
iliavy ports 47 connect the chamber 40 directly
with the space 45. A

The peripheral portion 49’ of the chamber 40
is provided with vanes 48, which in the example
shown eve radial. The number and shape of the
vanes 42 and 48 may be varled according to the
exient of the assisting or retarding sffect required
during successive periods in the filling of the
coupling. :

The operation of this coupling is as follows:
Yrhen the coupling is emply and the driving shait
1 is votating, opening of the valve which controls
the supply of liquid o the poirt Se causes & rush
of liguid into the coupling, this injiiel Alling
heing assisted by the relative motion bebween the
vanes 48 and 42. As o result of the hizh circula-.
tion veleeity set up in the working eircuit between
the impeller and the runner however, under start-
ing conditions, & back pressure is created in the
clearance space 14e between the bosses of the ele-
rmenis 3¢ and 4 which reduces the rate of Qlling
throush the passege 41 while the runner accele-
rates. Ry varying the dimensions of the several
pessages by which liquid passes into the working
circuit and by which air is released, the rate of
filling at this stage can be adjusied o require-
mants.

Ag the runner 4e sccelerabes, & counier-pres-
sure is created in the radisl passsges 41) owing '’
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to conirifugel force, and si the same time the

relotive velocity between the vanes 48 and 42
is reduced, with the result that the rafe of fsed- 1
ing through this pasaage prograssively diminishes
end will cease ¥ the countsr-pressure cguals oF,
sxceeds the pressure of the incoming liguid, In
the meantime, the flling is continued, through
the ports 47 and 48, ot o rate depending on the
asreg of these poris. nee, when the speed of
the mmner spproaches ils mexizaum snd the
back-pressure created by the internal circulation
decreasss, the finel flling of the coupling is com-
pleted slowly, as desired. 120

In the couplings herein described there may b2
provided vent passeges, leading from & point of
low pressure within the working civeult, for ex-
ample the interior of the core guide ring, to the
outside of the circuit for the purpose of permib- 3
ting air to flow into or out of the circuid when the
liquiid content thereof is decreased or increased.
Such g vassage is denoted by 56 in Fig. 5.

Although the exemples shown in the deawing
are 21l hydreulic couplings of the typs in whick
the ratic of the driving torgue to driven torque
is 1 %o 1, it it clear that the ventlon s aiso
soplicable to hydreulic gears, that is to sy cou-
niings of the type having a ststionary reaction
membar included in the working circult and
cerving 0 effect a change of torgue beiwesn
Ariving- sheft and driven shaft; and the word -
sgoupling” fa the following claims is to be
understood as including both these types.

Teving thus described. my Invention, what I 140
claim 25 new and desire to scoure by Letlers
Patent is: .

1. A hydraulic counling of the kinetic type com-
prising a rotatable impelier member, o robatable
runner member, said members deflning & hy-
draulic working circuit chamber, & duct for sup-
plying working liquid to sald working chamber
while the coupling is operating, and & counter-
pressure pump for automstically regulating. the )
flow of liquid through said duct, said pump being 150,

=3
=]

=
t=3
et

i
By

1
a9
&R

145



drivably connected with one of said rotatable
members. ’
2. A hydraulic coupling of the kinetic type

comprising a rotatable impeller member, a ro-
5 tatable runner member, having therein a hy-

draulic working circuit, means for supplying

working liquid to said working circuit while the
coupling is operating, said means including s
hydraulic turbine pump serving to oppose the
flow of liquid to said working circuit, and a driv-
ing connection between said pump and one of
said coupling members, whereby an increase in
- speed of the coupling member driving said pump
automatically reduces the rate of admission of

1§ liquid to said circuit. ' ‘

3. A hydraulic coupling of the kinetic type
comprising a rotatable impeller member, a ro-
tatable runner member, having therein a hy-

. draulic working eircuit, means for admitting fresh

10

. 20 working liquid to said working circuit while the’

coupling is operating, said meahs including a
liquid transfer member which is mounted for
rotation with one of said members and is so dis-
posed that centrifugal force acting on the liquid
within said transfer member acts to oppose the
transfer of liquid thereby to said working eircuit,
whereby an increase in speed of the coupling
member driving said liquid transfer member auto-
matically reduces the rate of admission of liquid
to said circuit. .

4. A hydraulic coupling of the kinetic type com-
prising a rotatable impeller member, a rotatable
runner member, said members being co-axially
disposed, and having a hydraulic working cir-
85 cuit, an annular chamber co-axial with said
members, means for supplying fresh working
liquid to said annular chamber, a circuit filling
duct formed in one of said coupling members,
debouching from .said annular chamber, and
opening into said working circuit at a radius about
the coupling axis that is substantidlly shorter
than the maximum radius of said annular cham-
ber about said axis, said filling duct and annu-
lar chamber co-operating to regulate automati-
cally the flow of fresh liquid into said working
circuit in accordance with variation in the speed
of rotation of the member in which said filling
duct is formed.

5. A hydraulic coupling of the kinetic type com-
prising a rotatable impeller member, a rotatable
runner member, a hydraulic working circuit in-
cluding said members, a duct mounted for rota-
tion with one of said members and serving to
conduct working liquid to said working circuit,
the distance of the inlet end of said duct from
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the axis of rotation thereof being greater than -

the distance of the outlet end of said duct from
said axis, whereby said duct serves as a counter-
pressure pump which automatically reduces the
@0 rate of admission of liquid to said circuit upon
’ increase in speed of rotation of said duect.
6. A hydraulic coupling of the kinetic type com-
prising co-axial and rotatable impeller and run-
ner members, a hydraulic working circuit includ-

65 ing said members, an annular channel co-axial

with said members, means for supplying working .

liquid to said annular channel, and a duct formed
in one of said members, said duct being rotat-
able relative to said annular channel and serv-
ing to conduct liquid to said working circuit, the
inlet end of said duct debouching from said an-
nular channel, and said duct opening into' said
working circuit at a distance from the axis of
. rotation of said members that is shorter than the
distance from said inlet erid to said axis.

1,988,857

7. 4 hydraulic coupling of the kinetic type com-
prising a rotatable impeller member, a rotatable
runner member, & hydraulic working circuit in-
cluding said members, and means for supplying
working liquid to said working circuit including 1{
an annular liquid transfer chamber mounted

“for rotation with one of said members, a sta-

tionary- liquid inlet member provided with a
mouth opening within said annular chamber, and

a duct communicating said annular chamber with §
said working circuit, said rotatable annular cham-
ber and said stationary inlet member co-operat-
ing to act as a counter-pressure pump.

8. A hydraulic coupling of the kinetic type com-
prising a rotatable impeller member, a rotat- ¢
able runner member, a hydraulic working circuit
including said members, and means for supply-
ing working liquid to said working circuit in-
cluding -an annular liquid transfer chamber
mounted for rotation with one of said members, ¢
a stationary liquid inlet member provided with
a molth opening within said annular chamber
in a direction facing the direction of motion of
adjacent parts thereof, and & duct communicat-
ing said annular chamber with said working cir- 1¢
cuit, said rotatable annular chamber and said
stationary inlet member co-operating to act as
a counter pressure pump.

9. A hydraulic coupling of the kinetic type com-
prising a rotatable impeller member, a rotatable 10
runner member, a hydraulic working circuit in-
cluding said members, an annular chamber °
mounted for rotation and co-axial with one of
said members, a stationary liquid inlet member
provided with a mouth opening within said an- 11
nular chamber, and a duct rotatable with said
annular chamber and communicating said cham-
ber with said working circuit, said duct debouch-
ing from said chamber at g distance from the
chamber axis that is shorter than the distance 11
from the mouth of said stationary liquid inlet
member to said axis.

10. A hydraulic coupling ‘'of the kinetic type
comprising a hydraulic working circuit including
& rotateble runner member, and means for sup- 1
plying working liquid to said working circuit in-
cluding an annular liguid transfer chamber con-
nected for rotation with said runner member, a8
stationary liquid inlet member provided with a
mouth opening within said annular chamber, 12|
and a duct communicating said annular chamber
with said working circuit, said rotatable annular
chamber and said stationary inlet member co-
operating, upon increase of speed of said runner
member, to retard - automatically the rate of 1X
admission of liquid to said working circuit.

11, A hydraulic coupling of the kinetic type
comprising co-axial and rotatable impeller and
runner members, a hydraulic working cireuit in-
cluding said members, an annular channel co- 132

axial with seid members, means for supplying

working liquid to said annular channel, a duct
formed in said runner member, said duct being

_rotatable relative to said ahnular channel and
serving to conduct working liquid to said work- : 4

ing circuit, the inlet end of said duct debouching
from°said annular channel, and said duct open-
ing into said working circuit at a distance from
the axis of rotation of said members that is -
shorter than the. distance from said inlet end to -4
said axis. - ) ) L
12. A hydraulic coupling of the kinetic type.
comprising co-axial and rotatable impeller and -
runner members, a hydraulic . working eircuit

- including said members, an annular channel co- 150
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axial and rotatable with said impeller member,
means for supplying working liquid to said annu-
lar channel and a duct rotatable with said run-
ner member and serving to conduct liquid to
sdid working ecircuit, the inlet end of said duct
debouching from said gnnular channel and said
duct opening into said working circuit at a dis-
tance from the axis of rotation of said members
that is shorter than the distance from said inlet
end to said axis.

13. A hydraulic coupling of the kinetic type
comprising co-axial and rotatable impeller and
runner members, a hydraulic working circuit in-
cluding said members, an annular channel co-
axial and rotatable with said impeller member
and provided with vanes, means for supplying
working liquid to said annular channel, a duct
rotatable with said runner member, and serving
to conduct working liquid to said working circuit,
the inlet end of said duct debouching from said
annular channel and being provided with vanes
which co-operate with said first-mentioned vanes
to regulate the rate of admission of liquid to
said working circuit.

14, A hydraulic coupling of the kinetic type
comprising a working circuit including a rotat-
able runner member, and means for supplying
working liquid to said working circuit while’ the
coupling is operating, said means including &

_ counter-pressure pump drivably connected with

said runner member whereby the flow there-
through decreases upon increase of speed of said
runner member, and a duct in parallel with said
counter-pressure pump which is adapted to
maintain the supply of liquid to said working cir-
cuit when the flow through said counter-pressure

| pump ceases.

40

48

§C

40

75

15. A hydraulic coupling of the kinetic type
comprising a rotatable vaned impeller member, a
rotatable vaned runner member, said members
defining a hydraulic working circuit, means
capable of effecting a substantially complete
removal of working liquid from said working

5

circuit while the coupling is operating sc as to
permit said runner member to come to rest while
said impeller member is rotating, and means for
admitting working liquid to said circuit while the
coupling is operating, said last mentioned means
including a hydraulic pump of the kinetic type
drivably connected with one of said coupling
members and so arranged that increase in the
speed of said pump automatically effects a re-
duction in the rate of admission of liquid to said
circuit.

16. A -hydraulic coupling of the kinetic type
comprising a rotatable impeller member, a rotat-
able runner member, said members defining a
hydraulic working chamber, means for supply-
ing working liquid to said chamber while said
coupling is operating, said means including two
counterpressure  pumps for automatically regu-
lating the rate of admission of liquid to said cir-
cuit, said pumps being drivably connected with
said impeller and runner members respectively.

17. A hydraulic coupling of the kinetic type,
comprising a rotatable impeller member, a rotat-
able runnei member, having therein a hydraulic
working circuit, and means for admitting fresh
working liquid to said working circuit while the
coupling is operating, said means including a part

forming an .annular liquid chamber encircling

the axis of rotation of said members and a part
within said chamber having a duct extending in
a direction having a radial component and
having an open end terminating within said
annular chamber, the duct and the chamber being
in series in the path of flow of the liquid into
said working circuit, one of said parts being sta-
tionary and the other rotatable with one of said
members about the axis of rotation of said
members, whereoby increase in the speed of rota-
tion of the rotatable part automatically increases
the resistance to flow through said duct and
reduces the rate of admission of liquid to said
circuit,
HAROLD SINCLAIR.
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