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(57) ABSTRACT 

A preferred transmission ?lter (10) includes a ?rst ?ange 
(18) transparent to a laser beam (58) and includes a second 
?ange (20) opaque to the laser beam (58) and meltable upon 
exposure thereto. The ?anges (18, 20) are in registered, 
abutting relationship With a laser Weld bead (62) at the 
juncture (44) betWeen the ?anges (18, 20) to provide a ?uid 
seal circumscribing the ?lter (10). The preferred ?lter manu 
facturing apparatus (12) includes a laser (54) coupled to a 
robot arm (50) controlled by a programmable logic control 
ler (52). The controller (52) operates the robot arm (50) in 
order to direct the laser beam (58) through the ?rst ?ange 
(18) onto the second ?ange (20) and along the juncture (44) 
to form the laser Weld bead (62). 
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FLUID FILTER MANUFACTURING APPARATUS 

RELATED APPLICATION 

[0001] This is a divisional Application of Ser. No. 09/387, 
807 ?led Sep. 1, 1999, Which is hereby incorporated by 
reference herein. 

BACKGROUND OF THE INVENTION 

[0002] 1. Field of the Invention 

[0003] The present invention relates to the ?eld of trans 
mission ?lters and the manufacture thereof. In particular, the 
invention is concerned With a preferred transmission ?lter 
having a ?rst ?ange transparent to a laser beam and a second 
?ange opaque to the laser beam and meltable upon exposure 
thereto. The ?anges are in registered, abutting relationship 
With a laser Weld bead at the juncture betWeen the ?anges to 
provide a ?uid seal circumscribing the ?lter. 

[0004] 2. Description of the Prior Art 

[0005] Aprior art ?uid ?lter, such as an oil or transmission 
?lter for a vehicle, includes ?rst and second housing sections 
each presenting a circumscribing ?ange composed of syn 
thetic resin material With the housing sections de?ning a 
chamber containing ?lter media. One of the ?anges presents 
an upstanding Weld rib that engages the surface of the other 
?ange at a juncture. To join the ?anges during manufacture, 
the ?anges are vibration Welded by vibrating one of the 
?anges at a high frequency. This creates heat at the juncture 
to create a Weld bead circumscribing the ?lter and providing 
a ?uid seal. The edges of the ?lter media are crimped 
betWeen the ?anges inboard of the Weld bead to provide an 
additional ?uid seal. 

[0006] One of the problems With the prior art is that the 
edges of the ?lter media cannot be crimped as tightly as 
desired because to do so might result in damage to the edges 
during the vibration Welding process. Another problem is 
that vibration Welding process may not alloW production 
rates as high as desired. 

SUMMARY OF THE INVENTION 

[0007] The present invention solves the prior art problems 
discussed above and provides a distinct advance in the state 
of the art. In particular, the ?uid ?lter, manufacturing 
apparatus and method hereof enable increased manufactur 
ing rates and provide a higher quality ?uid seal. 

[0008] The preferred ?uid ?lter includes ?rst and second 
housing sections forming an interior chamber With ?lter 
media received therein. The housing sections include 
respective ?rst and second circumscribing ?anges composed 
of synthetic resin material With the ?rst ?ange composed of 
material transmissive to laser light and the second ?ange 
opaque to laser light and meltable upon exposure thereto. 
The ?anges are in a registered, abutting relationship at a 
circumscribing juncture. A laser Weld bead at the juncture 
couples the ?anges to provide a ?uid seal circumscribing the 
?lter. 

[0009] The preferred ?lter manufacturing apparatus 
includes a robot arm, a programmable processor coupled 
With the arm to control the movement thereof, a laser 
coupled With the robot arm operable to emit a laser beam, 
and a ?xture to hold the components of the preferred ?uid 
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?lter. The processor includes programming to operate the 
robot arm in a manner to direct the laser beam through the 
?rst ?ange onto the second ?ange along a path circumscrib 
ing the ?lter at the juncture in order to form the laser Weld 
bead thereat in accordance With the preferred method of the 
present invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIG. 1 is a schematic representation illustrating the 
preferred ?uid ?lter along With the preferred ?lter manufac 
turing apparatus in accordance With the present invention; 

[0011] FIG. 2 is a partial sectional vieW of the ?lter of 
FIG. 1 before formation of a laser Weld bead by the 
apparatus of FIG. 1; and 

[0012] FIG. 3 is a vieW similar to FIG. 2 after formation 
of the laser Weld bead. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0013] FIG. 1 illustrates preferred ?uid ?lter 10 along 
With preferred manufacturing apparatus 12 in accordance 
With the present invention. As further illustrated in FIGS. 2 
and 3, ?lter 10 includes ?rst and second housing sections 14 
and 16 having respective ?rst and second, circumscribing 
?anges 18 and 20 extending therefrom, and ?lter media 22. 

[0014] First housing section 14 is preferably composed of 
synthetic resin material transmissive to laser light such as 
unpigmented, glass-?lled, nylon 6/6. Housing section 14 
integrally includes housing Walls 24 and 26 With ?rst ?ange 
18 extending outWardly from housing Wall 26. 

[0015] First ?ange 18 integrally includes ?ange Wall 28 
extending generally transversely from housing Wall 26, edge 
Wall 30 extending from the distal edge of ?ange Wall 28 
toWard second housing section 16, and crimping rib 32 
extending from the inboard face of ?ange Wall 28 adjacent 
housing Wall 26. Flange Wall 28 also presents Weld surface 
34 located betWeen edge Wall 30 and rib 32. 

[0016] Second housing section 16 is preferably composed 
of synthetic resin material opaque to laser light and meltable 
upon exposure thereto such as black pigmented, glass-?lled, 
nylon 6/6. Housing section 16 integrally includes housing 
Walls 36 and 38 With second ?ange 20 extending outWardly 
from housing Wall 38. 

[0017] Second ?ange 20 integrally includes ?ange Wall 40 
extending generally transversely from housing Wall 38, and 
upstanding Weld rib 42 extending from the inboard face of 
?ange Wall 40 toWard ?ange Wall 28 of ?rst ?ange 18. The 
distal end of Weld rib 42 presents Weld face 44 abutting Weld 
surface 34 of ?rst ?ange 18 to form circumscribing juncture 
46 betWeen ?anges 18 and 20. 

[0018] Flange Wall 40 is also con?gured to present crimp 
ing groove 48 complementally con?gured and positioned to 
receive crimping rib 32. The edges of ?lter media 22 are 
positioned inboard of juncture 46 and crimped betWeen rib 
32 and groove 48. 

[0019] Manufacturing apparatus 12 includes robot arm 50, 
programmable logic controller (PLC) 52, laser 54 and ?x 
ture 56. PLC 52 is operable to control the operation and 
movement of robot arm 50 according to the programming 
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stored therein. Robot arm 50 and PLC 52 are conventional 
in nature and the programming thereof is Well Within the 
skill of the art. Fixture 56 is also conventional of the type 
used for holding a ?uid ?lter in position during conventional 
vibration Welding. 

[0020] Laser 54 is preferably a 400 Watt neodynium YAG 
pulse laser for producing a pulsed laser beam. It Will also be 
appreciated that other types of lasers can be used such as a 
2000 Watt neodynium YAG continuous Wave laser. 

[0021] Initially, ?lter 10 is placed in ?xture 56 With ?anges 
18, 20 in registered, abutting relationship With ?lter media 
22 received Within chamber 60 de?ned by housing Walls 24, 
26 and 36, 38, and With the edges of the ?lter media crimped 
betWeen rib 32 and groove 48 as illustrated in FIG. 2. First 
housing section 14 is positioned betWeen laser 54 and 
second housing section 16. 

[0022] In operation, PLC 52 controls robot arm 50 accord 
ing to the programming in order to direct laser beam 58 
emitted from laser 54 toWard ?lter 10. More speci?cally, 
PLC 52 directs laser beam 58 through ?rst ?ange 18, Which 
is transmissive to laser light, onto Weld face 44 of second 
?ange 20 at juncture 46 and along the path of juncture 46. 
Upon exposure to laser beam 58 as it traverses along 
juncture 46, Weld face 44 (opaque to laser light) is heated as 
is the material adjacent Weld surface 34 to form a melt of 
synthetic resin material. 

[0023] After completing the closed loop path de?ned by 
juncture 46, PLC 52 turns off laser beam 58. The melt of 
synthetic resin material rapidly cools to form a laser Weld 
bead 62 at juncture 46 circumscribing ?lter 10 to join ?anges 
18, 20 and thereby join housing sections 14, 16 to form ?lter 
10. Laser Weld bead 62 also forms a continuous ?uid seal 
circumscribing ?lter 10. 

[0024] As Will noW be appreciated, the ?lter, manufactur 
ing apparatus and method of the present invention enable 
high productivity in the manufacture of ?uid ?lters of the 
type used for transmission ?uid and engine oil. The present 
invention also alloWs the joining of housing section 14, 16 
Without vibration Welding thereby enabling a closer crimp of 
the edges of the ?lter media for a tighter seal than has been 
possible in the prior art. 

[0025] Those skilled in the art Will appreciate that the 
present invention encompasses many variations in the pre 
ferred embodiment described herein. For example, different 
types of lasers can be used and different types of equipment 
for directing the laser beam. For example, the laser could be 
held in a ?xed position and controlled mirrors could be used 
to direct laser beam along a prescribed path instead of using 
the preferred robot arm. Also, there are a Wide variety of 
materials to form the preferred ?lter that are also subject to 
laser Welding. 

Having thus described the preferred embodiment of the 
present invention, the folloWing is claimed as neW and 
desired to be secured by Letters Patent: 

1. A ?uid ?lter comprising: 

a ?rst housing section having a circumscribing ?rst ?ange 
composed of synthetic resin material transmissive of 
laser light; 
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a second housing section having a circumscribing second 
?ange composed of synthetic resin material opaque to 
laser light and meltable upon exposure thereto; 

said ?anges as being in registered, abutting relationship at 
a circumscribing juncture, said sections forming an 
interior chamber; 

?lter received in said chamber; and 

a laser Weld bead at said juncture coupling said ?anges 
and thereby said sections to form said ?lter and pro 
viding a ?uid seal circumscribing said ?lter. 

2. The ?lter of claim 1, said synthetic resin material 
including glass-?lled nylon. 

3. The ?lter of claim 1, said ?rst ?ange being composed 
of unpigmented, glass-?lled nylon, said second ?ange being 
composed of pigmented, glass-?lled nylon. 

4. The ?lter of claim 1, said ?rst housing section and ?rst 
?ange being integrally composed of said synthetic resin 
material, said second housing section and said second ?ange 
being integrally composed of said synthetic resin material. 

5. The ?lter of claim 4, said ?rst ?ange being composed 
of unpigmented, glass-?lled nylon, said second ?ange being 
composed of pigmented, glass-?lled nylon. 

6. A ?uid ?lter manufacturing apparatus comprising: 

a robot arm; 

a programmable processor coupled With said robot arm 
and operable to control the movement thereof; 

a laser coupled With said robot arm operable to emit a 
laser beam; and 

a ?xture con?gured to hold a ?uid ?lter, the ?lter includ 
ing ?rst and second ?anges circumscribing respective 
housing sections With said ?anges in registered, abut 
ting relationship at a circumscribing juncture therebe 
tWeen, With the ?rst ?ange being composed of synthetic 
resin material transmissive to said laser beam and the 
second ?ange being composed of synthetic resin mate 
rial opaque to said laser beam and meltable upon 
exposure thereto, the sections forming a chamber With 
?lter media received therein, 

said processor including programming to operate said 
robot arm in a manner to direct said laser beam through 
the ?rst ?ange onto the second ?ange of a ?lter held by 
said ?xture along a path circumscribing the ?lter at the 
juncture in order to form a laser Weld bead thereat 
forming a circumscribing ?uid seal and joining the 
sections to form the ?lter. 

7. The apparatus of claim 6, said processor including a 
programmable logic controller. 

8. The apparatus of claim 6, said laser including a 
neodynium YAG laser. 

9. The apparatus of claim 6, said laser including a pulsed 
laser. 

10. The apparatus of claim 6, said laser including a 
continuous Wave laser. 

11. A ?uid ?lter manufacturing method comprising: 

(a) placing ?rst and second ?lter sections of a ?uid ?lter 
in an abutting relationship, said ?rst section including 
a circumscribing ?rst ?ange composed of synthetic 
resin material transmissive to laser light, 
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said second section including a circumscribing second 
?ange composed of synthetic resin material opaque to 
laser light and subject to melting upon exposure 
thereto, 

said ?anges being complementally con?gured and de?n 
ing a chamber With ?lter media therein, 

step (a) including the step of placing said ?anges in an 
abutting relationship, there being a circumscribing 
juncture betWeen said ?anges; 

(b) directing laser light from a source thereof through said 
?rst ?ange onto said second ?ange at said juncture 
thereby forming a melt of synthetic resin material at 
said juncture; and 

(c) discontinuing said laser light alloWing said melt to 
solidify in order to join said ?anges and thereby join 
said sections to form said ?uid ?lter and to form a ?uid 
seal circumscribing said ?lter at said juncture. 

12. The method of claim 11, said synthetic resin material 
including glass-?lled nylon 6/6. 

13. The method of claim 11, said ?rst ?ange being 
composed of unpigmented glass-?lled nylon 6/6. 

14. The method of claim 13, said ?rst section being 
integrally composed of unpigmented glass-?lled nylon 6/6. 

15. The method of claim 11, said second ?ange being 
composed of pigmented glass-?lled nylon 6/6. 

16. The method of claim 15, said second section being 
integrally composed of pigmented glass-?lled nylon 6/6. 

17. The method of claim 11, step (b) including the step of 
directing a laser beam as said laser light from a neodynium 
YAG laser as said source. 

18. The method of claim 11, step (b) including the step of 
directing a laser beam as said laser light as a pulsed laser 
beam. 

19. The method of claim 11, step (b) including the step of 
directing a laser beam as said laser light as a continuous 
Wave laser beam. 

20. The method of claim 11, step (b) including the step of 
directing the laser beam as said laser light along a continu 
ous path de?ned by said juncture. 
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21. The method of claim 11, there being a laser coupled 
With a laser shifting mechanism controlled by programmable 
processor, step (b) including the step of controlling said 
shifting mechanism according to the programming of said 
processor to shift said laser in a manner to direct a laser 
beam as said laser light emitted therefrom along said junc 
ture. 

22. The method of claim 21, said processor including a 
programmable logic controller. 

23. The method of claim 21, said shifting mechanism 
including a robot arm. 

24. The method of claim 21, said laser including a 
neodynium YAG laser. 

25. The method of claim 24, said laser including a pulsed 
laser. 

26. The method of claim 24, said laser including a 
continuous Wave laser. 

27. The method of claim 11, said ?rst section being 
integrally composed of unpigmented synthetic resin mate 
rial, said second section being integrally composed of pig 
mented synthetic resin material, step (b) including the step 
of directing a laser beam as said laser light from a pulsed 
laser along a path de?ned by said juncture. 

28. The method of claim 27, there being a laser coupled 
With a laser shifting mechanism controlled by programmable 
processor, step (b) including the step of controlling said 
shifting mechanism according to the programming of said 
processor to shift said laser in a manner to direct said laser 
beam emitted therefrom along said juncture. 

29. The method of claim 28, said laser including a pulsed 
laser. 

30. The method of claim 29, said synthetic resin material 
including glass-?lled nylon 6/6. 

31. The method of claim 29, said laser including a 
continuous Wave laser. 

32. The method of claim 11, said ?lter including a 
transmission ?lter. 


