ONE- SI DE VELDI NG EQUI PMENT BACKGROUND OF THE I NVENTION 1. Field of the

-l nventi on The present invention relates to one-side wel di ng equi pnent
for use in one-side welding for weld nenbers to be wel ded, for exanple,
netal plates. 2. Description of the Related Art Japanese Patent No.

3526152 di scl oses one-si de wel di ng equi pnment for use in one-side welding for
wel d nmenbers such as netal plates. This one-side wel di ng equi pnent includes
a pair of first and secondONEaSpDEcREEDINGIEQUERMENT cel pl ates from above,
and a traveling rail provided on an upper surface of one of the clanp beans.
Wl ding is perforned while causing a rail carriage with a welding unit
nounted thereon to travel on the traveling rail. The one-side wel di ng

equi pment BAREGRAEND 1 QR THE SENVENTEPNeam and the second cl anp beamthat are

novabl e ug and down, and the welding unit that is provided on one of the
first andlsecBh8ld|dhp-hralRvemid®an travel along a wel ding line. Therefore,

wel di ng can be,‘T erforned while preve%éing deformati pn of the steel plates
bef ore and dur %%Sﬁ%.“nﬁ@l&f‘l Ofts26fE- 5P dBGRP 1S "4 FIRE conduct ed on

not only tea{lglﬁméﬁte eJ:'o:r.p l\?ég *in bour{e _qslis e tw@l'&i%tge%lorplﬂgﬁ.gsfnembers to be
welded, for example, metal plates.
2. Description of the Related Art

Japanese Patent No. 3526152 discloses one-side welding
equipment for use in one-side welding for weld members such
as metal plates. This one-side welding equipment includes a
pair of first and second clamp beams that clamp steel plates
from above, and a traveling rail provided on an upper
surface of one of the clamp beams. Welding is performed
while causing a rail carriage with a welding unit mounted
thereon to travel on the traveling rail.

The one-side welding equipment includes the first clamp
beam and the second clamp beam that are movable up and down,
and the welding unit that is provided on one of the first
and second clamp beams and can travel along a welding line.
Therefore, welding can be performed while preventing
deformation of the steel plates before and during welding.
This allows one-side welaing to be conducted on not only
thick steel plates, but also thin steel plates.

However, with recent increases in number of weld




However, with recent increases in nunber of weld nenbers for |arge-sized
-ships, there is a demand for | arge-sized one-side wel di ng equi pnent that

. heeds a beam span of several tens of neters or nore. Therefore, in the
above-descri bed wel di ng equi pnment in which the welding unit travels on the
rail, if the length of the clanp beans increases, it is difficult to renove
the influences of defornmation of the clanp beans thensel ves and deformation

of the wemdmberbefsr Mugoveized aidigs,nghierecasi hydanssedfdy Tdwdd- | oss of
bal ance, and slight neandering occurs in the welding unit. This nakes
accur at e sekdidngnets$idewalding ecicdpmetitnghat naedaecanbédvadspdn tde rel at ed
art, weld nenbers are fixed by an el ectromagnet provided on a panel |ine
servi ng asevepaht eens o?f thrtang dmwdre.s Thevedoret olpr ehenabatet-or mat i on of
the wel d nmenbers. In another nethod, a welding carriagg is not provided on a
cl anp beafif@gbieedeyel it aBIipmant dohabdichgtheoweddbagnmdli ng a beam span
of 20 mor nore. However, the above-descri bed wel di ng carri age that
travel s oRFEVRL$ PR e vidley df e eRgtheafh GRBOLFEAMAUREABS t r avel i ng by
the influence of bengding 3%¥ép%ﬁg§an1due to its own meight. As a result,
this wobbFBEETEREPSel Y& aFF S0 W &S PYP FBR ERALUFEEES RS accurate
control O&e%ggmgéfgg S éﬂé'éfgﬁﬁ“ﬁiéﬁé %%%%Selves and deformation of

the weld members. Moreover, derailing is easily caused by

small loss of balance, and slight meandering occurs in the

welding unit. This makes accurate welding difficult.

Accordingly, in one method of the related art, weld

members are fixed by an electromagnet provided on a panel

line serving as a platen for the weld members in order to

prevent deformation of the weld members, In another method,

a welding carriage is not provided on a clamp beam above

weld members, but is hanging from a beam having a beam span

of 20 m or more.

However, the above-described welding carriage that

travels on the rail provided on the long beam wobbles during

traveling by the influence of bending of the beam due to its

own weight. As a result, this wobble adversely affects the

welded portion that requires accurate contrel of the order

of millimeters or less.

SUMMARY OF THE INVENTION




SUMVARY OP THE | NVENTI ON ‘The present invention provides one-side
‘wel di ng equi pnrent that can performstable welding with a welding carriage
that travels on a wel der beam To sol ve the above-descri bed problens,
one-si de wel di ng equi pnment according to an aspect of the present invention
i ncludes a wel der beam extending linearly; a welding carriage that travels
in a longitudinal direction of the welder beam and that is hung and
supported in afharnprésarer echwarien providassbe-sbde wéldiwgwel der beam a
backi ng device provided on a back side of a welding line on a weld nenber to
be wel dedecuapmenbethangeanipeainima syl ack dingvivded anwahdimpger surface
of the wel der beam and extending parallel to each other in the |ongitudinal
di r ect i oncarriagewehaer thaved s Tie avwwalidey dmam.age i ncl udes a first
travel i ng mechani sm having a bearing to be engaged with the bearing rail, a
second travel i Ty $Rlcrarihmakevengescribednprobbengngaredside lwakitingear rack
and a wheel that rolls ip the |ongitudinal direction of the wel der beam

whi | e bei RFUFATERRt AEFOTHIME &P AhASRAGH &fe the pPHES§BEr in¥eRtian

el i o | TRELHER: ¥ MEGETE ean, siamahid ineasius ot Yohaboi ¢ on of the
horsl o mvatEhibe ERE N ERA LR el Hilnat o SHEREEPBOE BR8I 11 om the
and 4 mov"aca8E head il e M Bl R o 6T 6 e AT REE IR of ¢ ho

det ect | ONmahfeRl aldiiy £ FAE- MR B HeO el b IRKLRE JOKESILAG el ding- wire
supply nozzle in a thickness direction and a wi dth directron of the weld

menber soakviée prowiddd Idie MU Gel @£5UPBEYaRAZZL enbSoh 05 AR abOVE the
wel di ng |ine. In the one-side welding equi pnént having the

above- desmember torhé girRiddn ardda Welading ¢ahili 898 HagehPOradia

cantil evered manner fromthe |inear wel der beam noves on the wel der beam
wi t h t he proeided awelamgpreoh anirdamcend ft hbeseeddrt bayw! afg nechani sm bei ng
di sposed t herebetween, and perforns wel ding along the welding Iine on the
wel d nmenbextenrding parallelbdskieaghdethee. ihnthhi Songstudimel

wel di ngl i ne-posjtion detecting nechani smdetects the position of the welding
| i ne bef ofbFRFiom e tthe meddexr heamnenTheowel dindevarriaont intkudds novi ng
direction_and noving di stance of the wel ding-wre supply nozzle so that the
wel di ng- vt r B SR IR YRIZAS MRGFeRisMohgVing dcbearing perilbe cengagede wel di ng
| i ne. Hencge,, even .when, t he | der beam. s ben&ﬁdommmard*by the | oad of the

vel di ng c&tYH i ReRF i n & SERETH praveL eI vRe SRRl I rRAGRHI4 nozzle
can be | %ﬂheéjn 6@)00\536& te@a.egavg\eeldd Iwr:]L hI 'tﬁ%‘ gear rack and a wheel that

rolls in the longitudinal direction of the welder beam while
being in contact with an upper surface of the gear rack, a
welding-wire supply nozzle provided at an end of the welding
carriage, a welding-line-position detecting mechanism that
detects a position of the welding line and generates a
detection signal indicating the position, and a nozzle-
movement control device that receives the detection signal

from the welding-line-position detecting mechanism and




Preferably, the welder beamis fornmed by joining a plurality of beam pi eces
-in the longitudinal direction of the welder beam and the beam pi eces are
wor ked to have a cross-sectional angle less than 90 at a wel ded portion so
that the wel der beamis shaped |ike an upward convex arch in a no-load state
in which the welding carriage is not hung and supported and is substantially
hori zontal in a load state in which the welding carriage is hung and

suppor t edeontrols W trbwitics dilresttidhe andhanmbiéngeddstgneéardsf agge noves on the

wel der beam the wel der beamis pushed down by the | oad of the welding
carrier, wabdide-whangaipplyosizzlenoof theebapidi aff the rdetedtidme up- down
direction decreases. Therefore, even when the load of the welding carrier is
appl i ed t3ignel welThe Hngahe -moyvepesitt contoblt device mdvedechel ding-sire
supply nozzle can be |ocated above the welding |ine. ~ Preferably, the
wheel ~of ¥&dingonae repRlinhgorzdeadnsm thirkness sdirestiamenid and a rear
wheel spaced in the |ongitudinal direction of the welder beam The second
travel i ng¥HEEh H 8RR tihec Medes memPeE B0 pERYT it Betef b4 he wheel s so
as to rotatabl y support the wheels. The franmge has a center_portion supported
at one poV?iﬁing QAR Ba33ls 1s ?°°3%P9h Rve SPeuweddandt heleront and
rear wheel s tggt oll_on the u t_surface of the gear rack are supported by
the frame, and™ ﬁi’%@ﬁ?é?’%&f’%ﬁ“ﬁq THETEE }?aswg'lﬂ)ﬁ:@ﬁ &P°¥E-one point by
t he wel di LU er Wﬂgq?% .t he d he weldin arrier is equally
appl i ed t%%%‘gl%eedloél 4 O)f:ﬁ.og, l\:ﬂg wgid£n§ carriage hanging in a'

cantilevered manner from the linear welder beam moves on the

welder beam with the first traveling mechanism and the

second traveling mechanism being disposed therebetween, and

performs welding along the welding line on the weld member

backed by the backing device. In this case, the welding-

line-position detecting mechanism detects the position of

the welding line beforehand, and the nozzle-movement control

device controls the moving direction and moving distance of

the welding-wire supply nozzle so that the welding-wire

supply nozzle moves along the detected position of the

welding line. Hence, even when the welder beam is bent

downward by the load of the welding carriage, the position

of the tip of the welding-wire supply nozzle can be located

above the welding line.

Preferably, the welder beam is formed by joining a

plurality of beam pieces in the longitudinal direction of

the welder bheam, and the beam pieces are worked to have a




ends of the franme via the frane. Therefore, the wheels roll in contact with
t he upper surface of the gear rack without falling off, and an accurate
straight traveling ability can be obtai ned. Preferably, the wel der
beam has a projecting portion that is provided on a side face opposite the
side face along which the welding carrier is hung and supported in the
cantil evered manner and that extends in the |ongitudinal direction of the
wel der beam and the welding carrier has a fall-preventive bracket to be
engaged wetdsshseqrigred ianglpodeissnthan 90Wath 4 hwsldéd ymdxuwimn escen i f the
wel ding carrier is tilted by, for exanple, failure of the bearing, the

fall - prevemt vichéregldar iheamaughishbpethdipeopncupwardorenvax afedy diore, it
is possible to nmaintain the balance of the welding carrier so that the

wel di ng carieekoatbestatn impmhich thepweldingl 9@1’:1?@# al$ -paeVnd ve bracket
s equal in_nunber to the bearing to be_engaged wth the bearing rail.

Wt h t hi s2R4 rSHERAE-edafck i SubsransiAbey BPrizPntdl el idR2%r acket s as

the nunber_of bearin ' b i nt the | oad of the weldi
carrier | SEIed R e i #oREaen GAEELRREr 16| RRT 2R FBROT A entive

possi bl o to. MR R EnE BUPEHES: oFbeheoue th R e A o ey Rore
effeCtive%ﬂéFWéﬁﬁﬂy ﬂéﬁdﬁ Qe welder beam is pushed down by the load
of the welding carrier, and the change in position of the
welding carrier in the up-down direction decreases.
Therefore, even when the load of the welding carrier is
applied to the welder beam, the position of the tip of the
welding-sire gupply nozzle can be located above the welding
line.

Preferably, the wheel of the second traveling mechanism
includes a front wheel and a rear wheel spaced in the
longitudinal direction of the welder beam. The second
traveling mechanism further includes a frame provided
between the wheels so as to rotatably support the wheels,
The frame has a center portion supported at one point by the
welding carrier.

With this structure, the front and rear wheels that
roll on the upper surface of the gear rack are suppoxted by
the frame, and the center portion of the frame is supported
at one point by the welding carrier, whereby the load of the

welding carrier is equally applied to the wheels at both



Preferably, the first traveling mechani smincludes a bracket having a | ower
-end to which the bearing is fixed and having a through hole extending in the
| ongi tudi nal direction of the welder beam and a dustproof cover inserted in
the through hole so as to cover an upper surface of the bearing rail.

Wth this structure, since the dustproof cover is provided to cover the

upper surface of the bearing rail, dust is prevented fromentering an
‘engaged pends oof beheefradiderizeahendramel. amMierbEobear thg. wideBSs "I ai ns a
proper engagi ng state. Preferably, the one-side wel ding equi pnment

further iaulcoesact cedtile ttendippey devifaeepodvicHedgbat veseck tiricthmsar i ng rai l
and the gear rack on the upper surface of the wel der beam or on the side
face of thallhengerfheaand an acguratehissratightt trayetaby esbihitpecaxfficiently
and safely stored in the cable handling device provided in an enpty space in
t he one- sP8ePRERH®R- equi pnent . Preferably, the upper surface of the

wel der beam has recesses that receive the bearing rail and the gear rack
respectivel y. Preferghly.; ke welder beamihas »R¥o1entine Rertd® wel der beam

is worked to have the recesses f, receiving the bearing rail and the gear
rack. HentRati1s REQ rURCY SSRGS CRBRBAFS: BNE hBLaR| ERFE AT Thi s

sinplifieah{gﬁ the welding carrier is hung and supported in the
cantilevered manner and that extends in the longitudinal
direction of the welder beam, and the welding carrier has a
fall-preventive bracket to be engaged with the projecting
portion.

With this structure, even if the welding carrxier is
tilted by, for example, failure of the bearing, the fall-
preventive bracket is caught by the projecting portion.
Therefore, it is possible to maintain the balance of the
welding carrier so that the welding carrier does not fall.

Preferably, the fall-preventive bracket is equal in
number to the bearing to be engaged with the bearing rail.

With this struéture, since the same number of fall-
preventive brackets as the number of bearings serving as
base points where the load of the welding carrier is applied,
when the welding carrier tilts, the fall-preventive brackets
are firmly caught by the projecting portions. Therefore, it
is possible to maintain the balance of the welding carrier

and to more effectively prevent falling.




production process and reduces the production cost. According to the
one-si de wel di ng equi pnent of the aspect of the present invention, even when
t he wel der beamis bent downward by the | oad of the welding carriage, which
i's hung and supported along the side face of the wel der beam during
traveling of the welding carriage, the tip of the welding-wre supply nozzle
23 can be aligned with the welding line, so that stable welding can be
performed. BRI EF DESCRI PTI ON OF THE DRAW NGS Fig. 1 is a schemtic
front view il | Beefexdmy a denfiigstatirevedfingnsesharise! thelpderispment
according to an enbodi nent; Figs. 2A and 22 are schematic side views
i || ust r at PE§ckest Raving ea ofovenantk rtchadvhchr shied bgaranghés ofigxed dendwel di ng
equi pnent FLg. 2A illustrates a state of a plurality of beam pieces that
form t he NBVABE BehhrPedlirle)isntanding in gheoBoppitydingds a state of the
beam pi ec after joLnin
P girect%onjok thg welder beam, and a dustproof cover inserted
in the through hole so as to cover an upper surface of the
bearing rail.

With this structure, since the dustproof cover is
provided to cover the upper surface of the bearing rail,
dust is prevented from entering an engaged portion between
the bearing rail and the bearing. This maintains a proper
engaging state.

Preferably, the one-side welding equipment further
includes a cable handling device provided between the
bearing rail and the gear rack on the upper surface of the
welder beam or on the side face of the welder beam.

With this structure, cables can be efficiently and
safely stored in the cable handling device provided in an
empty space in the one-side welding equipment.

Preferably, the upper surface of the welder beam has
recesses that receive the bearing rail and the gear rack
respectively.

With this structure, the upper surface of the welder
beam is worked to have the recesses for receiving the

bearing rail and the gear rack. Hence, it is unnecessary to

weld a member to the welder beam. This simplifies the



Figs. 3A and 38 are a schematic plan view and a schematic side view of the

one-si de wel di ng equi pnent of the enbodi nent, respectively, illustrating the
overall configuration of the welder beam provided in the one-side wel ding
equi pnent; Figs. 4A and 4H illustrate structures of a first traveling

mechani sm and a second traveling nechani smprovided in the one-side wel ding
equi pnent, Fig. 4Ais a schematic right side viewon arrow IVAin Fig. 1
and Fig. pBodwchisnhpratess camd sresbxidsordle preduraien abebg [ine 1VBIVB in
Fig. 1, and Fig. 5is a schematic cross-sectional viewillustrating

t he struct ur esAefoxdind it tther onel-isigenvwehdnngneguipmést sef orite t r avel i ng
mechani smin the one-side wel ding equi pment. DESCRI PTI ON OF THE PREFERRED
EVBODI MENESPect ofngbe preesenti inyenfuignve fvenoohgoc 5hei welder apeambodi ment

wi |l be described _below with reference to_the draw ngs.
is bent downward by the load of the welding cCarxrriage, which

is hung and supported along the side face of the welder beam,
during traveling of the welding carriage, the tip of the
welding-wire supply nozzle 23 can be aligned with the

welding line, so that stable welding can be performed.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a schematic front view illustrating a
configuration of one-side welding equipment according to an
embodiment: ;

Figs. 2A and 2B are schematic side views illustrating a
structure of a welder beam provided in the one-side welding
equipment, Fig. 2A illustrates a state of a plurality of
beam pieces that form the welder beam before joining, and
Fig. 2B illustrates a state of the beam pieces after
joining;

Figs. 3A and 3B are a schematic plan view and a
schematic side view of the one-side welding equipment of the
embodiment, respectively, illustratipg the overall
configuration of the welder beam provided in the one-side
welding equipment;

Figs. 4A and 4B illustrate structures of a first




As illustrated in Fig. 1, the one-side wel ding equi pnent 100 mai nly includes
a wel der beam 10, a welding carriage 20 hung and supported in a cantil evered
manner al ong a side face of the welder beam 10, and a backi ng device 30
provi ded on a back side of a welding line M As illustrated in Figs. 1
and 3A, the welder beam 10 is a linear frame that supports the wel ding
carriage 20 novably. The wel der beam 10 is shaped |i ke a holl ow square pipe

formed of taawelahgnméehamd smsamh 2xadml crakvieleng mbBehugi grr beam 10 is
substantially parallel to the welding ine Mwhere weld nenbers 1 are
abutted apaibwitiedath théeoneesille weflatimed ebpipmientngFagpl anaisty of beam

pi eces so that the length thereof is |longer than that of the weld nenbers
1. gshematicrnight i sideé geiewl anaér3aw GVRannuBper turémdeFiod. t he wel der
beam 10, a_bearing rail 11 and a gear rack 12 extend in parallel and in the
| ongi t udi ABI 18i 2 cBEROMRBIC (IROSAISRAt igtah ViewThakBraalengrdine 1IVBmd t he
gear rack_12 will be described bel ow As illustrated in Figs. 2A and
2B, the welVBetPbBi%h 1B/ idPreferably fornmed by joining a plurality of beam
pi eces (e.g., @a first, beam piece 10a and a se¢ond_ beam pjece 10b) worked to

have a cross- setdi chadi® ghGLePRLLESCYPAEASEBT APRAL B &t it PittxRting

the structures of the first traveling mechanism and the

second traveling mechanism in the one-side welding equipment.

DESCRIPTION OF THE PREFERRED EMBODIMENTS

One-side welding equipment 100 according to an
embodiment will be described below with reference to the
drawings.

As illustrated im Fig. 1, the one-side welding
equipment 100 mainly includes a welder beam 10, a welding
carriage 20 hung and supported in a cantilevered manner
along a side face of the welder beam 10, and a backing
device 30 provided on a back side of a welding line M.

As illustrated in Figs. 1 and 3A, the welder beam 10 is
a linear frame that suppoxts the welding carriage 20 movably.
The welder beam 10 is shaped like a hollow square pipe
formed of a metal material as an example. Further, the
welder beam 10 is substantially parallel to the welding line
M where weld members 1 are abutted against each other, and

is formed by joining a plurality of beam pieces so that the



When the wel der beam 10 is thus fornmed by joining a plurality of beam pieces
wor ked to have a cross-sectional angle ?1 |ess than 90, the wel der beam 10

i s shaped i ke an upward convex arch in a no-load state in which the wel ding
carriage 20 is not hung and supported on the wel der beam 10, as illustrated
in Fig. 3B. In contrast, in a load state in which the welding carriage 20 is
hung and supported, the wel der beam 10 deflects dowward into a

subst ant i Aehgthotheonsd il ipdongeon thannghiaa dblietheadedf néebawed di ng carri age
20. Therefore, even when the wel der beam 10 has a | arge |l ength of several
meters, fluct A8 iidilusftnagledi ngp €agsbelsapdr 2 seoh caml wpEdy eswelladieng can be
performed. Fig. 3B exaqggeratingly illustrates the arch shape of the wel der
beam 10. ©of the wgldey % ddt.i @ndleagiggerailonlt ARAf &rgeabesadipildte 10a and
the second beam piece 10b that formthe wel der beam 10 is appropriately

adj ust ed £¥taRdotRPRAVI2h Kk ifeitdist longtkudimadi Aireerieagef Zhaind t he

| engt h of tgg | der beam 10. However, if the cross-sectional angle ?1 of
the firstYHeaRT pred® iba Jif OFerd@Goradibedm pREcENS 082S ¥Rk skarp, the

wel der bea | s, somet.i ot sufficiently pushed down into a horizontal
SR e S e

position B§ _ "di ng carriage 20. In contrast, if the _
R Tk et S T Gt R S e
beconme hoflzOpiflyanly formed by joining a plurality of beam pieces

(e.g., a first beam piece 1l0a and a second beam piece 1l0b)

worked to have a cross-sectional angle 6, less than %0° at a

welded portion.

When the welder beam 10 is thus formed by joining a

plurality of beam pieces worked to have a cross-sectiocnal

angle 8; less than 20°, the welder beam 10 is shaped like an

upward convex arch in a no-load state in which the welding

carriage 20 is not hung and supported on the wélder beam 10,

as illustrated in Fig. 3B. In contrast, in a load state in

which the welding carriage 20 is hung and supported, the

welder beam 10 deflects downward into a substantially

horizontal position owing to the load of the welding

carriage 20. Therefore, even when the welder beam 10 has a

large length of several meters, fluctuation of welding can

be suppressed and stable welding can be performed. Fig. 3B

exaggeratinély illustrates the arch shape of the welder beam

10.
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The nunber of beam pieces that formthe welder beam 10 is not particularly
-limted. For exanple, the nunber is preferably two or three. As
illustrated in Fig. 1, a projecting portion 13 is preferably provided on a
side face of the wel der beam 10 opposite the side where the welding carriage
20 is hung and supported in a cantilevered manner. As will be descri bed

bel ow, the projecting portion 13 is engageable with fall-preventive brackets
27, and has a Thedeforsviseet lonagt Anglend, tdfe thed€itacebehmt peevel Ues beam
10, as illustrated in Figs. 3A and 4A By thus formng the projecting
portion 13ndnthéesacaied flaezm gficdec M@ ddatbéammldhe ewebdef Ibéwem vid di ng
carriage 20 is tilted to the right by failure of bearings 2la or the like,
as vi ewedisrappxoprizumly sidfassiedriip. atcordental wiphevhet woighy asket s 27
engage the projecting portion 13, so that the welding carriage 20 is

pr event edthe owei@ing nearTirgefat @and o denmd of the weldiexngbeam lge 20
can be mai nt ai ned. As illustrated in Fig, 1, a_cable handling device

14 is preNeYenty: pﬁ‘%ﬁ%&’%ﬁ%@ﬁﬁlﬁé‘aﬁe&ﬁgﬁ@ 9aqu theaf@rstebgaBr rack 12
on the u er_su @%1 f t he vveln'c‘iioﬁ) beam.10. cabl e handl i ng device 14
stores v ?%ﬁ% ftktealﬂe&o eB'E'ePF'ﬁCFh néSsFﬂ% % ui prent

100, d f f..th 0

i B O e A,

b 1 1 I f i
between eSS0 sl b e oSt Bilde vOE R o0 (or e i
Al t hough aﬁrmothqrp&&ﬂaar&dl '1'fgtﬂ‘évb985§4s£'@ﬁ’1&?afré}¥ fiech 095t he si de

face of the welder beam 10 lustrated 1n Fig. 5, e upper surface

of the wetserclhwsendd quef Q;'}ébko)élhé& baaa8§@slélgo@é1@1ﬂ@@ In whi ch the

bearing rail 11 and the gear rack 12 are provided respectively. The recesses
1la and l@ecesdirely pudred degint bgi Bhk dbaacbEothefwél@ineg! sieFriamm 10. By
thus form ng the recesses 1la and 12a in the upper surface of the wel der
beam 10, 2@, iandirdwsreyvar bedocomeehtrd zonghdr to the
The number of beam pieces that form the welder beam 10
is not particularly limited. For example, the number is
preferably two or three.
As illustrated in Fig. 1, a projecting portion 13 is
preferably provided on a side face of the welder beam 10
opposite the side where the welding carriage 20 is hung and
supported in a cantilevered manner, As will be described
below, the projecting portion 13 is engageable with fall-
preventive brackets 27, and has a predetermined length along
the side face of the welder beam 10, as illustrated in Figs.
3A and 4A.

By thus forming the projecting portion 13 on the side

face of the welder beam 10, even if the welding carriage 20
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wel der beam 10. This sinplifies the production process and reduces the
producti on cost. When the wel der beam 10 is fornmed by a plurality of
beam pi eces, as descri bed above, joinability between the beam pi eces can be
enhanced by form ng the recesses 1l1la and 12a in the upper surface of each
beam pi ece and arranging the bearing rail 11 and the gear rack 12 in the
recesses lla and 12a, respectively. Mreover, the bearing rail 11 and the
gear rackig2tithtedcarthengidghtoby fajdarkyobnbearings dila bearmlEd with t he
recesses lla and 12a being disposed therebetween. This allows the welding
carri age 2ok¢o a5 Miawathriraghwdehifyont sidasof| Figt rht ethe fadilgs. 1 and 3A
the bearing rail 11 is a linear rail nepber provided on the wel der beam 10
so that aPFEYRLIYRIAGKE R CafPSAge1 FhRnPER] OFF ING PRI bk & ow, can

travel on_ the | der, beam 10. ,The gear rack 12 i i near. rack nenber

vt deq BRAT A et s rrd e SRatsnpEexented, Bron M Ealt it ant o on,
which w | be descrihed.below_ can_travel ,on the wel der. beam 10. A side face
of the geSheTefRes TR Haata.of chi. ¥ALaHr nfort o4 R FE o) of the

second tray %§§h£$chanisn122 can engage. The teeth are provided in the
| ongi tudi nal difection of the welder beam 10. The bearing rail 11 and the

?ﬁi[ ;ﬁg\l;mlé Al 11913092004 PR wehdes beamy{l Bya VB Qi ReQfs JaOhYS 1@nd nuts
preferably providedlbetween the bearing rail 11 and the gear
rack 12 on the upper surface of the welder beam 10. The
cable handling device 14 stores various types of cables for
use in the one-side welding equipment 100, and extends along
the upper surface of the welder beam 10, as illustrated in
Fig. 3A. By thus providing the cable handling device 14
between the bearing rail 11 and the gear rack 12, various
cables for use in the one-side welding ecquipment 100 can be
stored efficiently and safely. Although not shown, the
cable handling device 14 may be provided on the side face of
the welder beam 10.

As illustrated in Fig. 5, the upper surface of the
welder beam 10 preferably has recesses lla and 12a in which
the bearing rail 11 and the gear rack 12 are provided
respectively. The recesses lla and 1l2a extend in the
longitudinal direction of the welder beam 10. By thus

forming the recesses lla and 12a in the upper surface of the

welder beam 10, it is unnecessary to weld a member to the
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The wel ding carriage 20 welds weld nenbers 1 along the welding line Mwhile
traveling in the longitudinal direction of the welder beam 10. As
illustrated in Fig. 1, the welding carriage 20 is hung and supported in a
cantil evered manner along the side face of the wel der beam 10. Further, the
wel ding carriage 20 is supported on the wel der beam 10 with the

bel ow descri bed first and second traveling nechani snms 21 and 22 bei ng

di sposed whéddebebeewnldn &Thwiesresimpslich.eas the pradekctiont peotesgidndi nal
direction of the welding line M As illustrated in Fig. 1, the welding
carri age Zedpaeputhe Brodeckiommesta forned by a vertical base menber
extendi ng substantially perpendicularly to the weld nenbers 1, and a

carri age body AR fidieete ldera begm 10ndsl fprmedndyberpbyrahiingSubst antial ly
parallel to the weld nenbers 1. The head frane 20a and the carriage body 20b
are pref ePSBMYP#EFRRd ¥F FEiRtiRedhdhaves Jodnabildtyabetuesn et er ni ned

igidity. The head f 20a_ incl t.he first t | i [ 21
ind the’ SBEBRAPLTSURI P4 TRATIRRGADEN MAEm Py EheoRerRESREI BER Tim 10, and

L d necyi I 3 i g | ines positi o ;
othimi coidh' SoobRE SelSF G L SUE D Dol pitBcs ARt nERaTi R e Doay 200
i | ud x t deyi - t hat . t of
Lho wel di CREvEEFL FLPIILE DY Pnelgesil van 131 160PhECLEROEIIRIET] O
flux to thggwebd, ng Stilvely. M%%é&de&%tggb?ﬁehgiﬁggrail.ifeaéérSt

travel i ng nmechani sm I's a nenber suspend romthe carriage body 20b, and
al | ows t hehweyehhor&ck riAdarbd arivatyald mbreheiheagi{ughNghe dixd Bed on on
the wel der beam 10. As illustrated in Fig. 5, the first traveling mechani sm

21 incl udpsatens i wgsh 2lee Fergagareni sofanidha2hi befngr avepobsganechani sm 21
with the bearing rail 11 allows the welding carriage 20 to travel in the

| ongi t udi phérebheweeemn dThishalsiwiethecawmliiing carrfagel Rostoatedve Figs. 4
and 5, the first traveling nechanism 21 preferably al so includes brackets
21b havi nge¥rewemeerlity+ o which the bearings 2la are fixed and through hol es
21c extending in the |ongitudinal direction_ of the welder beam 10, a

dust pr oof cove}s ZLﬂd-WSrFs?@?tle@d innFigs-t Ar a08h3Nol BRe Aeasingraid ddver an

upper surface of the bearing rail 11, and flapges e provided at upper ends
of the bréﬁk%tgl%ﬁ%rs%ﬁ T niEQY g BPaEEgt§°§éﬁrthe?ﬂe1%a§?iage body

20b. that a first traveling mechanism 21, which will be described
below, can travel on the welder beam 10. The gear rack 12
is a linear rack member provided on the welder beam 10 so
that a second traveling mechanism 22, which will be
described below, can travel on the welder beam 10. A side
face of the gear rack 12 has teeth with which a pinionizza
(see Fig. 5) of the second traveling mechanism 22 can engage.
The teeth are provided in the longitudinal direction of the
welder heam 10. The bearing rail 11 and the gear rack 12
are joined on the welder beam 10 by welding or bolts and

nuts (not shown).
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In general, fine dust or the like easily accumul ates on the bearing rail 11
because the bearing rail 11 is provided at a position near the ceiling where
mai nt enance operation is difficult. Therefore, the bearings 2la of the

wel ding carriage 20 are sonetinmes deteriorated by the influence of the dust
or the like, and as a result, a welded portion that requires precise
control of the order of mllineters or less is affected adversely. In the
wor st case, th@hbeaeldisg 2dacetsydrak evelaisd wehd wehbepg TaslongetR becones
unable to travel. However, when the upper surface of the bearing rail 11 is
cover ed wiwdlding ddsepMowhiteveravdllingsinesoy i lredyidudinalddirecanoche
prevented fromentering the engaged portions between the bearing rail 11 and
t he beari ®fs theawelderr bpavwdOst abs el Wabsirared in Figs il aberated in Fig.

1, the second traveling nmechanism 22 is_a nenber suspended fromthe carriage
body 20b, “eidlizg 6AFTLAGeWRP difghend randesurparrad dvel@ canthderergdt udi nal
direction on the | der beam_ 10, in cooperation with the first traveling
nechanisnF?TPeﬁsaﬁgpgstﬁt@Hd?nf¢$%.Q%,tthF%ﬂgﬁﬁu?Qﬂmaﬁéhin§“ﬁ§€ﬁ5nisn122

i ncl udes i ni ,22a to be engaged with the gear .rack_ 12, eel s _22b that
o1 Tt B8 Be IR BET RRPTIRRECES o VRIRRPIRAh T oo HeAEEE PERM B8 upper
surface of,.t.he . gea K c, that supports.the wheels 22b

r ot at abl yfmté:%d tg%f 5%%@ Q%%cfﬁﬁgaffﬁé‘st tz%'ed bérﬁ%c nectj (‘:’eﬁén?he carriage body
20b. A notgr, h 1S~ BRI QY] I 0:as.t te the
pi ni on Zzg@cll?};%ﬂg%fn\%i %Ejm%ﬁg ?rgtg%{%’qfﬁ%l nc%gléfdemv\%%:ﬁr%%%gilr f'glgg ﬁﬁﬁ'ﬁ%gl udi ng
the first suchvaki B8 pB&HaNI 1) ee al%di%cﬁ.@ﬁl”‘&ﬂfe%‘ﬁbh”%f”@ﬁggn! sm 22
travels in the | ongitudinal direction of the welder beam 10. illustrated
in Fig. 4Beldhagsegasdmtraveling nechanism 22 preferably includes front and
rear wheels 22b spaced in the longitudinal direction of the wel der beam 10,
and a frame 22mspibdhisiechired ireFilghe If,r ahle seddiagr cabechge22p so as to
rotatably support the wheels 22b. The frame 22e is a nenber shaped like a

| ong pl at énfdnded af headefnamen? & i fdrmed by examtd caanbaset membey supports

the wheels 22b at both ends thereof.
extending substantially perpendicularly to the weld members

1, and a carriage body 20b formed by a horizontal base
member extending substantially parallel to the weld members
1. The head frame 20a and the carriage body 20b are
preferably formed of a metal material so as to have a
predetermined rigidity.

The head frame 20a includes the first traveling
mechanism 21 and the second traveling mechanism 22 that
travel on the welder beam 10, and a welding-wire supply
nozzle 23 and a welding-line-position detecting mechanism 24
provided at an end of the head frame 20a. The carriage body
20b includes a nozzle-movement control device-25 that

controls the movement of the welding-wire supply nozzle 23,

- 14 -



As illustrated in Fig. 4B, a center portion of the frame 22e in the

| ongi tudinal direction and the height direction is retained on a bottom
surface of the carriage body 20b by a retaining nenber 28. That is, the
frame 22e is supported at one point on the carriage body 20b by the

retai ning nenber 28. Wen the frame 22e is thus supported at one point on
the carriage body 20b, the load of the welding carriage 20 is equally

appl i ed tentha fher| sidAblatoh@eh vhats supplhiesf fame 2Aetkhe awehd frane 22e.

Therefore, the wheels 22b roll in contact with the upper surface of the gear
rack 12 wmnembersfdiling of f. This provides an accurate straight running
ability. As illustrated in Fig. 1, the welding-wire supply nozzle 23 is

provi ded at tHS difduFtmatedndndFAg -cader Fhgef YOSt R vtipidld aeechandisti ng wire
Wto the weld nenbers 1. The wel ding-wire supply nozzle 23 supplies the
vel di ng wetel§v R ERRERSTUERANARS LTPmy th8g CRRELRABE dPRGY| 200, MBI | e noVi ng

ness direction and t,he width direction of t we ers 1

i h hi h | d
ggcgrgihgai§°Vﬁs??%dY? T (GHRTRIN P2 8- o n%nCBR?rﬁ?n%%VW%ﬁ%g@ t hat
ill be d i b Th f ; , | b 10 j i ghtl
bent downGBFaEEESs o8 Whe WAL kBant el MAST 11 15 UE0EER DREREY 20 Seha be
f p _ o7 Lhe Wt T . . i
Ponsor rathe firsd R0 dderlan LholnLTuiEL! RIFREOELEN B 15 @
vel ding- | ERgagefbhs OB AL oling & WR1in adcHRNeEn8E0: O L vel ding-wire

supply nozzTe™23 al ong the we i ne ring welding so as to detect

posi ti onabea$i g Pdi DM AROUlowN & Heehdilddnl BRrMiaghezyetdi gavd nefpsi tion
detecting nechani sm 24 generates a detection signal according to the

posi ti onathe nomabtidinalandl dgcrissi oh the deldeti bsasi goal to the
nozzl e-novenent control device 25 that will be described bel ow In the
wel di ng- | i ne- pesiitlilmstaeted: ingFigshasi ami28, cheufidest ddarelizig s in a
groove ahead of a portion to be welded, and a shaft that holds the roller
slightly meskanismie prefeoably ado0 dncindeshbrachats| 2ib haviugion to
perform det ection_when the position of the melding_line devi at es. The
nozzl e- nobRRERteRGht 1D WG tdexbeagings 3laharaolingd dardcthxargthd novi ng
di stance of_the wel ding-w re supply.nozzle 23 at {he end of the head frane
202 accorPHE® (316 MR dF ShgnAPTESEEATBaTf FORPEFEOMEPEI TR | | ne-

weldexr beam 10, a dustproof cover 21d inserted in the

through holes 21c so as to cover an upper surface of the

bearing rail 11, and flanges 2le provided at upper ends of

the brackets 21b s0 as to connect the brackets 21b to the

carriage body 20b.

In general, fine dust or the like easily accumulates on

the bearing rail 11 because the bearing rail 11 is provided

at a position near the ceiling where maintenance operation

is difficult. Therefore, the beéarings 2la of the welding

carriage 20 are sometimes deteriorated by the influence of

the dust or the like, and as a result, a welded portion that
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- 18 - position detecting nechanism 24. The nozzl e-novenent control device
25 reads the positional information about the welding line Mfromthe
detection signal, commands a nozzl e noving device (not shown) provided in
the head frame 20a to place a tip of the welding-wire supply nozzle 23 at a
predeterm ned height fromthe welding line M and noves the welding-wire
supply nozzle 23 in the thickness direction and wdth direction of the weld
menber s 1re@eirex pmiese wenteod] efnthenentierontroil limever® Sox dredse f or ned
by a sequencer provided on the carriage body 20b. The flux circul ator
26 i s a cohtatfeeted adwensglvux (I8 bheswppbLedager wee dbearivige Rl es. In
the welding-wire supply nozzle 23 at the end of the head frane 20a, a pair
of fl ux s%%%lvmléﬂﬁ/(‘mﬁ weldime §RETiageapbshacones twraklentasuppl y
nozzles, flux js supplied throu%h a flux supply tube (not shown) caonnected
to a tapeFEy” ttd’FFF‘Eﬁ}ﬁ‘?'oﬁ"h@Fl the PPB?rcFPEEP‘é?o?f Jehe prear iniraids been

d h | d m b he fl | | but. h i d
ol et bEp S AR T che”husEBrnol sRVER $18. TEtraes TEtRet or 26 by 4
fl i illustrated i Fi 1 d 4A,
the carri Se¥odi dnil HOPIENIHS from PRt ilS . (R ReARRR B ackets 27
For exaﬁ&tf&% flfét'ﬁe@ne‘ﬁ?fét uo\é%rgggcksai gztﬁ%& Weexlqg.-ﬁ@fpl drephers forned

of a nme material, and prevent ling o di'ng cartilage 20 by

engagi ng hid JMowd Y@l Geld@nll. on 13, as described above. As illustrated
in Fig. 1, upper ends of the fall-preventive brackets 27 are fixed to the

carriage body a20h)lasdrhewar iANFSgPf 1} hthd addcdieanideng y ackets 27 are
bent toward the side face of the welder beam 10 with a small gap

t her ebet vesrham srhat2 tilse al membeengaspandedgagemvihd ¢herigy asddyng portion

13 when the welding carriage 20 tilts.
20b, and allows the welding carriage 20 to travel in the
longitudinal direction on the welder beam 10, in cooperation
with the first traveling mechanism 21. As illustrated in
Fig. 5, the second traveling mechanism 22 includes a pinion
22a to be engaged with the gear rack 12, wheels 22b that
roll in the lengitudinal direction while being in contact
with the upper surface of the gear rack 12, a bracket 22c
that supports the wheels 22b rotatably, and a flange 22d
that fixes the bracket 22¢ to the carriage body 20b. A
motor (not shown) is provided on the pinion 22a so as to
rotate the pinion 22a. By driving the motor, the entire
welding carriage 20 including the first traveling mechanism
21 and the second traveling mechanism 22 travels in the

longitudinal direction of the welder beam 10.

As illustrated in Fig. 4B, the second traveling
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Preferably, the nunber of fall-preventive brackets 27 is the sane as the
nunber of bearings 2la engaged with the bearing rail 11, as illustrated in
Fig. 4A. By setting the nunber of fall-preventive brackets 27 in
correspondence to the nunber of bearings 2la, when the welding carriage 20
tilts, the fall-preventive brackets 27 are nore firmy caught by the
projecting portion 13. Therefore, it is possible to naintain the bal ance of
t he wel di mgchanismg22 20r efslrainl ynuime: lefdesc tfiroalty apdevear whéélag22b The
backi hg device 30 is provided on the back side of the welding |ine Mof the
wel d nmenbepacedsinathe ol gnakiudinal |dbresgdions pft hbebuekdst deeahko backi ng
device 30 includes a backing portion 30a that presses the flux fromthe back
si de of tABAwWR| frame| 22 nfow ded hetyassn theoBronRkt andveear ieheskki ng
portion 30a up and down in the thickness direction of the weld nenbers 1, a

penal novERB FBI REr TROECEMPRAK  SYPRAF Y GieeWEe8d8 8RAPwhi Thet Feam@l d menber s
1_is p!acgg and whi ch nove the gs!d nqugés i in %he Ian it udi nal

directi on®2§ HighePeTRThaMABH BT K 4 r Rep&eangrPeReStt A9t nenber s
1, d 30f i 119 f ti th

L ond  BESELIEOEL SRTeRSL0 % SARGHIE Raba S SREOS S
arail 402§ﬁt§9d#ﬁgh9§ﬁ&gléﬂefé%fﬂhe | ongi tudinal direction of the weld

menbers 1 operation t he one-side wel di ng equi pnent 100

according to the enhedi g Wl Fibe daschi Bed: bl gurvidd sefetence to Pig.
p

1. First, the weld nmenbers 1 are aced on the backing device 30, are noved
in the hotriget abe dir e@iéd Aordpi thitE Ranai réevribg AL ehe3R6ighd the auxiliary
rollers 30d, and are aligned so that the backing portion 30a is |ocated just
bel ow t hedbreét Soneiof rédinegd dma IboreoM sdirfacet B€ thRept&tt Dagef

alignment, the weld nmenbers 1 are attracted and fixed by the magnet

mechani snb@@g. 20b by dexetairingoemterm@8i.ngTdati ts, (hbe Shams)22a t he head
frame 20a is noved for alignnent so that the wel ding-wire supply nozzle 23
and the wefdFvRPPTFRd pusianepaisite SN Fpencalanrgem Dadyr 20bobwt Blte j ust above
t he melding line M After conpletion of alignnent, welding is perforned

whi | e movFREAIREAQETRMRRE &f + | MpeEhe SAgmene26eldi ABUE| AEPRPTEEd he

| ongi t udi nal _direction of the welder beam 10
9 at one po{nt on the carriage %o%y 20b, the load of the

welding carriage 20 is equally applied to the wheels 22b at
both ends of the frame 22e via the frame 22e. Therefore,
the wheels 22b roll in contact with the upper surface of the
gear rack 12 without falling off. This provides an accurate
straight running ability.

As illustrated in Fig. 1, the welding-wire supply
nozzle 23 is provided at the end of the welding carriage 20,
and supplies a welding wire W to the weld members 1. The
welding-wire supply nozzle 23 supplies the welding wire W to
the weld members 1 along the welding line M while moving in

the thickness direction and the width direction of the weld
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During wel ding of the weld nenbers 1, before the welding wire Wis supplied
by the wel ding-wire supply nozzle 23, the welding-line-position detecting
mechani sm 24 detects the position of the welding line Mwhile noving on
the welding line M and transmts a detection signal indicating the position
to the nozzl e-novenment control device 25. According to the detection signal,
the nozzl e-novenent control device 25 noves the wel ding-wire supply nozzle
23 in t hemenbekrs ek saehoedind raifsmrgcrionsefrponthe nozzigtnpvemtdr s 1 so
that the wel ding-wire supply nozzle 23 is |ocated at the predeterm ned
hei ght of CPRExr |<éﬁwg=6n£ﬁ2 %atm&é{léf SeedesgEibpg bakove| dEReFRERREO i s

he .l oad of the_wel ding carriage 20, stable

sonewhat bent downward b

el i g cRHeB e reer P LT Peore Roiidh BY-BPhLYPOnt ASURYRERIR fon to ¢ he
above, wh the | der, beam 10 i s _shaped lLike an arch .Joining a plurality
of beam p?ﬁ%e@ﬁ%ﬂaﬁbﬁ% ng @P&ﬁ'—a@&c%%nﬁFaﬁﬁﬁl‘ée%“{‘%s%arfﬁ% 90, as
iIIustraéggrﬁS ﬁg&L 33, a synergistic effect can be obtained. That is, the
wel der beam I'S"Tormed by joining a plurality of beam pieces worked to

nave a cross- 566l U1l g4 5e0hob #8230 A0 A Hedihin? DAL I ke an

upward convex arch 1n a~no- state in wel ding carriage 20 is

not_hung segds e macknaach i bt WRlcder sheal Le2edofOopSeio deraubstantially

horizontal in a load state in which the welfding carriage 20 1s Hung and

support edl e thhe Wweddl ale B -1AneTRhvaitevandet et benyeheehakeamzd is bent
downward by the | oad of the welding carriage 20, the height of the

wel di ng- wasees Uiipdan oz 2 Ak ldiag-iwieewshifplgnhessld Taralbsng kapd

substantially fixed, and this makes wel di ng st abl e.
welding line M during welding so as to detect positional
information about the welding line M. The welding-line-
position detecting mechanism 24 generates a detection signal
according to the positional information, and transmits the
detection signal to the nozzle-movement control device 25
that will be described below.

In the welding-line-position detecting mechanism 24, a
guide roller rolls in a groove ahead of a portion to be
welded, and a shaft that holds the roller slightly moves in
the up-down direction and the right-left direction to
perform detection when the position of the welding line
deviates.

The nozzle-movement control device 25 controls the
moving direction and moving distance of the welding-wire

supply nozzle 23 at the end of the head frame 20a according

to the detection signal received from the welding-line-
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As descri bed above, according to the one-side welding equipnent 100 of the
enbodi nent, even when the wel der beam 10 is bent dowward by the | oad of the
wel di ng carriage 20, which is hung and supported al ong the side face of the
wel der beam 10, during traveling of the welding carriage 20, the tip of the
wel di ng-wi re supply nozzle 23 can be aligned with the welding line M so
that stable welding can be perfornmed. WHAT IS CLAIMED IS: 1. One-side

wel di ng equifnent conprising: a welder beam extending |inearly; a
wel di ng cReeibipn tdefeating mechand smodgi.t uBheahoziz keoatdvemarit t he wel der beam
and that is hung and supported in a cantilevered manner along a side face of
the wel defOMerd device 25 yeRidsytheyvpesipienaticinfprmatiek ahad dthea wel di ng

line on a Wf d nmenber to be wel ded; and ,
welding line M from the detection signal, commands a nozzle

moving device (not shown) provided in the head frame 20a to
place a tip of the welding-wire supply nozzle 23 at a
predetermined height from the welding line M, and moves the
welding-wire supply nozzle 23 in the thickness direction and
width direction of the weld members 1. For example, the
nozzle-movement control device 25 can be formed by a
sequencer provided on the carriage body 20b.

The flux circulator 26 is a container in which flux to
be supplied for welding circulates. In the welding-wirxe
supply nozzle 23 at the end of the head frame 20a, a pair of
flux supply nozzles (not shown) are juxtapocsed. To the flux
supply nozzles, flux is supplied through a flux supply tube
(not shown) connected to a tapered bottom portion of the
flux circulator 26. Flux that has been sprayed to the weld
members 1 by the flux supply nozzles, but has remained
without being used for welding is recovered to the flux
circulator 26 by a flux recovery mechanism (not shown).

As illustrated in Figs. 1 and 4A, the carriage body 20b
preferably includes the fall-preventive brackets 27. For
example, the fall-preventive brackets 27 are rod-shaped
members formed of a metal material, and prevent falling of

the welding carriage 20 by engaging with the projecting
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a bearing rail and a gear rack provided on an upper surface of the wel der
beam and extending parallel to each other in the |ongitudinal direction of

t he wel der beam wherein the wel ding carriage includes a first
travel i ng nechani sm having a bearing to be engaged with the bearing rail,

a second traveling nechani smhaving a pinion to be engaged with the gear
rack and a wheel that rolls in the |ongitudinal direction of the wel der beam

whi | e beipertiorcdiit,acs descrdibedppboveur f Aseibiusteagedrin adlg. 1, a
wel di ng-wire supply nozzle provided at an end of the welding carriage,
a wel di ngupper-erstd dfokheetfadti-pyenenhave shratlketsle2 Botzee #£ipwsi thoon of t he
wel ding Iine and generates a detection signal indicating the position, and

the carriage body 20b, and lower ends of the fall-preventive

brackets 27 are bent toward the side face of the welder beam

10 with a small gap therebetween so that the lower ends can

engage with the projecting portion 13 when the welding

carriage 20 tilts.

Preferably, the number of fall-preventive brackets 27

is the same as the number of bearings 2l1a engaged with the

bearing rail 11, as illustrated in Fig. 4A. By setting the

number of fall-preventive brackets 27 in correspondence to

the number of bearings 2la, when the welding carriage 20

tilts, the fall-preventive brackets 27 are more firmly

caught by the projecting portion 13. Therefore, it is

possible to maintain the balance of the welding carriage 20

and to more effectively prevent falling.

The backing device 30 is provided on the back side of

the welding line M of the weld members 1 so as fo press the

flux against the back side. The backing device 30 includes

a backing portion 30a that presses the flux from the back

side of the welding line M, a lifting unit 30b that moves

the backing portion 30a up and down in the thickness

direction of the weld members 1, a penal moving roller 30c

and auxiliary rollexs 30d on which the weld members 1 is

placed and which move the weld members 1 in the longitudinal
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a nozzl e-novenent control device that receives the detection signal fromthe
wel di ng-1ine-position detecting mechanismand controls a noving direction
and a novi ng distance of the welding-wire supply nozzle on the basis of the
detection signal, and wherein the nozzl e-novenent control device noves
the wel ding-wire supply nozzle in a thickness direction and a width
direction of the weld nmenber so that a tip of the welding-wire supply nozzle
i s | ocat ediadotion hea welghietg reicheni8m Jhe thetsateraetsliand efjuteent

according to Caim1, wherein the wel der beamis formed by joining a
pluralitytks wknmdrkars iln @nd Robgamutenber ddfEcseoning ashe weister beam
and wherei n the beam pi eces are worked to have a cross-sectional angle

| ess t harfemPeX EOXIWRRPTSGNG Shese PREPerfe WEREPedrameTReL Fdfed s i ke an
upward convex arch in a _no-load state in which the welding carriage is not
hung and %{fb‘ﬁcffq d Y Wheed s SPgntPabry SRERFSBNIRER | % ZFAIHAP state in which

égﬁi \Slen;ﬁ![en %g#ﬁq?g:eq%ﬁé‘%h%oi@gﬁs;,gplgg.;[:ggingl foeec(:)tn:i?o-rf iodf.e tmlfel q}er].%
members 1.

The operation of the one-side welding equipment 100
according to the embodiment will be described below with
reference to Fig. 1. First, the weld members 1 are placed
on the backing device 30, are moved in the horizontal
direction by the penal moving roller 30¢ and the auxiliary
rollers 30d, and are aligned so that the backing portion 30a
is located just below the back side of the welding line M.
After the completion of alignment, the weld members 1 are
attracted and fixed by the magnet mechanism 30e.

Next, the nozzle moving device (not shown) in the head
frame 20a is moved for alignment so that the welding-wire
supply nozzle 23 and the welding-line-position detecting
mechanism 24 are located just ahove the welding line M.
After completion of alignment, welding is performed while

. moving the welding carriage 20 along the welding line M in
the longitudinal direction of the welder beam 10.

During welding of the weld members 1, before the

welding wire W is supplied by the welding-wire supply nozzle

23, the welding-line-position detecting mechanism 24 detects
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wherein the wheel of the second traveling nechanismincludes a front wheel
and a rear wheel spaced in the - 25 - longitudinal direction of the wel der
beam and wherein the second travel i ng mechani sm further includes a
frame provided between the front and rear wheels so as to rotatably support
the wheels, and the franme has a center portion supported at one point by the
wel ding carrier. 4. The one-side wel ding equi pnment according to Claim1 or
2, the position of the welding line M while moving on the

welding line M, and transmits a detection signal indicating

the position to the nozzle-movement control device 25.

According to the detection signal, the nozzle-movement

control device 25 moves the welding-wire supply nozzle 23 in

the thickness direction and width direction of the weld

members 1 so that the welding-wire supply nozzle 23 is

located at the predetermined height of the welding line M.

Therefore, even if the welder beam 10 is somewhat bent

downward by the load of the welding carriage 20, stable

welding can be performed along the welding line M.

In addition to the above, when the welder beam 10 is

shaped like an arch by joining a plurality of beam pieces

worked to have a cross-sectional angle 6, less than 90°, as

illustrated in Fig. 3B, a synergistic effect can be obtained.

That is, the welder beam 10 is formed by joining a plurality

of beam pieces worked to have a cross-sectional angle 6, less

than 90° so as to be shaped like an upward convex arch in a

no-load state in which the welding carriage 20 is not hung

and supported on the welder beam 10 and so as to be

substantially horizontal in a load state in which the

welding carriage 20 is hung and supported on the welder beam

10. Thus, even if the welder beam 10 is bent downward by

the load of the welding carriage 20, the height of the

welding-wire supply nozzle 23 from the weld members 1 can be
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wherein the wel der beam has a projecting portion that is provided on a side
face opposite the side face along which the welding carrier is hung and
supported in the cantil evered manner and that extends in the |ongitudinal
direction of the welder beam and wherein the welding carrier has a
fall-preventive bracket to be engaged with the projecting portion. 5. The
one-si de wel di ng equi pnent according to Claim4, wherein the fall-preventive
bracket i kepgqushbEnanuidelytpixdre, baat ithg o mabrsewgadeédgwstablée bearing
rail. 6. The one-side wel ding equi pment according to Claim1l or 2,

wher ei n t he fikstdescwidied@hoeharicerriddobudesthe bonekeidédaweIdireg | ower end
to which the bearing is fixed and having a through hole extending in the

|ongitudiﬁgpipment 100 of the embodiment, even when the welder beam
10 is bent downward by the load of the welding carriage 20,
which is hung and supported along the side face of the
welder beam 10, during traveling of the welding carriage 20,
the tip of the welding-wire supply nozzle 23 can be aligned

with the welding line M, so that stable welding can be

performed.
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direction of the welder beam and a dustproof cover inserted in the through
hol e so as to cover an upper surface of the bearing rail. 7. The
one-si de wel di ng equi pment according to Claim1 or 2, further conpri sing:
a cabl e handling device provided between the bearing rail and the gear rack
on the upper surface of the welder beamor on the side face of the wel der
beam 8. The one-side wel di ng equi pnent according to Claim1l or 2.
wher ei n t WHATp IS CQaTMEDeYst t he wel der beam has recesses that receive the
bearing rail and the gear rack, respectively, and that are arranged in
succession in the longitudinal direction of the welder beam
1. One-side welding equipment comprising:
a welder beam extending linearly;
a welding carriage that travels in a longitudinal
direction of the welder beam and that is hung and supported
in a cantilevered manner along a side face of the welder
beam;
a backing device provided on a back side of a welding
line on a weld member to be welded; and
a bearing rail and a gear rack provided on an upper
surface of the welder beam and extending parallel to each
other in the longitudinal direction of the welder beam,
wherein the welding carriage includes

a first traveling mechanism having a bearing to be
engaged with the bearing rail,

a second traveling mechanism having a pinion to be
engaged with the gear rack and a wheel that rolls in the
longitudinal direction of the welder beam while being in
contact with an upper surface of the gear rack,

a welding-wire supply nozzle provided at an end of
the welding carriage,

a welding-line-position detecting mechanism that

detects a position of the welding line and generates a

detection signal indicating the position, and
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a nozzle-movement control device that receives the
detection signal from the welding-line-position detecting
mechanism and controls a moving direction and a wmoving
distance of the welding-wire supply nozzle on the basis of
the detection signal, and

wherein the nozzle-movement control device moves the
welding-wire supply nozzle in a thickness direction and a
width direction of the weld member so that a tip of the

welding-wire supply nozzle is located above the welding line.

2. The one-side welding equipment according to Claim 1,

wherein the welder beam is formed by joining a
plurality of beam pieces in the longitudinal direction of
the welder beam, and

wherein the beam pieces are worked to have a cross-
sectional angle less than 90° at a welded portion so that
the welder beam is shaped like an upward convex arch in a
no-load state in which the welding carriage is not hung and
supported and is substantially horizontal in a load state in

which the welding carriage is hung and supported.

3. The one-side welding equipment according to Claim 1
or 2,
wherein the wheel of the second traveling mechanism

includes a front wheel and a rear wheel spaced in the
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longitudinal direction of the welder beam, and

wherein the second traveling mechanism further includes
a frame provided between the front and rear wheels 3¢ as to
rotatably support the wheels, and the frame has a center

portion supported at one point by the welding carrier.

4. The one-side welding equipment according to Claim 1
or 2,

wherein the weldexr beam has a projecting portion that
is provided on a side face opposite the side face along
which the welding carrier is hung and supported in the
cantilevered manner and that extends in the longitudinal
.direction of the welder beam, and
wherein the welding carrier has a fall-preventive

bracket to be engaged with the projecting portion.

5. The one-side welding equipment according to Claim 4,
wherein the fall-preventive bracket is equal in number

to the bearing to be engaged -with the bearing rail.

6. The one-side welding equipment according to Claim 1
or 2,

wherein the first traveling mechanism includes a
bracket having a lower end to which the bearing is fixed and

having a through hole extending in the lengitudinal
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direction of the welder beam, and a dustproof cover inserted
in the through hole so as to cover an upper surface of the

bearing rail.

7. The one-side welding equipment according to Claim 1
or 2, further comprising:

a cable handling device provided between the bearing
rail and the gear rack on the upper surface of the welder

beam or on the side face of the welder beam.

8. The one-side welding equipment according to Claim 1
or 2,

wherein the upper surface of the welder beam has
recesses that receive the bearing rail and the gear rack,
respectively, and that are arranged in succession in the

longitudinal direction of the welder beam.
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