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(54) Power take off assembly with lube control system

(57) A power take off assembly (10) with a lube con-
trol system has an input shaft (12) driven by a power
source, an output shaft (22), a transmission (16) for trans-
mitting torque from the input shaft (12) to the output shaft
(22), and a disconnect unit (14) for selectively coupling
and uncoupling the input shaft (12) from the transmission
(16). The lube control system comprises a component
lube circuit (24) for lubricating a component (12) of the
power take off assembly (10), a hydraulic pump (30) for
supplying hydraulic fluid from a lube reservoir (34), and
a lube control valve (32) for controlling communication
of hydraulic fluid from the hydraulic pump (30) to the com-
ponent lube circuit (24). The lube control valve (32) is
operatively coupled to the disconnect unit (14) so that
when the disconnect unit (14) is engaged the lube control
valve (32) blocks communication from the hydraulic
pump (30) to the component lube circuit (24), and when
the disconnect unit (14) is disengaged the lube control
valve (32) communicates the hydraulic pump (30) to the
component lube circuit (24).
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Description

[0001] The present invention relates to a power take
off assembly with a lube control system.
[0002] A power take off assembly, such as a front pow-
er take off assembly, which has been typically used on
an agricultural tractor, normally includes a constantly ro-
tating input shaft which is driven by a tractor engine. The
input shaft is connected by a transmission and a clutch
to an output shaft. The input shaft drives a hydraulic pump
which supplies hydraulic fluid as a lubricant to the rotating
components of the power take off assembly. The input
shaft may be disconnected from the rest of the gear train,
allowing the rest of the gear train to be static so the gears
will not consume or waste any power. It would be desir-
able to have a power take off assembly wherein hydraulic
fluid is directed to the input shaft when the input shaft is
disconnected from the rest of the gear train.
[0003] Accordingly, an object of this invention is to pro-
vide a power take off with a lube control system wherein
hydraulic fluid is directed to the input shaft when the input
shaft is disconnected from the rest of the gear train. A
further object of the invention is to provide such a lube
control system which minimizes the work required of the
hydraulic pump.
[0004] This and other objects are achieved by the
present invention, wherein a power take off assembly
with a lube control system is provided. The power take
off assembly has an input shaft driven by a power source,
an output shaft, a transmission for transmitting torque
from the input shaft to the output shaft, and a disconnect
unit for selectively coupling and uncoupling the input
shaft from the transmission. The lube control system
comprises a component lube circuit for lubricating a com-
ponent of the power take off assembly, a hydraulic pump
for supplying hydraulic fluid from a lube reservoir, and a
lube control valve for controlling communication of hy-
draulic fluid from the hydraulic pump to the component
lube circuit. The lube control valve is operatively coupled
to the disconnect unit so that when the disconnect unit
is engaged the lube control valve blocks communication
from the hydraulic pump to the component lube circuit,
and when the disconnect unit is disengaged the lube con-
trol valve communicates the hydraulic pump to the com-
ponent lube circuit.
[0005] For a complete understanding of the objects,
techniques, and structure of the invention reference
should be made to the following detailed description and
accompanying drawings, wherein similar components
are designated by identical reference numerals:

Fig. 1 is a simplified schematic diagram of an inven-
tive power take off assembly with a lube control
system in an engaged state, and

Fig. 2 is a simplified schematic diagram of the power
take off assembly of Fig. 1 with the lube control
system in a disengaged state.

[0006] Referring to Figs. 1 and 2, a power take off as-
sembly 10 includes an input shaft 12 which is continu-
ously driven by a power source, such as a vehicle engine
(not shown). The input shaft 12 is coupled to a disconnect
unit 14. Disconnect unit 14 is coupled to a gear or trans-
mission 16. Disconnect unit 14 includes an input member
18 which is shiftable to place the disconnect unit 14 in
an engaged state (see Fig. 1) and in a disengaged state
(see Fig. 2). In its disengaged state, the disconnect unit
14 prevents torque from being transmitted from the input
shaft 12 to the transmission 16. The transmission 16 is
coupled to an output shaft 22 through a hydraulically op-
erated clutch 20.
[0007] The input shaft 12 is lubricated by an input shaft
lube circuit 24. With other words, a component lube circuit
24 for lubricating a component 12 of the power take off
assembly 10 is provided. Other components of the power
take off assembly 10 are lubricated by a transmission
lube circuit or power take off lube circuit 26. Clutch 20 is
controlled by a conventional clutch control unit 28.
[0008] The input shaft 12 drives a hydraulic pump 30.
A lube control system 32 controls communication of hy-
draulic fluid for control and lubrication purposes between
the hydraulic pump 30, lube reservoir 34, lube circuits 24
and 26, and clutch control unit 28. Lube control system
32 includes a housing 21 which has a valve bore 23 with
a larger diameter portion 25 and a smaller diameter por-
tion 27 formed by sleeve 19 having a cylindrical side wall
and an end wall 29. The housing 21 forms a pump port
36 which connects the valve bore 23 to an outlet of hy-
draulic pump 30, a second port 42 which connects the
valve bore 23 to fluid line 25, and a first port 44. First port
44 extends through end wall 29 and connects the valve
bore 23 to input shaft lube circuit 24.
[0009] Fluid line 25 connects second port 42 to clutch
control unit 28 and to an inlet of pressure regulating valve
41. An outlet of pressure regulating valve 41 is connected
in parallel to oil cooler 43 and cooler bypass valve 45.
Outlets of oil cooler 43 and cooler bypass valve 45 are
connected to an inlet of power take off lube circuit 26. An
outlet of power take off lube circuit 26 is connected to a
forced idler lube orifice 47 and to sump via a lube relief
valve 49. Pressure regulating valve 41 prevents power
take off lube circuit 26 from receiving hydraulic fluid un-
less the pressure is at least a minimum or system pres-
sure, such as 18 bar.
[0010] A hollow cylindrical valve member or valve
spool 50 is slidable in the valve bore 23. Valve spool 50
has a larger diameter head 52 which slides in larger di-
ameter portion 25 and a smaller diameter sleeve 54 which
slides in smaller diameter portion 27 formed by sleeve
19. Smaller diameter sleeve 54 surrounds a chamber 56.
An axial bore 58 extends though a central portion of the
larger diameter head 52 and communicates chamber 56
to first port 44. Valve spool 50 forms a frustoconical sur-
face or valve seat 60. A valve ball 62 is received within
chamber 56. An annular spring stop 64 is mounted in the
valve spool 50 in chamber 56 spaced apart from valve
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seat 60. A spring 66 engages the annular spring stop 64
and the valve ball 62 and urges the valve ball 62 towards
the valve seat 60 such in that a pressure limiting valve
is formed. A plurality of radial passages 68 communicate
chamber 56 with the exterior of the smaller diameter
sleeve 54. A passage 38 connects the radial passages
68 to lube reservoir 34. An arm bore 70 extends radially
though the end of smaller diameter sleeve 54. Arm bore
70 receives a link arm 72 which is mechanically connect-
ed to the input member 18 of the disconnect unit 14.
[0011] When the disconnect unit 14 is engaged, the
lube control system 32 will be in the position shown in
Fig. 1 with the valve spool 50 engaging the end wall 29.
In this position hydraulic fluid will flow from hydraulic
pump 30 though pump port 36, around annular groove
of smaller diameter sleeve 54 to second port 42 and to
clutch control unit 28 and to power take off lube circuit
26 via pressure regulating valve 41. The valve spool 50
blocks the communication between the hydraulic pump
30 and the first port 44, and no hydraulic fluid will flow
into chamber 56 and through axial bore port 58 or first
port 44. Thus, when the power take off assembly 10 is
connected by disconnect unit 14, the lube will flow to the
power take off lube circuit 26 only when the lube pressure
exceeds the system pressure, such as 18 bar, set by the
pressure regulating valve 41.
[0012] Referring now to Fig. 2, when the disconnect
unit 14 is disengaged, the input member 18 will shift link
arm 72 and valve spool 50 to the left into the position
shown. In this position larger diameter head 52 will be
spaced apart from end wall 29 and communication will
be open from pump port 36 to second port 42 and from
pump port 36 to first port 44. Thus, hydraulic fluid will flow
to input shaft lube circuit 24, in addition to power take off
lube circuit 26 (if pressure regulating valve 41 is open)
and to clutch control unit 28. If the pressure in chamber
74 between larger diameter head 52 and end wall 29
reaches a certain pressure, such as 4 bar, this fluid pres-
sure will move valve ball 62 away from valve seat 60 and
open communication between chamber 74 and lube res-
ervoir 34 via chamber 56, radial passages 68 and pas-
sage 38. The pressure differential between the larger di-
ameter head 52 and the smaller diameter sleeve 54 helps
to keep valve spool 50 in the open position shown in Fig.
2. As a result, hydraulic fluid flows to input shaft lube
circuit 24 at the lower 4 bar pressure, while the pressure
regulating valve 41 remains closed. Thus, lube flow is
provided to the input shaft lube circuit 24, but less work
is required of the hydraulic pump 30 because it only has
to supply fluid at a lower pressure of 4 bar.

Claims

1. A power take off assembly with a lube control system,
the power take assembly (10) having an input shaft
(12) driven by a power source; an output shaft (22);
a transmission (16) for transmitting torque from the

input shaft (12) to the output shaft (22); and a dis-
connect unit (14) for selectively coupling and uncou-
pling the input shaft (12) from the transmission (16),
the lube control system comprising a component
lube circuit (24) for lubricating a component (12) of
the power take off assembly (10); a hydraulic pump
(30) for supplying hydraulic fluid from a lube reservoir
(34); and a lube control valve (32) for controlling com-
munication of hydraulic fluid from the hydraulic pump
(30) to the component lube circuit (24), the lube con-
trol valve (32) being operatively coupled to the dis-
connect unit (14) so that when the disconnect unit
(14) is engaged the lube control valve (32) blocks
communication from the hydraulic pump (30) to the
component lube circuit (24), and when the discon-
nect unit (14) is disengaged the lube control valve
(32) communicates the hydraulic pump (30) to the
component lube circuit (24).

2. The power take off assembly according to claim 1,
characterized by a transmission lube circuit (26) for
lubrication the transmission (16), wherein the lube
control valve (32) communicating hydraulic fluid to
the transmission lube circuit (26) in the engaged as
well as the disengaged state of the disconnect unit
(14).

3. The power take off assembly according to claim 1,
characterized in that the lube control valve (32)
comprises a housing (21) having a valve bore (23)
therein, a pump port (36) communicating the valve
bore (23) with the hydraulic pump (30), a first port
(44) communicating the valve bore (23) with the com-
ponent lube circuit (24), and a second port (42) com-
municating the valve bore (23) with the transmission
lube circuit (26); and a valve spool (50) slidable in
the valve bore (23) and coupled to the disconnect
unit (14), the valve spool (50) being movable from a
first position wherein communication is open be-
tween the pump port (36) and the second port (42)
and communication is closed between the pump port
(36) and the first port (44), to a second position
wherein communication is open between the pump
port (36) and the second port (42) and communica-
tion is open between the pump port (36) and the first
port (44).

4. The power take off assembly according to claim 3,
characterized in that the lube control valve (32)
further comprises a pressure limiting valve (60, 62,
64, 66) which is operable to limit pressure in the first
port (44).

5. The power take off assembly according to claim 1,
characterized in that the lube control valve (32)
comprises a housing (21) having a valve bore (23)
therein, a pump port (36) communicating the valve
bore (23) with the hydraulic pump (30), a first port
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(44) communicating the valve bore (23) with the com-
ponent lube circuit (24), the first port (44) extending
through an end wall (29) of the valve bore (23), and
a second port (42) communicating the valve bore
(23) with the transmission lube circuit (26); and a
valve spool (50) slidable in the valve bore (23) and
coupled to the disconnect unit (14), the valve spool
(50) being movable from a first position wherein com-
munication is open between the pump port (36) and
the second port (42) and communication is closed
between the pump port (36) and the first port (44),
to a second position wherein communication is open
between the pump port (36) and the second port (42)
and communication is open between the pump port
(36) and the first port (44), the valve spool (50) having
a smaller diameter sleeve (54) and a larger diameter
head (52) at one end thereof, the larger diameter
head (52) having an axial bore (58) extending there-
through, one end of the axial bore (58) being in com-
munication with the first port (44), another end of the
axial bore (58) being surrounded by a valve seat (60),
the valve spool (50) having radial passages (68) ex-
tending therethrough and communicating a chamber
(56) of the valve spool (50) with a lube reservoir (34);
a valve ball (62) received by the valve spool (50) and
engagable with the valve seat (60); and a spring (66)
received by the valve spool (50) and biased to urge
the valve ball (62) towards with the valve seat (60),
the valve ball (62) being movable away from the
valve seat (60) to thereby limit pressure in the first
port (44).

6. The power take off assembly according to claim 1,
characterized in that the control valve (32) com-
prises a housing (21) having a valve bore (23) there-
in, a pump port (36) communicating the valve bore
(23) with the hydraulic pump (30), a first port (44)
communicating the valve bore (23) with the compo-
nent lube circuit (24); and a valve spool (50) slidable
in the valve bore (23) and coupled to the disconnect
unit (14), the valve spool (50) being movable from a
first position closing communication between the
pump port (36) and the first port (44) to a second
position opening communication between the pump
port (36) and the first port (44).

7. The power take off assembly according to claim 6,
characterized in that the valve bore (23) has a cy-
lindrical side wall joined to an axially facing end wall
(29), the pump port (36) and second port (42) ex-
tending through the side wall, and the first port (44)
extending through said end wall (29), wherein the
valve spool (50) comprises a smaller diameter
sleeve (54) connected at one end to a larger diameter
head (52), the smaller diameter sleeve (54) having
an outer annular groove adjacent the larger diameter
head (52), the larger diameter head (52) having an
axial bore (58) extending axially therethrough, the

larger diameter head (52) forming a valve seat (60)
surrounding the axial bore (58), the outer annular
groove communicating the pump port (36) with the
second port (42) when the valve spool (50) is in its
first position, the smaller diameter sleeve (54) having
radial passages (68) extending therethrough and
communicating a chamber (56) of the smaller diam-
eter sleeve (54) with a lube reservoir (34), and the
larger diameter head (52) engaging the end wall (29)
to close communication between the pump port (36)
and the first port (44) when the valve spool (50) is in
its first position; a valve ball (62) received within the
smaller diameter sleeve (54); and a spring (66) bi-
ased to urge the valve ball (62) into engagement with
the valve seat (60) to close communication through
the axial bore (58).

8. The power take off assembly according to claim 6,
characterized in that the valve spool (50) compris-
es an arm bore (70) extending radially though an end
portion, wherein the arm bore (70) receiving a link
arm (72) which is coupled to the disconnect unit (14).

9. The power take off assembly according to claim 1,
characterized by a fluid line (25) between the con-
trol valve (32) and a clutch control unit (28) for con-
trolling a clutch (20) of the power take off assembly
(10), the control valve (32) communicating the pump
port (36) to the fluid line (25) in both its first and sec-
ond positions.

10. The power take off assembly according to claim 2,
characterized in that a pressure regulating valve
(41) between the control valve (32) and the trans-
mission lube circuit (26), the pressure regulating
valve (41) closing communication between the con-
trol valve (32) and the transmission lube circuit (26)
unless pump pressure exceeds a limit pressure.

11. The power take off assembly according to claim 1,
characterized in that the component of the power
take off assembly (10) comprises an input shaft (12)
driven by the power source.
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