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& Standard Sanitary Corporation, New York, N. Y.,

a corporation of Delaware
Application September 13, 1956, Serial No. 669,751
7 Claims. (Cl 60—54)

The present invention relates to a fluid coupling or
torque transmitter, and in particular to pump and cooling
apparatus used in the working fluid circuit,

It is an object of the present invention to provide a
fluid torque transmitter employing a scoop tube for
regulating the size of a revolving ring of working fluid
in a scoop chamber and thereby the amount of such
working fluid in the work chamber, said torque trans-
mitter being constructed and arranged so that energy
from working fluid in said revolving ring is utilized for
pumping additional working fluid from a reservoir
chamber back to said scoop chamber.

It is still another object of the present invention to
provide a fluid torque transmitter of the foregoing char-
acter where a jet pump is employed in the working circuit
for pumping the working fluid from the reservoir chamber
to the scoop chamber.

It is still another object of the present invention to
provide a fluid torque transmitter of the  foregoing
character where the jet pump is mounted on the end of
the scoop tube so that it will always be immersed in
the revolving ring of working fluid when the scoop .tube
is in its operative position with its mouth engaging the
ring to define the inner diameter thereof.

It is still another object of the present invention to
provide a fluid torque transmitter employing a scoop
tube for regulating the size of a revolving ring of working
fluid in a scoop chamber and thereby the amount of such
working fiuid in the work chamber, said torque trans-
miiter having a pump for returning working fluid from
the reservoir chamber to the work chamber, said pump
being constructed and arranged to provide an automatic
torque-limitation for driven loads by allowing the working
fluid to be drawn from the scoop chamber at a more
rapid rate when sudden overloads are- applied thereby
reducing the fluid in the work chamber and limiting the
torque that can be transmitted,

Stll another object of the present invention is to
provide a torque transmitter of the foregoing character
which requires a minimum of moving parts and is char-
acterized by its economy in manufacturing and ‘trouble
free operation.

It is still another object of the present invention to
provide a torque transmitter of the foregoing character
which has a simple and efficient cooling system for the
working fluid.

Other objects of this invention will appear in the
following description and appended claims, reference

being had to the accompanying drawings forming a part

of this specification wherein like reference
designate corresponding parts in the several

In the drawings:

Figure 1 is a side elevation, partially in section, and
}vith p’ortions removed of one embodiment of the present
invention;

Figure 2is a fragmentary enlarged section of the scoop
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tube and jet pump employed in the embodiment of
Figure 1; . :

Figure 3 is a front elevation of the scoop tube and
jet pump; }

Figure 4 is a perspective view of an embodiment of
the invention employing a cooling system for the working
fluid; and ) -

Figure 3 is an enlarged end elevation of the disclosed
embodiment of the invention.

Before explaining the present invention in detail, it
is to be understood that the invention is not limited in
its application to the details of construction and arrange-
ment of parts illustrated in the accompanying drawings,
since the invention is capable of other embodiments and
of being practiced or carried out in various ways. ' Also,
it is to be understood that the phraseology or terminology
employed herein is for the purpose of description and
not of limitation. i -

Referring now to the drawings, a more detailed descrip-
tion of the invention will be given. ‘The fluid coupling or
torque transmitter 10 has a housing 12 forming at the
bottom thereof a sump or reservoir chamber . 14 for
the working fluid. ’

Positioned within the housing 12 is a work chamber
18 and a scoop chamber 28. The work chamber 18 is
formed by the vaned impeller 22 and the vaned runner
24 which are mounted, respectively, on the ends of drive
shaft 26 and driven shaft 28. The impeller 22 is con-
nected to drive shaft 26 by means of the hub 30 which is
keyed to shaft 26 of motor 32, Figure 4. The end flange
of motor 32 will fit into the opening 34 of housing 12
closing the same.

The runner 24 is locked against rotation on driven
shaft 28 by means of rod 36 which passes through shaft
28 and the opposite ends thereof seat in radial V-grooves
38 formed in the hub of runner 24. -

Connected to the impeller 22 is a casing 40 which
encloses the runner 24 and forms the scoop  chamber 20.
A baffle plate 42 is mounted on shaft 28 to close the
shaft opening 44 in casing 40. The baffle plate 42 is
stationary in operation and is supported by the shaft
bearing 46.  Supported against rotation on housing 12
and on one side of shaft 28 and passing through baffle
plate 42 is a manifold 48 and a scoop tube 50 having an
inlet mouth 52 at its free end, Tube 50-is connected at
its upper end with a passage 53 formed in manifold 48,
As best seen in Figure 5, the position of scoop tube
mouth 52 relative to the periphery of scoop chamber 20
can be varied by turning the screw member 54 which
raises or lowers rod 56 pivotally connected to the arm
58 on which manifold 48 and scoop tube 50 are carried.

On the outer free end of scoop tube 50 is a passage-
way 60 in line with the normal flow of working fluid
in scoop chamber 28 so that such fluid will enter at the
inlet 62 and be discharged at the outlet 64. The interior
of this passageway 66 is constructed and arranged to
form a jet pump. Thus, a throat is formed at 66 and a
nozzle 68 discharges into the suction or low préessure
chamber 70. A conduit 72 extends between the: suction
chamber 70 and passage 55 formed in manifold 48.
A conduit 74 extends between passage 55 and the reser-
voir chamber 14. As will be explained later, the jet
pump operates to draw working fluid from the reservoir
chamber 14 through the conduit 72 and out the discharge
outlet 64 into the scoop chamber 20 with the working
fiuid that flows through bassageway 60.

The working fluid in the sCo0p chamber 29 is .re-
moved to a desired extent by the action of scoop.-tube 50
which forms a portion of a passageway including pas-
sage 53, conduit 76, cooler 78 and return conduits 80
which discharge into reservoir chamber 14. Where de-
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sirable, this passageway may by-pass the cooler 78 and
discharge directly into reservoir chamber 14,

The cooler 78 is mounted on the cutside of housing 12
and has a'plurality of conduits 82 extending between con-
duits 76 and 80 and surrounding the shaft 28. Radial
fins 84 are on conduits for aiding in transferring heat to
the surrounding atmosphere. To further assist this proc-
ess a fan wheel 86 is mounted on the shaft 28. If de-
sired a. guard 88 may enclose the finned conduits 82.

In the operation of the illustrated embodiment, let it
be assumed: that the motor 32 is turning the impeller 22
at a fixed speed and that working fluid is in the work
chamber 18, thereby coupling the runner 24 to the im-
peller 22 and rotating shaft 28, A revolving ring of
working fluid: will be present in scoop chamber 28, the
amount of which will be controlled by the position of
the mouth 52 of scoop tube 50. This in turn controis the
amount of working fluid in the work chamber 18, and
hence, the torque that can be transmitted to shaft 22.

The working fluid that is removed by scoop tube 58
will pass through the cooler, as previously described, and
will return to the working fluid reservoir 14.

Working fluid is returned to the scoop chamber by
means of the jet pump mounted on the end of the scoop
tube 50. The fluid will be sucked through the conduit
74, passage 55, conduit 72 and discharged into the scoop
chamber as a fresh supply of cooled working fluid. It
will be observed that the jet pump is always immersed in
the ring of working fluid while the scoop tube is function-
ing to control the dimension of the rotating ring of work-
ing fluid. In the disclosed embodiment, it is necessary,
therefore, that the scoop tube have a greater capacity for
withdrawing working liquid than the jet pump has for
adding working fluid.

One of the features of this invention is the simplicity
of the control and pumping apparatus. The minimum of
moving parts are employed thereby avoiding unnecessary
wear and ultimate replacement of parts. Furthermore,
the cost of making and assembling the parts is relatively
low.

Another feature of the invention is the automatic
torque-limitation for driven loads. In the event a sudden
overload occurs, the working fluid will be drawn out of
the scoop chamber into the work chamber. This quick
removal of the working fluid from the scoop chamber
will have the effect of stopping the prime to the jet
pump so that no further replacement of working fluid oc-
curs, and thereby limiting the torque that can be trans-
mitted to the driven equipment.

Still another feature is the umique cooling system
that may be employed, if desired. -It is to be observed
that the cooler also has no parts that can be worn or
which will require maintenance, and yet it assures con-
stant air cooling of the finned coils.

Having thus described the invention, I claim:

1. A fluid torque transmitter comprising a drive shaft
carrying an impeller, a driven shaft carrying a runner,
said impeller and runner being axiaily aligned and in
juxtaposiiton to form a work chamber for the working
fluid, a casing comnected to said impeller for rotation
therewith and defining a scoop chamber in axial align-
ment and fluid communication with said work chamber
to carry a rotating ring of working fluid during operation
of said transmitter, a stationary housing enclosing said
work chamber and scoop chamber and providing a reser-
voir chamber for the working fluid, & scoop tube mount-
ed against rotation on said housing and extending into
and adjacent the outer periphery of said scoop chamber,
the mouth of said scoop tube being disposed opposite
to the direction of retation of said scoop chamber {o con-
trol the amount of working fluid in said ring and thereby
in said work chamber, the discharge end of said scoop
fube communicating with a passage for returning work-
ing fluid to said reservoir chamber, and & jet pump mouat-
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ed on said scoop tube outwardly beyond. the motth there-
of so that said jet pump will be immersed in the ro-
tating ring of working fluid, the suction side of said jet
pump being connected to a conduit extending to said
reservoir chamber so that said jet pump will automati-
cally operate to return working fiuid to said scoop cham-
ber and thereby to said work chamber during operation of
said transmitter.

2. A fluid torque transmitter comprising a drive shaft
carrying an impeller, a driven shaft carrying a runner,
said impeller and runner being axially aligned and in
juxtaposiiton to form a work chamber for the working
fluid, a casing conmected to said impeller for rotation
therewith and defining a scoop chamber in axial align-
ment znd fluid communication with said work chamber
to carry a rotating ring of working fiuid during operation
of said transmitter, a stationary housing enclosing said
work chamber and scoop chamber and providing a reser-
voir chamber for the working fluid, a scoop tube mounted
against rotation on said housing and extending into and
adjacent the outer periphery of said scoop chamber, the
mouth of said scoop tube being disposed opposite to the
direction of rotation of said scoop chamber to control
the amount of working fluid in said ring and thereby in
said work chamber, the discharge end of said scoop tube
communicating with a passage for returning working
finid to said reservoir chamber, said scoop tube being ad-
justable to vary the distance its mouth is from the axis of
said scoop chamber so that the quantity of working fuid
in the work chamber can be varied, and a jet pump
mounted on said scoop tube outwardly beyond the mouth
thereof so that said jet pump will be immersed in the ro-
tating ring of working fluid, the suction side of said jet
pump being connected to a condnit extending to said
reservoir chamber so that said jet pump will automati-
cally operate to return working fluid to said scoop cham-
ber and thereby to said work chamber during operation of
said’ transmitter.

3. A fiuid torque transmitter comprising a drive shaft
carrying an impeller, a driven shaft carrying a runoer,
said impeller and runmer being axially aligned and in
juxtaposition to form a work chamber for the working
fluid, a casing connected to said impeller for rotation
therewith and defining a scoop chamber in axial align-
mient and fluid communication with said work chamber to
carry a rotating ring of working fluid during operation
of said transmitter, a stationary housing enclosing said
work chamber and scoop chamber and providing a
reservoir chamber for the working fluid, a scoop tube
mounted against rotation on said housing and extending
into and adjacent the outer periphery of said scoop
chamber, the mouth of said scoop tube being disposed
opposite to the direction of rotation of said scoop cham-
ber to control the amount of working fluid in said ring
and thereby in said work chamber, the discharge end
of said scoop tube communicating with a passage for
returning working fluid to said reservoir chamber, and
a jet pump mounted on said scoop tube outwardly be-
yond the mouth thereof so that said jet pump will be
immersed in the rotating ring of working fluid, the suction
side of said jet pump being connected to a conduit ex-
tending to said reservoir chamber so that said jet pump
will automatically operate to return working fluid to said
scoop chamber and thereby to said work chamber during
operation of said transmitter, said jet pump having a
lesser capacity for transferring working liquid than said
scoop tube so that the latter will always control the inner
diameter of the rotating ring of working fluid.

4. A fluid torque transmitter comprising a drive shaft
carrying an impeller, a driven shaft carrying a runner,
said impelier and runnmer being axially aligned and in
juxtaposition to form a work chamber for the working
fluid, a casing connected to said impeller for rotation
therewith and defining a scoop chamber in axial align-
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ment and fluid communication with said work chamber
to carry a rotating ring of working finid during operation
of said transmitter, a stationary housing providing a
reservoir chamber for the working fluid, a2 cooling coil on
the outside of said housing through which working fluid
can be passed, a scoop tube mounted against rotation
and extending outwardly to adjacent the outer periphery
of said sccop chamber, the mouth of said scoop tube be-
ing disposed opposite to the direction of rotation of said
scoop chamber to control the amount of working fluid
in said ring and thereby in said work chamber, the dis-
charge end of said scoop tube communicating with a
passageway leading to the inlet of said cooling coil, an-
other passageway leading from an outlet of said cooling
coil to said reservoir chamber, said cocling coil at least
partially encircling one of said shafts, a fan mounted on
the last named shaft for circulating air over said cooling

coil, and a jet pump mounted on said scoop tube out-

wardly beyond the mouth thereof so that said jet pump
will be immersed in the rotating ring of working fluid, the
suction side of said jet pump being connected to a conduit
extending to said reservoir chamber so that said jet pump
will automatically operate to return working fluid to said
scoop chamber and thereby to said work chamber dur-
ing operation of said transmitter,

5. In a fluid torque transmitter the combination com-
prising driving and driven shafts operatively connected
to impeller and runner elements, respectively, and form-
ing a work chamber; means forming a scoop chamber
in fluid communication with the work chamber; a scoop
tube in said scoop chamber for engaging a rotating ring of
working fluid and thereby contrelling the amount of
working fluid that is present in the work chamber; a
jet pump mounted on the fiuid-engaging end of said scoop
tube beyond the mouth thereof so that said jet pump
will always be immersed in said rotating ring of work-
ing fluid while the scoop tube is operating; said jet pump
having an inlet at one end; an outlet at the other end and
a restricted orifice intermediate said ends opening into
a low pressure chamber; a passageway terminating in
said low pressure chamber and communicating with a
working fluid reservoir through which working fluid can
flow to said low pressure chamber and from there into
said scoop chamber.

6. In a fluid torque transmitter the combination com-
prising driving and driven shafts operatively coupled to
impeller and runner elements, respectively, and forming
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a work chamber; means forming a scoop chamber in
fluid communication with the work chamber; a scoop
tube in said scoop chamber for engaging a rotating ring
of working fluid and thereby controlling the amount of
working fluid that is present in the work chamber; a
working fluid reservoir chamber, a passageway for work-
ing fluid extending from the fluid ring-engaging mouth
of the scoop tube to said reservoir chamber, a second
passageway including a jet pump communicating with the
rotating ring of working fluid in the scoop chamber for
passing working fluid through said jet pump and dis-
charging the fluid back to the scoop chamber; and a third
passageway extending between said jet pump and said
reservoir chamber for conducting working fluid from
said reservoir chamber through said pump and discharg-
ing the fluid back to the scoop chamber,

7. In a fluid torque transmitter the combination com-
prising driving and driven shafts operatively coupled to
impeller and runner elements, respectively, and forming
a work chamber; means forming a scoop chamber in
fluid communication with the work chamber; a scoop
tube in said scoop chamber for engaging a Totating ring
of working fluid and thereby controlling the amount of
working fluid that is present in the work chamber; a
working fluid reservoir chamber; a cooler; a passageway
for working fluid extending from the fluid ring-engag-
ing mouth of the scoop tube through the cooler to the
reservoir chamber; a second passageway including a jet
pump communicating with the rotating ring of working
fuid in the scoop chamber for passing working fluid
through said jet pump and discharging the fluid back to
the scoop chamber; and a third passageway extending be-
tween said jet pump and said reservoir chamber for
pumping working fluid from said reservoir chamber
through said pump and discharging the fluid back to the
scoop chamber; said cooler having at least one conduit
spaced from and surrounding one of said shafts and hav-
ing radial fins projecting from its surface, and a fan
rotatably mounted on said one shaft inward of said con-
duit for directing cooling air between said fins.
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