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This invention relates to automatic means
for controlling the speed ratio of hydraulic
couplings and change speed gears.

The chief object of the invention is to auto-

5 matically effect a change of transmission ratio
in such change speed gears so as to always
maintain the most suitable coupling.

The invention consists, primarily, in the
speed ratio regulating means for hydraulic

10 change speed gears being constructed and ar-
ranged in such manner that its controlling
movements will be effected under the com-
bined influence both of the fluid pressure in
the pressure chamber of the device and of the

15 centrifugal force acting upon a rotating mem-
bev, so that the transmission ratios will be
dependent on and changed with both the
turning moment of the driven member of the
device (which moment is measured by the

20 fluid pressure in the system) and the number
of revolutions per minute of the driving mem-

ber, or the driven member, or both said mem-

bers, :

A further object of the invention is to pro-

25 vide in a hydraulic coupling device one or
more valves sensitive to the opposing actions
of centrifugal force and fluid pressure, dis-
posed so as to control the flow of fluid through
a pump which is connected between driving

30 and driven elements, the position of said
valve or valves thereby determining the rel-
ative motion between said elements.

Further objects of the invention will be ap-
parent from the detailed description of my

35 invention with reference to the accompanying
drawings.

In the drawings, several forms of a hy-
draulic coupling and change speed gear con-
structed according to the differential prin-

1o ciple and specially adapted for automobiles
or the like ave illustrated as examples em-
bodying the invention. Fig. 1is a section of
the one form of embodiment on the broken
line 1—1 of Fig. 2. Fig. 2 is a section on

t5 line 2—2 of Fig. 1. Fig. 3 is an axial section
of another form of embodiment. Fig. 4 is
a transverse sectional view of the delivery
pump viewed from the left-hand side of Fig.
1; Fig. 5 is a similar view of the first receiv-

j0 ing pump to the left of Fig. 1, and Fig. 6 a

similar view of the second receiving pump to
the right of the first receiving pump. Fig.

7 is an end view of the change speed gear

viewed from the right hand side of Fig. 1 and
showing the ratchet device for checking the

&

575,673, and in Sweden November 16, 1921,

stator elements ; Fig. 8 is a view similar to that
of Fig. 2, showing a modification of the
change speed gear wherein the control valves
are actuated indirectly by centrifugal force;
and Fig. 9 is a similar view showing a fur-
ther modification wherein one of the control
valves is actuated indirvectly by centrifugal

80

force and a spring and another of the control .

valves is actuated directly by a spring and in-
directly by centrifugal force.

In the embodiment shown in Figs. 1 and 2,
in which the pump elements are formed as
sliding vane pumps, 1 is a driving shaft, such
as the motor shaft of an automobile. Firmly
connected to the said shaft is an outer casing
2 forming the driving rotor which is provided
with abutments 45, 46 and 47 and working
surfaces 48, 49 and 50, respectively, for the
different pump elements. Journaled in the

said casing 2 is a driven shaft 3, such as the
shaft of an automobile, and keyed to the said

shaft is a rotor 5 having radially movable
vanes 4, said rotor 5 forming the driven rotor
constituting, in conjunction with the driving
rotor 2, the pump system normally operating
as a delivery pump. Placed in the casing
2 are, further, two mutually independent
stator pump elements 6 and 7 having radially
movable vanes 8, 9, respectively, said stator
elements being keyed to sleeves 10, 11, respec-
tively and adapted to be turned relatively to
each other and to the driven shaft 8. The
stator elements 6,7 with their vanes 8, 9 form,
together with the driving rotor 2, the pump
system mnormallv operating as receiving
pumps to receive the output of the delivery
pump 2, 5. All the pump systems 2, 5, 2, 6
and 2, 7 are considered to be double acting,
i. e. provided each with two diametrically
disposed abutments and two working surfaces

so that the device as a whole will be mechani-

cally balanced. Attached to the free ends of
the sleeves 10, 11 are pawls 12 and 13 co-
operating with ratchet teeth 14 in a frame 15
-s0 that the stator elements 6 and 7 are free to
rotate with and relative to the driving rotor
2 when rotated in the direction of the arrow
but are prevented from turning in the op-
posite direction. The pawls are actuated by
springs 61 tending to retain the pawls in the
position shown in Fig. 7 and counteracted by
centrifugal force exerted by the pawls when
rotating with the stators 6 and 7 as is the case
in direct drive, when both receiving pumps
are cut out or when one of said pumps is cut
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out. By such means the pawls 12 and 18 will,
while rotating and due to centrifugal force,

b6 held out of contact with the teeth 14 of the

frame 15. - : :

Placed between the pump system 2, 5 at
one side and the pump systems 2, 6 and 2; 7
at the other side is a partition wall 16 firm-
ly connected to the casing 2, said wall carry-
ing regulating devices arranged and operat-
ing as hereinafter deseribed. - On account of
the arrangement of each pump element with
two abutments, the regulatin devices are ar-
ranged in pairs at diametrically opposite
points, one regulating device o each pair
only being shown in section in the figures,
for the sake of simplicity. -

Lying in a plane perpendicular to the axis
of tlze transmission shafts and from substan-
tially diametrically opposite points on the pe-

bores 17, 18, 19 forming cylindrical guides

for the reciprocating piston valves 20, 21, 22.

‘ANl the valves are shown in.their outer posi-

“tions in which the valve stem heads 26, 27,

‘25

35

40

45

28 placed at the inner ends of the valve stems
23, 24, 95 bear on the inner side of sleeves
99, 30, 31 which sleeves are rigidly attached

to the bores 17, 18, 19 so as to prevent fur-
“ther outward movement of the valves. Pivot-

ally connected to the valve stem heads 26,
27, 98 are connecting rods 32, 33, 34 pivoted

to rings 35, 86, 37 respectively, which rings
‘are adapted toturn independently on a drum

38 carried by the partition 16. By such com-

mon mounting of corresponding -diametri-.

cally disposed valves a like movement of the
valves belonging to each pair is secured. The
valve chambers or bores 17, 18 and 19 are
permanently connected at their outer ends,
through the openings 89 in the partition 16
(Fig. 1), to-the pressure chambers of the
pump system 2, 5, so that the valves 20, 21
are directly actuated by the fluid pressure in
the said chamber. In a certain predeter-
mined position of the valves 20, the valve
chambers 17 will be connected through open-
ings 40 (shown in Figs. 2, 5 and 6) to the

pressure chamber of the pump system 2, 6

. so that a connection will be established be-

&0

56

. 5 will, farther,

80

tween the pressure chambers of the pump
systems 2, 5 and 2, 6. In a similar manner,
through the valve chambers 18 and openings
41 in the partition 16, the pressure chambers
of the pump systems 2, 5 and 2, 7 can be con-
nected. The valves 20 and 21 actuated, dur-
ing the operation of the change speed gear,
by the fluid pressure in the pump system 2,
be thrown outward by the
centrifugal force, and the connections be-
tween the pressure chambers of the pump
systems hereinbefore described will, obvious-

-1y, be established when the fluid pressure in

the pump system 2, 5, and correspondingly the

. turning ‘moment on the- driven shaft 3, is

65

greater than the centrifugal force exerted by

1,701,908

the valve pistons 20, 21, “said ‘centrifugal

force being dependent on the weight of the

valve pistons and the number of revolutions
of the rotor 2 and the shaft 1.. As shown in
Fig. 2, the valve piston 20 is hollow while
the valve piston 21 is solid, and, on account
thereof, the lighter valve 20 will connect the

_pressure chambers of the pump systems 2, 5

and 2, 6 at a less pressure than that at which ..

the heavier valve 21 connects the. pressure

chambers of the pump systems 2, 5 and 2, 7.
.The by-pass valves 22 actuated by centrifugal

force and by springs 42 in opposite direc- .

tions establish, when the change speed gear
is at rest and up to a certain low number of
revolutions, a direct' connection through
openings 39, 43 between the pressure chamber
of the pump system 2, 5 and the suction cham-
ber common to all the pump systems so as to

sure to the suction side of the pumps.

As hereinbefore stated, the described cou-
pling and change speed gear is specially
adapted for automobiles, or the like, and in
the following description of the mode of op-
eration of the device, it will be assumed that
the valves 22 commence to move outwardly

- and thereby to gradually shut off the connec-

tion between the pressure chambers of the
pump system 2, 5 and the suction chambers,
when the number of revolutions approach 300
per minute; at which speed the engine com-
mences to develop useful power.- The valves
21 are weighted and dimensioned so that,
at a number of revolutions of, say, 900 per
minute, or more, and at a maximum turning
moment of the driving motor, their centrifu-
gal action exceeds the fluid presbure then ex-
isting in the pump system 2, 5 so that the said
valves begin to gradually shut off the connec-
tion between the pressure chambers of the

riphery of the partition 18, are parallel provide a condition of free engine in which’

“the fluid idly short-circuits from the pres-

8

pump systems 2, 5 and 2, 7. These valves

will close gradually because of the fact that
as they are progressively closed, the ports 41
which' they control are gradually restricted,
this resulting in an increase in fluid pressure,
which in turn increases the resistance to fur-
ther closing of the valve. Such increased re-

sistance can only be overcome by a further :

increase in speed of the driving rotor. A fter
valves 21 are fully closed and the speed of
the driving element further increased, valves
20 commence to close, the outward movement

of these valves in like manner gradually re-

stricting ports 40 until' when such ports are
fully closed, a direct drive is established, the
fluid being then locked in the pressure cham-

bers of the delivery pump 2; 5. As hereinbe- -

fore set forth, the relative timing of the
valves is determined by suitably proportion-
ing their masses with respect to the effective
pressure area, of the valves.  If the pressure
areas are equal, as shown in Fig. 2, the valves
being of the same diameter, the action of the
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valves is timed by providing a different mass
for each, the valves 21 which are heavier
being the first to close. o

Supposing the direction of running of the
driving rotor 2 to be that indicated by the
arrow in Figs. 4, 5 and 6 and supposing fur-
ther the openings 40-and 41, Fig. 2 (also in-
dicated for the sake of clearness by dashed
and dotted lines in Figs. 5 and 6) to be shut
by the valves 20 and 21, a fluid pressure will
arise in the chamber 51, Fig. 4, between the
abutments 45 and the vanes 4, and the rotor
5 will be caused to rotate with the same speed
as does the driving rotor 2, it being assumed
that the valves 22 shut off the connections 43
between the pressure chambers and the suc-
tion chambers of the delivery pump 2,5. The
pressure fluid in the chambers 51 enters
through the openings 39 to the valve cham-
bers 17 and 18, Fig. 2, at the outer ends of the
control valves 20 and 21, which will, thus, be
exposed to the said fluid pressure.

If then the load to be driven increases, also
the fluid pressure will increase and at a cer-
tain relationship between said pressure and
the centrifugal force exerted for instance by
the valves 20, said valves will be moved in-
ward and open the ports 40, Figs. 2 and 5,
leading to channels 52, Fig. 5, which are open
to the chambers 58 between the one side of
the abutments 46 and the vanes 8 of the first
receiving pump 2, 6. Due to the pawl and
ratchet device 13, 14, Figs. 1 and 7, the stator
6 with its vanes 8 cannot turn in a direction
opposite to that of the driving rotor 2 and,
consequently, a fluid pressure will arise in the
said chambers 58 causing a reaction force
on the abutments 46, which will be transmit-
ted through the rotor body 2 to the abutments
45 of the delivery pump 2, 5 and from there
through the fluid to the driven rotor 5. Thus,

 the torque of said latter rotor 5 will increase

50

correspondingly and at the same time the

rotor 5 will slip with relation to the driving
rotor 2 or obtain a decreased speed of rota-
tion, which is dependent on the relation be-
tween the volumetric capacities of the deliv-
ery pump 2, 5 and the receiving pump 2, 6.
The fluid delivered to-the receiving pump
2, 6 is withdrawn through the openings 54
at the opposite sides of the abutments 46 and
led to the annular suction chambers 55, which

. communicate through openings 56, Fig. 4

60

with the suction chambers 57 of the delivery
pump 2, 5. Thus, a circulation of fluid talkes
place between the delivery pump 2, 5 and
the receiving pump 2, 6. '

Further, if the load to be driven be still
increased, the speed of the driving rotor 2

remaining constant, also the fluid pressure

increases and the valves 21 are caused to open
the ports 41, Figs. 1, 2 and 6, and establish
a communication between the pressure cham-
bers 51 of the delivery pump 2, 5 and the
pressure chambers 58 of the second receiving

1,701,908
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;'gump.-2 7, Fig. 6, through the openings 39,
Fig. 4, the valve chambers 18 and the ports 41,
Fig. 2, and the channels 59, Fig. 6,0pen to said
latter- pressure chambers 58.° As described .
with relation to the coupling in of the pump 2, 70
6, a fluid pressure will now arise also in the .
chambers 58 and cause a reaction force on
the abutments 47, which is, as before, trans-
mitted to the driven rotor 5, the slip of which
relatively to the driving rotor 2 will be fur-
ther increased at the same time as its torque
will increase correspondingly. The fluid de-
livered to the receiving pump 2, 7 is returned
through the openings 60 at the opposite sides
of the abutments 47, the annular chambers 55
and the openings 56, Fig. 4, to the suction
chambers 57 of the delivery pump 2, 5.

It will be understood that the transition
between successive stages of coupling, as here-
inbefore set forth, occurs without shock in-
asmuch as the movement of the valves is
smooth and gradual. During the periods
that the valves are in motion a sli ping clutch
effect is an inherent characteristic of the
transmission, and this is true of each of the
three sets of valves. In shifting from neu-
tral through the several stages to direct drive,
it will be scen that the gradual closure of
valves 22 finally results in a positive fluid
drive at the ratio determined by the relative
volumetric capacities of the cooperating
pumps. Thereafter the gradual closing of*
valves 21 results in a smooth transition from -
the first spced ratio to the second speed ratio’
which is determined by the relative capacities 100
of pumps 2, 52, 7.” The same action will
occur during the closure of valves 20 during
which the transmission ratio is shifted from
second speed to direct drive. During the .
aforesaid transition periods, until the par- 105
ticular pair of valves which may be opera- -
tive under given conditions of fluid pressure
and centrifugal force, has opened sufficiently
to pass fluid substantially without any ob-
struction in quantities sufficient to meet the 110
demands of the receiving pump or pumps
which at that time may be cooperating with-
the delivery pump 2, 5, a slipping clutch ac- -
tion is_taking place. The resistance which
the valves in any partially closed position 115
offer to the flow of fluid, results in a direct
applicition of torque between the driving
rotor 2 and the driven rotor 5, because of the
fluid pressure developed from the partial clo-
sure of such valves. This slipping clutch 120
action will decrease until when a particular
set of valves is closed, a positive coupling is
provided at the next higher transmission
ratio,

It will be understood that the action of 125
valve springs 42 is so proportioned with re-
spect to the centrifuga) mass of by-pass valves
22 that said valves will occupy a wide open
Pposition (a radially inward position) when-
ever the speed of the driving rotor is re- 1%
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~ the motor according to the speed
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66

&

duced below 300 R. P. M., for example, or

such other speed as may be found satisfac-
tory for the 1dling speed of the engine when
the transmission is in neutral. With the said
valves fully open, no. appreciable pressure
will be developed in the chambers of the de-
livery pump 2, 5, and the transmission will
be set in neutral. -This automatic declutch-
ing action positively insures against stalling
the engine in 2 motor vehicle for examplie,
the clutch always disengaging before the en-
gine is slowed down to a stalling speed.

In accelerating. the operation is just the
reverse of that aboveset forth. The cou-
pling starts in neutral, valves 22 gradually

_closing and thus progressively reducing the

slip between the driving and driven elements.

- For a certain period after the closure of valve

29, valves 17 and 18 remain open, permitting
both the receiving pumps to coact with the
delivery pump to establish the first speed
driving ratio determined by the relative ca-
pacity of the pumps.
in fluid pressure,
the valves 21 will gradually close, thus cut-
ting out the receiving pump
gradually establishing the second speed driv-

“ing ratio. Upon a still further increase 1n

speed or decrease in load the valves 20 will
commence to close, thereby by gradual stages
shifting from second speed to_direct drive.
From the foregoing it will be clear that each
pair of valves during successive transition

periods under conditions resulting in changes

in driving ratio toward direct drive virtually
provides a smooth and gradually increasing
clutching effect for the transmission stage
of next higher ratio, the reverse operation
oceurring in shifting from direct drive
through the several stages to neutral.

Tt will be clear from the aforesaid that the
transmission ratio will be entirely automati-
cally regulated in accordance with the actual
circumstances, being
load on the driven shaft and the R. P. M. of
the driving shaft. The operator is thus re-
quired merely to control the fuel supply to
at which he
desires to travel. .=

The form of embodiment shown in Fig. 3
differs from that previously described in that
the driving shaft 1 is connected directly to
the rotor 5, which thus becomes the driving
instead of the driven rotor, and the driven
shaft 8 is firmly connected, through the par-
tition wall 16, to the casing 2 which will thus

- form the driven rotor instead of the driving

60

one. The valves (only 21.visible in Fig. 3)
also here are placed in the partition wall 16
of the casing 2 and actuated, as before, by

. the pressure in the pump system 2, 5; but their

action will now be dependent on the number
of revolutions of the driven member (casing
2 with shaft 3) instead of by the number of

Upon a further in--

2,7, and thereby -

controlled both by the

‘ing the

1,701,808 -

revolutions of the driving membery (casing-2
with shatt 1). /
The modification shown in Fig. 8 differs

“from that shown in Fig. 2 in that the valves

20 and 21 are actuated indirectly by cen-
trifugal force by means of radially slidable

weights 62 and 63 connected by means of -

rods 64, 65 with the turnable rings 35 and
26, respectively, to which the valves 20 and
21 are connected in a similar manner, two
such weights being provided for each pair of
valves 20 and 21, respectively (only one for
each pair of valves being shown in Fig. 8).
.The modification shown in Fig. 9 difiers
from that shown in Fig. 8 in that the valves
20 are, in addition to the -other actuating
means, actuated indirectly by springs 66

weights 62 and, thus, assisting the fluid pres-
sure indirectly, while the valves 21 are ac-
tuated directly by springs 67 counteracting
the fluid pressure and assisting the centrif-
ugal force of the weights 63 indirvectly.

It is obvious that the ‘conditions may be
varied by suitably changing the valve sys-
tems which may be actuated, if desired, by
springs or the like supporting or counteract-
ing the centrifugal force, or the fluid pres-

sure, respectively. Moreover, the valve sys-

tems need not be directly ‘operated by the cen-
trifugal force and’ the fluid- pressure, as
shown, but, if desired, the said powers may
act on the valve systems ‘through suitable
transiations. e

‘Also in other respects, the invention is not
limited to the embodiments of hydraulic cou-
pling and change speed gears shown in the
drawings but may be employed even in zases

_where there are two pump systems only, or

more than three. '

Ielaim: - :

1. A hydraulic coupling and change speed
gear, comprising a delivery pump and at least
one receiving pump, and valve. controlled
passages between said delivery pump -and
said receiving pump. meansoperated by the
fluid pressure in said delivery pump to open
said passages, and means operated by the cen-
trifugal force to close said passages..

2. A hydraulic coupling and change speed
gear comprising-a delivery pump and at least
one receiving pump, and valve controlled
passages between said delivery pump. and
said receiving pump, means adapted to con-
trol said passages, said means adapted. to be
actuated by a force resulting from the com-
bination of fluid pressure and centrifugal

85

70
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80

_counteracting the centrifugal force of the -

85 .

80
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108

110

115

120

force, so as to open and close said passages re- -
spectively, in accordance with the fluid pres- -

sure set up in the delivery pump in overcom-

with the speed of one of the rotating members
of the change speed gear. -

3. A hydraulic coupling and éhé,nge speed

load to be driven and in accordance

125
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gear, comprising a delivery pump and at least
one receiving pump, and valve controlled
passages between said delivery pump and
said receiving pump, means adapted to con-
trol suid passages, said means being movably

carried by a rotating member of the change.

speed gear and adapted to be moved in a di-
rection to open said passages by the fluid
pressure set up in said delivery pump in over-
coming the load to be driven and being adapt-
ed to be moved in a direction to close said pas-
sages by the centrifugal force due to the rota-
tion of said rotating member, whereby the
position of said control means will be deter-
mined by the resultant force of the aforesaid
opposed forces. : _

4. A hydraulic coupling and change speed
gear, comprising a delivery pump and a plu-
rality of receiving pumps, and valve con-
trolled passages between said delivery pump
and said receiving pumps, a plurality of
means adapted to control said passages, said
means being movably carried by a rotating
member of the change speed gear and adapt-
ed to be moved in a direction to close said pas-

~ sages by centrifugal force due to the rotation

[
[

40

50

55

80

of said member and to be moved in a direction
to open said passages by fluid pressure in the
delivery pump due to overcoming the trans-
mission load and each of said means having a
different ratio between its susceptibility to
centrifugal actuating force and its active area
exposed to fluid pressure whereby at increas-
ing engine speed, the torque load remaining
constant, the several control means will act
in'a predetermined series to vary the quantity
of fluid delivered by said delivery pump.

5. A hydraulic coupling and change speed
gear, comprising a delivery pump and a plu-
rality of receiving pumps, and valve con-
trolled passages between said delivery pump
and said receiving pumps, a plurality of
means adapted to control said passages, said
means being movably carried by a rotating
member of the change speed gear and adopt-
ed to be moved in & direction to close said pas-
sages by centrifugal force due to the rotation
of said member and to be moved in a direc-
tion to open said passages by fluid pressure in
the delivery pump due to overcoming the
transmission load and each of said means
having a different ratio between its centrifu-
gally active mass and its active fluid pressure
surface whereby at increasing torque loads,
the engine speed remaining constant, the sev-
eral control means will act in a predeter-
mined series to permit an increasing quantity
of fluid to be delivered by said delivery
pump. '

6. A hydraulic coupling and change speed
gear according to claim 1, including an aux-
iliary spring fluid control means adapted to
be actuated by centrifugal force in accord-
ance with engine speed whereby until the en-

5
gine. has reached a certain predetermined
speed, free egress of the fluid from ssid pump

will be afforded regardless of any load on the
transmission, '

7. A hydraulic coupling and change speed
gear according to claim 1, in which said deliv-
ery pump and said receiving pump or pumps
are formed by a rotary driving member, a
rotary driven member and at least one nor-
wally stationary member, one of said rotary
members being common to both the delivery
punmp and the receiving pump or pumps, said
control means being carried by said common
rotary member. .

8. A hydraulic coupling and change speed
gear according to claim I, in which said de-
livery pump and said receiving pump or
pumps are formed by a rotary driving mem-
ber, a rotary driven member and at least one
normally stationary member, said rotary
driven member being common to both the de-
livery pump and the receiving pump or
pumps, the means controlling the connections
between said delivery and receiving pumps
llgeing carried by said common driven mem-

er. ‘

9. A hydraulic coupling and change speed
gear, comprising a delivery pump and one or
more recelving pumps and communications
between said delivery pump and said receiv-
ing pump or pumps, means adapted to auto-
matically control said communications, said
means comprising substantially radially mov-
able piston valve members mounted in'a par-
tition between said delivery pump and said
receiving pump or pumps and exposed at
their outer ends to fluid pressure set up in the
delivery pump to open said communications
and having its centrifugally active mass pro-
portioned with respect to its active fluid pres-
sure area so as to close said communications
at a predetermined speed of rotation of the
member carrying said partition and at a pre-
determined fiuid pressure set up in said de-
livery pump.

- 10. A hydraulic coupling mechanism with
which to connect a driving element with a
driven element, said mechanism comprising a
fluid pump connected between and actuated
in accordance with the difference in speed
between said elements, a passage connecting
the intake and exhaust sides of said pump, a
valve in said passage adapted to control and
dominating the circulation of fluid through
said pump and thereby to control the relative
movement between said elements, and an
automatic valve control comprising centrifu-
gal means sensitive to the speed of the driving
element, said means tending to close said
valve, and pressure sensitive means tending
to open said valve, said two means acting
oppositely upon the valve to cause a substan-
tial reduction in the relative speed between
the driving and driven elements upon a ma-
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terial increase in the speed of the driving ele-
ment and to cause & substantial increase in the
relative speed between said elements upon &
material increase in the fluid pressure.

11. A hydraulic coupling mechanism with
which to connect & driving element with a
driven element, said mechanism comprising &
fluid pump connected to and actuated in
accordance with the difference in speed be-
‘tween said elements, a passage connecting the
intake and exhaust sides of said pump, and
automatic valve means to control the flow of
fluid through said passage solely in accord-

ance with the resultant force of the opposing

actions of centrifugal means and fluid pres-
sure, the said valve means being sensitive in
the on}e direction ‘to centrifugal force due to
the speed of the driving element, and in the
opposite direction to the fluid pressure gener-

ated by the pump, increments in fluid pres-

“*.gure when the speed is constant adjusting the

valve means to increase the flow of fluid
through said passage, and increments in the
speed of the/driving element when the pres-
sure is constant adjusting the valve means to
decrease the flow of fluid through said pas-

sage. R
- 12. A hydraulic coupling mechanism with
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which to connect a driving element with a
driven element,; said mechanism comprising
a pump connected between and actuated in
accordance with the difference in speed of
said  elements, a valve adapted to control
and dominating the flow of fluid from said
pump, centrifugal ‘means controlled by the
speed of the driving element tending to close
said valve and pressure-sensitive means tend-
ing to open said valve, the position of the
valve and consequently the flow of fluid from
said pump being substantially determined
by the resultant-of the said opposing forces
of centrifugal action and fiuid pressure.
13.' A hydraulic coupling mechanism with
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which to connect a_driving element with &
driven element, said ‘mechanism comprising
a fluid pump connected between and actuated

in accordance with the difference in speed

between said elements, and means sensitive to
the opposing actions of centrifugal force and
fluid pressure adapted to control and domi-
nating the flow of fiuid through said pump in

accordance with the resultant of said oppos- -

ing actions, the relative motion between the
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driving and driven elements being substan- -

tially Inversely proportional to the centrifu-
gal force under conditions of uniform pres-
sure and being substantially proportional to
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the fluid pressure under uniform conditions -

of centrifugal action. ,

14. A hydraulic ¢oupling mechanism with
which to connect a driving shaft with a
driven shaft, the slip of said mechanism being
controlled by the flow of a fluid, said mecha-
nism comprising a valve arranged to receive
pressure from the fluid tending to open the
valve, together with centrifugally-operated
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means tending to close the valve, said valve .

being adapted to control and dominating the
fiow of fluid. -

15. A hydraulic coupling mechanism with
which to connect a driving shaft and a driven
shaft, comprising a casing enclosing a body
of fluid, the flow of which corresponds te and
controls relative rotation of said shafts, and
the pressure of which varies with the load on
the driven. shaft, a valve adapted to control
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and dominating such flow of said fluid, said

dominating valve being arranged and adapt-
ed to be acted upon oppositely by centrifugal
force tending to close 1t, and by the pressure
of said fluid tending to open it, the slip of the
coupling varying directly with the load and
inversely with the speed. '

In testimony whereof I have signed my

name , .
SVEN GUSTAF WINGQUIST.
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