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We, CATERPILLAR  TRAC-  which are to fit within the reservoir, which TOR
CO., a corporation organized and  parts must often be machined within
existing under the laws of the State of  relatively close tolerances. Such
parts must California, United States of America, of 100  also be capable of
adjusting these toler- 5  N.E. Adams Street, Peoria, State of Illinois
ances as both the reservoir and the elements  50 61629, United States of
America, do hereby  themselves change size as the liquid being declare the
invention,' for which we pray  passed through the filters and into the
reser- that a patent may be granted to us and the  voir changes
temperature. This problem is method by which it is to be performed, to be
especially severe when the filter elements, 10  particularly described in
and by the  as in the present invention, are held within a  55 following
statement:-                  tube which is supported at each end by a The
invention relates  to hydraulic  pair of parallel walls of the reservoir
since reservoirs and is particularly concerned  any difference in thermal
expansion or con- with improving filtering systems of such  traction of the
tube compared with any 15  reservoirs when the systems are located
expansion or contraction of the reservoir  60 within the hydraulic
reservoirs. More  must be compensated for. Such problems particularly, the
invention is concerned  do not occur for example in such liquid with a
particular means for arranging the  filters as are disclosed in U.S. Patent
No. filter means within a hydraulic resevoir such  3,685,658 wherein a spin
or thread-on type 20  as to make allowance for manufacturing   of filter
and it's operation are disclosed.   65 



tolerances whereby these tolerances can be    The present invention
provides filter relatively large and yet the filter means will  means
internally of the reservoir attached still be effectively and relatively
exactly  between first and second generally parallel placed within the
reservoir            wallsreservoireservoir and including a tube 25    The
majority of prior art filters for  which extends between the first and
second  70 hydraulic systems as illustrated for example  walls of the
reservoir, the tube having filter in U.S. Patent No. 3,685,658 have been
elements within it. Most particularly the mounted outside the reservoir of
the  present invention solves the problem of system. In such a situation,
one has not  making such tubes fit properly within the 30  been generally
faced with the problems en-  reservoir without the requirement that the  75
countered in mounting a filter within a  length of the tube be carefully
heldto very reservoir. Some filter elements are also used  specific  and
small manufacturing within hydraulic reservoirs such as those  tolerances.
The invention further provides disclosed in, for example, U.S. Patents Nos.
automatic adjustment for significant 35  3,886,072 and 3,900,400 but these
are of  differences in the thermal expansion ofthe  80 considerably
different structure, operation  tube and of the tank of the reservoir. and
mounting than are the structures of the  . According to this invention, in
a present invention.                     hydraulic reservoir which
comprises a tank One of the more important problems  having within it
filter means which extends 40  which occur when it is desired to mount a
and is mounted between first and second  85 filter within a reservoir is
that the filter  generally parallel sides of the tank, the filter elements
of the filter must be so mounted  means including generally tubular filter
within the reservoir that flow can only take  element means extending
between the first place through them. This often introduces  and second
sides of the tank, and the 45  problems of carefully machining parts
reservoir further comprising means for  90    2
1,519,287 introducing a hydraulic fluid from outside  held adjacent the
second side 18 of the tank the tank to the interior of the filter element
12. The compressible sealing means of the means from adjacent the first
side of the     present invention  preferably comprises a tank; we provide
a tube which  surrounds  flange 42 which extends  peripherally out- S  the
filter element means within the tank and  wardly from the' tube 30 adjacent
the first  70 



extends along substantially the length of the  end 40 thereof and a
compressible filter element means, the tube including exit  elastomeric
gasket 44 which is compressed means therefrom to the tank through which,
between the flange 42 and the second side in use, hydraulic fluid passes
after passage  18 of the tank 12. 10  from the interior to the exterior of
the    The improvement of the present in-  75 element means, and means
resiliently corn-  vention preferably includes rigid attaching   -
pressibly sealing a first end of the tube   means 46 for riidly attaching a
second end adjacent the second side of the tank.     48 of the tube 30
adjacent the first side 16 of The  means resiliently ' compressibly  the
tank 12. Holding means 50 for the filter 15  sealing the first end of the
tube adjacent the   element means 20 also preferably form a  80 second side
of the tank allows a manu-  part of the improvement of the present
facturing tolerance between the length of  invention. The holding means can
simply the tube and the distance between the first  comprise a recess 52,
in which the ends of and second sides of the tank.            the' filter
elements fit, in a port closure 20    An example of a hydraulic reservoir
in   means 54 which covers a port 56 in the first  85 accordance with the
invention is illustrated  side of the tank 12. Two of the four filter in
the accompanying'drawings, in which-    elements  22, one of which is shown
in Figure 1 is a partial sectional side view of  Figure 1, are thus rigidly
held by the recess the hydraulic reservoir;                 52. 25
Figure 2 is  a view taken along the line    An opening 58 through the
second side 18  90 II-II of Figure 1;  and,                 of the tank 12
provides access to an interior Figure 3 is a view taken along the line  60
of the tube 30 adjacent the first end 40 III- III of Figure 1.
thereof. The opening 58 is sized to allow Turning first to Figure I there
is  entry of the filter element means 20 and 30  illustrated therein a
hydraulic reservoir 10  more particularly of the four filter elements  95
which comprises a tank 12 havin internally  22 to the interior 60 of the
tube 30. Cover. thereof filter means 14 attached longi-  means 62 is
provided which is sealingly tudinally between a first side -16 and a
attachable, as for example by using a seal second generally parallel side
18 of the tank   ring 64, over the opening 58. The cover 35  12. The filter
means 14 includes generally   means  62 is attachable longitudinally  100
tubular filter element means 20 which in the  through the tube 30 to
adjacent the first side particular embodiment illustrated  corn-  16 of the
tank 12 and more specifically is prises four filter elements 22 which are
attachable to the port closure means 54 as shown most clearly in Figures I
and 2.  by being screwed into the port closure 



40  Hydraulic fluid introducing means 24   means 54 via an elongated bolt
means 66. 105 shown most  clearly in Figures 1 and 3  The bolt means 66
pass through the cover rovide means for introducing a hydraulic   means 62
and are sealed thereto by a seal fluid from an exterior of the tank,
generally  ring 67. Compressible positioning means 68, from  a hydraulic
system  26 illustrated  in the embodiment illustrated a plurality of 45
schematically in Figure 3 to an interior 28 of  axially compressible
resilient washers 70  110 the filter element means 20 from adjacent  which
bear against a retaining washer 72 the first side 16 of the tank 12;
serve to compressibly hold the filter The invention is particularly
concerned   element means 20 between the first side 16 with a tube 30
within the tank 12 which   and the second side  18 of the tank 12. A 50
surrounds the filter element means 20 and   retaining ring 74 generally
serves to hold the  115 extends longitudinally generally the length
plurality of resilient washers 70 and the of said filter element means 20.
The tube 30  retaining washer 72 from escaping from  an includes exit means
32 therefrom generally  extension 76 which extends from the cover from the
bottom thereof through which the   62 towards the first side 16 of the tank
12. 55  hydraulic fluid passes after passage of the  The tank 12 of the
preferred embodi- 120 hydraulic fluid from the interior 28 of the   ment
includes means for disassembling it filter element means 20 to an exterior
34 of  into a first part 78 which 1ncludes the first the filter element
means 20. . More  side 16 as part thereof and a second part 80
particularly, the exit means 32 leads from a   which includes the second
side 18 of the 60  chamber 36 formed between the filter  tank 12 as part
thereof. The disassembling  125 element means 20 and the tube 30 generally
means for the tank generally includes the to the inside of the hydraulic
reservoir 10.  pair  of flanges 82 and 84 extending The tube 30 is
compressibly sealed by   respectively from the first part 78 and the.
compressible sealing means 38 in such a   second part 80 of the tank 12 and
a plurality 65  manner that a first end 40 of the tube 30 is  of bolt-nut
means 86 fastening the first 130    3
1,519,287
3 flange 82 to the second flange 84. Because  is provided for preventing
the spring means of this disassembleability of the tank 12 the   from
sliding off the extension means. tube 30 can be readily placed therewithin
WHAT WE CLAIM IS:- and the port closure means 54 can be        1. A
hydraulic reservoir which comprises 



5  attached from the interior of the tank 12   a tank having within it
filter means which  65 when the first part 78 thereof is separated
extends and is mounted between first and from the second part 80 thereof.
After the   second generally parallel sides of the tank, tube 30 has been
attached to the first part 78  the filter means including generally tubular
and more particularly to the first side 16 of  filter element means
extending between the 10  the tank 12 the gasket 44 can be put in place
first and second sides of the tank, and the  70 adjacent the flange 42 and
the bolt-nut  reservoir further comprising means for means 86 can be
fastened in place. The  introducing a hydraulic fluid from outside filter
element means 20 can be put in place  the tank to the interior of the
filter element either when the tank 12 is disassembled into   means from
adjacent the first side of the 15  the first part 78 and the second part 80
tank, wherein a tube surrounds the filter  75 thereof or can be put in
place through the   element means within the tank and extends opening 58
before or after removaL of the   along substantially the length of the
filter cover 62.                                element means, the tube
including exit The hydraulic reservoir described with   means therefrom to
the tank through which, 20  reference to the drawings is also described  in
use,  hydraulic fluid passes after passage  80 and illustrated  in our
co-pending   from the interior to the exterior of the Application No.
12458/77 (Serial No.  element means, and means resiliently com- 1519288) in
which we claim:-           pressibly sealing a first end of the tube A
hydraulic reservoir which comprises a  adjacent the second side of the
tank. 25  tank having within it filter means which    2. A reservoir
according to. claim  1, 85 extends and is mounted between first and
wherein the resiliently compressible sealing second generally parallel
sides of the tank,  means comprises a flange extending the filter menas
including generally tubular  peripherally outwardly from  the tube filter
element means extending between the  adjacent the first end thereof, and a
com- 30  first and second sides of the tank, and the  pressible elastomeric
gasket compressed  go reservoir further comprising means for  between the
flange and the second side of introducing a hydraulic fluid from outside
the tank. the tank to the interior of the filter element .  3. A reservoir
according to claim  2, means from adjacent the first side of the  including
means rigidly attaching the 35  tank, wherein a tube surrounds the filter
second end of the tube to the first side of  95 element means within the
tank and extends  the tank. substantially along the length of the filter
4. A reservoir according to claim  3, element means, the tube including
exit  wherein the tank includes means for dis- 



means therefrom through which, in use, the  assembling it into a first part
including the 40   hydraulic fluid passes to the tank after  first side
thereof and a second part 100 passage from the interior to the exterior of
including the second side thereof. the filter element means, a first end of
the    5. A  reservoir according to claim  4, tube being in sealing
relationship with the  including an opening through the second second side
of the tank and the second end  side of the tank to the interior of the
tube 45  of the tube being in sealing relationship with  adjacent the first
end thereof, the opening 105 the first side of the tank, the second side of
being sized to allow insertion of the filter the tank has an opening
leading to the  element means into the interior of the tube interior of the
tube adjacent the first end  and cover means sealingly attached over the
thereof, the opening being sized to allow   opening and connected through
the tube to 50  insertion of the filter element means into  the first side
of the tank to hold the filter 110 the interior of the tube, removable
cover  element means compressibly between the means is sealingly mounted
over the  first and second sides of the tank. opening and is connected by
means    6. A reservoir according to claim 1, sub- extending through the
tube to the first side  stantially as described with reference to the 55
of the tank, extension means extends from   accompanying drawings.
115 the cover means towards the first side of the     For the Applicants,
tank within the tube, compressible spring    GILL, JENNINGS & EVERY, means
is supported by the extension means       Chartered Patent Agents, and
presses the filter element means             53/64 Chancery Lane, 60
towards the first side of the tank, and means     London WC2A IHN. Printed
for Her Majesty's Stationery Office by the Courier Press, Leamington Spa,
1978. Published by the Patent Office, 25 Southampton Buildings, London,
WC2A lAY, from which copies may be obtained.    3
1,519,287                                    3 flange 82 to the second
flange 84. Because  is provided for preventing the spring means of this
disassembleability of the tank 12 the   from sliding off the extension
means. tube 30 can be readily placed therewithin  WHAT WE CLAIM IS:- and
the port closure means 54 can be       1. A hydraulic reservoir which
comprises 5  attached from the interior of the tank 12   a tank having
within it filter means which  65 



when the first part 78 thereof is separated   extends and is mounted
between first and from the second part 80 thereof. After the   second
generally parallel sides of the tank, tube 30 has been attached to the
first part 78  the filter means including generally tubular and more
particularly to the first side 16 of  filter element means extending
between the 10  the tank 12 the gasket 44 can be put in place  first and
second sides of the tank, and the  70 adjacent the flange 42 and the
bolt-nut  reservoir further comprising means for means 86 can be fastened
in place. The  introducing a hydraulic fluid from outside filter element
means 20 can be put in place  the tank to the interior of the filter
element either when the tank 12 is disassembled into   means from adjacent
the first side of the 15  the first part 78 and the second part 80  tank,
wherein a tube surrounds the filter  75 thereof or can be put in place
through the   element means within the tank and extends opening 58 before
or after removal of the   along substantially the length of the filter
cover 62.                                element means, the tube including
exit The hydraulic reservoir described with   means therefrom to the tank
through which, 20  reference to the drawings is also described  in use,
hydraulic fluid passes after passage  80 and illustrated  in our co-pending
from the interior to the exterior of the Application No. 12458/77 (Serial
No.  element means, and means resiliently com- 1519288) in which we claim:-
pressibly sealing a first end of the tube A hydraulic reservoir which
comprises a  adjacent the second side of the tank. 25  tank having within
it filter means which    2. A  reservoir according to. claim  1,  85
extends and is mounted between first and  wherein the resiliently
compressible sealing second generally parallel sides of the tank,  means
comprises a flange extending the filter menas including generally tubular
peripherally 'outwardly from  the 'tube filter element means extending
between the  adjacent the first end thereof, and a com- 30  first and
second sides of the tank, and the  pressible elastomeric gasket compressed
90 reservoir further comprising means for  between the flange and the
second side of introducing a hydraulic fluid from outside  the tank. the
tank to the interior of the filter element    3. A  reservoir according to
claim  2, means from adjacent the first side of the  including means
rigidly attaching the 35  tank, wherein a tube surrounds the filter  second
end of the tube to the first side of  95 element means within the tank and
extends' the tank. substantially along the length of the filter    4. A
reservoir according to claim  3, element means, the tube including exit
wherein the tank includes means for. dis- means therefrom through which, in
use, the  assembling it into a first part including the 



40  hydraulic fluid passes to the tank after  first side thereof and 'a
second part 100 passage from the interior to the exterior of  including the
second side thereof. the filter element means, a first end of the    5. A
reservoir according to claim 4, tube being in sealing relationship with the
including an opening through the second second side of the tank and the
second end   side of the tank to the interior of the tube 45  of the tube
being in sealing relationship with  adjacent the first end thereof, the
opening 105 the first side of the tank, the second side of  being sized to
allow insertion of the filter the tank has an opening leading to the
element means into the interior of the tube interior of the tube adjacent
the first end  and cover means sealingly attached over the thereof, the
opening being sized to allow   opening and connected through the tube to 50
insertion of the filter element means into  the first side of the tank to
hold the filter 110 the interior of the tube, removable cover  element
means compressibly between the means is sealingly  mounted over the  first
and second sides of the tank. opening and is connected by means    6. A
reservoir according to claim 1, sub- extending through the tube to the
first side  stantially as described with reference to the 55  of the tank,
extension means extends from   accompanying drawings.'             115 the
cover means towards the first side of the     For the Applicants, tank
within the tube, compressible spring    GILL, JENNINGS & EVERY, means is
supported by the extension means       Chartered Patent Agents, and presses
the filter element means             53/64 Chancery Lane, 60  towards the
first side of the tank, and means     London WC2A 1HN. Printed for Her
Majesty's Stationery Office by the Courier Press, Leamington Spa, 1978.
Published by the Patent Office, 25 Southampton Buildings, London, WC2A  AY,
from which copies may be obtained.    


