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This invention relates to variable speed hy-
drautic couplings, and has for Its object to pro-
Hde an improved construction of this class, hav-
ing eccentric rotary pumps, one of which may

be gdlusted In eccentricity to control the flow !

af fluld Into the other pump, whereby the ldt-
ter pump may be controlled in opetation,

In the accompanying drawings:

Fiz. 1 Is a vertical sectional view of a hydraalic
coiplineg emnbodying the Invention;

Fig. 2 1s a sectlonal view, the left half taken
on tie line II—O and the right half taken on
the line II'—TI" of Fig. 1;

Firs, 3-6 are dlagrammatlc views illustrating
the operative relations between the eccentric ro-
tary pumpg on driving and driven sides.

Refernng to the drawings, a driving shaft
snd a dilven shaft 2 extend in an alinement Irfto
a closed casing 3, for example comprising a body
¢ and a cover member 5, through in a fluid-tight
relation opposite hubs 6 and T provided in the
cover member and the body respectively. The
casing is provided with an internal cylindrical
case member 8 integral with or secured to the
casing, whereby the casing is divided Into inner
and outer chambers. A part of the inner wall
of the internal cylindrical case member 6 Is adapt-
ed to receive a cylinder 8 for an ecéentric rotary
rump associated with the driving shaft | In the
casing 3, through the intermediary of an adjust-
ing ring 10 whereby the cylinder 9 may be ad-
justed to position in conceuatric or in various ec-
centric relation as desired to the driving shaft
|, while the other part is adapted to recelve a
cylinder 1) for an eccentric roiary pump assc-
ciated with the driving shaft 2 in the casing 3.

The driving shaft | carries a rotor 12 for the
eccentric rotary pump, secured to its inner end
in the cylinder 9. The rotor 12 has a smaller
diameter than the inner diameter of the cyiin-
der 9, so as to leave & sultable space between
the ecylinder 9 and the rotor 12, and is pro-
vided with a numher of radial movable blades 13
supported by means of spira] springs 14 In slots (5
provided in the rotor 12 for that purpose.

The cylinder (1 for the eccentric rotary pump
assoclated with the driven shaft 2 may be In-
tegral with as shown or secured to the rotator
§2 for the eccentric rotary pump associated with
the driving shaft . 'The inner circumferential
wall of the cylinder If is in an eccentric rela-
t1on to the driven shaft 2, while its external cir-
cumferential face is in a concentric relation to
said driven shaft,

Similarly to the driving shaft I, the driven
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shart 2 carriés o rotof 6 for the éctentrle’ ro-
tdry” punip sécufed £o ftg (hriér énd I fhe ¢ylin-
der (I, The rotor I8 hag a sinalléF diameter
than the ihner diarheter of thie éylirider 11, g0 as
to leave a suitable space between the c:,'IInder i1
and' the rotor (6, and is provlded with a num-
ber of radinl mdvdble blddes (T dupported by
nrednis 6f splial spriugs ¥ in slofs 9 provided
1 tthe rotor (§ for that purpose.

The eylihdér 9 fs provided with ports 28 and
2T, the adjastinig ring 0 ports 72 and 23 adapted'
to cotnmunicdie with the ports 20 and 21 resbec-
tively, and the ¢ylinder (1 ports 24 anu 25, The
Interal eylindifeal’ case niember d iz provided

" with circumfereritial series of ports 26, 11, 28

srd 29 ads.pﬁed to cottirmiiiidate with the ports 20,
zf, 22 and' 23’ redpettively, and Js provided with
g cireufiiferential arndlar chamber 30 including
the ports 2T arid 28, Spring loadeéd safety valves
31 and 32 are provided for limiting flind pressure
in the outside and the inside of the annular cham-
ber 30 respectively,

For the operation of the adjfusting ring {0 and
the cylinder 9 to adfust the cylinder § in a con-
centric or various eccentric positions to the driv-
ing shaft 1, the adjusting ring i® ig provided with
8 clrcumferential flange with teeth 33, the cylin-
der 9 a clrcumferential flange with teeth 34. The
teeth 33 engaged with a toothed wheel 3% which
may be driven by means of a handle 36, and the
teeth 34 is drivingly connected throueh idle
wheels 37 and 38 to a toothed wheel 39 which
may be driven by means of the said handle, so
that the adjusting ring 10 and the cylinder 9
may be moved In a ceriain relation by means of
the handle 39.

All the contacting faces of the paris are made
m fluid tight, and the space in the casing is Ailled
with sultable fluid, such as oll and water.

In operation, whea the driving shaft | and
hence the rotor 12 are driven in a direction as
indicated by an arrow in Fig. 2, fluid will be ad-
mitted from the annular chamber 38 thiough the
ports 27, 23 and 21 into the cylinder 9, and thence
the fluid will be forced through the ports 20, 22,
and 26 into the space in the casing 8 on the out-
side of the Internal cylindrical case @, and thence
the fluid will be forced through the ports 208 and
25 into the cylinder {1 to drive the rotor 16 and
hence the driven shaft 2 in a direction opposite
to that of the driving shaft [, and thence the fuid
will be forced through the ports 24 and 28 into
the annular chamber 30, the fluld being thus
circulated.

In each c¢ycle of the fluid, if the volume of the
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fluld leaving the cylinder 9 during one complete
revolution of the rotor 12 15 the same as the vol-
ume of the fluld leaving the cylinder if during
one complete revolution of the rotor 1§, the driv-
en shaft 2 will remain still, es the cylinder ti
rotates with the driving shaft I. In accordance
with whether the former volume of the fluld is
larger or smaller than the latier volume of the
fluld, the driven shaft 2 will be apparently driven
in a direction opposite to or the same direction
ag that of the driving shaft 1. By so making
the cylinder 9 that it may contain larger volume
of the fluld by a guitable volume than the volume
of the fluld which may be filled in the cylinder
i1, and by the regulation of the volume of the
fluid forced from the cylinder 8 into the cylinder
11 by changing the relative position of the cylin-
der 9 to the rotor {2 by means of the adjusting
ring 10, the driven shaft 2 may be apparently
driven at varlable sbeed, even smealler or larger
than the speed of the driving shaft I, in a di-
rectlon opposite to or the same direction as that
of the driving shaft 1.

This will he Dlustrated in detall with reference
to Plgs. 3-8.

With the cylinder 9 in the relative position to
the rotor 12, as shown in Fig. 3, so that the
volume of fluld discharged from the cylinder 8,
during one complete revolution of the driving
shaft | is larger than the volume of fluid to be
admitted into the cylinder {1, during one com-
plete revolution of the driven shaft 2 in such a
direction as indicated by ah arrow, the driven
shaft 2 will be driven In the opposite directlon
to the direction of the driving shaft I,

With the cylinder 8 in the relative posttion to
the rotor 12, as shown In Flg. 4, so that the
volume of Auld discharged from the cylinder 8,
during one complete revolution of the driving
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shaft 1 is equal to the volume of fAluid to be ad-
mitted Into the cylinder il, durlng one complete
revolutien of the driven shaft 2, the driven shaft
2 will remain still, as the cylinder 11 iz driven
with the shaft 1.

With the cylinder 8 In the relative position to
the rotor 12, as shown in Fig. b, so that the
volume of fluld discharged from the cylinder 8,
for one comblete revolution of the driving shaft
| and hence the rotor 12 js smaller than the vol-
ume of fluld to be admitted info the cylinder
{1, for one complete revolution of the rotor (6
and hence the driven shaft 2, the fluld pressure
in the space In the casing 3 on the outside of
the Internal cylindrical case 6§ will become lower
than that in the annular chamber 38, as the
cylinder 11 rotates with the rotor 12 on the driv-
Ing shaft. This pressure difference will appar-
ently cause the rotor (6 to be driven in the same
direction as that of the rotating cylinder I1I.
In this case, thus the driven shaft 2 will be
driven in the same direction as the driving shaft
I, the cylinder 9 being concentrically positioned
to the rotor 12,

Finally, with the cylinder 8 In the relative
position to the rotor 12, ag shown In Fig, 6, the
fluild will apparently enter in the cylinder 8
through the port 20 Instead of the port 21 and
discharge through the port 21 instead of the port
20, and will apparently enter into the cylinder
It through the port 24 instead of the port 28
and discharge through the port 28 instead of
the port 24, in the opposite direction to the above
cases. Thus, the rotor 16 and hence the driven
shaft 2 will be apparently driven In the same
direction as the driving shaft | and hence the
cylinder {1, at a speed In accordance with the
volume of fluld discharging from the cylinder 9.
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