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MEANS (71)   We, CATERPILLAR  TRAC-  through the filter elements before
returning TOR CO., a corporation organized and  to the reservoir. Further,
means must be existing under the laws of the State of  provided which allow
for the easy removal California, United States of America, of 100  and
replacement of the filter elements as  50 5  N.E. Adams Street, Peoria,
Illinois 61629,  they become dirtied. The present invention *    United
States of America, do hereby de-  provides an improved hydraulic reservoir
clare the invention for which we pray that  internal filter means mounting
which has a patent may be granted to us and the  the aforementioned
atributes. method by which it is to be performed, to be    According to the
present invention We  55 10  particularly described in and by the  provide
a hydraulic reservoir which com- following. statement:-
prises a tank having within it filter means The invention relates to
hydraulic  which extends and is mounted between first reservoirs having
filters therein. The  and second generally parallel sides of the invention
is specifically concerned with  tank., the filter means including generally
60 15  means for holding filter elements within a  tubular filter element
means extending hydraulic reservoir.                   between the first
and second sides of the The prior art is illustrated for example by  tank,
and the reservoir further. comprising U.S. Patent No. 3,685,658 which
discloses  means for introducing a hydraulic fluid from external spin or
screw-on type filters which  outside the tank to the interior of the filter
65 20  are mounted externally of a hydraulic reser-  element means from
adjacent the first side voir. While such filters have advantages in  of the
tank, wherein a tube surrounds the 



* many applications there are also a number  filter element means within
the tank and of applications wherein it is more desirable  extends
substantially along the length of the to have the filter means within the
hydraulic  filter element means, the tube including exit  70 25  reservoir
whereby dirty hydraulic fluid  'means therefrom through which, in use, the
which is returned to the reservoir must pass  hydraulic fluid passes to the
tank after through the filter means and thereby be  passage from the
interior to the exterior of cleaned and pass back into the reservoir  the
filter element means, a first end of the from whence it may be pumped back
to a  tube being in sealing relationship with the  75 30  hydraulic system.
Some filter. elements are  second side of the tank and the second end also
used within hydraulic reservoirs such as . of the tube being in sealing
relationship with those disclosed in, for . example, U.S.  the first side
of the tank, the second side of Patents Nos. 3,886,072 and 3,900,400 but
the. tank has an opening leading to the these are of considerably different
interior of the tube adjacent the first' end  80 35  structure, operation
and mounting than are  thereof, the opening being sized to allow *     the
structures of the present invention.  insertion of the filter means into
the interior When it is desired to replace filter means  of the tube,
removable cover means is seal- within a hydraulic reservoir several  ingly
mounted  over the opening and is con- problems are encountered which are
not  nected by means extending through the  85 40  generally encountered
with externally  tube to the first side of the tank,extension mounted
filter means. For example, a  means extends from  the cover means
particular problem which is encountered is  towards the first side of the
tank within the that adequate means must be provided for  tube,
compressible spring means is sup- fastening the elements of the filter
means in  ported by the extension means and presses  90 45  place whereby
all of the hydraulic fluid  the filter element  means towards the which
enters the filter elements must pass  first side of the tank, and means is
provided    2                               1,519,288
2 for preventingthe springmeans from sliding   shown in Figure 1, are thus
rigidly held in  65 off the extension means.                 the recess 52.
An example of a reservoir constructed in  An opening 58 through the second
side 18 accordance with the invention is illustrated' of the tank 12
provides access to an interior 5  in the accompanying drawings, in which:-
60 of the tube 30' adjacent the first end 40 



Figure l  is a partial sectional side view of  thereof. The opening 58 is
sized to allow   70 the hydraulic reservoir;                  entry of the
filter element means 20 and Figure  2  is  a view taken along the line
more particularly of the four filter elements II-II of Figure 1; and
22 to the interior 60 of the tube 30. Cover 10    Figure 3 is a view taken
along the line   means 62 is provided which is sealingly. III-III of Figure
1.                      attachable, as for example' by -using a seal  75
Turning first to- Figure I there is  ring 64, over the opening  58. The
cover illustrated therein a hydraulic reservoir 10   means  62 is
attachable longitudinally which comprises a tank 12 having intern-  through
the tube  30 to adjacent the first side 15  ally thereof filter means 14
attached longi-  16 of the tank 12 and more specifically is tudinally
between a first side 16 and a   attachable to the port closure means 54 as
80 second generally parallel side 18 of the tank   by being screwed to the
port closure means 12. The filter means 14 includes generally  54 by means
of an elongated rod means 66. tubular filter element means 20 which in the
' A bolt forming part of the means 66 passes 20  particular embodiment
illustrated   through the cover means 62 and is sealed comprises four
filter elements 22 which'are  thereto by a seal  ring 67. Compressible  85
shown  most clearly in' Figures  1 and 2.  spring means 68 comprise a
plurality of Hydraulic fluid  -introducing  means 24 axially compressible
resilient washers 70 shown  most clearly in Figure 1 and Figure 3   which
abut against a retaining washer 72 25  provide means for introducing a
hydraulic  and serve to compressibly hold the filter fluid from an exterior
of the tank, generally   'element means 20 between the first side 16  90
from  a hydraulic system  26 illustrated   and the second side 18-of the
tank 12. A re- schematically in Figure 3 to an interior 28 of  taining ring
74 generally serves to hold the the filter element means 20 from adjacent
plurality of resilient washers 70 and the re- 30  the first side'16 of the
tank 12.         taining washer 72 from  escaping from an A tube 30 within
the tank 12 surrounds   extension 76 which extends from the cover  95 the
filter element means 20 and extends   62 towards the first side 16 of the
tank 12. longitudinally generally the length of said  The tank 12 of the
preferred embodi- filter element means 20. The tube 30   ment includes
means for disassembling it 35  includes exit means 32 therefrom generally
into a first part 78 which includes the first from the bottom thereof
through which the   side 16 as part thereof and a second part 80  100
hydraulic fluid passes after passage of the   which includes the second
side 18 of the hydraulic fluid from the interior 28 of the  tank  12 as a
part  thereof. The dis- filter element means 10 to an'exterior 34 of
assembling means  for the tank generally 



40  the filter element means 20.- More particu-  includes the pair of
flanges 82 and 84 larly, the exit means 32 leads from  a  extending
respectively from the first part 78  105 chamber 36 formed between the
filter  and the second part 80 of the tank 12 and a element means 20 and
the tube 30 generally  plurality of bolt-nut means 86 fastening the to the
inside of the hydraulic reservoir 10.  first flange  82 to the second
flange 84. 45    The tube 30 is compressibly sealed by   Because of this
disassembleability of the compressible sealing means 38 in such a   tank 12
the tube 30 can be readily placed  110 manner that a first end 40 of the
tube 30 is  therewithin and the port closure means 54 held adjacent the
second side '18 of the tank   can be attached from the interior of the 12.
The compressible sealing means  tank 12 when the first part 78 thereof is
50  preferably comprises a flange  42 which  separated from the second part
80 thereof, extends  peripherally outwardly from the   Ater the tube 30 has
been attached to the  115 tube 30 adjacent the first end 40 thereof and
first part 78 and more particularly to the a compressible elastomeric
gasket 44 which  first side 16 of the tank 12 the gasket 44 can is
compressed between the flange 42 and   be put in place adjacent the flange
42 and 55  the second side 18 of the tank 12.       the b6lt-nut means 86
can be fastened in Rigid attaching means 46 is also provided   place. The
filter element means 20 can be  120 for rigidly attaching a second end 48
of the   put in place either when the  tank 12 is dis- tube 30 adjacent the
first side 16 of the tank   assembled into the first part 78 and the 12.
Holding means 50 for holding the filter  second part 80 thereof or can be
put in 60  element means 20 comprises a recess 52, in  place through the
opening 58 before or after which the filter element means 20 fit, in a
removal of the cover 62.    '   '   125 port closure means 54 which covers
a port    As will be  apparent most particularly 56 in the first side  16
of the tank 12. Two of  from examination of Figure 1, the improve- the four
filter elements 22, one of which is  ment of the present invention is
particu-    3                                    1,519,288
3 larly concerned' with the compressible  filter element means extending
between the spring means 68. In the compressible spring  first and second
sides of the tank, and the means 68, resilient washer means, namely
reservoir further comprising means for the plurality of axially
compressible  introducing a hydraulic fluid from outside 5  resilient
washers 70 provide a spring biasing  the tank to the interior of the filter
element  65 



against the retaining washer 72 for holding   means from adjacent the front
side of the the four filter elements 22 relatively rigidly  tank, wherein a
tube surrounds the filter in place between the first side 16 of the tank.
element means within the tank and extends 12 and the second side 18
thereof. More  substantially along the length of the filter 10
particularly, the compressible spring means  element means, the tube
including exit  70 68 holds the four filter elements 22 between   means
therefrom through which, in use, the cover 62 and the port closure means
64.  hydraulic fluid passes to the tank after pas- Further, by removal of
the bolt at the left  sage from the interior to the exterior of the hand
end (as seen in Fig. 1) of the elongated   filter element means, a first
end of the tube 15  rod means 66, the cover 62 can be removed   being in
sealing relationship with the second  75 thereby releasing the pressure
upon the four  side of the tank and the second end of the filter elements
22 whereby they can be re-  tube being in sealing relationship with the
moved via the opening 58. The retaining   first side of the tank, the
second side of the' ring 74 will generally be of a conventional  tank has
an opening leading to the interior 20  type that can be stretched about the
of the tube adjacent the first end thereof,  80 extension 76 and placed
within a groove 88  the opening being sized to allow insertion of therein.
Because of the presence of the  the filter element means into the interior
of retaining ring 74 it is possible to remove the  the tube, removable
cover means is seal- cover 62 while the plurality of resilient  ingly
mounted over the opening and is con- 25  washers 70 and the retaining
washer 72 are  nected by means extending through the  85 kept on the
extension 76 thus making  tube to the first side of the tank, extension
assembly and disassembly of the entire filter  means extends from  the
cover means means 14 relatively easy and quick.      towards the first side
of the tank within the The hydraulic reservoir described with  tube,
compressible spring means is sup- 30  reference to the drawings is also
described   ported by the extension means and presses  90 and illustrated
in our co-pending   the filter element means towards the first Application
No. 12457/77 (Serial No.  side of the tank, and means is provided for
1519287) in which we claim:-             preventing the spring means from
sliding off A hydraulic reservoir which comprises a   the extension means.
35  tank having within it filter means which ex-    2. A  reservoir
according to claim  1,  95 tends and is mounted between first and   wherein
the spring means comprises axially second generally parallel sides of the
tank,  compressible resilient washer means around the filter means
including generally tubular  the extension means and the means for filter
element means extending between the   preventing the spring means from
sliding 



40  first and second sides of the tank, and the   away from the extension
means includes a 100 reservoir further comprising means for  retaining
washer around the extension introducing a hydraulic fluid from outside
means between the resilient washer means the tank to the interior of the
filter element  and the filter element means. means from adjacent the first
side of the  3. A  reservoir according to claim  2, 45  tank, wherein a
tube surrounds the filter  wherein bolt means extends sealingly  105
element means within the tank and extends  through the cover means, the
bolt means along substantially the length of the filter  providing part of
the means extending element means, the tube including exit  through the
tube to the first side of the tank. means therefrom to the tank through
which,    4. A  reservoir according to claim  3, 50  in use, hydraulic
fluid passes after passage   wherein the means for preventing the spring
110 from  the interior to the exterior of the   means from sliding off the
extension means element means, and means resiliently com-  further
comprises a retaining ring fitting pressibly sealing a first end of the
tube   within a groove in the extension means and adjacent the second side
of the tank.    extending peripherally outwardly from said groove around
the extension means, the 115 55    WHAT WE CLAIM IS:-
retaining ring being spaced further from the 1. A hydraulic reservoir which
comprises   cover than is the retaining washer. a tank having within it
filter means which  5. A reservoir according to claim  2, extends and is
mounted between first and   wherein  the resilient washer means second
generally parallel sides of the tank,   comprises a plurality  of axially
120 60  the filter means including generally tubular   compressible
resilient washers.    3                                   1,519,288
3 larly concerned with the compressible  filter element means extending
between the spring means 68. In the compressible spring  first and second
sides of the tank, and the means 68, resilient washer means, namely
reservoir further  comprising means for the plurality of axially
compressible  introducing a hydraulic fluid from outside 5  resilient
washers 70 provide a spring biasing  the tank to the interior ofthe filter
element  65 against the retaining washer 72 for holding   means from
adjacent the front side of the the four filter elements 22 relatively
rigidly  tank, wherein a tube surrounds the filter in place between the
first side 16 of the tank   element means within the tank and extends 



12 and the second side 18 thereof. More  substantially along the length of
the filter 10  particularly, the compressible spring means   element means,
the tube including exit 70 68 holds the four filter elements 22 between
means therefrom through which, in use, the cover 62 and the port closure
means 64.  hydraulic fluid passes to the tank after pas- Further, by
removal of the bolt at the left  sage from the interior to the exterior of
the hand end (as seen in Fig. 1) of the elongated  filter element means, a
first end of the tube 15  rod means 66, the cover 62 can be removed   being
in .sealing relationship with the second  75 thereby releasing the pressure
upon the four  side of the tank and the second end of the filter elements
22 whereby they can be re-  tube being in sealing relationship with the
moved via the opening 58. The retaining  first side of the tank, the second
side of the' ring 74 will generally be of a conventional  tank has an
opening leading to the interior 20  type that can be stretched about the
of the tube adjacent the first end thereof,  80 extension 76 and placed
within a groove 88  the opening being sized to allow insertion of therein.
Because of the presence of the  the filter element means into the interior
of retaining ring 74 it is possible to remove the  the tube, removable
cover means is seal- cover 62 while the plurality of resilient  ingly
mounted over the opening aid is con- 25  washers 70 and the retaining
washer 72 are  nected by means extending through the  85 kept on the
extension 76 thus making  tube to the first side of the tank, extension
assembly and disassembly of the entire filter  means extends from  the
cover means means 14 relatively easy and quick.      towards the first side
of the tank within the' The hydraulic reservoir described with  tube,
compressible spring means is sup- 30  reference to the drawings is also
described   ported by the extension means and presses  90 and illustrated
in our co-pending   the filter element means towards the first Application
No. 12457/77 (Serial No.  side of the tank, and means is provided for
1519287) in which we claim:-            preventing the spring means from
sliding off A hydraulic reservoir which comprises a   the extension means.
35  tank having within it filter means which ex-    2. A  reservoir
according to claim  1,  95 tends and is mounted between first and   wherein
the spring means comprises axially second generally parallel sides of the
tank,  compressible resilient washer means around the filter means
including generally tubular  the extension means and the means for filter
element means extending between the   preventing the spring means from
sliding 40  first and second sides of the tank , and the   away from the
extension means includes a 100 reservoir further comprising means for
retaining washer around the extension introducing a hydraulic fluid from
outside   means between the resilient washer means 



the tank to the interior of the filter element  and the filter element
means. means from adjacent the first side of the.    3. A  reservoir
according to claim  2, 45  tank, wherein a tube surrounds the filter
wherein bolt means extends sealingly  105 element means within the tank and
extends  through the cover means, the bolt means along substantially the
length of the filter  providing part of the means extending element means,
the tube including exit  through the tube to the first side of the tank.
means therefrom to the tank through which,    4. A  reservoir according to
claim  3, 50  in use, hydraulic fluid passes after passage   wherein the
means for preventing the spring  110 from the interior to the exterior of
the   means from sliding off the extension means element means, and means
resiliently corn-  further comprises a retaining ring fitting pressibly
sealing a first end of  the tube   within a groove in the extension means
and adjacent the second side of the tank.    extending peripherally
outwardly from said groove around the extension means, the 115 55    WHAT
WE CLAIM IS:-                     retaining ring being spaced further from
the 1. A hydraulic reservoir which comprises   cover than is the retaining
washer. a tank having within it filter means which  5. A reservoir
according to claim  2, extends and is mounted between first and   wherein
the resilient washer means second generally parallel sides of the tank,
comprises a plurality of axially 120 60  the filter means including
generally tubular   compressible resilient washers.    4
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