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1. Claims. (C. 60-54) 

The present invention relates to hydraulic cou 
plings, or gears, of the kinetic 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 a driving engine to a driven machine, by Suit 
ably varying the slip in the coupling, the Speed 

10 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 
of the driven machine may be maintained con- . 
stant during a wide variation in the speed of the 

5 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. 

Further, when the driving engine runs at a 
constant speed, by Suitably varying the slip'chair 
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 circuit 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 not 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 hydraulic 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 60 
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 
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 

65 

pump automatically effects a reduction in the 
rate of admission of liquid to the working circuit. 
The pump is preferably of the kinetic type. 75 

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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8S 
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 
Vulcan (or so-called Föttinger) 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 men 
ber 4 which is keyed to a driven shaft 2, the im 
peller and the casing together enclosing a working 
chamber. Working liquid is supplied from a 
Source of constant pressure, for example a grav 
ity tank, not shown, through a port 9 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 lo 
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2 
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 i4 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 centrifugal 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 8a 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 

1,988,85? 
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 200 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 
liquid 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 3C 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 21c 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 liq 
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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1988,857 
the working circuit. The boss of the casing 5d 
is provided with & extension through which are 
3oarned radial ports 35, the inner ends of which 
coaxaulicsate with the ports 12d and the outer 
eads of which open into a stationary chamber 0d 
giovided Yith six inlet got 9d. 

(), i.e. COEastEctions, exaaples described above, 
liquid inay be supplied to the coupling from 3 
2eS2"yoi to Wiich the liquid exhausted from the 

C corpii.2g is constantly returned, and the effective 
Biglic-cogašairing capacity of the reservoir may 
223 733ia,33e, ic; 33.3gie Yithere s, gravity reser 
703, is 27:3378c, Bo37 greaas of s, Naovable otite, 
73 3 is desciics, in Ely U. S. Patent No. 

e 33.33 ge:A33A, as 3:3:Kitta de 
is , xii; 3i:"ctii, is detail riad 

3573, a feis, file the 
7:57 303riely is 
is 3rades 7-ica as 

s 

5 

33d 3.07&ase 2,2's 
Sirag he dive iron 

isio. 9.Qgine to 
ociye 3: Sployed a Sper 

33 Saitaibie 33:25.g33:23, 852 
Sigg O. as ikas 2.32d Oste, 3S 

g tershis lost,733 he delivery sess 
bicyye and the speed of the engine gal 

2 tile range. 3 or exagpie, i.e : 
2S332's 2,337 kcs suitca?sically Casirata.ircd. 
7i Y23 ying engine speed, or it 32.237 

2,385 eatic: if it is cease of engine speed, 
at , as 

ce o? 
y Ca : 

s 23i 3. 
: f i; S. 2 

g S : 3. S. 

so 
Eois, ai, 3, over sate than 70i 

2, 2012ing 32eratizag 'Yit a COSAs 
50,89, 7s is capioye. 

AS37 also be applied to the 37 ge 
(Of CO2 gig in Sinigia Sha sig chagracteristic de 

3. 

cancis Cn as it 122nity of Sigid advaitted to the 
; Cirkirag circuit, 37, 73.2in theire inset ne; toe 
3, 2c2a3i:303S 3.07 Ci 333d iron a filling duct, 
3raga as 'fogging 33333it, 82nd c 2.2 outle: 

7:2se slicis & coing is exployed to coins ress vs. to 

s . ses sis 

- S: to secre 3 isl initis, rate of fling 
Of as 573.cing ciscani, go 2:2; ERe Sui starting 
tie 3 a2S7 ea is/agg3i E2ically, Solovyed by a 

R38sfi &e of 3.3g 8 
(33.338:3S, SC SS 0 37, it 

3 

Fig. 5 sactis & W.Be2(a coag d2Si3O3d, ac 
33.3 g o the geSS3 at 27egion, to age3, alto 
32.338gs: Sacag, valia;icia (83.9 sing ice. So 
&as 323igile:37 03 Reizingeles 32 is is: 8, 1333: 
28sing 5e serving to enclose die runner Se, OR. 
e:23s, valye 5. OS 3.357 type controgg (S- 
aast sorts &e 22ar he g2Si2hey of the cagig 33. 
igid is a died for example. Ladies consigns, 

giressure, Široagh a post 3e into a chamber 4) 
3e3nagi between the YRA2 ie and the casing Se, 
322 radially outer part of this chamber being 
20Zasited by a channel 40' of semi-circular 
cross section. The runner 4e is provided with 
3, 32in ille, passage 4 extending inwards in a 
generally radial direction from the annular chan 
3ae 40' towards the axis of rotation. The pas 
sage 3 is provided with vanes 42 preferably 
carved similarly to the vanes in a centrifugal 
39 ap. A flange 43 formed on the Casing 5e runs 
is close proximity to a seating 44 formed on the 
runner se and thus prevents the free passage of 
iqaid between the chamber 40 and the space 

8 s 

$2 aiiOSRatically with increas:a . 
Irelative yelocity R: 

3. 
45 between the Outer part of the runner 4e and 
the Casing 5e, Ports 46 connect the interior of 
the core guide ring 6e, le with the space 45. Aux 
iliary ports 47 connect the chamber 40 directly 
with the space 45. - 

the peripheral portion 40' of the chamber 80 
is provided with vanes 48, which in the example 
shown are radial. The number and shape of the 
Vanes 42 and 48 may be varied according to the 
extent of the assisting or retarding effect required 
during successive periods in the filling of the 
coupling. 
The operation of this co-ping is as follows: 

When the coupling is expty and the diving shafé, 
i is rotating, opening of the wave which controls 
tie Supply of liquid to the oit, 9e causes 3 tisa 
of liquid into the coupling, this initial filing 
heig assisted oy the relative inction settyeen the 
wanes 43 and 42. As a result of the aigia circle-, 
tion yelocity set ug in the Working circui; ket:year 
the impeller agnd the runner goveyes, Aless:- 
lag 3G333i:ions, a back piressure is created in the 
clearance Space iáeet Ween the bosses of the ele 
Yaents 3e and 4e which reduces the 'sta of alling 
through the p3.SSSge Al Waile the 32nner acceles C 
rates. By varying he dinnesioins of 33 several 
passages icy which liquid passes into is Yoriking 
circuit and by Wyaich air is released, tie Raie S. 
filing at this stage can be adjusted to require 
3:3: A.S. 
As the furnizer 4e accelerates, a couagnitiag-pies 

Six'e is created in he radia; 3.SSges 4 owing 
to certifugal force, and at the saiyae tiane tie 

37&ei tie 73.32s 3 &nd £3 
is a dice, vyi is result, iai is 33e of feece. 
ig tarough this g2SSage 2"ggressively dirai aisles 
and viii cease is the counter-pressure equals o' 
2X333ds the preSSL re of tase inco3.ining liquid. In 
the Knealistine, the ailing is continued, irough 
iiae portS $7 and 46, as a, rate depending on the 
2.92. Of these cors. Sence, ifier the spaed of 
the runner approaches its as:inux and the 
back-preSSuite created by Yae internal circuisitioia 
decreases, the firs. Silling of tine couping is coag 
pleted slowly, as desired. 3) 

In the couplings hereign descried here may a 
provided vent passages, esting from a point of 
low pressure within the working circuit, so es:- 
aniple the interior of the core guide rigg, to tie 
outside of the circuit for the pirpose of perginia. 
ting air to flow into or out of the circuit, when the 
liquid content thereof is deciessed or increased. 
Such a gassage is denoted by 56 g. Eig. 5. 
Although the exSples show is a he drawing 

are all hydraulic couplings of the type in which 30 
e ratio of the driving torque to digiven torque 
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32 25 

t 
S 
Siggicalle to hydraulic gears, that is to sely cou 

ags of the type having a statiosay reaction 
sis? included in the working circuit, and 35 

S2'vigig O effect a change of toietie between 
driving shaft and driven shaft; and the word - 
"coupling' in the following claims is to be 
landsrstood as including both these types. 

3:27ing thus described any invention, what, & 
claim as new 82nd desire to sects are by Letters 
Patent is: . 

1. A hydraulic couplicago: the kinetic type con 
prising a rotatable inpeier aernier, a rotatable 
runner member, said members designing a hy 
draulic working circuit chamber, a duct for sup 
plying working liquid to said working 'charnber 
while the coupling is operating, and a counter 
pressure pump for automatically regulating, the 
flow of liquid through said duct, said pump being 150, 
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4 2. 

drivably connected with one of Said rotatable 
members. 

2. A hydraulic coupling of the kinetic type 
comprising a rotatable impeller member, a ro 
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 a 
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 
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automatically reduces the rate of admission of 
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 circuit, means for admitting fresh 
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 circuit, 
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 
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 substantially 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 
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 
rate of admission of liquid to said circuit upon 
increase in speed of rotation of Said duct. 

6. A hydraulic coupling of the kinetic type con 
prising co-axial and rotatable impeller and run 
ner members, a hydraulic working circuit includ 
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 end to said axis. 

1,988,857 
7. 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, and means for Supplying 
working liquid to said working circuit including 
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-pieSSure pump. 

8. A hydraulic coupling of the kinetic type Com 
prising a rotatable impeller member, a rotate 
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, g 
a stationary liquid inlet member provided with 
a mouth opening within Said annular chamber 
in a direction facing the direction of motion of 
adjacent parts thereof, and a duct communicat 
ing Said annular chamber with Said working cir- C 
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- 1 
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 a distance from the 
chamber axis that is shorter than the distance 1 
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 
a rotatable runner member, and means for Sup- 12 
plying working liquid to said Working circuit in 
cluding an annular liquid transfer chamber con 
nected for rotation with said runner member, a 
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 13 
admission of liquid to said working circuit. 

ill. 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-3 
axial with Said members, means for supplying 
working liquid to said annular channel, a duct 
formed in Said runner member, said duct being 
rotatable relative to said annular channel and 
serving to conduct working liquid to said work 
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. 

12. A hydraulic coupling of the kinetic type. 
comprising co-axial and rotatable impeller and 
runner members, a hydraulic working circuit 
including said members, an annular channel co- 5 
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axial and rotatable with said impeller member, 
neans for Supplying working liquid to said annu 
lar channel and a duct rotatable with said run 
ner member and serving to conduct liquid to 
Said working circuit, the inlet end of said duct 
debouching from said annular 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. 

i3. A hydraulic coupling of the kinetic type 
COrprising 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 
anillar 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 a 
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. 

4. 
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15. A hydraulic coupling of the kinetic type 
comprising a rotatable waned impeller member, a 
rotatable vained 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 so 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 runner 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, whereby 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 SINCAR. 
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