\

’, ‘:S;: .l-'-!-“;?. '\\"

. W, 4 o S .
RS %%s""’.

b Y. =

: : - :\:::‘- . : o \ oy
N ’0- L -.\ -. > \'
LR - \\\\

ul
», “.\ . a s .‘
[ ‘0:- Q}::E.:‘. '\ - '
1
yV='y
O O
L L

n:. ". .'- .‘4 N aingets o
S e AN e e
SR AN O N oy
R SN

RIS 25 0 DR NN
OFFICE DE LA PROPRIETE RN 4 CANADIAN INTELLECTUAL

INTELLECTUELLE DU CANADA ) s.:' - PrROPERTY OFFICE (21) (Al) 2,308,322

22) 2000/05/12
43) 2001/02/11

(12) (19) (CA) Dem ande-Application

(72) CHOIL KYUNG-JU, US

(71) AAF INTERNATIONAL, US

51) Int.C1.” BO1D 46/10. B65G 47/57, B65G 47/06, BO1D 39/00

30) 1999/08/11 (09/372,514) US

34y METHODE ET APPAREIL POUR LA FABRICATION
AUTOMATISEE DE FILTRES

34) METHOD AND APPARATUS FORAUTOMATED
MANUFACTURE OF UNIT FILTERS

(57) A method and apparatus for continuously manufacturing filter units; each unit including a flow-through filter
medium support frame with at least one sheet of filter medium extending across the flow-through opening of each unit
with the edges thereof welded to the peripheral side edges of the unit frame.

I*I Industrie Canada  Industry Canada



CA 02308322 2000-05-12

L

ABSTRACT
A method and apparatus for continuously manufacturing filter units; each unit including a
flow-through filter medium support frame with at least one sheet of filter medium extending

across the flow-through opening of each unit with the edges thereof welded to the peripheral side

edges of the unit frame.
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METHOD AND APPARATUS FOR AUTOMATED MANUFACTURE OF UNIT FILTERS
BACKGROUND OF THE INVENTION

The present invention relates to framed flow-through media containing unit filters and
more particularly to a method and apparatus for the automated manufacture of such unit filters.

A number of types of flow-through unit filters which inciude flow-through frame
members with filter media extending across the flow-through frame opening for filtering fluid
filters are generally well known in the art, as are the methods and apparatus for manufacturing
the same. Automated filter unit manufacture also is known in the art, attention being directed to
U.S. Patent No. 5,215,609, issﬁed to Scott L. Sanders on June 1, 1993, wherein a pocket type
unit filter with a frame inserted into the pocket is automatically produced with select pocket
seams thereof being ultrasonically welded during the continuous automated manufacturing
process, this patent acknowledging that the use of ultrasonic welding techniques are generally
well known 1n fabric production.

The present invention provides a new, useful and unobvious automated manufacturing
method and apparatus for manufacturing unit flow-through fluid filters which are of a type
particularly useful for treating gas flow streams such as air to remove particulate matter
therefrom. The present invention provides a unique way for assembling unit flow-through filter
frames to one or more sheets of continuously fed filter media, placing and holding the frames in
preselected position and for a preselected distance together with the one or more continuously
moving sheet or sheets of filter media and then ultrasonically welding the continuously moving
frame and media assembly together in tight fashion along the unit frame perimeters prior to the
automatic severance of each media covered flow-through unit frame from the continuous process

arrangement.
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The present invention accomplished the unique process with a unique arrangement which
is straight-forward and economical, requiring a minimum of space, operating steps and
operational parts and at the same time assuring positive holding and positioning on unit frames
assembled in a spaced continuous manner with one or more tightly welded or fused sheets ot
filter media. Further, the present invention recognizes and utilizes preselected and treated flow-
through materials so as to provide for the unique holding and aligning of the frames in assembled
relation with the filter media and to subsequently detect and ultrasonically weld the assembled
filter media covered unit frames along the entire frame periphery. In addition, the present
invention provides for a novel manner of treating and spacing filter medium in a unit frame, if so
elected to do so.

It is to be understood that various other features of the present invention will become

obvious to one skilled in the art upon reading the disclosure set forth herein.

SUMMARY OF THE INVENTION

More particularly, the present invention provides for automatedly manufacturing unit
filters, each unit including a frame defining opening with filter media extending thereacross
comprising: continuously feeding at lease one preselectively sized first sheet of filter medium
from a supply zone to a correspondingly sized unit flow-through frame supply zone, the frame
supply zone including stacked unit frames with each unit frame defining a flow-through opening
and cooperative unit frame holding and alignment means, the stacked unit frames and holding
and alignment means being further cooperative with the continuously fed sheet of filter medium
to selectively hold and align and position each unit frame into cooperatively assembled relation

with the continuously fed sheet of filter medium for a preselected distance so that the filter
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medium extends across the flow-through opening of each of the spaced flow-through unit
frames, continuously feeding the aligned and assembled flow-through frames and fiiter media to
a sealing zone to seal the filter media to the periphery of each of the assembled unit flow-through
frames; and; removing the assembled filter media sealed flow-through frames from the
continuous process arrangement.

In addition, the present invention provides for unique apparatus for manufacturing unit
filters comprising: a motorized upstream supply zone feed means to feed filter medium as a
continuous filter sheet or layer from a supply roll disposed therein to a downstream framing
zone; a filter framed stacker means disposed in the downstream framing zone to sequentially
feed flow-through unit filter frames to one face of the continuous filter sheet or layer; a fiiter
frame holding and alignment means to hold and align each of the flow-through unit filter frames
on the filter medium sheet or layer in a preselected, spaced position on the filter medium sheet or
layer for a preselected distance while covering the flow-through opening; sonic sealing means to
seal the filter medium sheet or layer to the surrounding peripheral edges of each filter unit frame;
and, control means to sequence successive operation of the sheet or layer feed means, stacker
means, holding and alignment means and sealing means.

In addition, the present invention provides for the unique selection of magnetizable frame
units to enhance the magnetic holding and alignment of such frame units for assembly operations
and for the further detection and sonic welding of the assembled units.

It is to be understood that various changes can be made by one skilled in the art in one or
more of the several steps of the novel method disclosed herein and in one or more of the several

parts of the novel apparatus disclosed herein without departing from the scope or spirit of the

present invention.
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BRIEF DESCRIPTION OF THE DRAWINGS

Referring to the drawings, which schematically disclose one advantageous embodiment
of the novel apparatus to carry out the novel steps of the present invention:

Figure 1 is a schematic elevational side view of the inventive apparatus utilized to
accomplish the several inventive automated steps of the novel method of the present invention;

Figure 2 is a view of a portion of the schematically disclosed apparatus of Figure 1,
(taken in a horizontal plane through line 2-2 of Figure 1) more fully disclosing the spaced pair of
magnetized frame rails for holding and aligning unit flow-through frames and the detecting and
sealing arrangement of Figure 1;

Figure 3 is an enlarged side view of a portion of one flight of the endless conveyor chain
disclosed in Figure 1;

Figure 4 is an enlarged perspective view of a portion of the sealing arrangement of
Figure 2.

Figure 5 is a graph piotting filtration efficiency against particle size for three differently
oil treated filter media and one untreated filter medium; and,

Figure 6 is a graph plotting initial filter medium resistance against fluid velocity for an o1l

treated filter medium and one which is untreated.

DETAILED DESCRIPTION OF THE INVENTION
As can be seen in the drawings, the inventive overall apparatus 2 for continuously
manufacturing and assembling flow-through unit filter frames with preselected filter medium
covering the flow-through openings includes a first supply roll 3 which can be either motor

driven or idle and can be arranged to supply a suitably sized continuously fed sheet or layer of

N
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filter medium 4 to a motor driven endless conveyor belt 6. Advantageously, any one of several
known filter media sheets or layers can be utilized, such as a polyester fibrous matenal, the filter
sheets or layers being of preselected thickness and pore density. It is to be understood that the
several power motors utilized herein to drive or operate filter media supply rolls, conveyor
chains and detecting and sonic equipment are not disclosed herein but are operated sequentially
through a central control center also shown schematically and described more fully hereinafter.
As can be seen in Figures 1-3 of the drawings, positioned below the upper flight of
endless conveyor belt 6 is a pair of longitudinally extending, spaced, magnetized ratls 7. It1s to
be understood that the number of magnetized units can be varied in accordance with the
magnetic materials and geometries involved. The longitudinally extending, spaced, magnetized
pair of rails 7 as herein disclosed serve to hold and align unit flow-through frame members 8
assembled on the upper face of filter medium 4 for a preselected distance as the assembled filter
medium 4 and flow-through frames 8 are continuously moved along to an adjacent operating

station.

To assemble frame members 8 to filter medium 4, a continuously motor operated stacker
arrangement 9 is positioned and centered in spaced relation above the spaced, magnetized rail
pair 7 and above the horizontal path of the continuously moved filter medium sheet 4. Stacker
arrangement 9 includes two vertically extending, spaced, motor driven, continuous endless
conveyor belts 11 (Figure 1). Each endless belt 11 is provided with the plurality of oppositely
aligned and spaced pivotal support members 12 (Figure 3) which are of right angle cross-section
with the legs thereof being sized to support in vertically spaced and stacked relation opposed side

edges of each horizontally extending stacked frame member 8. When the lower portions of

opposed flights of opposed vertically extending conveyors 11 are reached, opposed support
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members 12 pivot by gravity to release the lowest of the horizontally extending frame members
8 from the lower portions of the opposed conveyors 11 unto the preselectively sized upper face
of continuously moving filter medium sheet or layer 4. Advantageously, and in accordance with
one feature of the present invention, flow-through frame members 8 are of magnetizable matenal
such as steel so that magnetized rails 7 hold and align each frame member 8 for a preselected
distance in assembled relation to the upper face of filter medium sheet or layer 4. It is to be
understood that other mechanically and hydraulically-electrically operated holding and aligning
structure could be utilized in the event frame members 8 are made of non-magnetizable matenal
but that the spaced, magnetized rail and magnetizable frame member feature of the present
invention presents a most straightforward and economical assembly structure.

In accordance with still another advantageous feature of the present invention, second
and third spaced filter media supply rolls 13 and 14 respectively, each having a horizontally
disposed motor driven roll axis can be positioned in spaced relation above the first continuously
fed filter medium sheet 4 and after the aforedescribed frame stacker arrangement 9 and the
vertically aligned holder and alignment spaced magnetized rail pair 7. Rolls 13 and 14 can be
arranged to respectively feed appropriately sized layers of filter media 16 and 17 of preselected
thickness, porosity and fiber sizes over a lower sheet collector or nip roll 18, which can be either
an idler roll or which can be selectively motor driven. The assembled filter media layers 16 and
17 are passed horizontally over spaced frame members 8 to sandwich the spaced frame members
8 between horizontal filter medium sheet or layer 4 and coilected horizontal filter media layers
16 and 17. It is to be understood that all of the filter media layerss are appropnately sized with
respect to the flow-through frame members 8 to completely cover the flow-through opening of

each unit frame member. Further, it is to be understood that the filter media layer roll
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arrangement above and below the assembled frame members can be varied in number and
position in accordance with filter performance design factors.

In accordance with still another feature of the present invention, the assembled filter
media and spaced unit frames are then horizontally moved to a detecting and sonic sealing
welding arrangement 19 positioned downstream of filter media supply rolls 13 and 14, the
detecting and sonic sealing arrangement 19 includes a first frame detector 21 which can be
magnetically actuated if spaced frame members 8 are of metal, detector 21 actuating and
deactivating longitudinally extending breadth sonic horns 22, which extends across the breadth
of the frame and filter media assembly, to sonically weld together the leading breadth edge of
each unit frame and media assembly, the sonic horns 22 then be moved out of welding or fusing
position. At the same time, the opposed edge sonic horns 24 located at opposite ends of breadth
sonic horns 22 are activated to continuously seal opposed side edges of each unit frame
assembly. A second detector 23 serves to again actuate and deactuate breadth sonic horns 22
when the trailing edge of each frame assembly passes therebelow to sonically weld or fuse
together the opposed trailing breadth edge of each unit frame and media assembly before sonic
horns 22 are again moved out of welding or fusing position. It is to be understood that the pair
of opposed edge sealing sonic horns 24 positioned adjacent opposed extremities of longitudinally
extending breadth sonic horns 22 and which serve to simultaneously and continuously weld or
fuse the opposed side edges of each of the unit frame and media assemblies deactivate when the
opposed side edges of each assembled frame unit has been sealed. In like manner, a pair of
spaced sonic horns 26 positioned inwardly of the opposed side edges of each frame assembly
serve to weld the facing media 4, 16 and 17 together in tightened relation within each flow-

through opening of each frame member 8. It is to be understood that the aforedescribed sonic
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welding is appropriately timed to assure a tight fitting relation between frame and media when so
desired. Further, inward sonic homs 26 can be eliminated, if so desired to allow a preselected
spacing between filter media layers, based on particulates in the fluid stream to be treated and the
porosity and thickness of the filter media layers - all in accordance with now pending and soon to
issue patent application Serial No. 08/996,222, filed on Dec. 22, 1997 by Kyung-Ju Cho1. As
can be seen in Figure 1, suitable sequencing controls located in central control unit 27 serve to
electrically — electronically sequentially control operations of the several units aforedescribed.

In addition, the control unit 27 can also serve to control an assembly severing unit 28
which can be of either laser operated or a mechanical shear to separate each assembled flow-
through filter unit from the continuously moving unit filter assembly line. Further, as can be
seen in Figure 1 of the drawings, appropriately sized and spaced idler anvils 29 can be provided
below detecting and sonic sealing arrangement 19 to insure back-up for the tight fitting sonic
welding assembly of the filter media sheets 4, 16 and 17 to each unit frame member 8. It s to be
understood that the relative positioning and placement of the media feed rolls, the sonic
detectors, sonic horns and anvils therefor can be varied by one skilled in the art in accordance
with manufacturing exigencies without departing from the disclosed tnvention.

In accordance with the novel and inventive method of the present invention for
manufacturing unit filters with each unit including a frame defining flow-through opening with
filter media extending thereacross to cover the flow-through opening, the several steps of the
invention comprise: continuously feeding in a horizontal plane a first sheet or layer 4 of
preselected air filter medium from a supply roll 3 positioned in a first supply zone to a
correspondingly sized unit flow-through frame supply zone 9, the frame supply zone 9 including

spaced vertically stacked and spaced, horizontally, substantially rectangular, disposed unit
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frames 8, which advantageously can be of magnetizable metal material with each frame defining
a substantially rectangular opening, the horizontally extending unit frames 8 being stacked in
spaced relation in a vertically extending column with the opposed side edges ot each unit frame 8
being mounted on spaced opposed pivotal support members 12, which are pivotally attached to
spaced vertically extending endless conveyors 11 with the support members 12 adapted to
pivotally release at the lower corresponding ends thereof each unit frame 8 in preselectively
spaced, cooperatively assembled, horizontal relation unto the upper face of the horizontal layer
of filter medium 4 so that the filter medium layer 4 extends below, across and covers the lower
portion of the flow-through opening of each of the unit spaced frame members 8. A magnetized
holding and alignment zone, aligned with and below the layer of filter medium 4 serves to hold
and align the spaced frames 8 deposited on the upper face of the continuously fed, horizontally
disposed filter medium layer 4 for a preselected distance. Second and third filter media sheets 13
and 14 disposed respectively in second and third supply zones can then be introduced
horizontally in a collective, continuous, facing relation above spaced frames 8 assembled on the
upper face of continuously moving filter media layer 4 to also completely cover the flow-through
openings of spaced unit frame members 8. As above discussed, the filter media layers 13 and 14,
as well as filter medium layer sheet 4 can be of preselected thickness and porosity with spacing
therebetween as determined by the thickness of frame members 8, being such as to allow
particulate distribution in accordance with the inventive structure disclosed in U.S. Patent
Application No. 08/996,222, filed on December 22, 1997 by Kyung-Ju Choi. The assembled,
substantially rectangular flow-through unit frames 8 are then passed to a detecting and welding
zone 19 with the sandwiching first filter medium layer 4 adjacent one face of each unit flow-

through frame 8, covering the flow-through opening of such face, and the second and third media

10
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layers 16 and 17 adjacent the other face of each flow-through unit frame 8 covering such flow-
through opening of each unit 8 along such other face of the unit. When the leading edge of each
spaced frame is detected by a first detector 21, breadth sonic horns 22 and side edge sonic horns
24 are sequentially activated and deactivated to tightly seal each frame assembly along the
leading frame breadth and side edges of a frame assembly before deactivating. When the trailing
edge of each frame assembly is detected by second detector 23, breadth sonic horns 22 are again
activated and deactivated to tightly seal the trailing breadth of each assembled frame unit. If itis
elected not to space the covering filter media 4, 16 and 17 for each frame, the inwardly
positioned spaced sonic horns 26 can be appropriately activated and deactivated to tightly seal
the filter media sheets or layers together within each frame member 8. It is to be understood that
the sequencing and timing of the units is effected by an electrical-electronic control umit 27
which can sequentially control the several mechanisms in each of the supply, detecting and
welding zones as aforedescribed. Control unit 27 further serves to sequence a severing
mechanism 28 when each sealed filter unit assembly is passed to a severing zone.

In accordance with another feature of the present invention it is recognized that particles
lose energy in order to be caught on filter media at low fluid velocities. At high velocities, larger
particies, generally larger than 0.3 micron diameters, bounce through the filter media since their
energies fail to fully dissipate when contacting filter media. It is further recognized that by oil
coated filter medium, particle adhesion greatly enhances the rate of energy dissipation,
minimizing particle bouncing at the point of filter media contact. The recognition of this feature
by the present invention has particular application herein and also in copending patent
application serial number 09/236,207, filed 01/23/99, by Kyung-Ju Choi. Referring to Figures 3

and 6 of the drawings which compares filtration performance of different ievels of oil treated

11
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filter media with untreated fiiter medium, it can be seen in Figure 3, that curve 31, represented by
black diamond marks to illustrate untreated filter medium shows the lowest filtration efficiency
with decreasing efficiency at particle sizes of more than two (2) microns diameter indicating
particle bouncing. The curve 32, reprsented by unfilled circular marks, illustrates 1dentical filter
medium treated with fifteen (15) grams of preselected oil, such as disclosed in application SN
09/236,207 above, and shows the highest efficiency of all with curve 33, represented by cross
marks and curve 34 represented by filled trianguiar marks treated with five (5) and ten (10)
grams of such preselected oil respectively, illustrating identical filter medium treated with such
identical preselected oil. Thus, Figure 5 clearly illustrates that filtration efficiency increases with
the increase of preselected oil amounts coated on identical filter medium.

Referring particularly to Figure 6 of the drawings, wherein initial resistance (measured 1n
inches - water gauge) is plotted against fluid velocity in feet per minute (ft/min), it can be seen
that three is less than zero point one (0.1) inches of water gauge difference in resistance at fluid
velocities of five hundred (500) feet per minute between identical medias for curves 32 and 31
respectively which are respectively treated as above, with fifteen grams of preselected otl per

square feet for curve 32 and without oil respectively for curve 31.
Referring to Figure 1 of the drawings, oil applicators 36 and 36" represented by inverted

triangular markings, advantageously can be positioned downstream the first filter medium supply
roll 3 — as shown by reference numeral 36 — or/and on opposite faces of filter medium 16 — as
shown by reference numerals 36, so that a preselected oil treatment can be applied to the upper
face of filter medium layer 4 with the oil treated faces being sandwiched between medium layers

4 and collected media layers 16 and 17 so as to minimize physical contact with the treating oil

12
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when assembled as a unit filter media frame. It is to be understood that other o1l treatment
locations can be utilized, if so desired, — depending upon the layers of filter media involved.

The invention claimed 1s:

13
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1.) A process for automatedly manufacturing unit fluid filters, each unit including a
frame defining opening with filter medium extending thereacross comprising: continuously
feeding at least one preselectively sized first layer of filter medium from a supply zone to a
correspondingly sized unit flow-through frame supply zone, said frame supply zone including
stacked unit frames with each unit frame defining a flow-through opening, said frame supply
zone further including cooperative unit frame holding and alignment means, said stacked unit
frames and said holding and alignment means serving to selectively hold, align and position each
unit frame into cooperatively assembled relation with said continuously fed layer of filter
medium so that said layer of filter medium extends across said flow-through opening of each of
said spaced flow-through frames, continuously feeding said aligned and assembled flow-through
unit frames and filter medium layer to a sealing zone to seal said filter medium to the periphery
of each of said assembled unit flow-through frames; and, separating each of said assembled filter
medium sealed flow-through frames from said continuous process.

2.) The automated unit filter process of Claim 1, wherein said stacked unit frames are

positioned in stacked, spaced, successively aligned relation with each frame being successively

released in cooperative relation along one face of said continuously fed, preselectively sized

sheet of filter medium.

3.) The automated unit filter process of Claim 2, wherein spaced endless conveyor
means having opposed aligned pivotal frame edge supports are utilized to successively release
each of said frames in cooperative relation to one face of said sheet of filter medium.

4) The automated unit filter process of Claim 1, wherein said unit filter frames are of

magnetically responsive material and said unit frame holding and alignment means comprise' at

least one preselectively positioned magnetized holding member adjacent said continuously fed

14
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sheet of filter medium to selectively hold, align and position each unit frame into assembled

spaced relation unto said filter medium layer.

5.) The automated unit filter process of Claim 4, wherein said magnetized holding
and aligning member comprises at least one pair of spaced magnetized opposed rail members
selectively positioned below said continuously fed layer of filter medium to hold opposed side
edges of each unit filter frame in held position for a preselected distance of feed.

6.)  The automated unit filter process of Claim 1, wherein said sealing zone includes
sonic sealing means arranged to seal said continuously fed filter medium layer to the edges of
each of said spaced unit flow-through filter frames.

7.) The automated unit filter process of Claim 6, wherein said sonic sealing means
includes a pair of movable sonic members arranged to seal along the opposed peripheral side
edges of each of said unit filter frames and at least one longitudinally extending movable SONIC
member arranged to seal along opposed peripheral breadths between opposed edges of each of
said unit filter frames.

8.) The automated unit filter process of Claim 1, wherein at least one second
additional preselectively sized layer of filter medium is fed from a second supply zone after said
flow-through unit frames are placed into spaced cooperatively assembled relation with sald first
layer of filter medium to sandwich said unit frames therebetween before sealing in said sealing
zone.

9.)  The automated unit filter process of Claim 8, wherein said additional filter

medium layer is spaced from said first filter medium layer a preselected distance in accordance

with the layer densities, fiber sizes, porosities and particulate distribution of a fluid stream to be

treated.

15
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10.) The automated unit filter process of Claim 8, wherein a preselected o1l amount 1s

applied between said layers of filter media.

11.) The automated unit filter process of Claim 10, wherein said preselected ol
amount advantageously is fifteen (15) grams per square foot.
12.)  The unit filter process of Claim 1, and detector means cooperative with said

sealing zone to selectively detect and to activate and deactivate said sealing zone when said

assembled frame and filter media are passed thereto.

13.) A process for automatedly manufacturing unit air filters, each unit including a
frame defining an opening with filter media extending thereacross comprising: continuously
feeding in a horizontal plane a first preselected layer of air filter medium from a supply roll
positioned in a first supply zone to an oil treatment zone to apply a preselected amount of a
preselected oil to the upper face of said filter medium layer and then feeding said filter medium
layer to a correspondingly sized unit flow-through frame supply zone, said frame supply zone
including spaced vertically stacked, horizontally disposed, substantially rectangular unit frames
of magnetizable metal with each frame defining a substantially rectangular opening, said frame
supply zone further including frame holding alignment and spacer means comprised of spaced

aligned, vertically extending endless chain conveyors having spaced opposed sets of pivotally
mounted, spaced frame supports adapted to pivotally release at the corresponding conveyor chain

ends thereof said unit frames in spaced, cooperatively assembled horizontal relation unto the
upper face of said continuously fed horizontal layer of filter medium so that said filter medium
layer extends below, across and covers the lower portion of said flow-through opening of each of
said spaced flow-through unit frames which are assembled with said continuously and

horizontally fed filter medium layer; magnetically positioning and holding opposed side edges of

16
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each of said magnetizable unit frames in spaced horizontal position on said continuously,

horizontally fed, oil treated first filter medium layer for a preselected distance with a pair of
magnetized rails positioned below said o1l treated filter medium layer; introducing at least a
second continuously fed preselected air filter medium layer from at least a second supply roll

located respectively in said second supply zone positioned above said continuously and

horizontally fed first oil treated filter medium layer with said unit frames horizontally positioned
in spaced relation thereon so as to extend above, across and cover the upper portion of said tlow-
through opening of each of said spaced flow-through unit frames; passing each of said

substantially rectangular frames assembled with said first and second filter mediums to a sealing

zone, detecting the leading edge of each assembled filter unit as said filter unit filter enters said
sealing zone to activate and deactivate sonic sealing means to continuously fuse opposed side
edges of each of said filter mediums to each of said unit filter frames; detecting the trailing edge
of each said filter units when said side edges are fused to activate and deactivate sonic sealing
means to sonically fuse across the opposed breadths of each unit; and, passing said sealed units

to a severing zone to severe each assembled and sonically fused frame unit.

14) The process of automatedly manufacturing unit filters of Claim 13, wherein a
third layer of filter medium from a third supply roll located respectively in a third supply zone 1s
fed to be cooperative with said second supply zone and oil treatment is alternatively applied to

opposed faces of said second layer of filter medium.

15.)  The process of automatedly manufacturing unit filters of Claim 13, wherein each

step of said process is sequentially controlled from a central control zone.

16.)  Apparatus for automatedly manufacturing unit filters comprising: an upstream

supply zone feed means to feed filter medium as a continuous filter medium layer from a supply

17
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roll dizposed therein to a downstream framing 7one; a filter frame stacker means disposed in said
downstream framing zone to sequentially feed flow-through unit filter frames to one face of said
continuous filter medium layer; a filter frame holding and alignment means to hold and align
each of said flow-through unit filter frames on said filter medium layer in a preselected spaced
position on said filter medium layer for a preselected distance while covering said flow-through
frame opening; detecting and activated and deactivated sonic sealing means to seal said filter
medium layer to the surrounding peripheral edges of each filter unit frame; and, control means to

sequence successive operation of said filter layer feed means, stacker means, holding and

alignment means and detecting and sontc sealing means.

17.) The apparatus for automatedly manufacturing unit filters of Claim 16, said filter
frame stacker mean including spaced, parallel, continuous conveyor belts having opposed and
aligned, spaced support members sized to support in spaced relation each of a preselected
number of filter unit frames and to automatically release by gravity each of said filter frames

from said support members adjacent the lower portions of opposed flights of said spaced

continuous conveyor belts.

18.) The apparatus for automatedly manufacturing unit filters of Claim 16, said filter

frame holding and alignment means including magnetized members positioned to hold

magnetizable metallic unit frame members, said magnetized members being of a preselected

length to align and hold said unit frames for a preselected distance.

19.)  The apparatus for automatedly manufacturing unit filters of Claim 16, said sonic

sealing means including detectors and sonic horns positioned and operable to selectively fuse

seal the opposed side edges and breadths of each unit filter frame and the filter medium layers

associated therewith.

18
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20.) Apparatus for automatedly manufacturing unit filter comprising: a first motor
driven supply roll with a horizontally disposed roll axis to feed a preselected continuous filter
medium layer in a substantially horizontal plane to a downstream o1l treatment assembly to apply
a preselected oil in preselected amounts to the upper face of said filter medium layer and then to
a filter medium frame assembly line, said frame assembly line successively including a vertically
extending frame stacker member with unit frame holder and alignment members positioned
therebelow; said stacker member comprised of spaced, parallel, vertically extending continuous
belts, each belt having spaced right angle support members pivotally mounted thereto to provide
opposed and aligned spaced pivotal support members sized to support in spaced, vertically
stacked relation a preselected number of magnetizable metallic unit flow-through frame
members and to pivotally release by gravity each of said frames from said pivotal night angle
support members adjacent the lower portions of opposed flights of said continuous belts 1n
horizontal position unto the upper face of said first continuous filter medium layer; said unit
frame holder and alignment members including spaced, parallel magnetized rails of preselected
length positioned below said first continuous filter medium layer to hold each of said magnetized
unit frame members in a preselected position for a preselected distance; downstream second and
third motor driven filter medium supply rolls each having a horizontally disposed roll axis
positioned above said first continuous filter medium layer and downstream said frame stacker
and holder and alignment members, said second and third filter medium supply rolls having
associated therewith a horizontally disposed collector roll which combines said second and third
continuous filter medium layers to feed said layers horizohtally over said unit frames assembled
on said first continuous filter medium layer; detecting and sonic sealing welding members

positioned downstream said second and third motor driven filter media rolls, including a first

19
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metallic detector to detect the leading edge of a unit frame, a pair of spaced first sonic homns to
be activated and deactivated by said first metallic detector to continuously seal the opposed side
edges of said first, second and third filter mediums to each unit frame and to activate and
deactivate a second sonic hom lineally extend transverse the width of said filter media to seal
opposed breadths of said first, second and third filter mediums to opposed breadths of each filter
media frame unit and a successive second metal detector to activate and deactivate a second pair
of sonic homns spaced inwardly of the side edges of said filter media to seal the first, second and
third filter medium layers together within surrounding frame areas defined by each unit metallic
frame; control means to successively activate said first roll motor, said spaced endless stack
conveyors, said second and third roll motors and said sonic members and detectors; and, a
severing member downstream of said detecting and sonic welding members, said severing
member also being successively activated by said control means to sever each media assembled
filter unit.

21.) In a process of oil treating filter medium, applying a preselected amount by
weight of a preselected oil to at least one face of a layer of said filter medium to increase
filtration efficiency without substantially affecting flow resistance of a fluid stream to be treated.

22.) In the process of Claim 21, wherein said preselected o1l by weight is in the

approximate range of zero point three (0.3) to thirty (30) grams per square foot of filter medium

treated.

23.) In the process of Claim 21, wherein said preselected oil is so applied as to be

sandwiched between two filter medium layers.

24.) A filter frame stacker comprising: spaced, opposed continuous frame support

conveyor belts having opposed and aligned spaced support apparatus sized to support in spaced
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relation thereon in spaced relation filter unit frame members; and means to automatically release

each of said supporter frames from said support members sequentially.

25.) The filter frame stacker of Claim 24, said opposed support apparatus being
pivotally mounted on said spaced, opposed continuous frame support conveyor belts to
sequentially release by gravity each of said filter frames from said support apparatus adjacent the

lower portions of opposed flights of said spaced opposed continuous frame support conveyor

belts.

26.)  The filter frame stacker of Claim 24, and a mobile conveyor associated with said
filter frame stacker to receive each of said frames, said mobile conveyor including positioning
and holding means to position said frames thereon as they are recetved from said stacker.

27.) The filter frame stacker of Claim 26, said positioning and holding means being

magnetizable to cooperate with magnetic responsive unit frames.
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