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tion Pugust 12,
- 19 Claims:

"“lns mvcntlon relates to filtering means’ for
liquids, ‘and more particularly 16 such means, of
strainer ' type, adapted. for use in’ circulating
lubricating . systems and the like,

An object of the invention is to provide a novel
device of the character descrlbed of construction

Appliea

simple-yet of .such accuracy that. the straining

characteristic is perfectly predetermined.
‘Afurther object is to provide automatic clean—

‘ing ‘means whereby such characteristic is main-

tained throughout the operation of the device,

And still another object is to provide that there
shall be ho interruption to flow during the clean-.

ing operation or even should the cleaning dev1ce
fail to function. '

The exact nature of this invention together
with further objects and advantages thereof will

be apparent from the following description taken

in connection with the accompanying drawing,

in which Fig. 1 is a typical longitudinal section
“through an embodlment of ‘the. invention, as in

a plane transverse of the filter screen unit, - and
showing the parts’ in their usual ope1at1ng posi-
tion; Fig. 2 is a-section as in. the’ plane of line

22, Fig. 1; Fig. 3 is.an enlarged detail of parts

illustrated in Wigs. 1'and 2; Fig. 4 is a transverse
section as in the plane of line4—4, Figs. 1 and

2: Fig. 5 is a typical transverse section, taken

through the filter screen unit, as in the plane of
line 55, Figs. 1 and 2; and Fig. 6'is a view
following the section’of ¥ig. 1 and 111ustrat1ng the
operation of the parts.

With réference now to the drawmg, the ﬁlter_

or strainer itself is-made up of a plurality of rod
clements I arranged in parallel relation. These
clements are cylindrical and each has enlarge-

ments on its ends forming heads 2 leavmg an.

intermediate cylindrical part of - smaller d1am-

“eter; so that when a row of these elements-are

arranged with their-heads contiguous, there will
be parallel clearances 3 therebstween, these clear~
ances being determined by the difference in di-

ameter between the enlargements and the inter-.
' mediate parts of the elements. ‘The elements may
be inexpensively and accurately made by rolling. -

To secure the elements related as described,:
a plunger is provided, in the form of a carrier:

having end members 4 in-which the heads 2 of

_the rod elements are embedded. ‘The carrier thus

convenlently comprises a die casting having. its

end members 4 cast about the heads of the rod :

elements

'The simplest ﬁlter ‘unit- Wh1ch could - be so,
formed would obviously comprise. a.single row of -

rod elements ananged ii-a plane. ‘According to

1932, Serial No. 628, 470
(Cl 210—167)

this invention I prov1de two such umts sllghtly
spaced as indicated Fig. 1, to receive therebe-.
tween a bar 5 extending transversely of the ele-
ments.  Upon this'bar is provided a plurality of
disks .6 each’disk’ extendm'f ‘into the clearance
opehings 8 formed. by two adjacent pairs of rod
elements, one of each seréen unit. - It will be ap-
parent, that movement of ‘the bar 5 to move its
‘disks 6 along the clearances '3 will ‘clean ‘both.
filter screeng of any accumulations between their
clements, the disks 6 being cleaning members
The end members 4 of the filter carrier are cir<’
cular in cortour and are -joined. by membels
to form a frame extending about the filter screen
* units which latter are thus disposed substantially
in a-diametrical longitudinal .plane with respect
to the cylinder defined by the carrier.

2,006,405

5

10

The carrier is arranged in a casing 8 having a.

cylmdmcal cavity 8- fitting the two-heads 4 of
the carrier which acts therein as.a double-headed
free piston.  The casing 8 is provided with a lat-
eral inlet connectmn {0’ near. one end and an.
outlet .connection [ at its other end.” A closme
12 is provided at the inlet end of the casing,:
through which the carrier may: be withdrawn.

07,
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‘
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The carrier:-head 4 on the inlet end and on one.

side of the plane of the filter scréens is prov1ded
with through openings 13, one of which 1nay be
parallel with'the filter screens and others dlag—
“onally disposed as indicated, in"directions towald
" the filter screens. The head 4 of the carrier on
its- outlet end, and.on the oppos1te 51de of the

viding commumcatxon from the. screens to the
outlet ‘connection 1 of the casing.
the filter screen unit extends: substantially in. ‘the’
general direction. of flow between the casing con-
nections 10 and - {{, such flow will. be from.the.
inlet connection 18 by way. of the openings 18,
the filter screen units, the openings' 14 and. to
the outlet connection L. .

. 'The parts being intended for use W1th the lnlet

bottom, as shown in the drawing; the: lower car—

tending post- 15 hollowed to provide a sump: 16 .
leading downwardly. from in front of the ﬁlter
screens, -and preferably located opposxte -the .
ahgned opening 13 in the far carrier head 4..
,Sed1ment-accumulatmg masses {7 of plaster of
Paris or the like, may be a.rranged between these
parts as 1ndlcated Fig. 1.

The casing 8§ is provided Wlth a pa1r of op-v

positely disposed longitudinally extending grooves
{8 extending from the casing and carrying the

filter screens, is. prov1decl with openings 14 pro-;

Thus: Whll“ .

rier head 4" is provided with-a- downwardly ex-»

30"

40

opening at the tog and the outlet opemng a’c the: -
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closure 12. The cleaner bar 5 extends into these
grooves with end parts 9 running therealong wp
to the closure. A second cleaner bar 5e having
cleaner disks 8§a thereon may be arranged be-
tween the parts 19 as indicated Figs. 1, 2 and 6.
By this arrangement the cleaner is removable
with the carrier as a unit, upon removal of the
closure 12; and when the parts are assembled
as illustrated, the cleaner is secured in the casing.
Preferably the grooves 8 extend slightly longer
than the cleaner end parts 19 allowing the. latter
limited movement longitudinally of the casing.

A compression spring 28 is arranged about the

post 15 to bear between the lower carrier head 4

and a web 21 in the casing, the web having ‘an
enlarged opening 22 which allows free flow. of
liquid while the web forms an abutment for the
spring. = The spring is of sufficient. strength to
urge the carrier upwardly toward the inlet end of
the casing until its motion ig limited by the
cleaner bar 5. 'The parts are so proporiiohed
and arranged that under certain pressure condi-
tions at the inlet end of the casing the carrier
will be lowered, against the action of the spring
20 until the cleaner bar 5a is engaged by the
upper head of the carrier, as indicated Fig. 6.

The casing is provided with a bypass clearance
23.adapted to become operative as indicated Fig.
6, when the carrier is lowered to tns extreme
posxtlon

Operation will be as follows, assuming the parts
as indicated Figs. 1 and 2, the casing being
mounted vertically disposed. as shown, as by
brackets 24 and liquid entering through the in-
let connection 10. Flow will be downwardly first
through the openings 3.
opening 13 directs flowing liquid toward the sump
16 or onto the masses 17 where entrained solid
particles are removed, first ' adhering to- the

masses 1T and ultimately settling into the sunip.

16 therebelow. Liquid flowing through the ob-
lique openings 13 is directed against and along
the elements | of the near filter screen unit,
that is of the near row of elements, tending to
wipe them free of accumulations.: The liguid

- passes through the clearances 2 of the near screen,

the screen removing entrained solid partlcles
which cannot pass through the minute clearance
openings'3.

screens and between the heads 4 of the carrier.
Thence the strained liquid flows downwardly
through the openings 14 and thence freely
through the opemng 22 and to the outlet con-
nection 11. .

No flow takes. place by way of the grooves (8,

these being substantially filled by the parts 19"
Similarly because of the frame.
parts T overlying these grooves and fitting the”

of the cleaner.

bore 9 of the casing, all flow transverse of the
screens must be by way of the openings 3 therein.
Ultimately foreign matter will accumulate upon

the first filter screen tending to close its: open-"

Ings 3. ‘This will result in increased resistance to

‘flow. As soon as this resistance becomes great

enough to overcome the action of the spring 20,
by the preponderance of pressure above  abut-

ments 4 over the pressure below the abutments;’

the carrier will be moved downwardly as a pres-

sure responsive plunger until the cleaner bar 5

reaches the lower ends of the grooves (8, the

cleaner moving with the carrier to this extent.-
Thereupon the cleaner will be fixed but the car- .

rier may continue downwardly, the cleaner mo-

-screens, thus cleaned,

The central aligned.

From the first screen the liquid flows
through the second screen immediately there--
-behind- and into the chamber 25 back of.the
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-tion terminating with'a bump or jar as its limit

of motion is reached. The carrier moving down-
wardly and the cleaner being fixed, there is rela-
tive motion of the cleaner elements §, upwardly
along the grooves 3 of the filter screens, the
cleaner elements thus mechanically removing anv
particles wedged between the filier elements.

As soon as the resistance to flow of the filier
is reduced to 2 normal
amount, the pressure above the carrier will he
correspondingly reduced and the spring 24 will
return the-carrier to its original shown position.
This cleaning action obviously takes place en-

tirely automatically.

Should the cleaning action for any reason fail
to ‘take place, the carrier will continue down-
wardly until attaining the position of Fig. 6, in
which the upper head 4 of the carrier moves oppo-
site the bypass clearance 93. Thersupon the filter
screens are bypassed, flow keing had by way of
the bypass 23 and openings 14. Thus if the filter
be employed in-a lubricating system, lubrication
will not fail even though the straining of the
lubricant might be tempora*ﬂy interrupted.

What T claim is:

1. Wilter means of the clags deseribed comwiC-
ing a plurality of rod elements arranged in spacad
parallel relation to form g pair of spaced sereen
units each comprising a row of rod elements with
filtering clearances therebetween, avzd cleaning
means .for said clearances and comiprising. o bar
arranged hetween said screen units trans sversely of
the rods thereof and a plurality of ¢leanidg mem-
bers each mounted on said bar and extending ito
an adjacent pair of sald clearances, cne of each
screen element, said bar and scresn units being
mounted. for relative movement longthvnse of
said rod elements to move sal.l cleaning members
along their clearances

2. Fﬂtermg means of the clas: described com-
prising a casing having a cavity with connections
for flow therethrough ‘of liquid to be filtered, a
filter screen unit'and a carrier ther efor, said car-
rier being arranged in said cavity to dispose said
filter screen in the path of said flow and being
arranged for movement in one direction in said
cavity dependent upon increased -resistance . of
said filter unit to said flow, means for returning

sald carrier in the opposite direction when gaid

resistance ‘decr eases, and cleaning means for said 5
unit, said cleanvng means being operable hy oald_

movement,

3. Filtering means of the class descrmed com-
prising g casing.- havmg a cavity with connections
for flow therethrough of liquid to ke filtered, a
filter screen unit and a carrier therefor, said car-
rier bemg arra,nged in said cavity to dispese said

filter screen in the path of said flow and being’
a,rranged for movement in said cavity dependani.

upon resistance .of said filter unit to said flow,
cleaning means for said unit, said cleaning means
being operable by said movement, ‘and resilient
means a,rranged to .oppose said movernent and
to return said carrier thereafter. ’

4. Filtering means of the class des»nbed. com--

prising ‘a casing having a cavity with connections

for flow therethrough of liquid to be filtered, a -
filter screen unit comprising a plurality of vod-
elements arranged in. spaced parallel relation -

with filtering clearances therebetween, a carrier
for said unit arranged in said cavity to dispose
sald filter screen in the path of said flow and
being arranged for movement in said cavity de-

pendent upon resistance of said filter unit to said .
75‘

flow, said ‘movement being in the direction of
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said rod elements, cleaning means for said clear=
ances and. comprising: a.-bar arranged trans-

. versely of said rods and-having a plurality. of

cleaning members extending into said clearances,

- said bar being secured with said casing to-have
-relative movement lengthwise of saidcleaning

members.dependent upon sald carrier movement.
--b.. Filtering means of the-class. described com-

for fiow therethrough of liquid to be filfered, a
filter screen unit, a carrier for said unit arranged
in said cavity to dispose said-filter screen. in the

" path’ of said fiow and being arranged for move-

‘ment in-said cavity dependent upon resistance of
¢ said filter unit-to said flow, said casing having a
removable closure arranged to permit remoeval of.

said carrier, cleaning means for' said screen
unit and including a bar permanently -associated

with said screen unit and having ends extending.

beyond said carrier, said casing having slots to
receive said bar ends and leading. from said
closure to permit insertion and removal of said

- cleaning means together with said-carrier, said ‘
- mid-region, ‘said screen dividing the space he-
_tween. said members into chambers on opposite

har ends sxtending in said slots to bear upon said
closure and thereby secure said cleaning means
against said movement of said carrier. e

-6, Filtering means. of the class described com-
prising a casing having a cavity with connections
for flow. therethrough of liquid to be filtered, a
filter screen Unit and a carrier therefor, said car-
rier heing arranged in said cavity to dispose said
filter screeén.in:the path-of said flow and being
arranged for movement within predetermined
limits in.said cavity dependent upon resistance

of said filter unit to said flow, resilient means-
arranged to oppose’ said movement, cleaning.

means for said unit operable by said movement,

and means for bypassing said filter unit when

said carrier approaches one of said limits.

7. Wiltering means of the class described, com-
prising a casing having a cavity with connections
for flow therethrough of liguid to be filtered, a
filter sereen unit disposed in said cavity in the
path of said flow, said unit being supported for

movement relative to said cavity, said movement.

in one direction being initiated by increased re-

sistance of said unit to said flow, means for re-

turning said unit in the opposite direction, and
cleaning means for said unit, said cleaning means
heing operable by said movement. R

8. Tiltering means of the class described, com-
prising a casing member having a cavity with
connections for flow therethrough of liguid. to be
fltered, a filter screen unit comprising a plu-

rality of rod elements arranged in spaced parallel.

relation with filtering clearances therebetween, &
carrier member supported for movement relative

to said casing member, said movement being .

dependent upon the resistance of -said filter unit
to said Aow, said relative movement in one direc-
tion being caused by increased resistance of said

unit, means for causing relative movement in
the opposite direction.upon decreased . resistance
" of said unit, said movement being in the direction

of said rod elements, cleaning elements adapted
to extend into said clearances, said cleaning ele-
ments being supported by one of said members
and said filter unit being supported by the other
of said members. o
9. Filtering means of the class described, com-~
prising a casing having a cavity with connections
for flow. therethrough of liguid to be filtered, a
filter  screen unit -comprising a plurality of rod
elements arranged in: spaced parallel relation
with filtering clearances therebetween, a carrier

for said unit arranged’ in-said caifity_»to digpose
said.filter:screcn in:the path of said flow, said

carrier being arranged for movement in one direc~ -

tion ‘in said cavity .dependent upon increased re-
sistance of said filter unit to said flow, means for

moving said-carrierin the opposite direction upon.

decreased resistance of said unit,said movément
peing in the direction of said rod eléments, clean-
ing .means for said clearances comprising: a plu-
rality of bars arranged transversely of said rods,
said bars supporting a plurality of ¢leaning mem-~
bers - extending into said clearances, said bars
being -secured- to said casing; one of said ‘bars
limiting the carrier movement in one direction
and the other of. said bars limiting the carrier
movement i the other direction. . :
- 10; Filtering means-of the class described, com-
prising a casing having connections for flow there-
through of-liquid to be filtered, a -carrier com-

- prising spaced members extending transversely of

the cazing and movable as pistons therealong; o
filter screen extending longitudinally of the cas-
ing and supported between the members at their

sides - of - the scréen, - there being -an’ opening

‘through .one member ’CQ;nnlunicating with' the
chamber on one side:of said screen, there being:

an Opening through the other member comrmuni-

“cating with the chamber on the opposite side of
said screen; whereby the flow of -the liquid is

caused to pass through' said screen and clogging
of the screen causes movement of the carrier in

“one direction, means for returning the carrier m’

tne ‘cpposite direction, and cleaning means for
said filtér arranged to be made effective by sald
carrier movement., . v - : '

~11. Filtering means of the class described com-=

prising, a casing having a.cavity with inlet and
outlet counnections - for flow therethrough  of
Hauid to be filtered, a filter screen disposed in
said cavity in the path of said flow, & mov-
able abutment having  opposed faces only one

of which is normally exposed to. pressure from

said inlet, the other face being normally sub-
jected to-a slightly lower pressure whereby said
abutment is moved in one direction when clog-
ging of the screen increases said inlet pressure,
means biasing said abutment in the opposite di+
rection independent of said pressures, cleaning
means for said screen- movable thereacross by
movement of said abutment, and means for
equalizing the pressure on the opposed faces of
said abutment when said cleaning means reaches
a predetermined limit. ) ’

12: Fiitering means. of the class described com-
prising, a. casing having a cavity with inlet and
outlet connections for flow therethrough of liquid
to be filtered, a filter screen disposed in said
cavity in-the path of said flow, a movable abut-
ment- having opposed faces only one of which
is normally exposed to pressure from said inlet,
the .other face being normally subjected to' a
slightly lower pressure whereby said abutment is
moved in- one direction when clogging of the
screen inereases said inlet pressure, means bias-

ing said abutment in the opposite direction inde~-

pendent of said- pressures, cleaning‘ means for
said scréen operable by movenient of said-abut-
ment, a by-pass between said.inlet and outlet
connections, and means for opening said by-
pass when said' cleaning means reaches a pre
determined - limit. S L :
13. Filtering means of the class described com-
prising, a casing having a cavity with inlet
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and outlet connections for flow therethrough of
liquid - to be filtered, a filter screen disposed in
said cavity in: the path of said flow, a movable
abutment having opposed faces only one of
which is normally exposed to pressiire from-said
inlet, the other face being normally subjected
to a slightly lower pressure whereby said abut-
ment is moved in one direction when partial
clogging of the screen increases said inlet. pres-
sure, means biasing said abutment in the oppo-

- site direction independent of said  pressures,

cleaning means for said screen . operable by
movement of said abutment, a by-pass between

said inlet and outlet connections, and means for
opening said by-pass upon. substantially com- ‘

plete clogging of said screen.

14. Filtering means of the class.described com-
prising, a casing having a cavity with inlet and
cutlet connections  for flow therethrough of
liquid to-be filtered, a filter screen disposed in

said cavity in the path of said flow, a movable

abutment having opposed faces only one of which
is normally exposed to. pressure from said inlet,
the other face ‘being normally subjected to a

slightly lower pressure whereby said abutment is

moved in one. direction ‘when clogging of the
screen increases said inlet pressure, means bias-
ing said abutment in the cpposite direction in-
dependent of said pressurss, and cleaning means

> for said screen operable by movement of said

abutment, said abutment being arranged for suf-
ficient movement in one direction .to cause said
cleaning means to traverse substantially the en-
tire fillering surface of said secreen:

15. A device for the:-purpose described com-

- prising a. casing -having connections for flow
therethrough of liquid to be filtered, a filter unit.

having parallel filtering elements arranged with-

5,008,406

in said casing in the path. of said flow, a clean-
ing unit for said filter unit having cleaning ele-
ments extending between said filtering elements,
plunger- means mounted for. movement respon-
sive -to’ relative" pressures on' opposite sides of
said - filter wunit, and means -connecting  said
plunger with one of said units to provide clean-
ing actuation of the latter rela,twe ‘o the other
unit,

16. A dev1ce for the purpose ‘described com-‘

prising a casing having ‘connections for flow there-
through of liquid to be filtered, a filter unit hav-
ing parallel filtering elements arranged within
said casing in - the path of said flow, a.cleaning
unit for said:filter unit having cleaning ele-
ments extending between said. filtering elements,
plunger ‘means: mounted for movement in the
direction. of ‘said filter -elements responsive to
relative ‘pressures on opposite sides of said filter
unit, means rigidly connecting said plunger with
one of said units to provide cleaning actuation of

5
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the latter relativé to the other unit, and means

- connecting said cther unit with said casing.

- 17. A device for the purpose described. com-
prising a casing having connections. for flow
therethrough of liquid to be Altered, a filter unit
having parallel filtering elements arranged with-
in said casing in the path of said flow, a clean-
ing unit for said filter unit having cleaning ele-
ments extending between said filtering elements,
plunger means mounted for movement in the di-
rection of said fltering élements-responsive to
relative pressures on opposite sides of said filter
unit, -one of said units.-being mounted upon said
plunger whereby the latter may act as a carrier
thereof, and means sécuring the other unit with
said casing.”

LT “LEO. M. .MONROE.



