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Multi-station robotic welding assembly
Issue Number 1 6907318 Inventor - Michael L. Passmore(US), Douglas E. Smyth{US)
Issue Date : 2005-06-14 Patentee - Advanced Tubing Technology. Inc.(US)
Application Number : 10/339,081
Application Date : 2003-01-09
A multi-station robotic welding assembly includes a mounting platform. and a plurality of robets attached to the mounting platform and located in respective weld stations. Each of the robots includes an elongated movable arm and wrist. A welding torch is attached to each of
the robots, and is adapted for being manipulated by the movable arm and wrist. A rotatable fixture base is located on the mounting platform, and is adapted for supporting a plurality of fixtures. Each of the fixtures is adapted for helding and pesitiening a workpiece for
we...More
(] . . .
Robot simulator, robot system and simulation method
Publication Number : 20150236657 Inventor : Koichi Kuwahara(JP), Yoshifumi Onoyama(JP), Kenichi Yasuda(JP), Wataru Watanabe(JP)
Publication Date 1 2018-06-23 Patentee . Kabushiki Kaisha Yaskawa Denki(JP)
Application Number : 15/898,663
Application Date 0 2018-02-19
A robot simulator includes a storage device that stores moedel information related to the robot and an obstacle in the vicinity of the robot, and an acquisition device that obtains first input information defining a start position and an end position of operation of the robot. A
processing device generates a path for moving the distal end portion of the robot from the start position to the end position while avoiding collisions between the robot and the obsiacle based on the first input information and the model information. The processing
devi...More
=] . ’ . .
Calibration device and method for robot mechanism
Issue Number 1 7853359 Inventor : Kazuneri Ban(JP), Katsutoshi Takizawa(JP). Gang Shen({JP)
Issue Date 1 2010-12-14 Patentee : Fanuc Ltd{JP)
Application Number : 12/065,113
Application Date 1 2008-02-01
A calibration device and method for automatically determining the position and the orientation of a robot used for measurement. First, an initial position of a preliminary position is generated based on a designated basic position, and it is judged whether the initial position is
within an operation range of the robot. If the robot cannot reach the initial position, the preliminary position is adjusted close to the basic position. Otherwise, the preliminary position is evaluated by calculating an evaluation index of the preliminary position. W...More
= . . .
Intelligent user interface apparatus and control method for control of service robots
Issue Number : 8666545 Inventor - Jae Wook Jeon(KR), Tae Houn Song(KR), Soon Mook Jung(KR), Hyun UK Jung(KR), Myung Jin Kim(KR)
Issue Date 1 2014-03-04 Patentee  : Sungkyunkwan University Foundation For Corporate Collaboration(KR)
Application Number : 12/683,850 h
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Detailed Description

=[#1. A multi-station robotic welding assembly(10), comprising:
=[#*(a) a mounting platform(14);
=[£%(b) a plurality of robots(11.12)
<~aitached to said mounting platform{14)
<~and located in respective weld stations,
~reach of said robots(11,12) comprising
+ran elongated movable arm(31A,318) and wrist;
=[Fx(c) a welding torch(334.338)
<~attached to each of said robots(11,12)
<~and adapted for being manipulated by said movable arm(314,318) and wrist;
—[#%(d) a rotatable fixture base{1g)
<~located on said mounting platform( 14}
<~and adapted for supporting a plurality of fixtures(F1.F2.F3).
~reach of the fixtures(F1,F2.F3)
~adapted for holding and positioning a workpiece{\Ww1,W2,W3.W4)

~for welding in respective weld stations,

~rwherein said fixture base(13) comprises [E
a3 junction box(21) —
~containing an electrical D-ring connector] Null) [EJ
~adapted for enabling continuous 360 degree rotation of said fixture base(18); and EJ

=[£%(e) a base indexer(18)
~adapted for repeatedly rotating said fixture base(13)
~by a predetermined degree(Null),
~such that the fixtures(F1.F2,F3)
~are positioned within respective weld stations @
~for an index interval{Null)

21
~sufficient to complete welding of the workpieces{\w1, W2, W3.Ww4). [—J

USPTO:Issuei 19760106 ~ 20181113 / Publication:20010315 ~ 20181115
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DESCRIPTION OF THE PREFERRED EMBODIMENT AND BEST MODE =
Referring now specifically to the drawings, a mulli-station robotic welding assembly according o
the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates. headlight supports, arm rests, and other components commonly used in all-
terrain vehicles (ATVs) and golf carts. The assembly 10 includes first and second arc welding
robots 11 and 12 attached to a common mounting platform 14 and located in respective weld
stations 16 and 16. A rotatable fixture base 18 is mounted to the platform 14 between the robots
11, 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F” and “W" are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured directly to a
face plate 22A, 238, and 24A of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and helding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transpert and relocation of the assembly without substantial disassembly or breaking
down of parts.

Each of the robots 11 and 12 includes a movable arm 314, 31B and wrist 32A, 32B adapted for
carrying and manipulating a welding torch 334, 33B. The robots 11, 12 are preferably
manufactured by Fanuc Robotics of Rochester Hills, Mich., and sold under the trademark ARC
Mate 100iB Robot. Each robot 11, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 33A, 33B is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as
Model AC/QC 227 4' 0.035"

The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manufactured by Commercial Cam Co., Inc. (CAMCO) of Wheeling, Ill., and sold as Model #1305.
The indexer has a cam-driven index drive which provides repeated movement of the fixture base
18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the operator station
25. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
(camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the fellowers (and therefore, the output) to a rigid, stationary position
called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
velocity, the output stops and starts (dwells and indexes) in a repeating pattern.

The indexers 22, 23, and 24 mounted to the junction box 21 and carrying the fixtures are

preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO

and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between
eight different positions during welding in each of the welding stations 15 and 16. The fixture =

© copyright 2018 insearchip corp. all rights reserved
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* Our software Is unique In the world that saves customers’ time on reading
one U.S. patent from 2 hours to 10 minutes.

» Our ExXPER Tool (exclusive patent easy reading tool) brings accuracy,
convenience and benefits to patent attorneys, patent lawyers, patent
engineers, technical engineers, managers of company.
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Advantages 1or Customers

* For patent attorneys, patent lawyers, patent managers, patent engihee'rs' :
and related staff:

(1) Check prior art before application.

(2) Read citations rapidly and comprehend claims accurately with ease.

(3) Learn the writing of U.S. patent projects.

(4) Review your own patent accurately and find its deficiency quickly.

(5) Examine competitors’ patents much more properly and discover
flaws of their patents promptly.

(6) It’s much easier to read patents. The R&D engineers, managers of
companies, supervisors of companies (even a related financial
staff ) can comprehend patent claims easily.

Page 7
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Patent/Application No. Patent Title or Content

USA 15/011440 Patent Searching Method in Connection to Matching Degree
Japan 6198866 Patent Searching Method in Connection to Matching Degree
Taiwan 1522825 Patent Searching Method in Connection to Matching Degree
Taiwan 103134909 Method for Generating Patent Analysis Report

Japan 6417359 Patent Claims Disassembling and Analyzing Method
Taiwan 1537863 Patent Claims Disassembling and Analyzing Method
Taiwan 1550422 Claim Text Generalizing Method
Taiwan 1622008 Method for Analyzing Patent Trend
Taiwan 1573030 Method for Analyzing Patent Technical Side
Taiwan 1584217 A Verification method of Patent Searching Analysis Result
Taiwan 105140048 Method and Device for Automatic Computer Translation of Patent Claims
Taiwan 106122185 Device for Automatic Computer Translation of Patent Claims
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One page view all, OPVA:
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All Drawings(1/8) Select Any Element Number: [« P
—[&1. A multi-station robotic welding assembly(10), comprising: = DESCRIPTION OF THE PREFERRED EMBODIMENT AND BEST MODE =

Referring now specifically to the drawings, a multi-station robotic welding assembly according to
the present invention is illustrated in FIGS. 1-3. and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other components commenly used in all-
terrain vehicles (ATVs) and golf carts. The assembly 10 includes first and second arc welding
robots 11 and 12 attached to a common mounting platform 14 and located in respective weld
stations 16 and 16. A rotatable fixture base 18 is mounted to the platform 14 between the robots
11, 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures "F~ and “W" are
: = ~ B illustrated in FIGS. 4-3, discussed below. Each fixture is custom designed and secured direcily to a

554‘?/\4 4 [ 4 2] i face plate 224, 238, and 24A of the indexer 22, 23, and 24 using a series of bolts and locating

i N - dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of parts.

=—[#4(a) a mounting platform{14);
—[='*(b) a plurality of robots{11,12)
<~attached to said mounting platform{44})
=~and located in respective weld stations,
~~each of said robots(11,12) comprising
#an elongated movable arm({31A.31B) and wnst;
=[#'4(c) a welding torch(334,.338)
=<~attached to each of said robots(11.12)
=<~and adapted for being manipulated by said movable arm(314,318) and wrist;
—[2'*(d) a rotatable fixture base(4s)

<~located on said mounting platform{14)

=<~and adapted for supporting a plurality of fixtures(F1.F2.F23). Each of the robots 11 and 12 includes a movable arm 314, 31B and wrist 32A, 32B adapted for

carrying and manipulating a welding torch 33A. 33B. The robots 11, 12 are preferably

D S TR o R Fig.1 manufactured by Fanuc Robetics of Rochester Hills, Mich., and sold under the trademark ARC
—adapted for holding and positioning a workpiece(Ww1, W2, W3,W4) Mate 100iB Robot. Each robot 11, 12 has a six-axis modular construction, and is electric servo
e TR (D e s ST, eoeooe drivel.'l fur. precision high-speed welding and cutting. The welding Iorch.saA, 336 is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as
~*ywherein said fixture base(13) comprises |12| ‘second arc welding robots|. |rcbot|. |we|d robot|. | arc welding rob015| *  Model AC/QC 22° 4' 0 035"
“a junction box(21}) |;| ‘ = = | | = | | = = ‘ The rotatable fixture base 18 includes a three-position, DC driven, retary cam indexer, such as that
~containing an electrical D-ring connector{ Null) — commeon mounting platform. | platformy. | mounting platform manufactured by Commercial Cam Co.. Inc. (CAMCO) of Wheeling, lll., and sold as Model #1305.
Jo— - - - - The indexer has a cam-driven index drive which provides repeated movement of the fixture base
~adaptied for enabling continuous 350 degree rotation of said fixture base(1s). and |15| ‘respectwe weld stations | |W‘3|d stations)|, ‘welding stations| |TESDEC“VE station|, 18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
—(Z4(e) a base indexer(18) o ‘.weld stalion‘, |ﬁr5l weld stalion‘ and attached workpieces between each of the two weld stations 15, 16 and the operator station
25. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
~adapted for repeatedly rotaling said fixture base(1s) 1 r r r = (camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
- |1B| ‘respectwe weld 5(at|ons| |weld 5tat\0n5|. ‘weldlng slal|0n5| |respecllve slat\0n|. N
~by a predetermined degree(Null). — follower wheel are guided through a path dictated by the shape of the cam. During part of the input
‘WEHG stalion‘, |SEEOI'|G weld Slatlﬂnl rotation, the cam confines the followers (and therefore, the output) to a rigid, stationary position
~such that the fixtures(F1.F2. F3) — called "dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
—are positioned within respective weld stations | 13| ‘ rotatable fixture ba5e|_ |ﬁx1ure base‘, | base indexer followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
~for an index Interval{Mull) : velocity, the output stops and starts (dwells and indexes) in a repeating patterm._
—sufficient to complete welding of the workpieces(Ww1, W2 W3, W ). |2| ‘wl The indexers 22, 23, and 24 mounted to thejunv%tion box 21 and carrying the fixtures are
— preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO
- |22| ‘|nqexer5|, ||nc|exer|. |respective indexers and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between
— ~ eight different positions during welding in each of the welding stations 16 and 16. The fixture -
USPTO:Issue: 19760106 ~ 20181113 / Publication:20010315 ~ 20181115 @ copyright 2015 insearchip corp. all rights reserved
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—C1. A mulii-statio elding assembly(10), comprising:
—F A (a) @ Mounting 14

—C A (b) a plurality d 1,12)

=—attached to said mounting platform(14)

<—and loc spective weld stations,

~~each of sal 11,12) comprising

“ran elongated movable arm{31.4,3168) and wrist;

—C&a(c) a welding torch(a

=-—attached to each of sal 1.12)

<—and adapted Tor being manipulated by said Movable arm(31A, 318 and wrist;
—L# a(d) a rotatable fixture base(18)

=~located on said mounting platform( 14 )

=~and adapted for supporting a plurality of fixtures{ =1, F2, F3).
~reach of the NXtures(F1,F2,F3)

—adapied for holding and positioning a workplece(vw1 . W, W3, wa)

~Tor welding In respective weld stations,

~~wherein said fixture base(18) comprises

[10]
ca junction box(z1)

—containing an electrical D-ring connector] MNull) [““J
abling continuous 350 degree rotation of said fixture base(1s ) and [42]

18)
~adapted for repeatedly rotating said fixture base(18) [1a]
—~by a predetermined degree(™Muil), [25]

—such that the fixtures(F1,F2,F3)
—are n weld stations
~for af Index fhterval(runy [18]
~sufficient Lo complete welding of the workpieces(Vwv1 , W2, VW3, W4 ).

= [

USPTO Issue: 19760106 — 20181113 / Publicalion: 20010315 — 20181115

=g All Drawings(1/83
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ding a

mbly|. [present a: nbly eference numeral

woh rosot| fare weiain
weik romot| ] arc weiain

[cemmon meounting platrorm . | platform|. | mounting platrerm |

[assembliy| I

[second arc weldind robots

| robot| robotsll [rirst weld station|

robots robots

|second arc weidn | robot|

[respective wela stations|, [ weld stations|, [welding stations|, [respective statian|,

[wela station]. [nrst weid station)

[respective wela stations |, [ weld stations|, [welding stations|, [respective station|,

[weta station|. [secona welda station |

|rotatabie nxture pase|. [nxture base|. [ba:

Select Any Element Number: [ -

DESCRIPTION OF THE PREFERRED EMBODIMENT MT MODE -
Referring now ifically to the drawings, a mult ing assembly according to

the present invention is illustrated in FIGS. 1-3, and shamlly at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as

bumpers, foot plates, headlight supports, arm rests, and other components commonly used in all-

h fixture is custom deslgned and secured directly to a
Tace plate 22A, 230, and 245 O 1h 22, 23, and 24 using a series of bolts and locating
dowels. Individual compenents of U cce are loaded into the Mixiure at an operator's station
28 prior 1o welding. and are held In place by releasable clamps and holding devices. The mounting
platform 14 provides a single commeon base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly withoul substantial disassembly or breaking
down of

MNustrated in FIGS. 4-8, discussed o

1 anda 12 Includes a movable arm 3 na wrist 324, 3268 adapted Tor
lat torch 334, 336, Th 1. 12 are preferably

nu Rochester Hills, i old under the trademark ARG
ac . 12 has a six-axis modular construction, and is electric serve
igh Speet welding and cutting. The welding torch 334, 338 is preferably a

. such as that
. Inc. (CAMCO) of Wheeling, 1. and odel #1305,
rive which provides repeated movement of the fixiure base
Yicated by arrow 36 in FIG. 3. thereby rotating the fixiures
N each of the bwo weld stations 18, 18 and the operator station

5. Typical cam-drive ives have two basic elements: a cam altached to the input sharft
(camshaf) and a 1o altached 1o the oulpul Shafl. As the cam rolates, Tollowers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the followers (and therefore, the output) 1o a rgid. stationary position
called “dwell.” During the remainder of the ¢
followers to move and the output to rotate, o

vel tput stops and starts (dwells a) in a repeating pattern
Th 2. 23, and 24 o the ju on box21 and carrying the fixtures are
prefe t-position, DC d ry cal such as that manufactured by CAMCO

ixiure and attached workpiece between

= o e
and sold as Model #601 = =
each of the welding stations 18 and 16. The fixture =

T eight different positions during

copyright 2018 insearchip corp. all rights reserved
e e e T
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DESCRIPTION OF THE PREFERRED EMBODIMENT AND BEST MODE =
Referring now specifically to the drawings, a multi-station robotic welding assembly according to
the present invention is illustrated in H{GS. 1-3. and shown generally at reference numeral 10. The
assembly 10 is especially applicable’ th a production environfent for welding items such as
bumpers, foot plates, headlight ™ rests, and other components commenly used in all-
terrain vehicles (ATVs) and golf cart ssembly 10 includes first and second arc welding
robots 11 and 12 attached to a com unting platform 14 and located in respective weld
stations 15 and 16. A rotatable fixture 18 is mounted to the platform 14 between the robots
11, 12, and includes a junction box 21 afd three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F~ and “W" are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured directly to a
face plate 224, 238, and 24A of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of parts.

—{#*(b) a plurg

=~attached t

<~and locate]
~reach of said rg
“ran elongatg
—&F#x(c) a weldll
<~attached

<~and adapt

—[#F(d) a rotatll
~located on 4
~r~yherein said iff

a junction H
Each of the robots 11 and 12 includes a movable arm 31A, 31B and wrist 324, 32B adapted for
carying and manipulating a welding torch 384, 33B. The robots 11, 12 are preferably
manufactured by Fanuc Robotics of Rochester Hills, Mich., and sold under the trademark ARC
Mate 100iB Robot. Each robot 11, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 334, 338 is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as
Model AC/QC 22° 4' 0.035"

~containir

~adapf

=[#x(e) a plurg

000060

|. | robotic welding assembly|. |.present assembly| |.reference numera\|

~supported o

Aneach of said ﬂI

~adapted for The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that

) [11]  |second arc welding rob0t5|. | rob01|‘ |we|d rob0t|. |arc welding robot5|, first weld 5taﬁon| manufactured by Commercial Cam Co., Inc. (CAMCO) of Wheeling, lll., and sold as Model #1305.
~for welding in respective weld stations; and — — The indexer has a cam-driven index drive which provides repeated movement of the fixture base
=[#*(f} a base indexer(13) |12| |5er.0nd arc welding robots|, | rob01|‘ |we|d robut|, |am welding r00015| 18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures

and attached workpieces between each of the two weld stations 15, 16 and the operator station

~EEEIPIEE (0 DEpEElREly TSIy SEE Tl PEERiL) 26. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft

~by a predetermined degree(Null), |ﬁ| |common mounting platform). | piatform|. | mounting platform] (camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
T (T ) T ; — follower wheel are guided through a path dictated by the shape of the cam. During part of the input
F1.F2.F3 |E| |respective weld 5tations|. |weld 5tation5|. |weld\ng 5tati0ns|. |respective 5tation|. rotation, the cam confines the followers (and therefore, the output) to a rigid, stationary position
~are positioned within respective weld stations |.weld station). [first weld station| called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
~Ta T e ) followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
— - - - - - - velocity, the output stops and starts (dwells and indexes) in a repeating pattern.
~sufficient to complete welding of the WOrkpIECES(W1 W2, W3, Wd ) |E| |respective weld stations .| weld stations|, | welding stations|. | respective station|,
= ( - The indexers 22, 23 and 24 mounied to the junction box 21 and carrying the fixtures are
|weid station|. |secona wela station| - - -
preferablv eiaht-position. DC driven. rotarv cam indexers. such as that manufactured bv CAMCO
JSPTCOIssue 19760106 ~ 20181113 / Publication:20010315 ~ 20181115 @ copyright 2018 insearchip corp. all rights reserved
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Detailed Description
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DESCRIPTION OF THE PREFERRED EMBODIMENT AND BEST MODE
Referring now specifically to the drawings, a multi-station robotic welding assembly according to
the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other components commonly used in all-
terrain vehicles (ATVs) and goif carts. The assembly| 5.
robots 11 and 12 attached to a common mounting pli

Alt+Left A

stations 16 and 16. A rotatable fixture base 181s mof A °
11, 12, and Includes a Junction box 21 and three inde. =029 CurleR
respective fixtures used for holding workpieces to bef Save as. Ctrl+S
illustrated in FIGS. 4-8, discussed below. Each fixtur .

face plate 22A, 238, and 24A of the Indexer 22, 23,4 7% o Curl+P
dowels. Individual components of the ar Sast

25 prior to welding, and are held in place by releasq Translate to 32 ( 58 )

platform 14 provides a single common base for all ¢ %

convenient transport and relocation of the assembly | ¥1ew page source Crrl+u
down of parts. Inspect Ctrl+Shife+1

Each of the robots 11 and 12 includes a movable arm 314, 318 and wrist 324, 32B adapted for
carrying and manipulating a welding torch 33A, 33B. The rebots 11, 12 are preferably
manufactured by Fanuc Robetics of Rochester Hills. Mich., and sold under the trademark ARC
Mate 100iB Robot. Each robot 11, 12 has a six-axis medular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 33A, 33B is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as
Model AC/QC 227 4' 0.035"

The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manuractured by Commercial Gam Co., Inc. (CAMCO) of Wheeling, lll., and sold as Model #1305
The indexer has a cam-driven index drive which provides repeated movement of the fixture base
18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the cperator station
25. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
(camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the followers (and therefore, the output) o a rigid, stationary position
called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
followers to move and the output to rotate, or “index”. As the camshatt is rotated at a constant
velocity, the output stops and starts (dwells and indexes) in a repeating pattem.

The indexers 22, 23, and 24 mounted to the junction box 21 and carrying the fixtures are
preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO
and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between
eight different positions during welding in each of the welding stations 15 and 16. The fixture

T
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Translation language:

French -
DESCRIPTION DU MODE DE REA]

En se référant maintenant spécifiqu [0 Always translate
multipostes selon la présente invent
par le numéro de référence 10 . L'el 9 Translate Cance
environnement de production pour g le
des supports de phare, des accoudc
véhicules tout-terrain (VTT) et les voiturettes de golf. L'ensemble 10 comprend des premier et
second robots de soudage a l'arc s 11 et 12 fixés A une plate-forme de montage commune 14 et
situés dans les postes de soudage respectifs 15 et 16 . Une embase de Tixation rotatif 18 est
monté sur la plate - forme 14 entre le robot de s 11, 12, et comprend une bote de jonction 21 et
trois index teurs 22 , 23 et 24 adaptés pour le transport des appareils respectifs utilisés pour
maintenir les piéces a souder. Les appareils "F" et "W" sont illustrés dansFIGUES. 4-8, discuté ci-
dessous. Chaque appareil est congu sur mesure et fixé directement a une plaque frontale 22 A, 2
B et 24 Ade I'indice er 22 , 23 | et 24 en utilisant une série de boulons et des goujons de

ent. Les composants Vi de la piéce sont chargés dans I'appareil & un poste d
travail 25 avant le soudage et sont maintenus en place par des pinces et des dispositits de
maintien amovibles. La plate-forme de montage 14 fournit une base commune unique pour tous
les composants de l'assemblage 10 , permettant ainsi un transport et une relocalisation commode
de l'assemblage sans un blage ou une déc des pieces.

Chacun des robots s 11 €t 12 comprend un bras mobile 31 A, 31 B et le poignet 32 A, 32 B adapt
pour le transport et la manipulation d' une torche de soudage 33 A, 33 B. Le robotde s 11, 12 501
de préférence fabrigués par Fanuc Robot ics de Rochester Hills, Michigan, et vendu sous la
marque ARC Mate 100iB Robot . Chaque robot 11 . 12 a une construction modulaire a six axes el
est a commande électrique pour le soudage et le coupage de précision & grande vitesse. La torch
de soudage 33 A, 33 B est de préférence un robot de ic, pistolet MIG refroidi & I' air , fabriqué par
Tregaskiss, Ltd Ontario, Canada, et vendu comme modéle AC / QC 22 * 4 '0,035 "

La base de fixation rotative 18 comprend un index a cames rotatif & trois positions, commandé pa
CC , tel que celui fabriqué par Commercial Cam Co., Inc. (CAMCO) de Wheeling, Ill, Et vendu
sous le modéle n © 1305. L' indice er a une came entrainée- index entrainement qui permet un
mouvement répété de I'embase de fixation 18 d'une position & une autre, comme indiqué par la
fléche 36 dansFIGUE. 3, faisant ainsi toumner les fixations et les piéces attachées entre chacun
des deux postes de soudage 15, 16 et le poste opérateur 25 . Entrainée par came typiques inde>
disques ont deux éléments de base: une came fixée a l'arbre d'entrée (arbre a cames) et une rous
suiveuse fixé a 'arbre de sortie. Lorsque la came tourne, les suiveurs de la roue suiveuse suivent
un chemin dicté par la forme de la came. Pendant une partie de la rotation d'entrée, 1a came limite
les suiveurs (et donc Ia sortie) & une position fixe et fixe appelée «pauses. Pendant le reste de la
rotation de I'arbre & cames, la géométrie de la came entraine le déplacement des suiveurs et la
sortie faire pivoter ou « indexer”. LOTSque I'arbre & cames toume & une vitesse constante, a sortie
s'aréte et commence (reste et indexe ) selon un metif répétitif.

Les indices teurs 22, 23 et 24 montés sur la boite de jonction 21 et portant les appareils sont de

© copyright 2018 insearchip corp. tous les droits sont réss
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Drawing-visual v

Detailed Description

Qlm| m |~

=[#1. A multi-station robotic welding assembly(10), comprising:
=[#3(a) a mounting platform{-14);
—[&(b) a plurality of robots(11,12)
=~attached to said mounting platform{14)
=~and located in respective weld stations,
~~each of said robots(11.12) comprising
“an elongated movable arm(314,31B) and wrist;
—[£3(c) a welding torch(334,.338)
<~attached to each of said robots(11,12)
<~and adapted for being manipulated by said movable arm(31A.318) and wrist;
—[(£'(d) a rotatable fixture base(13)
<~located on said mounting platform{14)
<~and adapted for supporting a plurality of fixtures(F1.F2.F3).
~reach of the fixtures(F1,F2.F3)
~adapted for holding and positioning a workpiece(WW1,W2,W3,W4)
~for welding in respective weld stations,
~swherein said fixture base(18) comprises
“a junction box(21)
~containing an electrical D-ring connector{MNull)
~adapted for enabling continuous 360 degree rotation of said fixture base(1g); and
=[&(e) a base indexer(18)
~adapted for repeatedly rotating said fixture base(15)
~by a predetermined degree(Null).
~such that the fixtures(F1,F2,F3)
~are positioned within respective weld stations
~for an index interval{Null}

~sufficient to complete welding of the workpieces(\Ww1, W2 W3, W4 ).

USPTOISsue: 19760106 ~ 20181113 / Publication:20010315 ~ 20181115

Select Any Element Number: [ g

Fig.1

000060

|. second arc welding robclsl, | rcbotl‘ |‘we|d robot‘, | arc welding robolsl

|common mounting platform| |platrom1|, | mounting platform|

|. respective weld Slatlons| | weld statlons.‘. |‘weld|ng slatlons‘, | respective slatlon‘.

| weia station|. | first weia station|

|. respective weld stations | | weld stations . |.weld|ng stations| | respective station|,

|‘we|d stationl, |second weld slatlonl

| rotatabie fixture base|. |fixture base|. |base indexer|

|Juncti0n box‘

|indexers|. indexer|. | respective indexers

BE o
DESCRIPTION OF THE PREFERRED EMBODIMENT AND BEST MODE =
Referring now specifically to the drawings, a multi-station robotic welding assembly according to
the present invention is illustrated in FIGS. 1-3. and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other components commonly used in all-
terrain vehicles (ATVs) and golf cartis. The assembly 10 includes first and second arc welding
robots 11 and 12 attached to a common mounting platform 14 and located In respective weld
stations 15 and 16. A rotatable fixture base 18 is mounted to the platform 14 between ihe robots
11, 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F” and “W" are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured directly to a
face plate 224, 23B, and 24A of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of paris.

Each of the robots 11 and 12 includes a movable arm 31A, 318 and wrist 324, 32B adapted for
carrying and manipulating a welding torch 334, 33B. The robots 11, 12 are preferably
manufactured by Fanuc Robotics of Rochester Hills, Mich_, and sold under the trademark ARC
Mate 100iB Robot. Each robot 11, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutling. The welding torch 33A, 33B is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Lid. of Ontario, Canada, and sold as
Model AC/QC 22° 4' 0.035"

The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manufactured by Commercial Cam Co.. Inc. (CAMCO) of Wheeling, IIl., and sold as Model #1305.
The indexer has a cam-driven index drive which provides repeated movement of the fixture base
18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the operator station
25. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
(camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the followers (and therefore, the output) to a rigid, stationary position
called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
wvelocity, the output stops and starts (dwells and indexes) in a repeating patiern.

The indexers 22, 23. and 24 mounted to the junction box 21 and carrying the fixtures are

preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO

and sold as Model #6501. Each indexer 22-24 moves the fixture and atiached workpiece between
eight different positions during welding in each of the welding stations 15 and 16. The fixture e

© copyright 2018 insearchip corp. all rights reserved
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Claim-Visual:

(1) Hierarchization: all definitions are displayed hierarchically.

Claim-Visual b
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Detailed Description

=—(#(b) a plurality of robots([41].12) -
<~attached to said mounting platform(14)
=~and located in respective weld stations,
**each of said robots([41 ,12) comprising
+ran elongated movable arm(31A,31B) and wrist;
=(#+(c) a welding torch(33A,338)
<~attached to each of said robots(11 .12)
<~and adapted for being manipulated by said movable arm(314,318) and wrist;

=[#'4(d) a rotatable fixture base(13)
<~located on said mounting platform{14)

<~and adapted for supporting a plurality of fixtures(F1.F2.F3).

~*each of the fixtures(F1,F2.F3)
~adapted for holding and positioning a workpiece({W1, W2, W3,wW4)
~for welding in respective weld stations,
~Mwherein said fixture base(1g) comprises
+a junction box(21)
~containing an electrical D-ring connector( Mull)

~adapted for enabling continuous 360 degree rotation of said fixture base(1s); an

=[#+(e) a base indexer(18)

~adapied for repeatedly rotating said fixiure base(18)
~by a predetermined degree{Null).

~such that the fixtures(F1,F2 F3)

~are positioned within respective weld stations
~for an index interval{null}

~sufficient to complete welding of the workpieces{Ww1,W2,W3.W4)

=[#2_A multi-station robotic welding assembly(10)

~according to claim 1,

USPTO:Issue: 19760106 ~ 20181113 / Publication:20010315 ~ 20181115
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Fig.1

000060

|. assembly |, | robotic welding assembly|. |.present assembly| |.reference numerai|

|5econd arc welding robuts|, |r0b01|‘ |weld robot|= | arc welding r0b015|, |ﬂrst weld stationl

[second arc welding robots|. [robot|, [weld robet . | arc welding robots|

|common mounting platforml, | platforml, | mounting platforml

[respective weld stations . | weid stations . | welding stations . | respective station].

|weid station|. |first weld station|

[respective weld stations . | weld stations . | welding stations . | respective station].

|weid station|. | secona weid station|

[rotatable fixture base|. [fixture base|. [base incexer| >

BE so
Referring now specifically to the drawings, a mulii-station robotic welding assembly according to =
the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other components commonly used in all-
terrain vehicles (ATVs) and golf carts. The assembly 10 includes first and second arc welding
robots 41 and 12 attached to a common mounting platform 14 and located in respective weld
stations 15 and 16. A rotatable fixture base 18 is mounied to the platform 14 between the robots
11. 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F" and “W" are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured directly to a
face plate 224, 238, and 24A of the indexer 22, 23, and 24 using a series of bolis and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relecation of the assembly without substantial disassembly or breaking
down of parts.

Each of the robots [11 and 12 includes a movable arm 31A, 318 and wrist 32A, 32B adapted for
carrying and manipulating a welding torch 334, 33B. The robots (11, 12 are preferably
manufactured by Fanuc Robotics of Rochester Hills, Mich., and sold under the trademark ARC
IMate 100iB Robot. Each robot (11, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 33A, 33B is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as
Model AC/QC 22° 4' 0.035"

The rotatable fixiure base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manufactured by Commercial Cam Co.. Inc. (CAMCO) of Wheeling, I, and sold as Model #1305
The indexer has a cam-driven index drive which provides repeated movement of the fixture base
18 from one position to another, as indicated by arrow 36 in FIG. 3. thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the operator station

25. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
(camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the followers (and therefore, the output) to a rigid. stationary position
called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
velocity, the output stops and starts (dwells and indexes) in a repeating pattern.

The indexers 22, 23, and 24 mounted to the junction box 21 and carrying the fixtures are

preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO

and sold as Model #501. Each indexer 22-24 moves the fixture and attached workpiece between
eight different positions during welding in each of the welding stations 15 and 16. The fixture
indexers 22-24 are spaced 120 degrees apart, such that each indexer locates a fixture and =
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Claim-Visual:

(2) Complement symbol (~)

Drawing-Visual
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INSEARCHIP

Detailed Description

o o

=[£3(b) a plurality of robots{41.12)
<~attached to said mounting platform(14)
<~and located in respective weld stations,
~*each of said robots(|91 .12 ) comprising
+ran elongated movable arm(31A.31B) and wrist;
=[#'+(c) a welding torch(334,338)
<~attached to each of said robots([11 .12)
<~and adapted for being manipulated by said movable arm(314,318) and wrist;
=[#'*(d) a rotatable fixture base(13)
<~located on said mounting platform(14)
=~and adapted for supporting a plurality of fixtures(F1.F2,F3).
~reach of the fixtures(F1,F2.F3)
g ~adapted for holding and positioning a workpiece(W1,W2,W3,W4)
g ~for welding in respective weld siations,
~vwherein said fixture base(1s) comprises
“a junction box{21})
g ~containing an electrical D-ring connector(MNull)
~adapted for enabling continuous 360 degree rotation of said fixture base(1s); and
=(#'(e) a base indexer(158)
g ~adapted for repeatedly rotating said fixture base(1s)
g ~by a predetermined degree{MNull),
é ~such that the fixtures{F1,F2,F3)
g ~are positioned within respective weld stations
~for an index interval{Null}

g ~sufficient to complete welding of the workpieces(W1, W2, W3,W4).

=(#2. A multi-station robotic welding assembly(10)

gwaccording to claim 1

USPTO:Issue: 19760106 ~ 20181113 / Publication:20010315 ~ 20181115
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Fig.1

000060

|. assembly|, | robotic welding assembly|. |.present assembly . |.reference numeral|

first weld Staﬁonl

|5ec.0nd arc welding robots|, | roboil. |weld robut|, ‘arc welding robots

|. second arc welding robots|. | robot|, |.we|d robot|. ‘.arc welding robots|

|.comm0n mounting platform . ‘.platform|, | mounting platform|

|resp:-}{:tive weld slationsl, |weld stationsl. |welding stalions|, |respective Slation‘.

|weld station|, first weld station|

|respect|ve weld stations|. |weld stations|. |weld|ng stations . |respeclive station|,

|weld station|. [second weld station|

[rotatable ixture base|. [fixture base). |base indexer|

Select Any Element Number: [ L

BE so
Referring now specifically to the drawings, a multi-station robotic welding assembly according to =
the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other compenents commonly used in all-
terrain vehicles (ATVs) and golf carts. The assembly 10 includes first and second arc welding
robots 11 and 12 attached to a common mounting platform 14 and located in respective weld
stations 15 and 16. A rotatable fixture base 18 is mounted to the platform 14 between the robots
11, 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F” and “W" are
illustrated in FIGS. 4-8, discussed below. Each fixture is cusiom designed and secured directly to a
face plate 224, 23B, and 24A of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of parts.

Each of the robots 11 and 12 includes a movable arm 31A, 318 and wrist 32A, 32B adapted for
carrying and manipulating a welding torch 33A, 33B. The robots 11, 12 are preferably
manufactured by Fanuc Robotics of Rochester Hills, Mich., and sold under the trademark ARC
IMate 100iB Robot. Each robot 11, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 33A, 33B is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Lid. of Ontario, Canada. and sold as
Model AC/QC 22° 4' 0.035".

The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manufactured by Commercial Cam Co., Inc. {CAMCO) of Wheeling, I, and sold as Model #1305
The indexer has a cam-driven index drive which provides repeated movement of the fixture base
18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the operator station
25. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
(camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the followers (and therefore, the output) to a rigid. stationary position
called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
velocity, the output stops and starts (dwells and indexes) in a repeating pattern.

The indexers 22, 23, and 24 mounted te the junction box 21 and carrying the fixtures are

preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO

and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between
eight different positions during welding in each of the welding stations 15 and 16. The fixture
indexers 22-24 are spaced 120 degrees apart, such that each indexer locates a fixture and =
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Claim-Visual:
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and secondary elements, etc. (eg. %, v, O, @)

Claim-Visual

Drawing-visual v

Detailed Description

—@D) a plurality of robots([41].12)
=~attached to said mounting platform{14)
<~and located in respective weld stations,

~~each of said robots([41|,12) comprising

n elongated movable arm(31A,318) and wrist;

— c) a welding torch(33A,,33B)
<~attached to each of said robots( 11 ,12)
<~and adapted for being manipulated by said movable arm(314,318) and wrist;

—Eed) a rotatable fixture base(13)
=~located on said mounting platform(14)
<~and adapted for supporting a plurality of fixtures{F1.F2.F3).

~neach of the fixtures(F1.F2.F3)
~adapted for holding and positioning a workpiece(w1,W2,W3,W4)

~for welding in respective weld stations,
~~wherein said fixtiure base(13) comprises
junction box{21)
~containing an electrical D-ring connector(Null)
~adapted for enabling continuous 360 degree rotation of said fixture base(1g); and

—E@e) a base indexer(18)

~adapted for repeatedly rotating said fixture base(1s)
~by a predetermined degree(MNull).
~such that the fixtures(F1,F2.F3)
~are positioned within respective weld stations
~for an index interval{ Null)

~sufficient to complete welding of the workpieces(W1,W2,W3,W4)

=(#2. A multi-station robotic welding assembly(10)

~according to claim 1
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|a55emb\y|. |robotiv: welding assembly |, |present assembly | |referen|:e numeral

|second arc welding robots|. | robot]. | weld robot .| arc welding robets|. |first weld station

|second arc welding robots|, | robot|, |weld robot|. |arc welding robots|

|commcn mounting platform| |platform|, |mountlng platform |

|respective weld stations . | weld stations|. | welding stations|. | respective station|,

| weid station|. | first weld station|

|respective weld stations|, | weld stations|, |welding stations|. | respective station|,

| weid station|. | secona weld station|

|rotatable fixture base|, fixture base|. | base indexer]| <

Referring now specifically to the drawings, a multi-station robotic welding assembly according to =
the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supporis, arm rests, and other components commonly used in all-
terrain vehicles (ATVs) and golf carts. The assembly 10 includes first and second arc welding
robots |11 and 12 attached to a common mounting platform 14 and located in respective weld
stations 15 and 16 A rotatable fixture base 18 is mounted to the platform 14 between the robots
11, 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F~ and "W~ are
illustrated in FIGS. 4-3, discussed below. Each fixture is custom designed and secured directly to a
face plate 22A, 238, and 24A of the indexer 22, 23, and 24 using a series of bolis and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of parts.

Each of the robots [11] and 12 includes a movable arm 31A, 318 and wrist 32A, 32B adapted for
carrying and manipulating a welding torch 33A, 33B. The robots 11, 12 are preferably
manufactured by Fanuc Robetics of Rochester Hills, Mich., and sold under the trademark ARC
Mate 100iB Robot. Each robot (41, 12 has a six-axis modular construction. and is electric servo
driven for precision high-speed welding and cutting. The welding torch 33A, 33B is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as
Model AC/QC 227 4' 0.035"

The rotatable fixiure base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manufactured by Commercial Cam Co_, Inc. (CAMCO) of Wheeling, IIL, and sold as Model #1305
The indexer has a cam-driven index drive which provides repeated movement of the fixiure base
18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the operator station

25 Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
(camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the fellowers (and therefore, the output) o a rigid, stationary position
called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
velocity, the oulput stops and starts (dwells and indexes) in a repeating pattermn.

The indexers 22, 23, and 24 mounted to the junction box 21 and carrying the fixtures are

preferably eighi-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO

and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between
eight different positions during welding in each of the welding stations 15 and 16. The fixture
indexers 22-24 are spaced 120 degrees apart, such that each indexer locates a fixture and b
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Claim-Visual:

(4)We derive all reference numerals from the specification and displa
the reference numerals behind the element nouns In the formatted claim.
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Claim-Visual - Drawing-Visual - Detailed Description - q | m m
-~
ALl Drawings(1/8) Select Any Element Number: [+ .
—[*(b) a plurality of robots - Referring now specifically to the drawings, a multi-station robotic welding assembly according to -

the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other components commonly used in all-
terrain vehicles (ATVs) and golf carts. The assembly 10 includes first and second arc welding
robots 11 and 12 attached to a common mounting platform 14 and located in respective weld
stations 15 and 16. A rotatable fixture base 18 is mounted to the platform 14 between the robots
11, 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F~ and "W~ are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured direcily to a
face plate 224, 238, and 244 of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual compeonents of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of parts.

<~attached to said mounting platfon

<~and located in respective weld stations,

~reach of said robot comprising

“ran elongated movable arnf(31A.318
(33A.33B))

<~attached to each of said robot§( 11 ,12)

<~and adapted for being manipulated by said movable arfn(314,318) fand wrist;

=(#(d) a rotatable fixture bas{
<~located on said mounting p\atfon{(m)l

<~and adapted for supporting a plurality ofﬂxturet( F1.F2. FB)I

an
SEEATSIENG {[FF217) Each of the robots (11 and 12 includes a movable arm 31A, 31B and wrist 32A, 32B adapted for
~adapted for holding and positioning a workp\ev: carrying and manipulating a welding torch 334, 33B. The robots 11, 12 are preferably
~for welding in respective weld stations, manufactured by Fanuc Robotics of Rochester Hills, Mich., and sold under the trademark ARC
Fig.1 IMate 100iB Robot. Each robot [, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 334, 338 is preferably a

ooeoo@ robotic, air-cooled MIG gun manufactured by Tregaskiss, Lid. of Ontario, Canada, and sold as

Model AC/QC 22 4' 0.035".

and wrist;

=[##{c) a welding torc

~*wherein said fixture base(15) comprises

“a junction bo

~containing an electrical D-ring connectof( Null)

. . . | 1E'l |assembly|. |robot|c welding assembw\. | present assemmy\ |reference numeral The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer. such as that
~adapled for enabling continuous 360 degree rotation of said fixture base(1a). and — A
manufactured by Commercial Cam Co., Inc. (CAMCO) of Wheeling, 1Il, and sold as Model #1305
—[#*(e) a base indexsg | 1| | second arc welding robots| | robot|, | weld robot|, | arc welding robots|. | first weld station The indexer has a cam-driven index drive which provides repeated movement of the fixture base

18 from one position to ancther, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures

~adapied for repeatedly rotating said fixiure ba : )
and atiached workpieces between each of the two weld stations 15, 16 and the operator station

i [12|  |second arc welding robots|. | robot|, |weld robot|. | arc welding robots|

~by a predetermined degreg — — 25 Typical cam-driven index drives have two basic elements: a cam attached to the input shaft

— haft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
~such that the fixture§(F1,F2, F3) i (cams
[14]  |common mounting piatrorm|. | piatfarm|. |mounting piatrorm| follower wheel are guided through a path dictated by the shape of the cam. During part of the input
~are positioned within pective weld stations — rotation, the cam confines the followers (and therefore, the output) to a rigid, stationary position
~for an index interval{ Null |E| | respective weld stations . | weld stations|. | welding stations |. | respective station|. called "dwell.” During the remainder of the camshart rotation, the cam geometry causes the
» ) 3 . | weld station|. |first weld station| followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
sufiicient to complete welding of the workpiecep(VW1, W2, W3, W4), velocity, the output stops and starts (dwells and indexes) in a repeating pattem.

[16] | respective weld stations|. | weld stations|. | weiding stations|. | respective station|, The indexers 22, 23, and 24 mounted 1o the junction box 21 and carrying the fixtures are

preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCQO
and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between

—[#2. A multi-station robetic welding assembt

| weld station|. | second weld station|

~according to claim 1 - — : eight different positions during welding in each of the welding stations 15 and 16. The fixture
|E| |rctatanle fixture base|, |ﬂx1ure base|, |nase |ndexer| T indexers 22-24 are spaced 120 degrees apart, such that each indexer locates a fixture and -
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Detailed Description

Q@ o s

=—[&(b) a plurality of robots(|41].12) -
<~attached to said mounting platform(14)
<~and located in respective weld stations,
~~each of said robots( 41 .12) comprising
#an elongated movable arm({31A.31B) and wrist;
=[#x(c) a welding torch(334.338)
<~attached to each of said robots([11 .12)
<~and adapted for being manipulated by said movable arm(314,318B) and wrist;
=[#'*(d) a rotatable fixture base(1g)
<~located on said mounting platform(14)
<~and adapted for supporting a plurality of fixtures(F1.F2.F23),
~reach of the fixtures(F1,F2.F3)
~adapted for holding and positioning a workpiece(W1,W2,W3,W4)
~for welding in respeciive weld stations,
~mwherein said fixture base(18) comprises
*a junction box(21})
~containing an electrical D-ring connector{MNull)
~adapted for enabling continuous 360 degree rotation of said fixture base(1s); and
=[#Fx(e) a base indexer(13)
~adapted for repeatedly rotating said fixiure base(18)
~by a predetermined degree(Null),
~such that the fixtures(F1,F2,F3)
~are positioned within respective weld stations
~for an index interval{Null)

~sufficient to complete welding of the workpieces(W1,W2,W3,W4)

=[#2. A multi-station robotic welding assembly(10)

~according to claim 1,

USPTO:Issue: 19760106 ~ 20181113 / Publication:20010315 ~ 20181115
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Fig.1

000000

|assembly|‘ |robot|{: welding assembly|. |present assembly| |reference numeral|

| second arc welding robots|. |robot|, | weld robot|. |arc welding robots|. |first weld station|

[second arc welding robots|. [robet|, | weid robot|. | arc welding robots|

|c0mm0n mounting platform| |platf0rm|, | mounting platform|

| respective weld stations . | weld stations|, | welding stations). | respective station|,

|wetd station|. [first weld station|

| respective weld slatluns‘, | weld 5tat|on5|. |weld|ng slallons|, | respective SIEIIIOFI‘.

|wetd station|. [secona weld station)|

[rotatable fixture base|. fixture base|. |base ingexer| >

BE co
Referring now specifically to the drawings, a multi-station robotic welding assembly according to
the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other compenents commonly used in all-
terrain vehicles (ATWs) and gelf carts. The assembly 10 includes first and second arc welding
robots 11 and 12 attached to a common mounting platform 14 and located in respective weld
stations 16 and 16. A rotatable fixture base 18 is mounted to the platform 14 between the robots
11. 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F~ and “W" are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured direcily to a
face plate 224, 23B, and 24A of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of parts.

Each of the robots [11] and 12 includes a movable arm 314, 318 and wrist 324, 32B adapted for
carrying and manipulating a welding torch 33A. 33B. The robots 11|, 12 are preferably
manufactured by Fanuc Robotics of Rochester Hills, Mich., and sold under the trademark ARC
Iviate 100iB Robot. Each robot (11|, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 33A, 338 is preferably a
robotic. air-cooled MIG gun manufactured by Tregaskiss. Ltd. of Ontario, Canada, and sold as
Model AC/QC 22° 4' 0.035".

The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manufactured by Commercial Cam Co., Inc. (CAMCO) of Wheeling, IIl, and sold as Model #1305
The indexer has a cam-driven index drive which provides repeated movement of the fixture base
18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the operator station
25. Typical cam-driven index drives have two basic elements: a cam atiached 1o the input shaft
(camshaft) and a follower wheel attached to the output shafi. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the followers (and therefore, the output) to a rigid, stationary position
called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
velocity, the output stops and starts (dwells and indexes) in a repeating pattern.

The indexers 22, 23, and 24 mounted to the junction box 21 and carrying the fixtures are
preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO
and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between
eight different positions during welding in each of the welding stations 15 and 16. The fixture
indexers 22-24 are spaced 120 degrees apart, such that each indexer locates a fixture and

-
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—[£*(b) a plurality of robots({1].12) - Referring now specifically to the drawings, a multi-station robotic welding assembly according to =

the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other compenents commonly used in all-
terrain vehicles (ATWs) and golf carts. The assembly 10 includes first and second arc welding
robots 41 and 12 attached to a common mounting platform 14 and located in respective weld
stations 15 and 16. A rotatable fixture base 18 is mounted to the platform 14 between the robots
11| 12, and includes a junction box 21 and three indexers 22, 23. and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F~ and “W" are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured directly to a
face plate 224, 23B, and 24A of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and helding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of paris.

<~attached to said mounting platform{14)
<~and located in respective weld stations,
~~each of said robots(|41 .12 ) comprising
+ran elongated movable arm(31A,318) and wrist;
—[#%(c) a welding torch{334,338)
<~attached to each of said robots(11 .12)
<~and adapted for being manipulated by said movable arm({314,318) and wrist;
( =[£(d) a rotatable fixture base(18)
<~located on said mounting platform(14)
=~and adapted for supporting a plurality of fixtures{F1,F2,F3),
~reach of the fixtures(F1,F2.F3)

Each of the robots [11 and 12 includes a movable arm 31A, 31B and wrist 32A, 328 adapted for
~adapted for holding and positioning a workpiece(W1, W2, W3, w4)

carrying and manipulating a welding torch 33A, 33B. The robots [, 12 are preferably
< ~for welding in respective weld stations, manufactured by Fanuc Robotics of Rochester Hills, Mich , and sold under the trademark ARC
P P Fig.1 Mate 100iB Robot Each robat [#]. 12 has a six-axis modular construction, and is electric servo
wherein sar ure base(18) comprises driven for precision high-speed welding and cutting. The welding torch 33A, 338 is preferably a
+a junction box(21) ooeoo@ robotic, air-cocled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as

o " . Model AC/QC 22° 4' 0.035"
~containing an electrical D-ring conneactor( Null)

. . ! . . |70| |asserr|bly|. ‘robotic welding assemnyL |present assemnly‘_ |reference numeral| The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that
\ ~adapted for enabling continuous 360 degree rotation of said fixture base(13); and —
- manufactured by Commercial Cam Co_, Inc. (CANMCO) of Wheeling, Ill, and sold as Model #1305
( =Fx(e)abase indexer(18) F| |5e(;()nd arc welding robots‘, | rcbot|. ‘weld r0b0[|= ‘an: welding r0b015|, first weld 5tati0|'|| The indexer has a cam-driven index drive which provides repeated movement of the fixture base
T (O e (T SE) e ) — 18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
) |12| |second arc welding robots‘, | mbot|. ‘weld robot|, ‘an: welding robots| and attached workpieces between each of the two weld stations 15, 16 and the operator station
~by a predetermined degree(Null), — — 26. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
T T ST [ — ¥ - r r {camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
\ ( ) |E| |common mounting piatrorm.| piatrorm|. | mounting piatform| follower wheel are guided through a path dictated by the shape of the cam. During part of the input
~are positioned within respective weld stations — ) ) ) rotation, the cam confines the followers (and therefore, the output) 1o a rigid, stationary position
~for an index interval(Null) |E| |respective weld stations|_ | weld 5tati0ns|‘ |we\ding stations|_ |respective stat\0n|. called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
i ) i weld station|, [first weld station followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
\ =S EEILLD O 202 R §OS CETRIEEES - D S | H ) velocity, the output stops and starts (dwells and indexes) in a repeating pattemn.
|16| |respect|ve weld 51at|0ns|. | weld stat|0n5|‘ |we\d|ng SIalIOI’]S|. |respeclive stauon|. The indexers 22, 23, and 24 mounted to the junction box 21 and carrying the fixtures are
—[2'2. A multi-station robotic welding assembly(10) |.weld station|, |second weld station‘ preferably eight-position, DC dr_iven‘ rotary cam indexers, such as that manufacture_d by CAMCO
] ) and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between
~according to claim 1, - : eight different positions during welding in each of the welding stations 15 and 16. The fixture
|E| |r0tatanle xhNe Dase| ‘ﬁx‘ture ba5e|, | et |ndexer| T indexers 22-24 are spaced 120 degrees apart, such that each indexer locates a fixture and bt
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=[# % (b) a plurality of robots({41,12) -
<~attached to said mounting platform(14)
<~and located in respective weld stations,
ach of said robots(|41 . 12) comprising
+ran elongated movable arm(314A,318) and wrist;
=[F¥(c) a welding torch(334,338)
<~attached to each of said robots( 11 ,12)
<~and adapted for being manipulated by said movable arm(314A,318) and wrist;
—(&¥(d) a rotatable fixture base(18)
<~located on said mounting platform{14)
<~and adapted for supporting a plurality of fixtures(F1.F2,F3).
@acn of the fixtures(F1,F2,F3)
~adapted for holding and positioning a workpiece{W1,W2,W3.,W4)
~for welding in respective weld stations,
herein said fixture base(1g) comprises
“ra junction box(21)
~containing an electrical D-ring connector{ Null)
~adapted for enabling continuous 360 degree rotation of said fixture base(1g); and
=—[#F¥(e) a base indexer(18)
~adapted for repeatedly rotating said fixture base(1a)
~by a predetermined degree{MNull).
~such that the fixtures(F1,F2 F3)
~are positioned within respective weld stations
~for an index interval{Null)

~sufficient to complete welding of the workpieces(\W1, W2, W3, W4)

=({#2. A multi-station robotic welding assembly(10)

~according to claim 1

USPTO:Issue: 19760106 ~ 20181113 / Publication:20010315 ~ 20181115

Fig.1

000060

|assembly|. |rob0t|c welding assembly|. ‘present assemblﬂ |reference numeral|

|second arc welding robots|. | robot|, |weld robot|. | arc welding robots|. |first weld station|

[secona arc weiding robots|, | ronot. | weid robot|, arc weiding rabots|

|.common mounting platform|= |.platrom'1|, |.mounting platform|

|. respective weld stations|. | weld stat\0n5|. |we\ding stalions|. | respective station|.

|weta station|. [first weld station|

[respective weld stations |, |weld stations|, [welding stations), | respective station|,

|wetd station|. |second weld station|

[rotatable fixture base . |fixture base| [pase indexer| =

Referring now specifically to the drawings, a multi-station robotic welding assembly according to o
the present invention is illustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other components commonly used in all-
temrain vehicles (ATVs) and golf carts. The assembly 10 includes first and second arc welding
robots 4 and 12 attached to a common mounting platform 14 and located in respective weld
stations 15 and 16. A rotatable fixture base 18 is mounted to the platform 14 between the robots
11, 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F~ and “W" are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured directly to a
face plate 22A, 23B, and 24A of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of parts.

Each of the robots 1 and 12 includes a movable arm 31A, 316 and wrist 324, 32B adapted for
carrying and manipulating a welding torch 33A, 33B. The robots 11, 12 are preferably
manufactured by Fanuc Robotics of Rochester Hills, Mich., and sold under the trademark ARC
Mate 100iB Robot. Each robot 41|, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 33A, 33B is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as
Model AC/QC 227 4' 0.035".

The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manufactured by Commercial Cam Co., Inc. (CAMCO) of Wheeling, I, and sold as Model #1305
The indexer has a cam-driven index drive which provides repeated movement of the fixture base
18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the operator station

25. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
(camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the followers (and therefore, the output) to a rigid. stationary position
called “dwell.” During the remainder of the camshait rotation, the cam geomeiry causes the
followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
velocity, the output stops and starts (dwells and indexes) in a repeating pattern.

The indexers 22, 23, and 24 mounted to the junction box 21 and carrying the fixtures are

preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO

and sold as Model #601. Each indexer 22-24 moves the fixture and attached workpiece between
eight different positions during welding in each of the welding stations 16 and 16. The fixture
indexers 22-24 are spaced 120 degrees apart, such that each indexer locates a fixture and =
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Detailed Description

Qlm o |~

ulti-station robotic welding assembly(10), comprising:

a) a mounting platform(14);

—[#H(b) a plurality of robots(11,12})
=~attached to said mounting platiorm(14)
<—and located in respective weld stations,
~~each of said robots(11.12) comprising

“ran elongated movable arm(31A,31B) and wrist;

(c) a welding torch(334.338)
<~attached to each of said robois(11,12)

<~and adapted for being manipulated by said movable arm(314A,31B8) and wrist;

(d) a rotatable fixture base(18)
<~located on said mounting platform{14)
<~and adapted for supporting a plurality of fixtures(F1.F2.F3).
aneach of the fixtures(F1,F2,.F3)
~adapted for holding and positioning a workpiece(W1 W2, W3,W4)
~for welding in respective weld stations,
~ywherein said fixture base(18) comprises
“a junction box{21)
~containing an electrical D-ring connector(Null)
~adapted for enabling continuous 360 degree rotation of said fixture base(1s); and

(e) a base indexer(13)

~adapted for repeatedly rotating said fixiure base(18)
~by a predetermined degree(Null).
~such that the fixtures(F1,F2,F3)
~are positioned within respective weld siations
~for an index interval{Null}

~sufficient to complete welding of the workpieces{ w1, W2 ,W3,wW4).
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|E| |assembly |, | robotic welding assembily|. | present assembly|. |reference numeral
|E| | second are welding robots|. |@| | weid robot|. | arc welding robots|. | first weld station
|E| | second arc weiding robots)|. |@|. | weid robot|. | arc wetding robots|
|E| |common mounting platform|, ‘ platform|, |mount\ng platform |
[15]  [respective weia stations . [weld stations|. [wetding stations|. | respective station|.
| weld station|. |first weld station|
[16]  [respective weia stations|. [weld stations|. [weiding stations|. |respective station|.
|weld station|. | second weld station |
[18]  [rotatabie nixture vase|. [ixture base| [pase ingexer| >

[cAen]
DESCRIPTION OF THE PREFERRED EMBODIMENT AND BEST MODE =
Referring now specifically to the drawings, a multi-station robotic welding assembly according to
the present invention is llustrated in FIGS. 1-3, and shown generally at reference numeral 10. The
assembly 10 is especially applicable in a production environment for welding items such as
bumpers, foot plates, headlight supports, arm rests, and other components commonly used in all-
terrain vehicles (ATV's) and golf carts. The assembly 10 includes first and second arc welding
robots 11 and 12 attached to a common mounting platform 14 and located in respective weld
stations 15 and 16. A rotatable fixture base 18 is mounted to the platform 14 between the robots
11, 12, and includes a junction box 21 and three indexers 22, 23, and 24 adapted for carrying
respective fixtures used for holding workpieces to be welded. The fixtures “F~ and "W~ are
illustrated in FIGS. 4-8, discussed below. Each fixture is custom designed and secured directly to a
face plate 224, 236, and 244 of the indexer 22, 23, and 24 using a series of bolts and locating
dowels. Individual components of the workpiece are loaded into the fixture at an operator's station
25 prior to welding, and are held in place by releasable clamps and holding devices. The mounting
platform 14 provides a single common base for all components of the assembly 10, thus allowing
convenient transport and relocation of the assembly without substantial disassembly or breaking
down of paris.

Each of the robots 11 and 12 includes a movable arm 31A, 31B and wrist 32A, 32B adapied for
carrying and manipulating a welding torch 334, 33B. The robots 11, 12 are preferably
manufactured by Fanuc Robotics of Rochester Hills, Mich_, and sold under the trademark ARC
Mate 100iB Robot. Each robot 11, 12 has a six-axis modular construction, and is electric servo
driven for precision high-speed welding and cutting. The welding torch 334, 33B is preferably a
robotic, air-cooled MIG gun manufactured by Tregaskiss, Ltd. of Ontario, Canada, and sold as
Model AC/QC 22° 4' 0.035"

The rotatable fixture base 18 includes a three-position, DC driven, rotary cam indexer, such as that
manufactured by Commercial Cam Co_, Inc. (CAMCO) of Wheeling, lll, and sold as Model #1305
The indexer has a cam-driven index drive which provides repeated movement of the fixiure base
18 from one position to another, as indicated by arrow 36 in FIG. 3, thereby rotating the fixtures
and attached workpieces between each of the two weld stations 15, 16 and the operator station
25. Typical cam-driven index drives have two basic elements: a cam attached to the input shaft
(camshaft) and a follower wheel attached to the output shaft. As the cam rotates, followers on the
follower wheel are guided through a path dictated by the shape of the cam. During part of the input
rotation, the cam confines the followers (and therefore, the output) to a rigid, stationary position
called “dwell.” During the remainder of the camshaft rotation, the cam geometry causes the
followers to move and the output to rotate, or “index”. As the camshaft is rotated at a constant
velocity, the output stops and starts (dwells and indexes) in a repeating patterm.

The indexers 22, 23, and 24 mounted to the junction box 21 and carrying the fixtures are

preferably eight-position, DC driven, rotary cam indexers, such as that manufactured by CAMCO

and sold as Model #501. Each indexer 22-24 moves the fixture and attached workpiece between
eight different positions during welding in each of the welding stations 15 and 16. The fixture =
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_ -+ =2 BC isual @ —[#1_ A multi-station robotic welding assembly(10), comprising:
1. A multi station robotic welding assembly (10 ), compnising. be 4-(#*(a) a mounting platform(14}:

=& (a) a mounting platformi{14); =" (b) a plurality of robots(11,12)

—[='*(b) a plurality of robots{11.12) =(F4(c) a welding torch{33.,338)
=~attached to said mounting platform{14) Ol 4+ (d) a rotatable fixture base(18)

=~and located in respective weld stations, tS -
te 4F*x(e) a base indexer(13)

~~each of said robots(11.12) comprising

) 2 ElElng (R, SRS =2, A multi-station robotic welding assembly(10)

*ran elongated movable arm{31.A.316) and wrist; he CO

=~attached to each of said robots{11,12) ~according to claim 1,
o i
=~and adapted for being manipulated by said movable arm{314.,318) and wrist; wherein said fixture base(15) comprises
—(#F(d) a rotatable fixture base(15) a plurality (Null) of fixture indexers{22-24)
=~located on said mounting platform(14) ~adapted for camying respective fixtures,
~and for repeatedly rotating the fixtures
=~and adapted for supporting a plurality of fixtures(F1.F2.F3 ) P Yy g (F1.F2.F3)
~neach of the fixtures(F1.F2.F3) ~and workpieces
- ~in respective weld stations
~adapted for holding and positioning a workpiece (W1 ,W2, W3 ,W4)
~by a predetermined degree(MNull)
~for welding in respective weld stations,
~Anwherein said fixture base(4s) comprises ~during welding

“a junction box(21)

~containing an electrical D-ring connector Mull) =[#3. A multi-station robotic welding assembly(10)

~adapied for enabling continuous 360 degree rotation of said fixture base(1s); and ~according to claim 2,

—[F(2) a base indexer(138) ~wherein each fixture indexer{z2-24) comprises

~adapted for repeatedly rotating said fixture base(1s) eight discrete positions.
~by a predetermined degree(Mull),

~such that the fixtures(F1.F2,F3) =4, A multi-station robotic welding assembly(10)

~are positioned within respective weld stations ~according to claim 2.
~for an index interval{Mull ) ~wherein said fixture(F1.F2.F3)
=suficientiocomoletesneldinoof thesmocenisseenii i s e[ ~imsvars Sre en@sed 400 danrese anart -
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