w0 2020/005790 A 1 | HINHY 0000 KO0 Y00 0

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(22) International Filing Date:
24 June 2019 (24.06.2019)
(25) Filing Language: English kind of regional protection available): ARIPO (BW, GH,
(26) Publication Language:

(30) Priority Data:
16/020,376 27 June 2018 (27.06.2018)

(71) Applicant: ROBOVENT PRODUCTS GROUP, INC.
[US/US], 37900 Mound Road, Sterling Heights, MI 48310

Us).

MI 48083 (US).

(74) Agent: HONAKER, William H. et al., Dickinson Wright
PLLC, 2600 W. Big Beaver Road, Suite 300, Troy, MI

48084-3312 (US).

English

19) World Intellectual Propert N
e Organization = U Y R T 0
International Bureau / (10) International Publication Number
(43) International Publication Date = WO 2020/005790 Al
02 January 2020 (02.01.2020) WIPO I PCT

(51) International Patent Classification: HR, HU, ID, IL, IN, IR, IS, JO, JP, KE, KG, KH, KN, KP,
B23K 9/32 (2006.01) KR,KW,KZ, LA, LC,LK,LR, LS, LU, LY, MA, MD, ME,
(21) International Application Number: 1(\)415[} IE/LKPI\EH\; éﬂf?,le\g 1;[;{ M[fgg ’II{\ISG’RNI’ g O, I;i
PCT/US2019/038639 i o . :  PL, PT, Q4, - RS, RU, RW, ?

SC, SD, SE, SG, SK, SL, SM, ST, SV, SY, TH, TJ, TM, TN,
TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA, ZM, ZW.

(84) Designated States (unless otherwise indicated, for every

GM, KE, LR, LS, MW, MZ, NA, RW, SD, SL, ST, SZ, TZ,
UG, ZM, ZW), Eurasian (AM, AZ, BY, KG, KZ, RU, TJ,
TM), European (AL, AT, BE, BG, CH, CY, CZ, DE, DK,
uUs EE, ES, FL, FR, GB, GR, HR, HU, IE, IS, IT, LT, LU, LV,
MC, MK, MT, NL, NO, PL, PT, RO, RS, SE, SI, SK, SM,
TR), OAPI (BF, BJ, CF, CG, CL, CM, GA, GN, GQ, GW,
KM, ML, MR, NE, SN, TD, TG).

(72) Inventor: HATTINGH, Michael, 1343 Burns Drive, Troy, Published:

—  with international search report (Art. 21(3))

—  before the expiration of the time limit for amending the
claims and to be republished in the event of receipt of
amendments (Rule 48.2(h))

(81) Designated States (unless otherwise indicated, for every

kind of national protection available). AE, AG, AL, AM,
AO, AT, AU, AZ, BA, BB, BG, BH, BN, BR, BW, BY, BZ,
CA,CH, CL,CN, CO, CR, CU, CZ, DE, DJ, DK, DM, DO,
Dz, EC, EE, EG, ES, FI, GB, GD, GE, GH, GM, GT, HN,

(54) Title: FUME EXTRACTION SWIVEL ASSEMBLY FOR GAS SHIELDED WELDING

(57) Abstract: The present invention is a fume extraction swivel system
for use on a gas shielded welding device. The fume extraction system in-
cludes an extraction hose mounting bracket which has an internal flange
adapted to mount about a welding torch. The bracket has a collar spaced
from the internal flange that defines an interior space. A packer is mount-
ed in the flange and rotates upon a bearing mounted to the torch. A fume
extraction port is in operative communication with the interior space. An
intake shroud is mounted to the collar. The fume extraction port, interior
space and shroud create an air-path through the extraction hose mounting
bracket. In this way, the fume extraction system is connected to an air
filter through the extraction port and the air filter draws air along said air-
path through the interior space and the intake shroud without interfering
with the gas shield welding operation. The swivel mount ensures that the
extraction hose does not wrap around the torch.
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FUME EXTRACTION SWIVEL ASSEMBLY FOR GAS SHIELDED WELDING
RELATED APPLICATIONS
[0001] This application claims the benefit of US Utility Application No. 16/020,376,
filed on June 27, 2018, which is a continuation in part of US Non-Provisional Application
No. 15/990,255, filed on May 25, 2018, which claims the benefit of US Provisional
Application No. 62/526,149, filed on June 28, 2017, and which are incorporated herein by
reference.

STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH

[0002] NONE.
TECHNICAL FIELD
[0003] This invention relates generally to an air filter system for use with gas shielded
welding.
BACKGROUND OF THE INVENTION
[0004] Welding operations create fumes due to the heat applied to and melting of the

material welded. These fumes can be unpleasant at best and in some instances noxious.
Typically, fumes in the welding area are filtered through an air filter system. Air filter
systems have an intake in the welding area that pulls the air from the welding area and forces
it through filters.

[0005] Although effective in most welding operations, typical air filter systems are
not effective in many gas shielded wielding operations. The air filters pull the air at a velocity
that can interfere with the gas shielding. What is needed is an air filter system that extracts
the fumes from the welding operation, but does not interfere with the gas shielding.

[0006] Typical air filter systems include a large overhead hood to create a full
enclosure, can have complex and bulky ducting systems, and large floorspace duct collectors.

In contrast, this system has a compact footprint, small hoses, typically in the 1 — 3” range,
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and does not require an overhead hood, enclosures or large complex ducting. This makes this
system a lot more economical to implement, leaves a lot more room for manufacturing
operations, and leaves unobstructed overhead access to the welding cell for overhead crane
access and material handling systems, by way of example.

SUMMARY OF THE INVENTION
[0007] In general terms, this invention provides a fume extraction system for use with
a gas shielded welding device. The fume extraction system includes an extraction hose
mounting bracket that allows the welding torch to swivel in excess of 360°. The mounting
bracket has an internal flange adapted to mount about a welding torch. The bracket has a
collar spaced from the internal flange that defines an interior space. A fume extraction port is
in operative communication with the interior space. An intake shroud is mounted to the
collar. The intake shroud is generally tubular and is open at one end. The fume extraction
port, interior space and shroud create an air-path through the extraction hose mounting
bracket. In this way, the fume extraction system can be connected to an air filter through the
extraction port and the air filter draws air along said air-path through the interior space and
the intake shroud without interfering with the gas shield welding operation.
[0008] The bracket in the disclosed embodiment swivels on the torch. A bearing is
mounted upon the torch. Shaped packers are mounted to the internal flanges. The shaped
packers provide correct positioning of the bearing on the nozzle and more specifically the
weld gun neck. The packers rotate on the bearing to allow the bracket to swivel upon the
neck. In the disclosed embodiment, the packers are mounted between lips extending from the
internal flanges.
[0009] These and other features and advantages of this invention will become more
apparent to those skilled in the art from the detailed description of a preferred embodiment.

Described below are the drawings that accompany the detailed description.
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BRIEF DESCRIPTION OF THE DRAWINGS

[00010] Figure 1 is an exploded view of the fume extraction swivel assembly for gas
shielded welding unit of the present invention.
[00011] Figure 2 is an exploded view of the fume extraction swivel assembly for gas
shielded welding unit of the present invention.
[00012] Figure 3 is a perspective view of a gas shielded welding unit including the
fume extraction swivel assembly of the present invention..
[00013] Figure 4 is an exploded view of the fume extraction assembly for gas shielded
welding unit of the present invention.

DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT
[00014] The fume extraction assembly of the present invention is shown generally at
12. The fume extraction assembly 12 is used in connection with gas shielded welding units
shown generally at 10 in figure 3. The welding unit 10 as illustrated is a robotic welding unit.
It will be appreciated by those of ordinary skill in the art, that the welding unit 10 can be any
type of gas shielded welding unit, and the invention is not limited to robotic welding units.
[00015] The robotic welding unit as illustrated includes a torch mounting body 14 to
which the welding torch gas nozzle 16 is attached. A welding torch 18 extends from the
welding torch gas nozzle 16. The fume extraction system 12 is mounted to the welding torch
18.
[00016] The fume extraction system 12 of the present invention includes an extraction
hose base mounting bracket 22. The mounting bracket 22 allows the welding torch on the
robot to swivel in excess of 360°. This ensures that the suction hose does not wrap around
the robot arm.
[00017] The fume extraction system 12 of the present invention includes extraction

hose mounting bracket 22. The mounting bracket 22 of the present invention as disclosed has
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two separate parts, the first part 23 and second part 24. The two parts are connected together.
In the disclosed embodiment, screws 25 are used to connect the two parts 23 and 24. It will
be appreciated by those of ordinary skill in the art that other connection methods could be
used, such as for example, adhesives, band clamps, welding, etc.

[00018] The first part 23 includes a fume extraction port 20 for receiving an extraction
hose 34 that extends back to a filter unit 21 as illustrated in figure 3. The fume extraction port
20 and extraction hose 34 can be clamped with a band clamp, friction fit, threaded together,
bayonet connected etc. The first and second parts 23 and 24 form a collar 27 when they are
connected. The collar 27 receives a flexible intake shroud 40. In the disclosed embodiment,
the shroud 40 is friction fitted onto collar 27. As with the fume extraction port 20, many
different mounting methods could be used.

[00019] The first half 23 of the mounting bracket 22 includes an internal flange 26
which is configured to fit over the torch 18. An interior space 30 is located between the
flange 26 and the wall of the collar 27. The interior space 30 is operatively connected to the
extraction hose 34. The other half of the bracket 24 includes a mating flange 28 and a mating
space 30. In the disclosed embodiment, the bracket 22 is made of PVC, but could for example
be made of metal, reinforced plastic, plastic, etc.

[00020] The bracket 22 of the disclosed embodiment swivels on the torch 18. A
bearing 50 is mounted upon the welding torch 18 or on the flanges 26 and 28. In the disclosed
embodiment, the bearing 50 is a sleeve bearing. Shaped packers 52 are mounted to the mating
flanges 26 and 28 or altematively to he welding torch 18. The shaped packers 52 provide
correct positioning of bearing 50 on the nozzle 18 and more specifically the weld gun neck
54. The packers 52 rotate on the bearing 50 or the bearing 50 rotates on the packers 52
depending on which is mounted to the flanges 26 and 28 to allow the bracket 22 to freely

swivel upon the neck 54. In the disclosed embodiment, the packers 52 are mounted between
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lips 53 extending from the internal flanges 26 and 28. The packers 52 can be friction fit
between the lips 53, glued, screwed, etc. to the flanges 26 and 28. The bearing 50 is friction
fit on to the nozzle 18. The bearings 50 can be made from for example bronze, brass, steel,
steel with PTFE of PTFE or any other bearing material. The packers can be made of for
example nylon, machined aluminum, steel, or similar material that is resistant to elevated
temperatures.

[00021] In the disclosed embodiment, the flexible intake shroud 40 is flexible and
flexes out of the way if there is any collision with the weldment workpiece, with the fixture
etc. to prevent damage or adversely affect the calibration of the robot. The flexible intake
shroud 40 is made from silicone material to withstand high heat from the weld arc since it is
in close proximity of the welding operation. Shroud 40 is positioned at a predetermined
distance back from the weld tip (typically 1 to 3 inches depending on weldment type) to
maximize fume capture before the thermal plume causes it to escape, while simultaneously
far enough away to eliminate the possibility of sucking the shielding gas away from the weld
which could cause weld porosity and poor weld structural integrity. Air is captured at the
intake shroud at velocities typically between 2,500 ft/min and 6,800 ft/min.

[00022] The robotic welding unit 10 includes gas tubes 42 and 44 for the shield gas. In
the disclosed embodiment, the bracket 22 can include mating grooves to accept the gas tubes
42 and 44 within the bracket 22.

[00023] In use, the flexible hose 34 is attached to an air filter system 21. Air filter
systems are well known in the art. Robovent is the assignee of the present application and
engineers, manufactures, sells and installs air filter systems of the type used in the present
invention. In very general terms, the air filter system 21 has a blower that draws air through

the flexible hose 34 into the inlet to which the flexible hose 34 is attached. The air is drawn
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across filters that filter out particulates in the air and then returns to the air to the surrounding
environment.

[00024] The hose 34 is connected to the robotic welder 10 through the bracket 22 and
in particular to the fume extraction port 20. The air filter 21 draws air through the interior
space 30 and the intake shroud 40 connected to the collar 27. The intake shroud 40 is
positioned adjacent to the welding arc to suck in the resulting welding fumes created by the
welding operation. The shroud 40 is positioned so that it does not interfere with the welding
operation as shown in the figures.

[00025] The bracket 22 of the disclosed embodiment swivels on the torch 18. The
shaped packers 52 rotate on sleeve bearing 50. The shaped packers 52 provide correct
positioning of sleeve bearing 50 on the nozzle 18 and more specifically the weld gun neck 54.
The faces of packers 52 rotate on the sleeve bearing 50 to allow the bracket 22 to freely
swivel upon the neck 54. The mounting bracket 22 swivels in excess of 360° on the torch.
This ensures that the suction hose does not wrap around the robot arm.

[00026] The foregoing invention has been described in accordance with the relevant
legal standards, thus the description is exemplary rather than limiting in nature. Variations
and modifications to the disclosed embodiment may become apparent to those skilled in the
art and do come within the scope of the invention. Accordingly, the scope of legal protection

afforded this invention can only be determined by studying the following claims.
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We claim:

1. A fume extraction system for use on a gas shielded welding device having a
robot arm, said fume extraction system comprising;

an extraction hose mounting bracket, said extraction hose mounting bracket having an
internal flange adapted to mount about a welding torch, a collar spaced from said internal
flange defining an interior space, a fume extraction port in operative communication with
said interior space;

a bearing adapted to mount on said welding torch;

at least one packer mounted to said internal flange, said packer being adapted to rotate
upon said bearing;

an intake shroud having a proximal and distal end said proximal end is mounted to
said collar, said intake shroud is generally tubular and open at said distal end;

said fume extraction port, interior space and shroud creating an air-path through said
extraction hose mounting bracket;

whereby the fume extraction system is adapted to be connected to an air filter through
said extraction port, the air filter draws air along said air-path through said interior space and
said intake shroud without interfering with the gas shield welding operation, said mounting
bracket being adapted to swivel in excess of 360° on the torch to ensure that the extraction
hose does not wrap around the robot arm.

2. The fume extraction system of claim 1, wherein said mounting bracket has a
first half and a second half, said first and second halves are connected together to join said
internal flange about a welding torch.

3. The fume extraction system of claim 1, wherein said intake shroud is flexible.

4. The fume extraction system of claim 1, further including an extraction hose

coupled to said extraction port.
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5. The fume extraction system of claim 1, further including an air filter unit
connected to said extraction port.

6. The fume extraction system of claim 5, further including an extraction hose
interconnecting said air filter and said extraction port.

7. The fume extraction system of claim 1, wherein said extraction port is defined

by an external mounting nipple.

8. The fume extraction system of claim 3, wherein said shroud is made of
silicone.
9. A fume extraction system for use on a gas shielded welding device, said fume

extraction system comprising:

an extraction hose mounting bracket, said extraction hose mounting bracket having an
internal flange adapted to mount about a welding torch, a collar spaced from said internal
flange defining an interior space, a fume extraction port in operative communication with
said interior space;

a bearing adapted to mount on said welding torch;

at least one packer mounted to said internal flange, said packer being adapted to rotate
upon said bearing;

an intake shroud having a proximal and distal end said proximal end is mounted to
said collar, said intake shroud is generally tubular and open at said distal end;

said fume extraction port, interior space and shroud creating an air-path through said
extraction hose mounting bracket;

an air filter system connected to said fume extraction port for extracting fumes from a
welding operation;

whereby said air filter draws air along said air-path through said interior space and

said intake shroud without interfering with the gas shield welding operation, said mounting
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bracket being adapted to swivel in excess of 360° on the torch to ensure that the extraction
hose does not wrap around the torch.

10. The fume extraction system of claim 9, further including a second packer.

11. The fume extraction system of claim 9, wherein said mounting bracket has a
first half and a second half, said first and second halves are connected together to join said
internal flange about a welding torch.

12. The fume extraction system of claim 9, wherein said intake shroud is flexible.

13. The fume extraction system of claim 9, further including an extraction hose
coupled between said extraction port and said air filter.

14. The fume extraction system of claim 9, wherein said extraction port is defined
by an external mounting nipple.

15. A fume extraction system for use on a gas shielded welding device, said fume
extraction system comprising:

a gas shielded welding device having a gas shielded welding torch with a neck portion
ending in a welding tip;

an extraction hose mounting bracket, said extraction hose mounting bracket having an
internal flange adapted to mount about said neck portion of said welding torch, a collar
spaced from said internal flange defining an interior space, a fume extraction port in
operative communication with said interior space;

a bearing mounted on said welding torch;

at least one packer mounted to said internal flange, said packer being rotatable upon
said bearing;

an intake shroud having a proximal and distal end said proximal end is mounted to
said collar, said intake shroud is generally tubular and open at said distal end, said distal end

1s mounted adjacent said welding tip;
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said fume extraction port, interior space and shroud creating an air-path through said
extraction hose mounting bracket;

an air filter system connected to said fume extraction port for extracting fumes from a
welding operation;

whereby said air filter draws air along said air-path through said interior space and
said intake shroud, without interfering with the gas shield welding operation, said mounting
bracket being adapted to swivel in excess of 360° on said torch to ensure that said extraction
hose does not wrap around the torch.

16. The fume extraction system of claim 15, further including a second packer.

17. The fume extraction system of claim 15, wherein said mounting bracket has a
first half and a second half, said first and second halves are connected together to join said
internal flange about a welding torch.

18.  The fume extraction system of claim 15, wherein said intake shroud is
flexible.

19.  The fume extraction system of claim 15, further including an extraction hose
coupled between said extraction port and said air filter.

20. The fume extraction system of claim 15, wherein said extraction port is

defined by an external mounting nipple.

10
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