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This invention relates to contrellable hydraulic cou-
plings provided with an adjustable scoop tube and a scoop
tube reserveir in communication with the working cham-
ber for circulating the coupling fluid therethrough.

It is an object of this invention to provide fluid circu-
lating and cooling means in a hydraulic fluid coupling
whereby the circulating quantity of fluid varies auto-
matically with the quantity of heat developed in the
various operating conditions.

1t is a further object of this invention to provide fluid
circulating and cooling means in a hydraulic fluid cou-
pling, which make it possible to obtain a particularly
strong cooling effect, if the coupling casing is connected
with the runner, and the coupling, which serves, for
examiple, for driving a rotary machine, is built directly
into the hub of this driven machine.

It is a further object of this invention to- provide fluid
circulating and cooling means in a hydraulic fluid cou-
pling, allowing a good heat elimination, thereby main-
taining a greater density of the fluid, a hicher inertia of
the same and therewith a greater effectiveness of the
coupling, and a prolonged service life of the fluid owing
to less decomposition in consequence of heating.

These objects are attained in the coupling, according
to the invention, wherein a reservoir, which is: connected:
on the one hand with the scoop tubé outlet and on the
other hand with a working chamber formed by the im-
peller and the runner, is rotatable together with either
said impeller or said runner.

The reservoir is so disposed relative to: the working
chamber and of such dimensions that it can take up the:
total volume of fluid from both the working chamber
and the scoop tube chamber of the coupling, within a
cylindrical space forming a portion of the interior of
the reservoir, the radial diameter of which cylindrical
space corresponds to the innermost position of the ad-
justable scoop tube, i. e. when the scoop tube is adjusted
with its mouth nearest the central axis of the shaft on
which the coupling is mounted.

In order to provide sufficient space for the reservoir
in the direction towards the aforesaid axis; it is preferred
to construct the coupling with a large ratio of the inner
diameter of the blading to the outer diameter thereof.
This ratio should be greater than 0.4, and preferably
greater than 0.5.

In the standard type of known contrellable hydraulic
couplings, the oil circulation is greatest with- the smallest
slip and becomes smaller with increasing slip..

Too little heat is removed when the coupling operates
with the smallest filling, and, therefore, with the greatest
slip and the greatest heating effect.

According to another known construction, the quantity
of circulating oil is independent of the degree of filling.
However, once the quantity of oil being circulated has
been adjusted to a determined amount, it can be altered
during operation only by means of additional regulating
devices.
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In the coupling according to the invention, the scoop
tube, which is angularly movable or displaceable so as
to adjust the degree of filling of the working chamber,
leads to a rotatable reservoir from which the fluid is
returned to the working chamber of the hydraulic cou-
pling by centrifugal force. In this way the necessity of
a separate filling pump or gravity tank is eliminated.

Even when the fluid in the coupling is in balanced
condition during operation, that is after the desired de-
gree of filling of the working chamber has been attained,
a certain quantity of the working fluid is still to circulate
out of the working chamber of the coupling through
the scoop tube into the reservoir and thence back into
the working chamber of the coupling, thereby carrying
off the heat developed in the working chamber of the
coupling. In the coupling according to the invention the
quantity of circulating oil has been found to vary within
certain limits in accordance with the degree of filling,
and in about the same manner as the quantity of heat
developed in the various. stages of operation of the cou-
pling. This variation in the amount of circulating oil
takes place automatically, i. e. without the provision of
a special control device. The degree of fluid circulation
which serves. for cocling the oil, also depends on whether
the casing of the coupling and the reservoir are connected
with the impeller or with the runner. If the casing is
connected with the runner there is provided a circulating
quantity and an automatic variation of the circulating
quantity which is particularly suitable to- meet the re-
quirements of rotary machines, having varying torque
while a construction in which the easing is connected
with the impeller is particularly suitable for the effects
on removal of heat, in drives opened normally at con-
stant torque,

While it is always possible to lead the connecting con-
duit between the scoop tube and the reservoir inlet via a
special cooler, it is also possible, in many cases, so- to
construct the coupling that sufficient heat is removed
by surface cooling. The coupling can for this purpose be
provided, in a manner known per se, with a suitably large
rotating surface, which surface can be further increased
for example by cooling ribs. During its circulation from
the working, chamber of the coupling into the reservoir
and in particular from the latter back into the working
chamber of the coupling, the coupling fluid is so guided
that it spreads over a-large surface adjacent the outer
wall of the casing. In the connecting conduit between-
the reservoir and the working chamber of the coupling a
throttle point should. alse be provided which limits the
circulation when the coupling operates under balanced
condition,

A particularly strong cooling effect is ohtained by one
embodiment of the invention wherein the caupling casing
is connected with the runmer, and the coupling, which
serves. for example for driving a rotary machinre, is built.
directly into the hub of this driven machine. Such a
construction. of hydraulic coupling according to the in-
vention is also particulatly suitable for driving cooling
blewers or fans. wherein the coupling casing rotating with
the secondary element carries. the blower vanes. In this
case the angular speed of the blower is preferably con- -
trolled by a thermostat which acts, for example, directly
on: an adjusting shaft carrying the scoop tube..

In order that the invention may be clearly understoed
and readily carried into- effeet it will now be described in
more detail: with reference to the accompanying drawing,
in which the figure shows in section a hydraulic coupling.
having a container connected with the runner; the coupling
forming the hub of a blower.

Referring to- the drawing more in detail, the coupling
comprises a driving shaft 1 on which: there is mounted: the:
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impeller 2 which is connected by a flange to the driving
shaft 1, the latter is in turn coupled to the motor (mot
shown). The ruaner 3 and a reservoir 4 of substantially
annular cross-section connected with the runner, are dis-
posed in the hub 5 of an axial blower wheel having blades
6 and are firmly screwed to this hub by threaded con-
nection 5a. The hub 5 also projects over the impeller
2 and its lateral closing wall 7 is supported by a bearing 8
on the bearing cover 11 which is connected with the casing
© via the reinforcing vanes 10. At the opposite end of the
coupling the reservoir 4 is supported by means of a bear-
ing 12 on the driving shaft 1.

Between the impeller and the end wall 7 is located

the scoop tube chamber 13 into which the scoop tube 14
projects. This scoop tube 14 is journalled by means of a
hollow pivot 15 in the arm 16 which is located on the
adjusting shaft 17. ‘The latter projects through a central
bore in the bearing cover 11 into the interior of the latter.
The bearing cover also carries, on the inner side of the
bearing 8, a stationary sun gear segment 28 which -co-
operates with a gear segment provided on the hollow
pivot 15 of the scoop tube.

In order to adjust the position of the scoop tube 14,
the scoop tube adjusting shaft 17 is rotated, for instance,
by turning the lever 17a which is rigidly connected to
shaft 17 outside the cover 11. When rotating shaft 17,
the arm 16 projecting laterally from shaft 17 rotates and
takes along scoop pivot 15 which is freely rotatably
mounted in arm 16. Since the gear segment on pivot 15
meshes with the stationary sun gear segment 28, scoop
pivot 15 is caused to rotate about its own axis and thereby
causes .scoop tube 14 to rotate with pivot 15 about the
central axis of the latter so that the scoop tube mouth
varies its distance from the central axis of the casing.

The arm 16 of the scoop tube adjusting shaft 17 as
well -as the latter are provided with bores forming a pas-
sage 18 which communicates with the scoop tube via the
hollow pivot 35. The passage 18 opens into 2 bore 18a
in the driving shaft 1 and leads via a plurality of radial
bores 19 into the reservoir 4. Openings 20 in the cuter
cylindrical wall 4a of the reservoir lcad to an annular
oil-cooling space 21 formed between the reservoir wall 4a
and the hub 5. This space 21 is connected by bores 22
to the working chamber 23, the bores 22 serving as inlet
passages to that chamber. Between the impeller 2 and the
hub 5 there is formed an -annular space 24, which serves
as an outlet passage from the working chamber of the
coupling to the scoop tube chamber 13.  Furthermore,
passages 25 are provided through the hub of the impeller.
At both ends the coupling is tightly sealed against il
losses by means of packing rings 26 and 27 respectively.
In the scoop tube pressure conduit in the interior of
pivot 15 there is provided small lubricating passages 79
which communicate with the bearing 8. Lubricating
passages 71 lead from passage 18a to bearing 3a.

According to a main feature of the invention, the outer
diameter Da of the internal space of the reservoir 4 is,
as can readily be seen, somewhat greater than the inner
diameter D: of the working chamber of the hydrautic
coupling, while the inner diameter Dr of the reservoir
extends up to the ball-bearings. The outer diameter of the
coupling working chamber is indicated by Dea.

When starting operation of the coupling from the sta-
tionary condition with the scoop tube withdrawn inward-
1y, the oil located in the lower half of the working cham-
ber of the coupling is engaged by the impeller and set in
rotation and thereby the runner is caused to gradually
follow the rotation of the impeller. - As soon as the run-
ner begins to rotate, the liquid in the reservoir 4 is forced
outwardly through the openings 20 by way of passage 21
into the working chamber of the coupling until the work-
ing chamber is completely filled and the coupling runs
with only 2 to 3 per cent slip.

Tn order to reduce the speed of the secondary member,
the scoop tube:is adjusted automatically or deliberately,
so that its mouth is at greater radial distance from the
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central axis of the coupling. Thereby the scoop tube is
dipped deeper into the fluid ring’in the scoop tube cham-
ber 13, the level of which ring corresponds to the degree
of filling of the coupling. Consequently the scoop tube
scoops up a part of the liquid from said chamber 13,
whereupon this part of the fluid is led off through the
interior of scoop tube 14, through the hollow pivot 1§,
passages 18 and 18a and bores 19 into the reservoir 4,
thus causing the oil level in the reservoir to become high-
er. This is due to the fact that the scoop tube is able to
scoop up more fluid than can flow through the throttling
bores 22 out of the reservoir back into the working
chamber of the coupling. - After a balanced condition i3
reached, a small. oil circulaticn is reached which removes
any heat generated in the working chamber ‘of the
coupling. Due to the oil stream being guided along the
inside wall of the hub 5 of the blewer, which is in contact
with the air, the coupling oil is effectively cooled.

According to another embodiment of the invention the
cylindrical annular space 21 is connected with space 2&
and thereby with the scoop tube chamber 13 through
the bores 22q shown dotted in the figure, instead of via
the bores 22. These bores 22a form a bleed passage be-
tween the supply passage 21 and outlet passage 24. In

is way the secondary side can be more quickly up-
coupled in the following manner: When  the mouth
of the scoop tube 14 is adjusted to its greatest distance
from the central axis of the coupling, the contents of
the working chamber will be quickly scooped up by the
scoop tube 14 and fed into the reservoir 4 since -the
angular speed of the latter decreases only gradually, fluid
will continne to be forced into the annular -oil-cooling
space 21 by centrifugal force. This fluid can then re-
turn directly through the bores 22z into the scoop tube
chamber 13, without first coming into -contact with the
blading of the working chamber of the coupling.

The bores 22a may be larger in cross-section than the

- bores 22, it is also possible to provide both the bores 22
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as well as bores 224 in the same coupling.

It. will be understood that this invention is susceptible
to modification in order to adapt it to different usages and.
conditions, and, accordingly, it is desired to comprehend
such modifications within this invention as may fall with-
in the scope of the appended claims.

We claim:

1. A hydraulic fluid coupling having a casing, an im-
peller, a runner, and fluid circulating and cooling means
within: said casing comprising a work chamber between
said impeller and said runner;-a scoop. tube chamber
axially spaced from said working chamber, 2 first annular
space next to the inside of said casing for connecting said
working chamber with said scoop tube chamber to form
a free communication with the latter, a scoop tube
mounted for radial adjustment within said scoop tube
chamber toward an -innermost position at which the
mouth of said scoop tube is nearer the central coupling
axis than is said working chamber, a rotatable annular
reservoir axially spaced from said communicating cham-
bers, said reservoir having an inner. and an cufer an-
nular wall, and being connected to said scoop tube at the
level of said inner annular wall for circulating the fuid
to be cooled from said working chamber to said reserveir,
an annular oil-cooling space next to the inside of said
casing wherein thin-layers of fluid circulating from said
reservoir toward said .communicating chamber are be-
ing cooled, a plurality of openings connecting said reser-
voir with said oil-ccoling space, and a plurality of pas-
sages ‘connecting said reservoir with said communicating
chambers for recirculating the fluid from said-reservoir
to said working chamber, said reserveir having an. ex-
ternal diameter smaller than the external diameter of said
working chamber, the volume. of that portion of the in-
terior of said reservoir which lies between a level cor-
responding to said innermost portion of said scoop tubs
and said inner annular reservoir wall being at least equai
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to the sum of the volumes of said working chamber
and said scoop tube chamber.

2. A hydraulic fluid coupling having a casing: an
impeller, a runner and fluid circulating and cooling means
within said casing comprising a working chamber be-
tween said impeller and said runper, a scoop tube cham-
ber axially spaced from said working chamber and con-
nected therewith to form a free communication with the
latter, a scoop tube mounted for radial adjustment with-
in said scoop tube chamber, toward an innermost posi-
tion at which the mouth of said scoop tube is ncarer
the central coupling axis than is said working chamber,
a rotatable annular reservoir axially spaced from said
communicating chambers and connected with said run-
ner to rotate together with the same, said reservoir hav-
ing an inner and an outer annular wall, and being con-
nected to said scoop tube substantially at the level of
said inner annular wall for circulating the fluid to be
cooled from said working chamber to said reservoir, and
at Jeast one passage connecting said reservoir with at least
one of said communicating chambers for recirculating
the fluid from said reservoir to said working chamber,
said reservoir having an external diameter smaller than
the external diameter of said working chamber, the
volume of that portion of the interior of said reservoir
which lies between a level corresponding to said inner-
most portion of said scoop tube and said inner annular
reservoir wall being at least equal to the sum of the
volumes of said working chamber and said scoop tube
chamber.

3. A hydraulic fluid coupling having a casing; an im-
peller, a runner and fluid circulating and cooling means
within said casing comprising a working chamber be-
tween said impeller and said runner, 2 scoop tube cham-
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ber axially spaced from said working chamber and con-
nected therewith to form a free communication with the
latter, a scoop tube mounted for radial adjustment within
said scoop tube chamber, toward an innermost position
at which the mouth of said scoop tube is nearer the
central coupling axis than is said working chamber, a
rotatable annular reservoir axially spaced from said com-
municating chambers, both said reservoir and said casing
being connected to said runner to rotate together with the
same, said reservoir having an inner and an outer an-
nular wall, and being connected to said scoop tube sub-
stantially at the level of said inner annular wall for cir-
culating the fluid to be cooled from said working cham-
ber to said reservoir, and at least one passage connecting
said reservoir with at least one of said communicating
chambers for recirculating the fluid from said reservoir
to said working chamber, said reservoir having an ex-
ternal diameter smaller than the external diameter of said
working chamber, the volume of that portion of the in-
terior of said reservoir which lies between a level cor-
responding to said innermost portion of said scoop tube
and said inner annular reservoir wall being at least equal
to the sum of the volumes of said working chamber and
said scoop tube chamber.
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