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Filed 4 Mar 1977   (19) (31) Convention Application No. 675360 (32) Filed 9
Apr 1976 in (33) United States of America (US) (44) Complete Specification
published 31 Aug 1978. (51) INT. CL.2 F15B 21/00 (52) Index at acceptance
F1P  1OX 13 4 (72) Inventors STANLEY BRENT ADAMS, GREGORY ALLAN LOEBBAKA,
and MICHAEL PATRICK MORGE. (54) VALVE GROUP SUBASSEMBLY (71)  We,
CATERPILLAR TRACTOR Co., a  ing duct means hydraulically interconnecting
corporation organized and existing under the  the valves; connecting means
for removably 50 laws of the State of California, United States connecting
the interconnecting duct means to of America,of 100 N.E.Adams
Street,Peoria, the supply; connecting means for removably 5 Illinois 61629,
United States of America, do  hydraulically connecting the main valves to
hereby declare the invention, for which we the vehicle mechanisms;
connecting means pray that a patent may be granted to us and  for removably
hydraulically connecting the 55 the method by which it is to be performed,
to  pilot valves to the controls; and means for be particularly described
in and by the  removably mounting the support with the 10 following
statment:-                   valves, duct means, and connecting means as In
vehicles such as earth moving vehicles, a unitary subassembly to the
vehicle. different auxiliary mechanisms of the vehicle   The subassembly is
thus arranged for 60 are conventionally hydraulically operated. facilitated
servicing such as by removal of the Controls may be provided formanual
opera- entire subassembly as a unit for servicing or 15 tion  by the driver
of the vehicle for controlling  the servicing of the individual valves. The
the hydraulic mechanisms by means of individual valves may have removable
valve suitable main valves, in turn controlled by  stems with the valves
being positioned on the 65 pilot valves.                          support
for facilitated removal thereof with- It is further conventional in such
hydraulic out removing the valve bodies. 20 systems to provide reliefeans
for maintain-   A manifold may be provided for connec- ingthepressure inthe
hydraulicsystem below  tion of the pilot valves thereto and may be a
preselected maximum.            suitably coded for facilitated hookup.  70
It is still further conventional to provide in   The support may be
resiliently mounted for hydraulic systems manifolds to which a facilitated
assembly and control of noise in 



25 number of the hydraulic components of the the use of the vehicle and
hydraulic mecha- system may be hydraulically connected.  nisms. In a
conventional vehicle, the control   The use of a modular subassembly design
75 valves and pilot valves may be mounted at provides improved economy in
the construc- different portions of the vehicle with suitable tion of the
vehicle and facilitated servicing 30  interconnecting ducts to the source
of pressur- over the nonunitarily installed control means ized hydraulic
fluid and manual control of the prior art. means. Thus, conventionally, the
different   An example of a vehicle constructed in 80 valves are tested
individually prior to installa- accordance with the invention is
illustrated in tion in the vehicle and the interconnecting the accompanying
drawing, wherein- 35  ducts must be installed individually to the   Figure
1 is a side elevation; various separately mounted vales and mech-   Figure
2 is an end elevation of a valve group anisms.
subassembly installed in a housing in the 85 In accordance with the
invention, in a vehicle; and, vehicle having hydraulically operable mecha-
Figure 3 is a plan of the valve group 40  nisms, means for providing
controlled deliv- subassembly. cry of hydraulic fluid from a pressurized
As shown in the drawings, a vehicle 10 is supply to the mechanisms
including a plural- shown to comprise a loader vehicle having a go ity of
pilot valves for controlling operation of front loading bucket 11 carried
at the front of the main valves, and operator-contiollable a body 12
provided with wheels 13 and having 45  controls for operating the pilot
valves, there a driver's cab 14 provided with a suitable are a unitary
support; means mounting the steering wheel 15 and control panel 16. main
valves to the support; means mounting   The bucket 11 may be controlled by
the 95 the pilot valves to the support; interconnect- operator from panel
16 so as to be selectively    2                1,522,916 forwardly or
rearwardly tilted and raised or elements is mounted on the untar  support
lowered as desired. Tilting of the bucket 11 is bracket 26 as a subassembly
whic may be effected by a tilt cylinder 17 and the raising  bench tested
prior. to its installation in the and lowering of the bucket is controlled
by a  vehicle, thereby permitting the simple con- 5 lift cylinder .18.
Suitable pilot circuit and  nection of the dfferent hydraulic fluid lines
of 70 implement circuit pumps .19 may be provided  the vehicle to the
centralized valve group. The as a supply of pressurized hydraulic fluid to
various components of the subassembly may 



the cylinders is under the control of the  be removably mounted to the
support bracket operator. Thus, a high pressure supply line20  26 by any
suitable means, and as best seen in 10 is provided for delivering
pressurized fluid Figure 2, the valves may be arranged to 75 from the pumps
19 and afluid return line21 is  extend upwardly so as to have removable
provided for returning fluid from the cylin- valve stem porions thereof
readily removed ders to a hydraulic tank 22 from which the  upwardly from
the housing 25 without requir- fluid is returned to the pumps 19 through a
ing the removal of the entire subassembly 24 15 further return line 23.
therefrom.                              80 A control valve subassembly
generally - By providing the interconnections between designated 24 is
mounted in a' suitable  the supply manifold and main valves, the housing 25
carried on the body 12 of the  interconnections between the main valves and
vehicle for facilitated hydraulic connection of pilot valves, and the
interconnections be- 20 the cylinders to the pumps 19, fluid return line
tween the pilot valves and pilot manifold, an  85 21, and operator control
panel 16.     improved facilitated testing of the subassem- Referring now
more specificallyto Figures  bly may be effected by a bench testing 2 and
3, the control valve subassembly 24 is operation prior to the installation
of the removably received within housing 25 and  apparatusin the vehicle.
The provision of the 25 includes a support bracket  26 which is subassembly
permits the arrangement to  90 resiliently mounted to the bottom wall 27 of
define a modular design for facilitated instal- housing 25 by suitable
resilient supports 28.  lation in any one of a group of different The
subassembly 24 includes a lift cylinder vehies by suitable modification of
the valve control. valve group 29 and a tilt cylinder grouping as desired.
30 control valve group 30. The lift cylinder group    For further
facilitated assembly the mani- 95 includes a lift cylinder lower port valve
31 and fold connections 48 may be suitably coded to an associated pilot
valve 32, and a lift cylinder assure proper hookup of the pilot valves
raise port valve 33 and associated pilot valve  thereto. 34. The tilt
cylinder control valve group    The resilient mounting ofthe support in the
35 includes a tilt cylinder rack back port valve 35  housing 25 facilitates
assembly and provides 100 and an associated pilot valve 36, and a tilt
noise control in the installation. cylinder dump port valve 37 and an
associ-    As the valve group may be serviced either ated pilot valve 38. A
tank port valve 39 for by complete removal of the subassembly 24 both the
lift and tilt cylinders is provided  from the housing and bench servicing,
or the 40  adjacent the lift cylinder valve group 29.    servicing of the
individual valves without 105 A pressure relief valve 40 is provided
removalofthevalvebodiesfrom the assem- adjacent the tilt cylinder control
valve group  bly, further facilitated use of the subassembly 



30. The supply line 20 is connected to an inlet is provided. manifold 41,
in turn to which the relief valve 45  40 is connected. Pressurized fluid
from supply    WHAT WE CLAIM IS:-           110 20 is delivered therefrom
to the main control   1. A vehicle having hydraulically oper- valve groups
29 and 30.                able mechanisms, means for providing con- A pilot
valve manifold 42 is provided for trolled delivery of hydraulic fluid from
a receiving pressurized hydraulic fluid from the  pressurized supply to the
mechanism includ- 50 pilot circuit pump 19 and is interconnected to  ing a
plurality of main valves and a plurality 115 the different pilot valves by
suitable intercon- of pilot valves for controlling operation of the necting
lines 43.                      main valves, and operator-controllable con-
A selector valve 44 is provided which is also  trols for operating the
pilot valves wherein connected to the pilot valves through a  there are a
unitary support; means mounting 55 plurality of interconnecting lines 45
and tothe  the main valves to the support;  means 120 lift cylinder valves
31 and 33 by interconnect-  mounting the pilot valves to the support; ing
lines 46 and 47.                   interconnecting duct means hydraulically
The specific hydraulic flow arrangement of interconnecting the valves;
connecting means the control valve subassembly forms no part for removably
connecting the interconnecting 60 of  the invention. Rather, the .
invention is  duct means to the supply; connecting means 125 concerned with
the provision of the various  for removably hydraulically connecting the
main control  and pilot control valves, relief main valves to the vehicle
mechanisms; valve, manifolds, and selector valves of the  connecting means
for removably hydrauli- subassemblY asaunitforfacilitatedassembly, cally
connecting the pilot valves to the 65 testing, and servicing. Thus, each of
these  controls; and means for removably mounting 130    2
1,522,9l6                                    2 forwardly or rearwardly
tilted and raised or elements is mounted on the unitary support lowered as
desired. Tilting ofthe bucket 11 is bracket 26 as a subassembly which may
be effected by a tilt cylinder 17 and the raising  bench tested prior to
its installation in the and lowering of the bucket is controlled by a
vehicle, thereby permitting the simple con- 5 lift cylinder 18. Suitable
pilot circuit and  nectionofthedifferenthydraulicfluidlinesof 70 implement
circuit pumps 19 may be provided  the vehicle to the centralized valve
group. The as a supply of pressurized hydraulic fluid to  various
components of the subassembly may the cylinders is under the control of the
be removably mounted to the support bracket 



operator. Thus, a high pressure supply line 20  26 by any suitable means,
and as best seen in 10 is provided for delivering pressurized fluid  Figure
2, the valves may be arranged to  75 from the pumps 19 and a fluid return
line21 is  extend upwardly so as to have removable provided for returning
fluid from the cylin- valve stem portions thereof readily removed ders to a
hydraulic tank 22 from which the  upwardly from the housing 25 without
requir- fluid is returned to the pumps 19 through a  ing the removal of the
entire subassembly 24 15 further return line 23.                 therefrom.
80 A control valve subassembly generally    By providing the
interconnections between designated 24 is mounted in a suitable  the supply
manifold and main valves, the housing 25 carried on the body 12 of the
interconnections between the main valves and vehicle for facilitated
hydraulic connection of pilot valves, and the interconnections be- 20 the
cylinders to the pumps 19, fluid return line  tween the pilot valves and
pilot manifold, an  85 21, and operator control panel 16.      improved
facilitated testing of the subassem- Referring now more specifically to
Figures  bly may be effected by a bench testing 2 and 3, the control valve
subassembly 24 is operation prior to the installation of the removably
received within housing 25 and  apparatus in the vehicle. The provision of
the 25 includes a support bracket 26 which is  subassembly permits the
arrangement to  90 resiliently mounted to the bottom wall 27 of define a
modular design for facilitated instal- housing 25 by suitable resilient
supports 28.  lation in any one of a group of different The subassembly 24
includes a lift cylinder vehicles by suitable modification of the valve
control valve group 29 and a tilt cylinder grouping as desired. 30 control
valve group 30. The lift cylindergroup    For further facilitated assembly,
the mani- 95 includes a lift cylinder lower port valve 31 and  fold
connections 48 may be suitably coded to an associated pilot valve 32, and a
lift cylinder  assure proper hookup of the pilot valves raise port valve 33
and associated pilot valve  thereto. 34. The tilt cylinder control valve
group    The resilient mounting ofthe supportinthe 35 includes a tilt
cylinder rack back port valve 35  housing 25 facilitates assembly and
provides 100 and an associated pilot valve 36, and a tilt noise control in
the installation. cylinder dump port valve 37 and an associ-    As the
valve group may be serviced either ated pilot valve 38. A tank port valve
39 for  by complete removal of the subassembly 24 both the lift and tilt
cylinders is provided  from the housing and bench servicing, or the 40
adjacent the lift cylinder valve group 29.    servicing of the individual
valves without 105 A pressure relief valve 40 is provided  removal of the
valve bodies from the assem- adjacent the tilt cylinder control valve group
bly, further facilitated use of the subassembly 30. The supply line 20 is
connected to an inlet is provided. 



manifold 41, m turn to which the relief valve 45  40 is connected.
Pressurized fluid from supply    WHAT WE CLAIM IS:-            110 20 is
delivered therefrom to the main control   1. A vehicle having hydraulically
oper- valve groups 29 and 30.                 able mechanisms, means for
providing con- A pilot valve manifold 42 is provided for  trolled delivery
of hydraulic fluid from a receiving pressurized hydraulic fluid from the
pressurized supply to the mechanism includ- 50 pilot circuit pump 19 and is
interconnected to  ing a plurality of main valves and a plurality 115 the
different pilot valves by suitable intercon- ofpiot valves for controlling
operation ofthe necting lines 43.                       main valves, and
operator-controllable con- A selector valve 44 is provided which is also
trols for operating the pilot valves wherein connected to the pilot valves
through a  there are a unitary support; means mounting 55 plurality of
interconnecting lines 45 and tothe  the main valves to the support; means
120 lift cylinder valves 31 and 33 by interconnect-  mounting the pilot
valves to the support; ing lines 46 and 47.
interconnecting duct means hydraulically The specific hydraulic flow
arrangement of interconnecting the valves; connecting means the control
valve subassembly forms no part for removably connecting the
interconnecting 60  of the invention. Rather, the invention is  duct means
to the supply; connecting means 125 concerned with the provision of the
various  for removably hydraulically connecting the main control and pilot
control valves, relief  main valves to the vehicle mechanisms; valve,
manifolds, and selector valves of the  connecting means for removably
hydrauli- subassembly as a unit for facilitated assembly, cally connecting
the pilot valves to the 65  testing, and servicing. Thus, each of these
controls; and means for removably mounting 130    3
1,522,916                          3 the support with the valves, duct
means, and  the support. connecting meansas a unitary subassembly to   10.
A vehicle according to Claim  9, the vehicle.
further including means hydraulically con- 2. A vehicle according to Claim
1, where- necting the reliefvalve to the interconnecting  40 5 in the means
for mounting the support to the  duct means. vehicle comprises a
resilientmounting means.  1. A vehicle according to any one of the 3. A
vehicle according to Claim 1 or preceding Claims, wherein the mechanisms
Claim 2, wherein the support comprises a  include tiltcylinders for
controlling the tilt of plate bracket.                    a loader bucket
of the vehicle.         45 



10   4. A vehicle according to any one of the    12. A vehicle according to
any one of the' preceding Claims, wherein a selector valve is preceding
Claims, wherein the mechanisms mounted to the support and connected to the
include lift cylinders for controlling the main valves by the
interconnecting duct raising and lowering of a or the loader bucket means.
of the vehicle.                         50 15   5. A vehicle according to
any one of the    13. A vehicle according to any one of the preceding
Claims, wherein a selector valve preceding Claims, wherein the valves
include mounted to the support, or the selector valve, removable valve
stems and are arranged to is connected to the pilot valves by the  permit
removal of the valve stems with the interconnecting duct means.
valves being maintained mounted to the  55 20   6. A vehicle according to
any one of the  support. preceding Claims, wherein the support   14. A
vehicle according to any one of the defines an auxiliary portion arranged
to carry  preceding Claims, wherein the vehicle defines at least one
additional main valve.    a housing and the means for mounting the 7. A
vehicle according to any one of the  support is arranged to mount the
support in  60 25 preceding Claims, further including a mani- the housing
with the valves disposed upper- fold, means mounting the manifold to the
most. support, and means hydraulically connecting    15. A vehicle
according to Claim  1, the pilot valves to the manifold.      substantially
as described with reference to 8. A vehicle according to Claim 7, where-
the accompanying drawings.         65 30 in the manifold and pilot valves
are coded for facilitated connection of the means for hy-       For the
Applicants: draulically connecting the pilot valves there-  GILL JENNINGS &
EVERY, to.                                            Chartered Patent
Agents, 9. A vehicle according to any one of the       53-64 Chancery Lane,
35 preceding Claims, further including a relief      London WC2A IHN.
valve, and means mounting thereliefvalve to Prnted for Her Majesty's
Stationery Office by Burgess & Son (Abingdon), Ltd.-1978. Published at The
Patent Office. 25 Southampton Buildings. London WC2A lAY, from which copies
may be obtained.    


