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2AX (72) Inventor LARRY, WAYNE LORIMOR (54) FILTER ASSEMBLY WITH BYPASS
VALVE (71)   We, CATERPILLAR trACTOR CO., a  means; the bypass valve
comprises a spool corporation organized and existing under the  and a
tubular extension thereof which ex- laws of the State of California, United
States  tension is provided with metering orifices of America, of 100 N. E.
Adams Street, and the interior of which extension, in use, 50 5 Peoria,
State of Illinois 61629, United States  is at all times subject to fluid
pressure from of America, do hereby declare the invention,  the inlet, the
spool, when the valve is in for which we pray that a patent may be  its
closed position, being in engagement in granted to us, and the method by
which it  sealing and sliding manner with a surround- is to be performed,
to be particularly des-  ing seat; and the arrangement being such  55 10
cribed in and by the following statement: -   that, upon increase in the
fluid pressure in the tubular extension acting on the spool, A conventional
filter assembly for filter-  the spool moves through the seat against a
ing-out contaminants from-a lubricating or  resilient biasing, initial
movement of the working fluid normally comprises a station-  spool
maintaining the valve closed but sub- 60 15 ary housing having an annular
cartridge-  sequent movement successively exposing the type filter
removably mounted therein. A by-  metering orifices on the downstream  side
pass valve of the poppet-type is normally  of the seat, as the tubular
extension slides mounted in the filter assembly to open and  through the
seat, to provide the fluid path communicate fluid from the inlet to the
out-  through the bypass valve.         65 



20 let thereof directly, when the filter becomes    One example of a filter
assembly consti- clogged, for example. Filter assemblies of  tuted in
accordance with the invention is this type are exemplified by our U.S.
Patent  illustrated in the accompanying. drawings, Specifications Nos.
2,886,180; 3,556,300;  in which: - and 3,628,661.
FIG. 1 schematically illustrates the filter 70 25   One disadvantage of
such filter assemblies  assembly integrated into a fluid circuit; is their
inability to modulate fluid pressure    FIG. 2 is an enlarged longitudinal
sec- in the system upon opening of the bypass  tional view of the filter
assembly; and, valve. In addition, the poppet valves there-    FIG. 3 is an
enlarged fragmentary view of are highly sensitive to pressure pulsations
of a sliding seal employed in a bypass valve 75 30 and thus function as a
"shock absorber" to  of the filter assembly. open even during normal
filtering operations.    FIG. - 1 illustrates a tank 10 for retaining An
opening of only one-sixteenth of an inch,  a lubricating or working fluid
F. such as oil, for example, will bypass unfiltered oil in a storage
chamber thereof. A stationary through the system..
housing 11 is secured within the tank and  80 35   In accordance with the
invention, in a fluid  has a filter arrangement 12 (FIG. 2) remov- filter
assembly of the type comprising a  ably mounted therein. In normal
operation, housing having an inlet and an outlet,  a pump 13 draws fluid
from the tank and a filter . element mounted . in the housing,  pumps it
through a first conduit 14 for use and a bypass valve movable between a
norm-  in a  work system 15, such as a lubricating  85 40 ally closed
position in which the fluid path  circuit for an engine, a working circuit
for from the inlet to the -outlet is through  the  hydraulic cylinders, or
the like. The fluid filter element -and  an open position which  is
returned to an -inlet 16 of the filter as- is adopted when the pressure
drop across the   sembly, formed on an underside of housing filter .
element becomes excessive and in  11 (FIG. 2), via a second conduit 17.
The 90 45 which the. fluid path bypasses the filter ele-  fluid then passes
upwardly through the filter ment through a  port of the  bypass valve
assembly and through an outlet 18 of the    2
1,497,851                                     2 housing whereby it is
returned to tank 10 tached to the cover in axially spaced rela- 



via an outlet conduit 19.               tionship therewith by an elongate
bolt 38. Referring to FIG. 2, the filter assembly  A cylindrical screen 39
has its lower end comprises an annular cover 20 having a pen-  welded to
the support member and a cylind- 5 pheral flange 21 detachably mounted on
tank  rical sealing gasket 40 is secured to the 70 10 to form part of
housing 11, by a plurality  upper end of the screen and is slidably of
circumferentially disposed cap screws 22. mounted within an annular recess
41 formed The cover defines a pair of chambers 23 and  in the cover. A
tubular cartridge-type filter 24 therein which are normally blocked by
element 42 is disposed within the screen and 10 a bypass valve 25. The
valve comprises a  is secured in place between the cover and the 75
cylindrical spool 26. reciprocally mounted  support member by bolt 38. in a
bore 27 formed in the cover and a corn-   The outer periphery of the filter
element pression coil spring 28, disposed between the is positioned
radially inwardly from screen spool and a surface of the cover to normally
39 to define an annular passage 43 there- 15 bias the spool upwardly to its
closed posi- between. Likewise, the screen is disposed  80 tion.
radially inwardly from housing 11 to define The valve comprises pressure
modulating  an annular chamber 44 therebetween com- means 29 secured on an
upper end of the  municating directly with inlet 16. Magnet spool for
metering fluid flow past a seat means, preferably in the form of a plur- 20
formed by a cylindrical bore 30 formed in  ality of bar magnets 45, are
disposed on an  85 the cover of the housing. The modulating  underside of
the support member facing the means comprises a. tubular extension 31 of
inlet and are held in place thereon by a re- the spool, the extension
having a plurality  tainer 46. The retainer is held in place by of metering
orifices 32 formed therethrough  bolt 38 and a washer 47 and is suitably 25
The spool comprises a closed end wall 33  stamped to define to define a
plurality of 90 with the extension being secured to an upper radially
outwardly extending and circum- side of the wall and a cylindrical hollow
ferentially disposed pockets 48, each retain- portion 34, which
accommodates the spring  ing a bar magnet therein. 28, of the spool being
secured to an under-   In operation, fluid normally flows from 30  side of
the wall.                      inlet 16 and through annular chamber 44, 95
Referring to FIG. 3, it should be noted  screen 39, passage 43, filter
element 42 and that an outer cylindrical portion of spool 26, chamber 24.
The latter chamber communi- defined by an axial dimension S. is closely
cates with outlet 18 to return the fluid to 



fitted within a seat defined by a cylindrical tank 10 (FIG. 1) with the
sliding seal de- 35 bore 30 and is in sliding and sealing engage- fined at
S (FIG. 3) functioning to compen- 100 ment therewith when the bypass valve
is sate for pressure pulsations occurring in the closed. As mentioned
above, a conventional system to prevent premature opening of the poppet
valve is sensitive to pressure pulsa- bypass valve. Bar magnets 45 will
func- tions in a lubricating system and will tend  tion to substantially
uniformly disperse the 40 to open even during normal operations when  fluid
radially outwardly to annular chamber 105 all of the oil is intended to
pass through the  44, whereby uniform filtering is achieved. filter.
Although the sliding seal defined at S  In addition, the magnets will
function to will also be subjected to a "shock absorb- pick-up metallic
particles contained in the ing" function resulting from pressure fluc-
fluid flowing thereover. 45 tuations during normal filtering operations,
When the fluid pressure in chamber 44, 110 a sufficiently long sealing area
is provided  passage 43 and chamber 23 exceeds a pre- thereat to prevent
premature opening of the  determined level, such as when filter element
bypass valve.                           42 becomes clogged, bypass valve 25
will The upper end of extension 31 further  open. Orifices 32 of the
pressure modulat- 50 functions as a stop means for the spool ing means will
function to meter,i.e. restrict, 115 and normally engages a large pan bolt
35, the fluid flow past seat defined by bore 30 forming part of the cover,
to locate the spool and into chamber 24 and outlet 18. This in its valve
closed position and to limit the  will prevent undue pressure surges and
fluc- axial dimension S of the sliding seal (FIG. tuations in the system
due to the control of 55  3). Bolt 35 is axially aligned with the spool
fluid flow upon sudden changes in differen- 120 and is screw threadably
mounted in a screw  tial pressures prevalent on the downstream threaded
aperture 36 formed through the  and upstream sides of the bypass valve.
cover to provide removable means enabling exposure of the bypass valve.
Threaded    WHAT WE CLAIM IS :- 60  aperture 36 has an inside diameter
slightly   1. A fluid filter assembly of the type com- 125 larger than the
outside diameter of spool 26  prising a housing having an inlet and an out-
to facilitate removal of the spool through  let, a filter element mounted
in the housing, the' cover.                             and a bypass valve
movable between a norm- The filter assembly further' comprises an  ally
closed position in which the fluid path 65 annular support member 37
releasably at- from the inlet to the outlet is through the 130 



2                                       1,497,851
2. housing whereby it is returned to tank 10 tached to the cover in axially
spaced rela- via an outlet conduit 19.               tionship therewith by
an elongate bolt 38. Referring to FIG. 2, the filter assembly  A
cylindrical screen 39 has its lower end comprises an annular cover 20
having a peri-  welded to the support member and a cylind- 5 pheral flange
21 detachably mounted on tank  rical sealing gasket 40 is secured to the 70
10 to form part of housing 11, by a plurality  upper end of the screen and
is slidably of circumferentially disposed cap screws 22. mounted within an
annular recess 41 formed The cover defines a pair of chambers 23 and  in
the cover. A tubular cartridge-type filter 24 therein which are normally
blocked by  element 42 is disposed within the screen and 10 a bypass valve
25. The valve comprises a  is secured in place between the cover and the 75
cylindrical spool 26 reciprocally mounted  support member by bolt 38. in a
bore 27 formed in the cover and a com-   The outer periphery of the filter
element pression coil spring 28, disposed between the  is positioned
radially inwardly from screen spool and a surface of the cover to normally
39 to define an annular passage 43 there- 15 bias the spool upwardly to its
closed posi- between. Likewise, the screen is disposed  80 tion.
radially inwardly from housing 11 to define The valve comprises pressure
modulating  an annular chamber 44 therebetween com- means 29 secured on an
upper end of the  municating directly with inlet 16. Magnet spool for
metering fluid flow past a seat means, preferably in the form  of a plur-
20 formed by a cylindrical bore 30 formed in  ality of bar magnets 45, are
disposed on an  85 the cover of the housing. The modulating  underside of
the support member facing the means comprises a tubular extension 31 of
inlet and are held in place thereon by a re- the spool, the extension
having a plurality  tainer 46. The retainer is held in place by of metering
orifices 32 formed therethrough. bolt 38 and a washer 47 and is suitably 25
The spool comprises a closed end wall 33  stamped to define to define a
plurality of 90 with the extension being secured to an upper radially
outwardly extending and circum- side of the wall and a cylindrical hollow
ferentially disposed pockets 48, each retain- portion 34, which
accommodates the spring  ing a bar magnet therein. 



28, of the spool being secured to an under-   In operation, fluid normally
flows from 30  side of the wall.                       inlet 16 and through
annular chamber 44, 95 Referring to FIG. 3, it should be noted  screen 39,
passage 43, filter element 42 and that an outer cylindrical portion of
spool 26, chamber 24. The latter chamber communi- defined by an axial
dimension S. is closely  cates with outlet 18 to return the fluid to fitted
within a seat defined by a cylindrical tank 10 (FIG. 1) with the sliding
seal de- 35 bore 30 and is in sliding and sealing engage- fined at S (FIG.
3) functioning to compen- 100 ment. therewith when the bypass  valve is
sate for pressure pulsations occurring in the closed. As mentioned above, a
conventional system to prevent premature opening of the poppet valve is
sensitive to pressure pulsa- bypass valve. Bar magnets 45 will func- tions
in a lubricating system and will tend  tion to substantially uniformly
disperse the to open even during normal operations when  fluid radially
outwardly to annular chamber 105 all of the oil is intended to pass through
the  44, whereby uniform filtering is achieved. filter. Although the
sliding seal defined at S  In addition, the magnets will function to will
also be subjected to a "shock absorb- pick-up metallic particles contained
in the ing" function resulting from pressure fluc- fluid flowing thereover.
45 tuations during normal filtering operations,   When the fluid pressure
in chamber 44, 110 a sufficiently long sealing area is provided  passage 43
and chamber 23 exceeds a pre- thereat to prevent premature opening of the
determined level, such as when filter element bypass valve.
42 becomes clogged, bypass valve 25 will The upper end of extension 31
further open. orifices 32 of the pressure modulat- 50 functions as a stop
means for the spool ing means will function to meter, i.e. restrict, 115
and normally engages a large pan bolt 35, the fluid flow past seat defined
by bore 30 forming part of the cover, to locate the spool and into chamber
24 and outlet 18. This in its valve closed position and to limit the  will
prevent undue pressure surges and fluc- axial dimension S of the sliding
seal (FIG. tuations in the system due to the control of 55 3). Bolt 35 is
axially aligned with the spool fluid flow upon sudden changes in differen-
120 and is screw threadably mounted in a screw  tial pressures prevalent on
the downstream threaded aperture 36 formed through the  and upstream sides
of the bypass valve. cover to provide removable means enabling exposure of
the bypass valve. Threaded    WHAT WE CLAIM IS: - 60 aperture 36 has an
inside diameter slightly   1. A fluid filter assembly of the type com- 125 



larger than the outside diameter of spool 26  prising a housing having an
inlet and an out- to facilitate removal of the spool through  let, a filter
element mounted in the housing, the cover.                              and
a bypass valve movable between a norm- The filter assembly further
comprises an  ally closed position in which the fluid path 65 annular
support member 37 releasably at- from the inlet to the outlet is through
the 130    .3                                      1,497,851
3 filter element and an open position which    5. A filter assembly
according to claim  50 is adopted when the pressure drop across the  4,
wherein the bypass valve is removably filter element becomes excessive and
in  mounted in the cover and a bolt means is which  the  fluid  path  from
the  inlet  removably mounted on the cover for expos- 5 to  the  outlet
bypasses the  filter ele-  ing the spool of the bypass valve and for ment
through the bypass valve; where-  permittnng removal thereof through the 55
in the bypass valve comprises a spool  cover. and a tubular extension
thereof which ex-    6. A filter assembly according to claim S. tension is
provided with metering orifices  wherein the seat through which the spool
is l0  and the interior of which extension, in use,  slidable is formed in
the cover and is dis- is at all times subject to fluid pressure from
posed in axial alignment with the bolt means 60 the inlet, the spool, when
the valve is in  and the spool has an outside diameter which its closed
position, being in engagement in  is slightly less than the inside diameter
of a sealing and sliding manner with a surround-  screw threaded aperture
formed in the cover 15 ing seat; and the arrangement being such  for
receiving the bolt means. that, upon increase in the fluid pressure in
7. A filter assembly according to claim  65 the tubular extension acting on
the spool,  5 or claim 6, wherein an upper end of the the spool moves
through the seat against a  extension of the spool normally engages the
resilient biasing, initial movement of the  bolt means to locate the spool
in the valve 20  spool maintaining the valve closed but sub-  closed
position. sequent movement successively exposing the    8. A filter
assembly according to any one 70 metering orifices on the downstream side
of claims 4 to 7, wherein the cover and the of the seat, as the tubular
extension slides  support member are attached together by an 



through the seat, to provide the fluid path  elongate bolt screw threadably
mounted to 25 through the bypass valve.                the cover. 2. A
filter assembly according to claim    9. A filter assembly according to any
75 1, wherein there are a number of circum-  one of claims 4 to 8, further
comprising ferentially and axially spaced metering ori-  magnet means
located on the side of the fices in the tubular extension.         support
member remote from the cover and 30   3. A filter assembly according to
claim 1  disposed closely adjacent to the inlet. or claim 2, wherein the
spool has an end wall   10. A filter assembly according to claim  80
separating the tubular extension from  a  9, wherein the magnet means
comprises a hollow portion of the spool accommodating  ring of bar magnets
oriented radially out- a spring which urges the spool to the valve  wardly
on the support member which is 35 closed position.
circular, and further comprising an annular 4. A filter assembly according
to any  retainer attached to the support member 85 one of the preceding
claims, wherein the  and defining a plurality of radially disposed housing
includes a detachably mounted  pockets therein, one of the bar magnets be-
cover, a support member is attached to the  ing retained in each of the
pockets. 40 cover in axially spaced relationship there-    11. A filter
assembly according to claim from and a tubular screen is disposed axially
1, substantially as described with reference 90 between the cover and the
support member  to the accompanying drawings. and disposed radially
inwardly from the housing to define an annular chamber there-      For the
Applicants:- 45 between communicating directly with the in-   GILL,
JENNINGS & EVERY, let, the filter element being tubular and dis-  Chartered
Patent Agents, posed within the screen and positioned radi-    53 to 64
Chancery Lane, ally inwardly therefrom to define an annular     London,
WC2A 1hn. passage therebetween. Printed for Her Majestys 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.


