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3 Claims.

This invention relates to hydraulic power
transmitting devices of the general type shown
and broadly claimed in my prior Patent
1,199,359 and in which there is employed a

5 cenfrifugal pump or rotor for imparting kinetic

energy to a liquid, and a turbine rotor juxta-

posed thereto and caused to rotate by the

kinetic energy of said liquid. 'The parts may

be so designed and proportioned as to cause the
10 rotors to turn in the same or opposite direc-
tions and at substantially the same or at mate-
rially different speeds. .

The invention relates more particularly to
that type in which the quantity of liquid in
the working circuit may be varied at will to
control the transmission of power and the speed
of the driven rotor under varying operating
conditions. In the usual apparatus of this type,
the liquid may be completely withdrawn from
the working circuit under no-load conditions,
but the air which replaces the liquid upon the
withdrawal of the latter is caused to flow by
the continued rotation of the driving rotor, and
therefore there is objectionable power trans-
mission to the driven rotor and objectionable
losses of energy and increase in temperature.

The object of the invention is to avoid or
minimize these losses by interrupting the cir-
culation of the air or other filling fluid within
the closed circuit of the machine at one or
several points by special throttling means oper-
able at will.

This object is attained in turbine transform-
ers or turbo-gears, such as described in the
U. 8. Patent 1,199,359, running without load, by
adjusting throttling means, such as annular
bodies, clearance sluice valves, diaphragms or
the like so that the circuit in which ventila-
tion takes place is interrupted. The throttling
means are made operative after the ventilating
effect has started, either by hand or otherwise.

A particularly satisfactory solution of the
problem is attained by the throttling body
checking the ventilation flow consisting of a
fluid heavier than the fluid circulating and
which at one or several points stops the. circuit
of the ventilation fluid.

In hydraulic power transmitting apparatus
the throttling means can preferably be formed
by a rotating liquid ring which is produced
within one of the rotating wheels, for instance,
by centrifugal force and which revolves with
the same without coming into contact with the
other wheel.

In the accompanying drawings, which form
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a part of this specification, several embodiments
of the invention are represented by way of ex-
amples. In these drawings—

Fig. 1 a sectional view of a hydraulic power
transmitting apparatus provided with an an-
nular portion for g throttling liquid; and

Figs. 2 and 3 represent sectional views of a
hydraulic power transmitting apparatus similar
to Fig. 1 having throttling sluices adjustable
from outside, at different points of the circuit. 3¢

Like numerals designate like or similar parts
throughout all figures of the drawings.

Referring to Fig. 1 which represents a turbo-
coupling of the kind shown in Fig. 3¢ of U. S.
Patent No. 1,199,359, a primary or pump wheel 15
I and a secondary or turbine wheel 2 are pro-
vided. When the secondary wheel 2 is stopped
and the primary wheel | rotating the air or
other gaseous fluid contained in the evacuated
circuit will produce a sensible ventilation effect. g9
In this instance the air, driven by wheel |
through wheel 2, would circulate in an uninter-
rupted circuit. According to the present inven-
tion a liguid seal is provided for within the ex~
terior part 3—4 of the gear, in this instance, e. g.,
within the primary wheel 1, so that the objec-
tionable closed circuit flow of air is prevented
from developing.

Preferably, the arrangement may simply con-
sist in that after evacuation of the wheels |
and 2 a suitable portion of the liquid, sufficient
for throttling the ventilation flow, is left, to form
the seal automatically. For this effect in the
turbo-gear shown, in Fig. 1 the outlet T may be
placed at a suitable radius smaller than the
outside radius while the outside overhanging
portion of the particular wheel is designed so
as to afford a U-shaped or cup-like water seal.

After the space [—2 of the coupling has been
emptied, there automatically remains a definite
amount of liquid in the space 3—4& which under
the influence of the centrifugal force forms a
ring and results in throttling the ventilation
flow. In order that balancing is ensured by
levels of the same height, small communication
perforations 8 may be made in the bucket
forming channels in the wheel. The liguid may
be supplied to the operating circuit through the
hollow passage in the shaft of the primary
wheel I, and this inlet and the outlet T may be :
controlled to permit the complete filling or sub-
stantial emptying of the coupling and thereby
control the amount of the slippage and amount
of power transmitted through the kinetic energy
of the liquid.
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In the specific construection illustrated in Fig.
1, the shaft of the driving rotor [ is provided
with a bore 9 whereby the liquid may be de-
livered through this bore to the inner end of
the shaft I and thence into the working cir-
cuit. Surrounding the shaft I there may be pro-
vided a bracket, pedestal or collar 5 having an
annular groove 6§ communicating with the end
of the bore 9, and liquid may be delivered to this
groove and thence into the working circuit
through a conduit {0 controlled by a valve i{.
The outlet opening 71 of the working circuit
may be provided with a valve {2 of the turning
plug or any other suitable type. As shown, the
valve stem is provided with a two-armed lever
13, and mounted adjacent to the path of move-
ment of this lever, there is shown a rod mounted
for oscillation about an axis which may be
radial of the coupling. This rod is shown as
provided with a handle {4 and a pair of control
stops 75 and 16 extending in opposite directions
and movable into or out of the path of move-
ment of the opposite ends of the lever 13,

With the parts in the position shown in Fig. 1,
the rotation of the coupling about its axis will
cause the outer end of the lever I3 to engage
the stop 75 and move the valve 12 in one direc-
tion. To reverse the position of the valve, the
handle (4 is swung through the required angle
to bring the stop 76 into the path of the inner
end of the lever 13, and the engagement of the
lever with this stop will move the valve in the
opposite direction. The mechanism shown is
merely typical of mechanism which may be em-
ployed for controlling the inlet and outlet ports,
and the details constitute no portion of my pres-
ent invention.

As a rule, the throttling body, thus also the
fluid ring or its substitute, may be inserted at
any point of the flow machine, in the case of
power transmitting turbo-gears e. g. in a primary
or secondary or stationary guide wheel. The
arrangement to be provided for depends on the
particular case, e. g. on whether in automobiles
the primary part or the secondary part keeps
moving for a longer time so as to be able to
form the fluid ring.

The embodiment shown first of all refers to
the turbo-coupling above referred to, but with-
out leaving the scope of the invention it is also
applicable to any general type of fluid gears
based on the turbine system and to all fluid im-
pelled or fluid impelling flow machines.

In the construction represented in Fig. 2 the
circuit can be interrupted by means of a cylin-
dric sluice {5 supported through rods 16 pro-
jecting out of a wall of the part 1. The rods
{6 are arranged around the said wall and at-
tached to a disk like carrier {1 at their oufer
ends, so that axial displacement of the disk 7
will place the sluice between the parts | and 2
or into a circular slot I8 of the wall, respec-
tively.

In the construction of Fig. 3 the vanes 20 of
the primary wheel { are cut to give way for
the sluice (5, the other arrangement of the gear
being similar to that of Fig. 3.
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The present invenfion affords sensible ad-
vantages over the known methods for reducing
ventilating in flow machines, for instance by
evacuation with the aid of vacuum pumps as
used for steam turbines. Nevertheless the means
so far known for the reduction of ventilation
(e. g. evacuation) may be used in combination
with the novel means disclosed.

In order that the effect of the subject mat-
ter of the invention is not impaired by the
water evaporating or splashing in the cup-like
water seals, it is preferred to provide a make-
up appliancé which. regularly replaces the water
lost.

What I claim is—

1. A hydraulic coupling of the kinetic type,
including a pair of annular coaxial relatively ro-
tatable members, one serving as a liquid driving
member and the other as a liquid driven mem-
ber, said members having passages for the circu-
lation of a liquid therethrough in a closed work-
ing circuit, one of said members having the ra-
dially outermost portion of its passage substan-
tially U-shaped, means for controlling at will
the admission of liquid to said circuit, independ-
ent means for controlling at will the escape of
liquid from said circuit, whereby transmission
of power through the kinetic energy of the
liguid may be varied in accordance with the
amount of liquid in said circuit, and means to
prevent air circulating through said U-shaped
passage upon the discharge of operafing fuid
from said coupling.

2. A hydraulic coupling of the kinetic type,
including a pair of annular coaxial relatively
rotatable members, one serving as a liquid driv-
ing member and the other as a liquid driven
member, said members having passages for the
circulation of liguid therethrough in a closed
working circuit, means for varying the amount
of liquid in said circuit and thereby controlling
the transmission of power through the kinetic
energy of the liquid in accordance with the
amount of liquid in said circuit, and means car-
ried by the driving member for preventing the
circulation of air in said circuit when the liquid
is withdrawn from said circuit.

3. A hydraulic power transmitting device of
the kinetic type, including a pair of annular
coaxial relatively rotatable members, one serv-
ing as a liquid driving member and the other as
a liquid driven member, said members having
passages for the circulation of a liquid there-
through in a closed working circuit, one of said
members having the radially outermost portion
of its passage substantially U-shaped with ra~-
dially inwardly directed ends, means for con-
trolling at will the admission of liquid to said
circuit, and means for controlling at will the
escape of liquid from said circuit and so located
as to not empty said U-shaped portion, where-
by one of said members may be entirely emptied
and liquid refained in said U-shaped portion of
the other member to form a liquid seal which
prevents air circulation in said coupling.
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