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ARDEN PIEPHO (54) BYPASS VALVE (71)   We, CATERPILLAR TRACTOR Co., being
movable to a first position to provide a corporation organized and existing
under  communication between the first inlet port the laws of the State of
California, United  and the outlet port, and to a second position  50
States of America, of 100 N.E. Adams Street, to block fluid communication
between the 5 Peoria, State of Illinois 61629, United States  first inlet
port and the outlet port; and the of America, do hereby declare the
invention, second valving spool being movable to a first for which we pray
that a patent may be  position blocking fluid. communication be- granted to
us, and the method by which it is tween the second inlet port and the
working 55 to be performed, to be particularly described  port, and to a
second position to provide 10 in and by the following statement:-     fluid
communication between the second This invention relates to valves, and more
inlet port and the working port; and means particularly to a valve which
includes first operatively connected with the first and and second valving
spools for providing a  second valving spools such that movement 60 bypass
of fluid pressure therethrough.  of the first valving spool from its first
to its 15   In general, it is well-known to provide a  second position
moves the second valving steering valve for applying fluid pressure  spool
from its first to its second position, from a pump to a steering booster
valve to  and movement of the first valving spool from actuate in turn a
steering clutch yoke. Such  its second to its first position moves the 65 a
steering valve of this type is designed so  second valving spool from its
second to its 20 that the pump continues to be loaded even  first position.
though such pressure is not needed to actu-   Such a valve provides means
for unload- ate the steering system of the vehicle. It ing the pump when
fluid pressure need not 



would be highly desirable to provide means  be supplied to the steering
system, and  70 which allow unloading of the pump when  which is extremely
simple in design and 25 fluid pressure need not be supplied thereby
operation. to the steering system, in order to lower the    One example of
a control valve according load on the engine of the vehicle.     to the
invention will now be described with U.S. Patent Specification No.
'3,605,809  reference to the accompanying drawings in  75 discloses a
hydraulic valve wherein a valving  which:- 30 spool is movable in a bore to
one position    Fig. 1 is a schematic view of a system in- wherein a pump
provides fluid pressure to a  corporating the present control valve; and
fluid motor, and to another position wherein   Fig. 2 is a sectional
elevation of the valve the pump is unloaded. However, it will be  of Fig.
1.                          80 noted that the structure necessary for
achiev-   As shown in Fig. 1, a fluid pump 10 draws 35 ing such results is
relatively complex, involv- fluid from a tank 12 through a conduit 14 ing a
single spool defining a plurality of and pumps such fluid through a conduit
16 lands and grooves thereon.             and into branch conduits 18, 20
to a control According to the present invention a con- valve 22. Thus, the
pump 10 and tank 12 85 trol valve comprises a valve body having first act
as a source of fluid pressure supplied to 40 and second inlet ports for
connecting to first the valve 22. and second branch conduits communicating
As shown in Fig. 2, the valve 22 is made with a source of fluid pressure,
an outlet up of a main valve body 24 and end plates port for connecting to
a fluid reservoir, and  26, 28 fixed thereto. The valve body 24 also  90 a
working port, each port communicating defines inlet ports 30, 32, an outlet
port 34 45 with a bore defined by the valve body; first which is adapted to
commu icate with tank and second valving spools reciprocably mov-  12
through a conduit 36, and a working able along the bore, the first valving
spool port 38 for communication through a con-    2
1,506,987 duit 40 with a steering yoke actuating piston  applied to branch
conduits 18, 20 and is which acts as a booster for actuating a steer-
released from branch conduits 18, 20 through ing clutch yoke.
bore 42, through conduit 36 and to tank 12. Each of the ports 30, 32, 34,
38 communi- Thus, there is no fluid pressure build-up in 



5 cate with a bore 42 defined -by the valve body  the annular groove 44,
and the fluid pump 10 70 24, as shown, the ports 30, 32, .34, 38 corm- is
not loaded. Such is the case whenpressure municating with the bore 42
through annular. need not be supplied to the steering yoke grooves 44, 46,
48 defined by the valve body  actuating system. Upon movement of the 24. A
valving spool 50 is reciprocally posi- steering clutch lever: 70, the link
66 is pivoted 10 tioned in the bore 42, and it will be seen that
counter-clockwise, to move the valving spool 75 such valving spool 50,
because of the align-  50 leftward. The springs 56, 58 are chosen so ment
of the port 32, and the port 34, is mov- that spring 56 is much stronger
than spring able to the position shown in Fig. 2 wherein  58, so that upon
initial leftward movement communication is provided between the inlet of
the valving spool 50, the valving spool 52 15 port 32 and the outlet port
34, and is mov-  remains in the position shown until the 80 able to a
position leftward in Fig. 2 to  extending arm 78 contacts the valving spool
block fluid communication between the inlet 52. Before such contact occurs,
the blocking port 32 and the outlet port 34. A valving  fluid communication
between the inlet port spool 52 also being reciprocally positioned  32.and
outlet port 34 has taken place, due to 20 within the bore 42 defines a
plurality of such movement of the valving spool 50 85 longitudinal
-throttling slots 54 intermediate  Upon further leftward movement of the
the ends' thereof. The valving spool 52 is  valving spool 50, the arm 78
contacts the movable to a position as- shown in Fig. 2  valving spool 52
whereupon further pivoting blocking communication between the inlet of the
link 66 in the counterclockwise direc- 25 port 30 and the working port 38,
since the  tion moves the valving spools 50, 52 further 90 slots 54 are in
the position shown therein  together against the resilience of the spring
and movable to a position leftward in Fig. 2  56. wherein the slots 54
provide fluid communi-   Sufficient leftward movement of the valv- cation
between the annular groove 44 and  ing spool 52 provides communication be-
30 annular groove 46 and thus between the  tween the inlet port 30 and the
working port 95 inlet port 30 and working port 38.    38 through the slots
54 communicating in A helical spring 56 is disposed between  turn with the
annular grooves 44, 46. As the valving spool 52 and the end plate 26, such
slots 54 provide relatively gradual com- to urge the valving spool 52
relatively right- munication between the port 30 and port 38 35 wardly, as'
viewed in Fig. 2, and' a helical such slots 54 provide modulating of fluid
100 spring 58 is disposed between the valving  between the port 30 and port
38, supplied to spool 50 and valving spool 52, to resiliently  the steering
yoke actuating piston. During 



urge them apart. The valve spool 50 defines leftward movement of the
valving spool 52, an extension 60 which extends through an  communication
is cut off between the work- 40 aperture 62 in the end plate 28 to be con-
ing port 38 and outlet port 34. Thus,pres- 105 tacted by a roller 64
mounted to a link 66  sure is now properly  built up in the outlet
pivotally mounted relative to the vehicle. port 38 to be supplied to the
steering yoke The link 66 may be pivoted clockwise and  actuating piston.
counter-clockwise by, means of a push-pull   Release of the steering clutch
lever 70 45 rod 68 interconnecting the link 66 with a  allows the link 66
to be pivoted clockwise 110 steering clutch lever 70, as shown in- Fig. 1.
under the resilience of the springs 56, 58. The springs 56, 58 are chosen
so that when  Initially, in substantially the reverse manner the steering
clutch lever 70 is released,.the  set forth above, the valving spools 50,
.52 valving spools 50, 52 adopt their fully right- move together, under the
resilience of the 50 ward positions, with a shoulder portion 72 spring 56
until the valving spool 52 blocks 115 of the valving spool 52 in contact
with a  communication between the inlet port 30 corresponding shoulder
portion 74 of the  and working port 38, the slots 54 having valve body 24,
and a shoulder portion 7.6, been moved rightwardly to' no longer pro- of
the valving spool 50 contacting the end  vide communication between such
ports 30, 55 plate 28. The valving spool 50 also defines  38. The slots 54
provide communication be- 120 an arm 78 extending therefrom toward the
tween the working port 38 -and tank 12 to valving spool 52.
release fluid pressure applied' to the steering, It is also to be noted
that with the valving  yoke actuating piston. 'However, in such. spool 52
in the position shown in Fig. 2, the  state, that is, with the valving
spool 52 posi- 60 slots 54 provide communication between the  tioned as
shown in Fig. 2, but with the valv- 125 working port 38 and outlet port 34
through  ing spool 50 leftward with the arm 78 in the slots 54.
contact with the valving- spool 52, a. back In the operation of the device
as thus far pressure still exists on the pump 10, since described, with the
valving spools 50, 52 in  such pump 10 has not yet been communi- 65 the
positions shown in Fig. 2, fluid pressure is  cated to drain.
130    1,506,987                               3 Subsequent to the blocking
of communica-  port subsequent to the blocking of fluid  60 



tion between the inlet port 30 and working  communication between the first
inlet port port 38 by the spool 52, the spool 50 is  and the outlet port by
the first valving spool, moved rightwardly under the resilience of  as the
first and second valving spools are 5 the spring 58, after full rightward
travel of  moved from their first to their second respec- the spool 52 to
provide communication be-  tive positions.                      65 tween
the inlet port 32 and outlet port 34    3. A control valve according to
claim 1 so that the pump 10 is unloaded because the  or claim 2, wherein
the means operatively pump 10 now communicates with tank 12  connected with
the first and second valving 10 through inlet port 32 and outlet port 34.
spools comprises means for ensuring that the That is, prior to the
providing of communi-  second valving spool blocks communication  70 cation
between the inlet port 32 and outlet between the second inlet port and the
work- port 34, the valving spool 52 blocks com-  ing port prior to the
providing of com- munication between the inlet port 30 and  munication
between the first inlet port and 15 working port 38. In such a state, it
will be  the outlet port by the first valving spool, as readily understood
that, with the pump 10  the first and second valving spools are moved  75
being unloaded at a time when pump pres-  from their second to their
respective posi- sure need no longer be supplied to the steer-  tions. ing
yoke actuating piston, the engine of the    4. A control valve according to
claim 2 20 vehicle is relatively less loaded, resulting in  or claim 3,
wherein the means operatively high economy and efficiency of operation of
connected with the first and second valving  80 the vehicle.
spools comprises a first helical spring dis- posed between the second
valving spool and WHAT WE CLAIM IS: -                   a portion of the
valve body, and a second 25   1. A control valve comprising a valve
helical spring disposed between the first valv- body having first and
second inlet ports for  ing spool and the second valving spool, the  85
connecting to first and second branch con-  first valving spool defining an
arm extend- duits communicating with source of fluid  ing therefrom  toward
the second valving pressure, an outlet port for connecting to a  spool,
said helical springs being arranged 30 fluid reservoir, and a working port,
each port  such that upon initial movement of the first communicating with
a bore defined by the  valving spool from its first position toward  90
valve body; first and second valving spools  its second position the second
valving spool reciprocably movable along the bore, the  remains in its
first position relative to the first valving spool being movable to a first
valve body until said extending arm con- 



35 position to provide communication between  tacts the second valving
spool, whereupon the first inlet port ond the outlet port, and to  the
first and second valving spools are 95 a second position to block fluid
communica-  moved further together against the resilience tion between the
first inlet port and the out-  of the first helical spring. let port; and
the second valving spool being    5. A control valve according to any one
40 movable to a first position blocking fluid  of claims 1 to 4, wherein
the second valving communication between the second inlet port spool in its
first position provides communi- 100 and the working port, and to a second
posi-  cation between the working port and the tion to provide fluid
communication be-  outlet port. tween the second inlet port and the working
6. A control valve according to claim 5, 45 port; and means operatively
connected with  wherein the second valving spool defines a the first and
second valving spool from its  plurality of longitudinal slots for
modulating 105 movement of the first valving spool from its  the flow of
fluid between the second inlet first to its second position moves the
second  port and the working port as the second valving spool from its
first to its second  valving spool is moved from its first position 50
position, and movement of the first valving  towards its second position.
spool from its second to its first position    7. A control valve according
to claim 1, 110 moves the second valving spool from  its  substantially as
described with reference to second to its first position.           the
accompanying drawings. 2. A control valve according to claim 1, 55 wherein
the means operatively connected           For the Applicants:- with the
first and second valving spools corm  GILL, JENNINGS & EVERY, prises means
for ensuring that the second       Chartered Patent Agents, valving spool
provides communication be-        53 to 64 Chancery Lane, tween the second
inlet port and the working       London WC2A 1HN. Printed for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1978. Published at The
Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained.    1,506,987                                      3
Subsequent to the blocking of communica-  port subsequent to the blocking
of fluid  60 



tion between the inlet port 30 and working  communication between the first
inlet port port 38 by the spool 52, the spool 50 is  and the outlet port by
the first valving spool, moved rightwardly under the resilience of  as the
first and second valving spools are 5 the spring 58, after full rightward
travel of  moved from their first to their second respec- the spool 52 to
provide communication be-  tive positions.                        65 tween
the inlet port 32 and outlet port 34    3. A control valve according to
claim 1 so that the pump 10 is unloaded because the  or claim 2, wherein
the means operatively pump 10 now communicates with tank 12  connected with
the first and second valving 10 through inlet port 32 and outlet port 34.
spools comprises means for ensuring that the That is, prior to the
providing of communi-  second valving spool blocks communication  70 cation
between the inlet port 32 and outlet  between the second inlet port and the
work- port 34, the valving spool 52 blocks com-  ing port prior to the
providing of com- munication between the inlet port 30 and  munication
between the first inlet port and 15 working port 38. In such a state, it
will be  the outlet port by the first valving spool, as readily understood
that, with the pump 10  the first and second valving spools are moved  75
being unloaded at a time when pump pres-  from their second to their
respective posi- sure need no longer be supplied to the steer-  tions. ing
yoke actuating piston, the engine of the    4. A control valve according to
claim 2 20 vehicle is relatively less loaded, resulting in  or claim 3,
wherein the means operatively high economy and efficiency of operation of
connected with the first and second valving  80 the vehicle.
spools comprises a first helical spring dis- posed between the second
valving spool and WHAT WE CLAIM IS: -                    a portion of the
valve body, and a second 25   1. A control valve comprising a valve
helical spring disposed between the first valv- body having first and
second inlet ports for  ing spool and the second valving spool, the  85
connecting to first and second branch con-  first valving spool defining an
arm extend- duits communicating with source of fluid  ing therefrom  toward
the second valving pressure, an outlet port for connecting to a  spool,
said helical springs being arranged 30 fluid reservoir, and a working port,
each port  such that upon initial movement of the first communicating with
a bore defined by the  valving spool from its first position toward  90
valve body; first and second valving spools  its second position the second
valving spool reciprocably movable along the bore, the  remains in its
first position relative to the first valving spool being movable to a first
valve body until said extending arm con- 



35 position to provide communication between  tacts the second valving
spool, whereupon the first inlet port ond the outlet port, and to  the
first and second valving spools are 95 a second position to block fluid
communica-  moved further together against the resilience tion between the
first inlet port and the out-  of the first helical spring. let port; and
the second valving spool being    5. A control valve according to any one
40 movable to a first position blocking fluid  of claims 1 to 4, wherein
the second valving communication between the second inlet port  spool in
its first position provides communi- 100 and the working port, and to a
second posi-  cation between the working port and the tion to provide fluid
communication be-  outlet port. tween the second inlet port and the working
6. A control valve according to claim 5, 45 port; and means operatively
connected with  wherein the second valving spool defines a the first and
second valving spool from its  plurality of longitudinal slots for
modulating 105 movement of the first valving spool from its  the flow of
fluid between the second inlet first to its second position moves the
second  port and the working port as the second valving spool from  its
first to its second  valving spool is moved from its first position 50
position, and movement of the first valving  towards its second position.
spool from its second to its first position    7. A control valve according
to claim 1, 110 moves the second valving spool from  its  substantially as
described with reference to second to its first position.            the
accompanying drawings. 2. A control valve according to claim 1, 55 wherein
the means operatively connected            For the Applicants:- with the
first and second valving spools com-  GILL, JENNINGS & EVERY, prises means
for ensuring that the second        Chartered Patent Agents, valving spool
provides communication be-         53 to 64 Chancery Lane, tween the second
inlet port and the working        London WC2A 1HN. Printed for Her
Majesty's Stationery Office by Burgess & Son (Abingdon), Ltd.-1978.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.    


