Pl PE VELD CLEANI NG MACHI NE BACKGROUND COF THE | NVENTI ON
1. Field of the Invention [0001] The present invention

wo edoaties2t o cl eani ng portions of pipe in the aP€BES2005/018772
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where adj acent end sections of pipe have been wel ded
together to forma pipeline or the |like. Mre
specifically, the present invention provides a new and
i mproved pi pe weld cl eaner and control mechanismto

regul ate and cont E%EWE%W&F%NH@M% ead as it

noves al ong and about e we pi pé end portions
whil e cleaning t f m*ﬁ@ﬁ@ p ave been
wel ded t oget her. wﬁ Iﬁ l\h Art
[OPOZheFA Ft!hie'?[ﬁ% Ve been for a nunber of years laid
on 't hwu%mﬂlﬂﬁ)uors of bodies of water from pipe

| ay rges. .On the pipe-laying. barge, t .pi pel.i ne

| PR EE RS oh b SudrEn O ElRiod B fonsolgpe o eas whore
s egtjadentef sepiidi oF b @by welde@ ottt & foRith ipsiiedt the like.
to previously wel ded sections at an end portion of the

pi Mers seecifiwadypilisepaent | isventiggrrrovides ¢andw apdvismseved pipe weld
Wi r t tecti C i l-on ,

P UG8 A n R 55 PSR S 1€ i
s eqt it amsves Bvdg\upld dddusthetweldad pipeandaidriidremivhilecleaning those end
pi pe-.l ayi ng barge into the body of water and were laid
orPEpRS3ficE theydiayge besn welded togefelof t he body of water.

After a length of i{Je was wel ded to the end of the
pibelﬂ&ﬂ%ﬁﬂﬂﬁﬁﬂt@ﬁ&ﬂﬁéﬁwtry into the body of water,

it has been the practice to clean the areas where the
well0802c c uPipelanes drav Aeenafor amundieo of yems &tidion tho sttimeggedt floors of

T I -
CoRhd foembd binvieddiAP Bhotessiwy %hgtgé b¥ SectiBAd bf@g@‘é@c{ueﬁﬁﬁly in an end-

corrosion resistant film U ~S. Patents _ o
4,'969ddeghion @pByEasly WweldeHs@yens 8, g0oydpertigndf the pipeline. The

6,402 201 owned by.the assignee of .the present : :
T BT Ve el B @R AT EorRlnt OF O S argietive coating
coM@figstheir leRahd BgRpt Ot thelekpded widdMlshd deOikh] Bee walded sections
as is known, previous nmachines for@&ge cleaning in

t rxtended fiom the@ineelryiag berasdntedhe bedikevethrandowpredpider deposited
b flonAhP oG A5 BEy SPLLAL WSS IRHTDEHBLAMWeIbFto the end
pe. Far”rin wer e

1
ere he“co
| asfghé pipeling, layd dpfoeeils entry into the body of water, it has been the practice to

clean the areas where the weld occurred so that a corrosion-resistant coating or film of
- a suitable synthetic resin could be applied. It was also typical after application of the
corrosion coating film to apply a protective coating over the corrosion resistant film.
U. S. Patents Nos. 4,909,669, 5,328,648; 5,804,093; 5,900,195 and 6,402,201, owned
by the assignee of the present application, are examples of end portion protective

covers or coatings for such a purpose.

[0003]  So far as is known, previous machines for pipe cleaning in the area of the
welded ends have taken the form of a set of pipe-enclosing collar rings mounted
around the circumference of the pipe. The collar rings were longitudinally spaced
from each other along the pipe, with the most recently welded section located between

them. One or more, usually several, blast material applicator heads and removal



fromeach other along the pipe, with the nost recently
wel ded section | ocated between them One or nore,
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renoval heads or evacuators were nounted between the

collar rings at selected | ocations about the periphery

of a section of the pipe. [0004] The applicator heads

and the renoval heads were nmoved in a circunferenti al

ar i [

A B B ARG re Aph A LR ke LT TRaY b (ol IPtions about
ofthe periplengoha edctibhef thepepcnas been cl eaned. These

previ ous cl eani ng machi nes have had problens in

moeeosnt Tient dplicatSe Viesadb GﬁdévmnbemSVallemadseqwérbednoved in a
for each machine. In_ addition to an ?qerat

c ocrBIfpreRR saranale Rgthatheus PBBFREIBI! deRetngE thegipe until the full

t ycﬁll ﬁﬁ'lfe %nﬁﬁeé)&eﬁ’l\,egfethéé cﬁ@ﬁt R lgféﬁﬁ ofcﬂlgvfnﬂ? € HRen cleaned.
i nvolved I i cl'eani i eads t
s umaes ptex/emgeﬂéam@,Smaéhmdmehape ed pestdérhs irt mobemeﬂlt&@ntrdl Several

Af t er acertalnlenth of e was _cl th
noqyﬁwmﬁ@ibﬂsn\@%reﬁawee Blée%f%éﬁ%ﬁu%ﬁuan 4060 o 4 Spgigor controlling

&b 82G&hst two oth
SRS G B ReaphBEb PR i 8t v e oo
VVI mhmhens epmlaecblrsmopbmeﬂtoﬁdhantbamalgrhaadm tovubgedsive sections of the
mat, er e th a e.renmoval .hos

[ ohiee Ihantsan DrrieencqnAllet fPut 8 IgiTh Ot biteaet o PRy e mounting
rrelqgt;égr}%dqg qi)e% Qﬁﬁﬁoﬁfd rﬁévéaoé%snévsf‘lo@aﬂi&i ok 'aHﬁltﬂzSnaﬂ@éalmng Further,
area, where a nu er of applicator heads and renoval

hezads indiviEluabbliasigmpterinbepniypatontiaed stasprovifed with a separate supply

TR B R o o e
cl eani ng o er t| ons were tine .consum ng.and | abor

i kO8RSl vel FETCOIeY eTREFlatiag SresprstbsAny bt pf boses in
d Uaeretlé)c1\IeR¢ SIﬁL.l? SRaPlA%e™ ﬁ%’nl?écr o?%BEh@aftoﬂ Rad¥ahk ré‘rﬁ&yﬁl h@ads were

he rot at’i ng equl prent an hoses. SUVMMARY
THEovmgmmtﬁry i)a)ms:}ouBtheecmo;amfemecqooie& ghmirt lengtnefi tbn pipe section.

rel at es to a new and i nproved | d eani n

bR e TR ERRTLCHIEL NG aop e 1% <BARTBPEHRRS were time
of ¢ ﬂgué}idnﬁbd)rym?e’ﬁﬁﬁ@d'm QdiliRioR eHers SFdrb Q8% @hfely concerns due to
coated pipe. A cleaning head of the pipe weld cleaning

rmldnlalcﬁrfsemoprmm efempnteoofcthe avork lmeewpitp g woitatinghespipseent and supply
h]i‘ coated portions on either side of the pipe joint.
A #¥%&fre nounts the cleaning head in a position

di sposed for novenent with res ecEt t i_pe joint.
The frame incl udesw

[0006] Briefly, the present invention relates to a new and improved pipe weld

cleaning machine to clean a pipe joint formed at end portions of longitudinally
extending joined sections of a coated pipe. A cleaning head of the pipe weld cleaning
machine is provided to clean the pipe joint between the coated portions on either side
of the pipe joint. A frame mounts the cleaning head in a position disposed for
movement with respect to the pipe joint. The frame includes a carriage for repetitive
longitudinal cleaning movements along the pipe joint during cleaning. A motor
moves the cleaning head on the carriage longitudinally of the pipe joint during the
longitudinal cleaning movements. Sensors are provided to detect limits of the

longitudinal cleaning movements for movement control purposes.

2



| ongi tudi nal cl eani ng novenents al ong the pipe joint
during cleaning. A notor noves the cleaning head on

wo b@sass2ei age | ongi tudinally of the pipe jointPdUUBIV95/018772
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t he | ongi tudi nal cl eaning novenents. Sensors are

provided to detect Iimts of the |ongitudinal cleaning
novenents for novenent control purposes.[0007] The

frame of the machine also includes structure to nove

t ﬁ@o@fr}fa“rﬁwﬁilﬁgléf RnfRlel :RBEnEIREA FRLMre&RPMbyE #R cleaning head
citcunference of the pipe to begin cycles of the

r expdtdariiage tobatglhly uabiont khenvivemeftescand thepier to begin cycles of the
detect. limt f the rotatable novenent, of the

o (PRRIYP clORBURIHERl: MEVEPEHA 1Y AESHSaH deiee e ofdpepotatable
DEInRhE SNt IROVhDIER dORAE hoadhal tatiage.

under st andi ng of the present invention can bée obtai ned

when the det ai ﬁmﬂméﬁ#ﬁgﬁﬁy' T?E DREWINGS

reviewed in c

drigMhdigs, 4 i ich; [ - i '

BRI SR LRGPLe B SHERn i By LACRP LAt when
prdeegiat deseripribh eet. foftR 020}y iFirgieweePinl ®nfunsiicle withek@idcompanying
vi ew of the pipe weld cleaning machine of Figure 1.

[ oY ngEi B BECs | s a cross-sectional view taken al ong

the lines 3-3 of Figure 2. [0012] Figures 4 and 5 are
erlPB0Yed Figenesk isian isdrestgc siewpolra pippavedd clepring nprehije [ageording to
clﬁanin machi.ne of Figure 1. [0013] Figure 6 is a

fJ %Pﬁeg%élm‘befl 2k di agram of the notors and control

sy of .t he pi.pe | d cl eani.n hi ne of Figure 1. .
LB Pimenie 2908 S5 Bririlnuevor bR HPagrcithdinfigemachine of
canbyel;, systemof Figure 6. [0015] Figure 8 is an

el evation view of a control panel in the input/output

;qulgg gflg%lg% ra%oéyséétfoﬁ?aﬂtie\%it%%%lcﬁl&thg@191?3 St'-Eieo@‘Wig%re 2.

tion view of control swtches o
c I istem,of Figure.6. 10017]. Fi.gur ' i de.
eﬁgggﬁi 0 lg?r(?@v‘to?ndaé %@t egllar%‘?({pléofnoegnnct Vlg*}s t% f é 8?%/‘%8 b1 hé fipe weld
cl Besndo e oti@ 1t he present invention DETAI LED
DESCRI PTI ON OF THE PREFERRED EMBCDI MENTS

[0013] Figure 6 is a functional block diagram of the motors and control system of
the pipe weld cleaning machine of Figure 1.

[0014] Figure 7 is a functional block diagram of the control system of Figure 6.

[0015] Figure 8 is an elevation view of a control panel in the input/output unit of

the control system of Figure 6.

[0016] Figure 9 is an elevation view of control switches of the control system of

Figure 6.

[0017]  Figure 10 is a side elevation view of a metal pipe joint of the type cleaned

according to the present invention

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

[0018] 1In the drawings, the letter M (Figs. 1-3) designates generally a pipe weld
cleaning machine according to the present invention. The pipe cleaning machine M is

adapted to clean a metal pipe joint J (Fig. 10) formed at end portions 10 and 12 of



[0018] In the drawings, the letter M (Figs. 1-3)
desi gnates generally a pipe weld cl eani ng machi ne

wa@emendi2ey to the present invention. The pi pe PCEESI0NH018772
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machine Mis adapted to clean a netal pipe joint J
(Fig. 10) fornmed at end portions 10 and 12

of | ongi tudi nal | y extending joined sections 14 of
coated pipe P of the type used in pipelines on or in

Q}?[Eﬁ'dlﬁ%rﬂgﬁgﬂ &3ctfhns V\ﬁit Sf :g.tg(@ l]_pﬁé 1e ki ggm used in

have een %Lr a nunber of years nerg

f | pipelsneson oo dh sdbnodr gedafl @ors bfbmiml q;fewdteryl ng bar ges.

t he pi pe-laying barge, the pipeline |l ength was forned
by[oogd]di nBipekusksiakt beas fok@ rﬂmﬁbel 2f 9ars lig @ashy @ubmerged floors of
| engt hs or sections 14 of pipe_sequentially in
enpdies-dreptersfsnm piperlayipe b%gé% Py tmlaeépys%bqrsmh%\rlpatme length

end, PR E(‘P B %1&1%5 eﬁ’# ﬁ&ltﬂoﬁ]? 10 li)bps%cl?éasg e%hg]tﬁ's NeEtions 14 of

typica dvere concrete or sone 0O
prplpeebqueﬁuﬂmtn ag chd-do-ahd rf@htdmetorpﬂeemgtlbrwdxte@ pécti‘ons at an end

t he expo ed met al end sections 10 and 12. After
| eﬁfgtlﬁn 8t thsipiRelings Tho eig seedonrd eeie tmlcztltyecctyebf‘ét Vil concrete or

bt fdtétivd Roa @thﬁas % %tﬁeﬁf [e¥1 s etxldgptf%)[)g?ea r}ﬂ)sed metal

e ody of water, actlc
t hendaseetisnsvitiearel theAfiet a lehgthoaftpipe wzis arddddhe thednd of the pipeline

sect.ions 10 and The cl eapi ng was done so _that a
crrBreid fLhandierers au T B Hpd i e pody of et & has been the
SYﬂlﬁ&FJe'tG cleBf ki 044 WhdE (1RAPIHE 89 octdrrdtBhdahs ani ¥é%'t16§4 10 and 12.
after application of the corrosion coating filmto

apphey clrapng et duee sodhdt reg covesion-tesistaot coatingnor film of a suitable

resi nt fi ... Patents 9

bR ek baia Y oS GRS Bs b8 mic 208 S8 ipatiopag e corrosion
bycotaﬁﬁg FI S @nﬁg)lﬁfa ﬁrb%cﬁ’%e@@ﬂ tgafﬁ@t e bbPbsiom k&istant film. U. S.
exarrpl es Of en Ortl on rOt ective covers or Coatl n

f ofatenig INoa. 6;999,6%, ,‘3!%&64\%I U8H,E¥L 13, Qﬁﬂslf&a@h 6é1@2t2|08mwned by

b
| 3 (aa%sﬁ)gncegﬁ% 8sae[r aB}?hc ﬁo{x Eaze ?}? 184 ?tl\%hdzpod‘gagt p\géetec%ve COVETS

wadredoatih @ORMP sudihe piBsde.nerh! v@éldéch@cﬂbﬁasanéndeavmml tRé pipe-laying
is located on a pipe |laying barge used in such

| awgagxnap@neaﬁoamww@nﬁam I 1 daposest Mopriap iR loor of the body

% i nvention includes at |east one cl eaning head
(to C ean the p| pe joint J between the coated

as_shown Fi 3 .
SaPOAR" s afe wpdBne Bhioh it KapEoris eed PR & pige Toving barge
BB N8 sMcﬁt p1§9§h§1h§ Nshet 2084, edl“lﬁ%ﬂ n?ﬂcﬁﬁﬁ%tM @8ddri¥ing to the present
opposed si des” of the pipe joint . frame F of "the
meiohéntien Nhetodest as lcatse on¢ elgening hha;hH thl QIFnlnathp (pgqet Jmm J between the
g: céﬁ%ﬁ%gctgﬁg{;e% ﬁg&l%'?pg a%rshgwgel}l IPtl!gsvel l odn§1| 3 86 | onrapalr of cleaning
heads H are mounted in the machine M at positions located on diametrically opposed
sides of the pipe joint J. A frame F of the machine M mounts the cleaning head Hin a
position disposed for successive or repetitive longitudinal cleaning movements in a
line parallel to a longitudinal axis 16 of the joined pipe sections 14 along the pipe
joint J during such cleaning. One or more motors or power sources S of the machine

M move the cleaning head H on the frame F longitudinally of the pipe joint J during

the longitudinal cleaning movements. The frame F also moves the cleaning head H



l'ine parallel to a longitudinal axis 16 of the joined
pi pe sections 14 along the pipe joint J during such

web®@aniszgt One or nore notors or power sour cesPCI/U820051¢18772
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machi ne M nove the cl eaning head Hon the franme F
longitudinally of the pipe joint J during the

| ongi tudi nal cl eaning novenents. The frane F al so

nmoves the cl eaning head Hotatably with respect to the

pi gkt i I | G 4 :
Moty ich Rlpckl"Fo 3 e GoinCToar U BR| of £ RigRAdinal cleaning
c| mamémentrio e erwposition decthe neft0o@dtuditab cltaming rfovement to occur.
includes a first nmounting ring 20 and a second

mol0o2ihg TheGa2 R chides a dtrstl pogitingdinpadd yndp @é‘dbﬂd mounting ring
nei%ilons from each other adjacent to the_ exp

ocaicd @t fmettidinall S evasFPadiions fspyp sash athsy a@gce@cr tq the exposed

.
St ST 18 812 ch OBt Nty THEIRIRL b
U Wh]dpédThenioanﬁn@mgsaJOaHdrzﬂvard gehearaltshinghs tirtradoff 1ﬁverted U—shap ed

nurrb untl n s 24 (Fig. . 3) which, are adapt
@@@isxﬁa SrReay! 55 “E’s’i %Mﬁ.ﬂ&ﬁlb%gﬁmeﬁntwpﬁl@a .2144?1@ 3) which
po4ti
or%%ﬁ@%l%e‘%’p%ﬁﬁtv@% AR W aF Y B8 BBt giBons of the pipe
Eaahacsht thh @ipegommt 7 ngorldem$uﬁpbraﬁx& n2f&harcéMpndle gipd. on

their respective inner faces 20a and 22a with a

sujon2p] e Bavhadrthomosupotitgsadithnd B2dee phgtdedl oBheir respective inner
ro atably mount ed by bolts or other attachnent
g5t 41deansio22arih pptwabls grumbey 91 zepmarzizgwd@ veljesls 28 rotatably

pr o I t
LRSI, U U PR PO GR d  c
pI aisxepmvtdedmzith esrmeetor ej/eléth @®r raspefﬁngrez%@ that Beitghle eomhectors may
fore atter cleaning qgperatio [0023] The franme
ueRra b pi%caa@?nfs@&ﬁsmtww% hesaciii Dot i pe P before

thﬁmnﬁk§ghgaﬂggbagn&kng 20 to engage the support
wheel s al ong an outer peripheral surface 34a. A

T R T

r imgurithg rife2@ eaengaigatiee Sfppbasviteetels glong @ﬂrout@qiehpﬁ&al surface
formed al ong an outer perlpheral portion 36a,. £0024

Si e} o 18par Blateetoo dnaunipsbith ek rst gupnorhye: 4ibeiveen the support
RUA {
LeERP ORI A dthe” { SnERSAIRIR PRI A I R teetn 38

4 Xotraedalung exlowtet peripheras peviod 36aupport yoke 40 bet ween
the support yoke 40 and the second nounting ring 22.
Theoggar $ihdlflyA2 sétdad du PkefRls hashdl dihftBE BREnd mounting

al ong an outer periphera ortion 42a.
ring 22 to engage suppo wheels 28 along an outer peripheral surface 40a. A gear

plate 42 is mounted with the second support yoke 40 between the support yoke 40 and
the second mounting ring 22. The gear plate 42 has a set of gear teeth 44 formed

along an outer peripheral portion 42a.

[0025] The power source or motor S according to the preferred embodiment
includes a rotational motor 50 for rotational movement of the support yokes 34 and 40
with respect to the mounting rings 20 and 22. Preferably, the rotational motor 50
takes the form of a pneumatic or air driven motor mounted with each of the mounting

rings 20 and 22. A suitable motor can be, for example a Model No. 4AM-RV-127-



[ 0025] The power source or notor S according to the
preferred enbodi nent includes a rotational notor 50

wo ooosno2at | onal novenent of the support yokes BAT/ESIb0ZQ18772
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with respect to the nmounting rings 20 and 22.

Preferably, the rotational notor 50 takes the form of

a pneumatic or air driven notor nounted with each of

the nounting rings 20 and 22. A suitable notor can be,

f OGRQFWdﬁpk@arﬁw%?%hnd‘f@ctuﬁ:&"\ﬂy%aétzﬂfaﬁﬁgmﬂh %, %%a&?‘@eﬁfon Harbor,
manuf actured by Gast Manufacturing, Inc. o ent on
HalMidtiganm Ehshgald. be unddisadd thee aimgrermbood fibhmothar sources may be

ge 0 rom ot her sources may be used, and further

P FETORL Bl e P S 1S S gl bt or it Grives omes can
ai dlselbé Vg, OTESr@idnal £OtRE SO0RImoAd LALALLRRR plates 52 on outer
nmotors 50 are nounted on nounting plates 52 on outer

s T ieess 20ip land 2db xafhthe fmeunsingoiingsi 2Q) and 2gs r@Peativdliz 2nd may be

S e U L e o e

ofmbfoes S®ieR edafidacdNdperdingpoher aPinlaPss ahi B0 JRQ@WStates a shaft
at _inlets 58 and 60 and rotates a shaft 62 nounted

ex%emarnigd cricadign threygt psspeiated stats 200andizrt oibe ofountiag rings 20
tg ' 0 S Fyely.. The shaft .62. .
TR SRR TR ety KESRFOL YR ool HHen st o
t viodiireetibnsotosirive adeay €4, avigelaendades thidigehr @BIGBREMAI4AED cause the
gear teeth 38 and 44 to cause the support yokes 34 and
A6UPBOT HelkfsSAhand HO e spfate twithresnrst fadhpmagting Hpes 20angdeR.

22. [ 0026] A position encoder mechanism 66 is nmounted .
wilfB2@ne Arrasiion efcodéremeehanison §6r isrgeuned avith 28e hasbah of the

L R T R ——

andsotited gepertihvesd ¥ind HeoPaR LéRHI1SRE 38eindOn2 EREALEKSly. The
66 provide indications or signals of relative novenent
ofPostiian sheedst 1or pBRdsT300 BraYideingisationsorrt sighaleel ©ldtiye movement

i Ltion.of the
C 3Pl BLaL BB T A PSR B e pgrement e
I ipogisioR Of dreckugiort fEK¥e BY ahb @0 SpREfecy KBS mAnaAEHASs 20 and 22.
are rotated wth respect to the nounting rings 20 and

230017 OudihetiBpaie YRR 3aTanti® £Otchie@RAth RBIRE & BE nPimting ri
tﬁe jgvgar teeetEPSSS,and 44{m It i I e h e TRES

| : is also to be noted that
t ROraadi22 thepughrike ectivornidhe fasatidnel wetms 6Aensbhppgenrtteeth 38 and 44.
each end of .t

tJ Lng. at e hi ne M
LA AR ORI, B 53S0 SRS TR o vk
I ehainting riigvae et end bf heShidehe M]%liﬁﬂﬁa%ﬁlEQH@kfefBﬁE@ bétween their
50 may. be Fr ovided with a sprocket and the support

y B%Bsctpieoieiaize mavement. cHadasired, shoeptetiesial myitors Mo ey he grovided
i aalsbﬁ)rcﬂ@tt 'a4& the support yokes provided with a chain around their

circumference as an alternative.

[0028] A rotational limit sensor or proximity switch 70 is mounted with one or
both of the mounting rings 20 and 22 to sense rotational limits of the cleaning head H
with respect to the pipe joint J and provide limit sense signals or movement
indications over conductors 71 to the controller C. Such signals indicate that a
rotational limit of movement of the support yokes 34 and 40 with respect to the
mounting rings 20 and 22 has been reached. The rotational limit sensor 70 may be an

optical, metallic, magnetic or other suitable sensor to sense the presence of a



[0028] A rotational limt sensor or proximty swtch
70 is nounted with one or both of the nounting rings

WQ@QR00anB222 to sense rotational limts of the cPEHDBINGS/018772

10

15

20

25

30

head Hw th respect to the pipe joint J and provide
limt sense signals or novenent indications over
conductors 7 1 to the controller C. Such signals
indicate that a rotational limt of novement of the

S Upgidshon i@ 8pichl anetarie, Mabiktic&s Reid: tirBel 188atBP YR e Qpport yokes
rings 20 and 22 has been reached. The rotational Ii ?

seféend 740 arilie baitsef relstive zotational fdavélof thegwetorcyakes 34 and 40 in

ot Ui le..sensor, .t g sense. the es e.of : ..
acorlo R PR hedERb T EREn B RRT L Sibegthgpotationsl imit
t asepesr 7oCat@ts anlifnteos YEIROFd rotefidifl Itve dudt thBdatoACor signal is
limt of relative rotational travel of the support

y oRi¥1d3d ta ke awntiotler Ct theoruppasetianosf this ritatiens anatorssS0 so that the
thﬁr&%g%%ge&ﬁ%ta@igp?%@Pg%]yer\é@ nthe rotational limt

sensor ects a rel"ati ve rotationa

tr an, indication qr signal is provided tqQ the.
o8N | oTntisE vt 34 Al Al ore porfRelEHgPER syl & Suitable number
0§ forn&Hosidds Babark N8 eich@ak ibefvedh ik #ideY 844 APUAQIT the support
can be reversed. [0029] The support yokes 34 and 40

ar¥kesafend 40, reenpstively. Bycamiagei@ abthe frammeble in i form of a number of

co tor ,rods or r.s 74 extendj bet.ween.i nn

¢ bedlods BBl 0B RS aioER b el MR B and 40m of the
r espe6it lysésy34 dCay fot AdentinDihe thanficdeBd B dthk f@nfear m

of a nunber of carriage rods or beans 76 is al so

noosed bRLhVGSR: thRiHE! faCeS 133 ang ?ﬁ&g %tf e(g{%@'nésﬁes dmounted

support yokes 34 and 40 for nounting
H extendireg betwaen the th@OBOL ridgs 84 ped 40 anopagetersidks B8 thealengitudinal

a rack.gear 80 (Figs. 1-3, 5) nounted extendi ng

o AE Rivelige i (g crferil snoat Brcp o Sy et eamggs

of éhﬁ | ongi tudi nal axi s of the pipeline and the

exi083Hal 'Sl yask gegr SOHE D)L fhsi mechingM arg caeesaddy, gears 82 of a

. ' f : ine.. .
B3I A SA5HA, i e 4 A pHISHPGLAOS B 1. o
pdeegitgimnal cemo®ren84 agaoh sindee ofhet bieapinpeh¢xl M on .thdhearriage G

orl ORI ofge B s AN 1 1opSioHing) S wovement of the
duwjédighd Ilih%dlfg. ngighighe fﬂot@‘: 6P1e @&g?ﬁ\’iﬁﬁ?ﬁxtgtcﬁfmtrﬂ% be, r%%ﬁ example,

cleaning head H A suitable notor for t ongl t'udi
mot Modgl ItaVIRrE17 fBuckeye®rdVietor afrdtb dEborr 1TddRs 9T 7Lexington, South

Buckeye(r t.qr, fraom Coqper, Tool s.of Lexington, South

et AR A S S T HROTG5A i pifer sources may be

MQisd, Sarld’ 93} SHRL ForBRUSCRS0RRhaRGHridaRdiic P Aid dHBlenUrld&an also be

forms of notors than pneunmatic or air-driven one can

alused.bdt should also be understood that rather than a gear drive for longitudinal
movement, a chain or wire rope drive mechanism may instead be used. Each
longitudinal motor 84 is mounted for adjustable positioning on the motor support
plate 86 by suitable mounting structure. An example as shown may take the form of a
mounting plate 85 and connector bolts 83 or other suitable attachment devices

extending through adjustable slots 87 formed in the motor support plate 86.

[0032] A set of movement wheels or rollers, including an upper roller set 88 and a
lower roller set 90, are mounted with the motor support plate 86 for allowing

longitudinal movement of the motor 84 along the carriage G. The movement wheels

7



used. It should al so be understood that rather than a
gear drive for |ongitudinal novenent, a chain or wire

WO oé/1t2eve nmechani sm may i nstead be used. EacPCT/US2005/018772
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| ongi tudi nal notor 84 is nmounted for adjustable

positioning on the notor support plate 86 by suitable
mounti ng structure. An exanple as shown may take the
formof a nmounting plate 85 and connector bolts 83 or

ot . . .
oo b S DAL L SBoRH T U Ol o 75
86lowed @32]agé re@t7606f thevenmape GheRieferably,r thiel @oBement wheels of the
i ncl udi n n ypper roller set 88 and a | ower roller,

seltoﬂgb,setg_ﬁg o ledevﬁrP%quh%lrﬁ%ﬁ%So%as@&p%%mﬁansg dheygin to rest and
f loﬁdé‘h]![)&i"ira@lgﬁgérﬁﬂﬂé el hlﬁrtﬁbaﬂy&fs%gpe%vé R&riARE 5ds?7f§ pd 76. The

al ong the carriage G e novenent eel sin"the

s earBo188 and diré@ioangawrevcaredt aff the sleppiog heatl Hyis opperiled by signals and
carriage rod. 78 and a | ower carriage rod 76 of th
carragimshenfa gy e (EhHER o BRI P2 oL 94

roller sets 88 and 90 have grooved- surfaces 88a an

d
90083 metihg mepating supppEdrats §8 fhthes hap grblashiaprlystarihsad or cover

78ﬁ)0""55dth%6ﬁea?%ngt R&d' ﬁﬁﬂ%ﬁ%&’ Gt & %Eﬁtirﬁ%{ﬁ&ﬂ 96 %ﬁer@&g The cleaning
The anmount and direction of novenent “of the cleaning

helzedd B nsmydendireod ] sededal caivgniddrml, avothmpaviaily favsititdd eges, such as a
[obisdt BRSOk fornauBlscr frandiasb g TarkHare, Tk The blas

glegrzﬁiﬁ?cgphééaaf@f apied aQFasi‘%?\é? othkP Quitdb1d aﬁhg?)%{%%ees provided by

nmounted at "a central portion 96 there
c| tharvileagirgebehd Hntaythb eipm pintf J demgrdtanedn VBt elonasile particles are

SRR ot ot SRS oS50 207 BTN v

ThapdbRsbn@RPEbMAE ipphea6lrdd GorddPnii8S p@pb&si VEhOhbrasive particles
other suitabl e cleani ngdpartl cl es provi ded by the

cl fzemithg blesh dpicater theed di0Pecopiaichthepipelinegjomitdabeg cidaned. The
abr.asi.ve rticles are provided at .a connector |oint

S RO Tty B ke Ry 05 B ofBaf RADFEN lacdoRefl burfaces and
t hyelatle By-PloBEctd for GORAMIt tmAtE@4D fPor WRRIrNal SR G cﬁfﬁﬂhe pipe joint J.

cl eani ng purposes. The abrasive particles fromthe _
bl Bt clegnpng lesd d¥ stiwesdtoxdandbmpiae joinhuuficesesol that § gneath gurface is
oS 308 POk O SR Bh A Bo B ¥ v

bytype mdte tenvehtib@imamnherat eri al from external portions
of the pipe joint J. The cleaning head H serves to

cl@asu]t hesRLP Sba@l B aftitdsaaRSmSA] hitebitRr WBRURaRHEE36R0ved by
is present” for subsequent application of a corrosion

r ¢be blastheleaytieg dpeyatom 4k gathofedsuideradvicion pppartial vdegum in the cover
CORug rﬂ)b o ?l'lle Hga%]r?é head H and transported by a return line 106 of the cleaning

head H through a conduit or connection.

[0035] The motor support plate 86 also has arm or lug extensions 110 (Fig. 5)
extending outwardly therefrom at suitable locations. The arms 110 serve as limit
indicators and are sensed by longitudinal limit sensors 112 mounted at opposite
portions on a support rod 114 of the carriage G on each side of the pipeline joint J.
The longitudinal limit sensors 112 are mounted at adjustably located positions on the
support rod 114 by clamps or other adjustable attachment mechanisms 118 to adjust

the longitudinal placement and thus the longitudinal movement of the cleaning head H



[0034] Spent abrasive particles and netal and ot her
waste materials renoved by the blast cleaning

wo@p®salsen are gat hered under suction or partiBCT/USZO0/0M8772
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in the cover head 100 of the cleaning head H and
transported by a return line 106 of the cleaning head
H t hrough a conduit or connection. [0035] The notor
support plate 86 also has armor |ug extensions 110

( Rivéth redpeX il ﬁ%’ﬁ e Quinypar dirye ﬁcg'fgﬁtﬁﬁl an%"v Wil abkSrs 112 may be

| ocati ons The ar 110 serve mt cat ors an
ar qotmhsmdtaﬂgc, Irmwehmdjrrmheﬂ puitables e&mmrsstoliéhsmheltlﬁésences of a

t d 114 of .th
o LS PRag e Ptsal AT B BreneRE ST mertarest jashiee op herpyans 110, The
| or@kiuEhA) @ﬁodeh{éhi schEA8 QN 2 féﬂr?a@ﬁﬁldlﬁbﬁﬁ‘ bed r1 %dlcatTthhat a limit

adj ustably | ocated positions on the suppor
cl einjstatize lengidinabijra] aiflthe alctziop mead Brectither ﬂ;cmgltildﬁlal direction

t | t dth th
| 8‘%8?#63§e°ﬁi? Ocaet P b BT ng head i th
PO 05y B o T A e
Otlhﬁglt&h'ﬁeﬁeﬂ%!v@l %ﬁ%@fcﬁh&? oP %]‘Eﬁgl krjgro@f(ﬁﬁed%?%oﬂ uo@ors 115 to the

corresioondl ng optical, netal netic or ot
neclenesm Grtotstuep grenatioh 1. the hretdrdriglAtlmib]m ame the directional

TS RETREIS A0 0 SR 30 ko) Bt
t rayRImak Wlﬂ?ré?,b&ﬁ% 8 Pﬁ@‘%oiﬂt']nha%'ﬁeléﬁ racfu'%@%ias kfgxb gﬁ)@mon of the

direction with respect to the pipe joint J
obleaningheal GO 31 thwfemnet Eewlﬂowgpdcm thier@ipe jdimti k canethewbs adjusted so

AN T
1040, R PRIERCAS, 1 OB
| Cﬂi‘g‘vﬁé’(ﬁbfﬂ% of)&@t\é? L g ﬁl%)ﬁﬁo i t?]ﬂ(f'*rf% %2 ahll g‘z’:%ht?ﬂles%mch panel L

| ongi t udi nal ¢l eani ng nbvenent spect to
pi(Pee. [9i the kohtielle@maché evpedgraifinebirokigtd amtiollet bePLC, of any

DR 0 L R S AR
| TR@stridi ) el ETbIRG, TIP4RMERE cGﬁ)’olfé?@ R th-é Srm of other

controller C control’s operation of the machine M
oIprewsss ¢ongel ppmwatd@dr tympterspechaoa partsomal computet,dagitppcomputer

#%iétog’&ﬁ??%??f qp]‘r@%@ Wi %ggféglg@t?%%ep%ne co(ndltgomng circuits to
Camd efddders, @énsB’ﬂstdoﬁlo&ﬁy of Yhd ARLEINE MMETHd BdntholRE C, unit T and

such as a Mbdel D4-450 CPU from Koyo El ectronics
| pgoeltly prespreferably depatedfin pakgnslos n profectionoiem alohditios on the

C%@cl?'o% Und 8&)% ‘tgallqrge f %srrisoéon%tertﬁlc{nal, the controller C is provided with an

uninterrupted power source or UPS for protection against power transients or surges.

[0038]  The input/output unit I (Fig. 8) includes a control input button 120 which
allows an operator to select whether the cleaning head is to be active in cleaning the
pipe joint J in only one direction of longitudinal scan or movement of the carriage
head H with respect to the pipe joint J, or in both longitudinal directions or scans. An
indicator or light 122 in the unit I is energized when bi-directional longitudinal
cleaning passes are selected. An indicator or light 124 in the unit I is energized when,

in the alternative, only one direction of longitudinal cleaning passes or scans are



process control apparatus or conmputers, such as a
personal conputer, |aptop conputer or other form of

w@ovpaieee] with appropriate interface or si gnaPCT/US2005/018772
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conditioning circuits to the encoders, sensors and
notors of the machine M The controller C, unit | and
panel L are preferably located in an enclosure for
protection fromconditions on the deck of the pipe

bagdGuoteds Al Sor&EANNEREHIRN ?hmeltcﬂ%tﬁé?%ﬁ%lle SipHantiferic gldftcator 125 is

provided with an uninterrupted power source or
prmO@tsied@mﬂ@gamﬂstp aﬂgmm apesatei ce”rﬁhesmachmmh@@sreceglﬁcﬁ)ﬁﬁ}sages from

et S Geprtailet o entlins Bletigferdiss Luigapatio e PLC.
head s tQ be active in cleaning

he cl
th@t"gﬁ tﬁg?&& 3% nqobﬂfvno}@ a?%%tanoqpea%ton %@?lﬁthhﬁaqmount or
S ClreiontBY S48 Yot flonhi\Gef Bf gfeasaﬁ?MSQkéé 4 L A6 SR Hospect to the

to the pipe joint ot h rtu
di meumtmgmngs ﬁbamd. 22\rbatwebm ddritudimal |sghlts 128s invtédhabove, the

unjt | I.s ener ze e i -directj.onal ongltud

o longt n‘?:lég%? e B Bk dier g laffctlpp@lﬁ%y input button
12¢p0. n1d lgs Wyt tﬂe b18arBA dﬁhgéd%eﬁ ﬁ‘i@@é"m h'}aét&ehke sean of longitudinal
alternative, oOnly one rection of |ongitudi na

cI I@aﬁfrmglt@alslwsesmlor@dhﬂ sipgrjeigt) ecthedire&igoofabn langitudinal axis 16.

anel .or oth tabl e. uer.i.c, i ndi cat or
RPN BEL oo RSP By A LB R AR TR el O B Shersor 1
t hideef o fige nt@11E€C The/ FoBASAULBorhE PRRIEHE oF btbrtRl pRGition for the
the controller Cto view instruction codes or settings

s eTPPeId yokes, Fardagq rad ohd atheo streasireiof tlg frime Fam ta beprovided. The

o V08 59B L SELEE b BRI B RS s

Wi 130 witls pedbri¢ad sélb@edR&RIBAY rings 20 and 22 bet ween
| ongi tudi nal scans. As noted above, the | ongitudinal

SCR0S0Jar esinftarlyOa Bt LBRE baRfr ol
IC[?dI rectional b ?/aﬁléputﬂﬁglut?gkﬁl %%‘?qgfl‘?@%]ovﬁféd to allow an operator

c I te mtlﬁgth@e:ad‘solﬂerrfbvéam nnChpmla’smeﬁmﬂlEM@osman thoef support yokes are to

o WP MRl PR Bhetfe PRRG T e 45l Fnk{ posion of the

CCiﬁb‘féablel doRHonbits bOtheTFankey. ¥28 vhmiePbPYIHE @eﬁﬁlnk W& end point are
unit | to allow an operator to identify to the

comtared ten the selectpdkeyd 632 of the keypad p3éi t Aorentrol mptl]lt key 136 is
f
r@g‘tﬂfi i t@%{c‘) J£rlIL}’c 5r eO%rgP l?rhgs‘?i? gﬁealrn—glfnz eqsf rﬁgr‘%{l %@8%5 after the

ThRachielefSis Akt CAEE for EdahiticNipet HidnS Lk e fte PRSAdvAToBY the blast
then be entered through a keypad 130 with nuneri cal

s dicad Bepginsy I'he amoupon4one siorhd entergd by weof sdlpctediser 132.
button or key 134 is provided to allow an operator to
nd004} t HEhecmmtrobdwitnh pBnelfL GfigeNdnglodesta amttoliswit@st40 which has

p%ﬁretel soenm}grs]e an OFF rﬁos}it%ﬁealeacr:l%aﬁmg apparatus to an off or deactivated
position; an AUTO position where blast cleaning operations proceed automatically
under the control of the controller C; and a HAND position for allowing the operator
to manually control the operation of the blast cleaning head H. The mode control
switch 140 must be in the AUTO position before position of the start button 142 is
able to begin operation of any cleaning cycle. The control switch panel L also
includes a start button 142, which allows the operator to start the automatic cycle

operation when the mode control switch 140 is in the AUTO position. The control

10



nove with respect to the nounting rings. This serves
to define final position of the noveabl e conponents of
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point are entered thru the selected keys 132 of the

keypad 130. A control input key 136 is provided to

notify the controller C of the anount of tine which

el apses after the nmachine Mis activated for cleaning

opgwiadh sunel Laudhdahangesth iMAtY t | ;
head B %g}si ns. The _amuntﬁgﬁeél?tig%ggﬁn 224’e‘ﬂ@g$3%§%§/he machine at
wa§iyoeu dosidign dyits] Geeratingoeyt]e Aibratams rthé nsvhine M to the home

papelk..- L (F Q. i ncl udes ontrol, swi,tch 140 whi ch )
P05, T Ry DL B8R, 07 e R gl 146 whin
apgivates thel dpepttiolof 1y blaR 3fhhinathes. posi tion; an AUTO

positi on where bl ast cl eani ng operati ons proceed

au i CAl h¥vdRggr, L h ller
et SR R ) SPRLE Pl 8 pBTERLY FonL s
neReE Py toguene ofirst hethepdraaingdradd totthe ldfil @aight hedayig. Similarly,

head H. The de cantr itch 140 pust be in_the
s RIS PR ST gap——
| smewd thet th&ret e INBI A | g&nY y i€ i
control esyvi tch pgnel L agﬁgo@agg%g%sﬁgmgﬁg%hﬁ’ u%isgg& Finally, a
14pntrghpwiciallb3ved thheooel switeh paned tlantlowhenasfepatait i select the

cygl e, t.i.on en th de, control .switch 140 is in )
RSB b RS SRR o et e
| 0l and @2, AarhtlgRitBOYdubler BMELRRE b fioc s s QRS t he

machi ne at any current position of its operating cycle

arngdo4yt urms tﬁ@igp%g' - | £ 0Ny - Th .
cgnt_ r%l SW Itnch pane ir{é?ét&a%lo?ﬁﬁ%ﬁ ggetgggﬁ%@&c%ﬂn%sr%fe’ efficient,
swiliabfie aud cleahiic lwperatipw.athsret sencopedppirigosboat thidpipbljast T of the
Clsﬁarli E‘? hegd. [tﬁ0421§ A novenent cognf_lr ol switch 148 of )

t REPRIE APPS S fortBhT45teh sganmoyemsnts of {he,pleaning heads Hrplle machine
a Michs be @bnirfiedCARISY Aled 84S | i
desicr ed.e S?rri larl y,ad_;ﬁa n%ve?re%%ﬁgg%ﬁﬁgﬂlfé{\}\? ?‘”{clhr%llgg&%‘?é There is
t lilsodwrieed forsantachwish tled machand Miaghidmit cpiercpemtiono nove

the other of the two cleaning heads to the left or

ril@M4] adn dies bperdtiorFoftiel preseat amehtic, witist R ct@BpRian automatic
tge @gntrol %:é\n ch.Hi?$ nel. L gllows .an operator to

s 8PRNE PRRReofihe ¢dgan d K the mpwnting ringp g8randy23kars Igwered onto
A e Wikdy. " i § b el d 2240int ] usi
8 LT SBOBEL A A DAYl G B s uig
d & speekr bl@be 8 stendoifs Bé f oregoing, it can be seen

that the machine Mis safe, efficient, reliable and

c @S] i n Thpataat bwtton T4peisahéSpiResedl A AgppaR Yked B8 and 40 rotate
plblge joint. J of the supply hoses, due to the raster
sUaH RERERRY syish {Ghepense #tppineh dwdeotationT pied wesstingethe encoder

mechanism 66 to zero. The cleaning heads H move longitudinally until limit sensors

112 at one end of the carriage G sense the presence of extensions 110 on the support
plate 86 and close. The controller C then stops longitudinal movement of the cleaning

heads H on the carriage G.

[0046]  The switch 146 is then activated, starting the flow of blast media from the
blast machine. When proximity sensor 70 is open and proximity sensors 112 are
closed the blast delay timer begins. At the end of the blast delay, motors 84 are
activated by the controller C. The cleaning heads H begin to move longitudinally

11



M can be controlled and operated by a single operator
and fully automatic. There is also no need for contact

wowdok/1182e1 machine Mwhile it is in operation [POBUE2005018772
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the operation of the present invention, using for

exanpl e an automati c doubl e pass of the cleaning head

H, the nmounting rings 20 and 22 are | owered onto the

pipe joint J . The nmounting rings 20 and 22 are

C r . . . . . - . - . .
CFREEIR R S00, RIS LA LI EARSEL R g po i
pVélssettic sTpperspipiedit foy oke of 8¢ mendng olepningtheadsilinears a proximity

PapTT ) ot s Bl oS e PRE B8 Rt bt Yo, ShufSHfer € canses
chirapioRe daepdshid é’[@é&ﬁréé 0BgH 1 stop Aol theM tdverdel dikdction. The same
sensors 112 at one end of the carri @a{ge G sense the

ppexede ipflobawehsorots ather Jaanite hsahpbet thsl eqraplgdommnd its first
close, T controll n [ ongl t udi_nal
ol Ean Gr RSB Slob! EHE B L S e

81 et 10 RSB B e
PER¥stBnttY (RERRPHIrd@iohs]l LBEMANH: BY@théThipk ;S80S @lsng déir reverse
are closed the blast delay tiner begins. ﬂu the end of

t hrevdl) elsanidg tlewypipergoiot & 8dr hi-dirertivhalatlesahitg/mpmement, the cleaning

t I . The .cl ' heads. H i.n to.
Fg‘%ﬁﬁ% 8?%%&%3}13%,4@1“?@3{1 %gﬁleglj?%}l%ﬂ{l o?‘%lgelég bqn%}tﬁ%\rllgl movement. As
ahpRa] ¥R dehidLhRNi9T foPbRE WahiRoQlcad M Mehyt MSo PEREt to occur only

joint. Wen the support plate 86 for one of the noving
cduarg pge MigdsorHoh amvsmanipibdesiiedy Memementimothgtreygrae or return

end of a first directional. |ongitudin n, t

Bt spitaplie Bl 8% 8 R PR 57 WPl BT e C thar
hegdle bPa FiRRliROEbHa Sdhnl M QISR il bf RAEIse TonglineingBgtan is completed.
procedure is followed for the other cleaning head H at

t Hé thorppieafi ene Hill cyde fafrtzaveliiap dletactsdapy Preamitygseasern 112, the
al It 0 ' 0

ROARHBE Ly ORES IR B RRESS o Bhe REg? AT LRAEbort vl 3
r ehdi40 with F3pedte thé heniting rings Lheantli 225by dhriecinental amount of
scan, noving over the pipg joint J during their

r &xfatioal fragelewhich | ip 886 BEP threcqntivdler &7 By S¥p qogpt input switch 126.
PRI SREEERL bl L B ot ol
| of\tinigitddinall scamvaomnthe phse joddtdd, THehdeaniresindadg Hacdutiniie gycles of

for one cl ' head . al b t I
QB b ratamPERR PSR B UbioReEeay gl Febl (eespdrietfpt set by
L)th&(l? Swi&Y B r@ﬁch%?.;}ﬂl' ﬁésdtliﬁlg,ct b BResSRE ShiPie %o Hfétdléangrfgeheads H

mty sensors ntormthe controller C that
f disengages and the support yokes 34 and 40 return to their home position on their

respective mounting rings 20 and 22. The machine M can then be lifted and the pipe

advanced to move the pipe joint J for a protective coating to be applied.

[0048] It should be noted and understood that there can be improvements and
modifications made of the present invention described in detail above without
departing from the spirit or scope of the invention as set forth in the accompanying

claims.

12



cycle of a first directional scan and a return or
reverse |longitudinal scan is conpleted. At the end of

wo@p®sfitd2kl cycl e of travel as detected by proxiPET/¥S2005/018772
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sensors 112, the controller C activates the notors 50.
The notors 50 then nove the support yokes 34 and 40
W th respect to the nounting rings 20 and 22 by an

i ncrenmental anmount of rotational travel which is set

into the controller C by stepageigit i nput switch 126.
After rotation by the established anount, the cleaning
hgﬁg§wu%aﬁkaqgn1another cycl e of Iongltudlnal scans

along the pipe joint J . The cleaning heads H conti nue
cycles of back and forth novenents, and rotation
bet wee I c
ohi ton < 8 oty WRERRCIo AL aSBhubpind Rkt formed at end
Spipibys oﬂonglmdmﬂwélamxtﬁgldhgadmeﬁlsmtmam gbepatedaripe, tcheprising:
support yokes 34 and 40 return to their home position
on t hehklebgiapaeid toeclenduhé pipg jointigaweéh thedoatad sddhiens;
machi ne M can then be lifted and the pipe advanced to
nove t BQ’raﬁiaOﬁ)rhﬁdnﬁftm% th® Cleanink e ﬁgao@ﬂ@hl di§pdsed 186r repetitive
a plied. [0048] It should be noted and understood that

dindl Qieanmga meansmeniss alang thodifd feini dwdngrethanige, the frame

LN R M

iawgﬂﬁggmvagﬁggj forth in the acconpanyi ng
clainms. CLAIMS What is clainmed is: 1. A pipe weld

cl eani pgodmatt ﬁﬁ Joftr6Miag o 1t'ﬁ§fn§1 mBY&fedt @h@bodifbABHIR cleaning
end portions of longitudinally extending joined

sheadi witlsrespect tratthe ghisi jpmt; conpri si ng: a cl eani ng head
to clean the pipe joint between the coated sections; a
f rane figit sensors ifogsdnsimgCloaginidigpl eakneant dinptssof thercleaning head

sposed for repetitive Iongltudlnal cl eani
AT 5 ShrgPReIopt pad; BPding, Fichgls dp ﬁ.q%atroltlﬂemdwatmg a

Lo%@ﬁ?ilﬁéll'lﬂ& eﬁkﬁ%ﬁ‘hﬁ%a@ﬁ&ﬁaﬁ@”' age for supporting
t

eanlng ead urlng | oAgl t udi nal cl eani ng

rovenht A B R EsteoRng "R ol bt ERale B AR of e pipe

r ﬁﬁﬁ&ﬁ]ﬁng@qdlbﬁgimdmﬂ jcteiatiing nhdvedensensors for sensing
| ongi tudi nal novenent limts of the cleaning head with
respect to the pipe joint and providing signals to the
L
co.nt ro g rplpl)en %}e(l: ! Ileggmg machine of Claim 1, wherein the cleaning head

comprises

a blast applicator head for applying abrasive particles to clean the pipe joint;
and

a return line for extracting abrasive particles and material from the pipe joint.

3. The pipe weld cleaning machine of Claim 1, wherein the frame comprises:

first and second mounting rings located at longitudinally spaced positions

from each other on the pipe adjacent the metal pipe joint.

13



| ongi tudi nal novenment limt is reached; and a notor
for noving the cleaning head on the frane

wo oovgitiszei nal |y of the pipe joint during the PCT/US2005/018772
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| ongi t udi nal cl eani ng novenents. 2. The pipe weld

cl eani ng machine of Claim1, wherein the cleaning head
conprises a blast applicator head for applying

abrasive particles to clean the pipe joint; and a

ref. ur n TR @ideOtveRK tleafink "Ga@Rhe Y VEIaRAr 3 Ghe®irMe: frame further
material fromthe pipe Joint. 3. The pi pe wel d

clceamrﬁgs machi ne of Caim1, wherein the frame

conprises: first and second nmounting rings |ocated at

I ongi t uilishahd yepdceppgo yokésorach suppogapdkeoidieg ratatablyemounted

p| e adj acent the nefal pipe jpint.4. The.pipe wel

e RORICOWT Ot 8. aikhsreord PARTERgeY G rdepted fo
C %‘Edb‘fée §H0L{1hfe§ént1§f‘$o§§rﬁ&ﬁ%§ly PRBEL: 1Y %Expe%@ﬁﬁ“ and the associated
support yoke being rotatably rmounted with an

agsowiteigethgone of the first and second nounting rings
and adapted for rotatable circunferential novenent
with respect to the pi pe joint and the associ at ed

Chi m atq PR R RS AR AR RE AR each

of the nountin s for tabI noVi he s
yoke wid ﬁlolt(ersl’p"g‘élfte g‘”ﬁh%‘%ﬁo nt?ll‘3 ﬁﬁo Rg. n@% éf’ eOtfjiiaE]g' moving the
{)&Jt o8I Nih PREEIAE tHIm&d @i g, f urt her i ncludi ng:
limt sensors for sensing rotational novenent limts

of the support yokes with respect to the mounting

rings. 7. The pipe weld cleani ng machi ne of Cl aim 6,

f ur-t herThawipewelipleaingmasiing af Clagp ScBwtheoincludipg:

novenent and position of the cleaning head wth

r espectlimhip seltserspﬁbp eetjsing mtatiogal dreenpinp Emikslof they Bwnprigokes with
machi ne OL . Wherein: the limt sensor senses
rJF%PteFfotr‘?é GMOHP{P%%‘P%% he cl eaning head with respect to

the pipe joints and provides signals to the controller
indicating a rotational limt is

7. The pipe weld cleaning machine of Claim 6, further including:

a controller for controlling movement and position of the cleaning head with

respect to the pipe joint.

8. The pipe weld cleaning machine of Claim 7, wherein:

the limit sensor senses rotational limits of the cleaning head with respect to the
pipe joints and provides signals to the controller indicating a rotational limit is

reached.

9. The pipe weld cleaning machine of Claim 5, further including:

a position encoder forming an indication of the relative position of the support

yokes with respect to the mounting rings.
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reached. 9. The pi pe weld cl eaning machi ne of Caimb5,
further including: a position encoder form ng an

w0 psas2epn of the relative position of the sSupEDD$2005/018772

10

15

20

yokes with respect to the nounting rings.10. The pipe

wel d cl eaning machine of Aaim9, further including: a
controller for controlling novenent and position of

the cleaning head with respect to the pipe joint. 11.

The pi pe weld cl eani ng nmachi ne of C aim 10, wherein:

the position encoder provide a signal to the

cdit r ol TherpiPhrKaleaning mpchinad GJasn Pi Brther inglding ppor t
yokes with respect to the nounting rings. 12. A pipe )
wel d claeemittodenduronolliog ahevement pidppogibomef therqlesning head with
wel ded eng gortLons of longitudinally extending joined

s &EPCEHS U3 PREIYAt coated pipe, comprising: a cl eaning
head to clean the pipe j oint; a frame for nounting

the machine on the pipe at the pipe joint, a carriage

f arn. mourtd pige okl démany machissst Claint he, Wheaen, a

controller for controlling novenent and position of

the cl eadiRgitdaashcelert PRAVERT 4 isAgRI t6 &6 WontrbDér SRINGLIAY relative
the position of cleaning head on the carriage; and a

mypositiofi of theosuppert tybleesoviduespagt tecthe mgunHng e8gect to the
carriage longitudinally of the pipe during the
| ongi tudi nal cl eani ng novenents. 13. The pipe weld

cl,eani n ' . ' . i,N.: .
2 ek HREAE ol Syt o OREF b ToRE RARIaA af elded end
t hrtb@isr ioflg ongittlina g peténding tjpmeflr aemiond 4of Tweighi pmated pipe,
wel d cl| eani ng machine of Caim 13, wherein: the |imt
séREPrIsEEhses rotational limts of the cleaning head

W th respect to the pipe joints and provides signals

to the m@mmlaﬂh@dtpﬁ&a@ﬁteim@eﬁmtbt ational linmt is

reached. 15. The pi pe weld cl eani ng nmachi ne of C aim

12, wherfame fdrensenmgrtse macHinglen theipipe atdeagipe soifor

sensing novenent |limts of the cleaning head with

r especta ¢@riage for mounting the cleaning head on the frame;

a controller for controlling movement and position of the cleaning head on the
carriage,
sensors for sensing the position of cleaning head on the carriage; and

a motor for moving the cleaning head with respect to the carriage

longitudinally of the pipe during the longitudinal cleaning movements.

13.  The pipe weld cleaning machine of Claim 12, wherein the sensors include:
limit sensors for sensing movement limits of the carriage with respect to the

frame.

14. The pipe weld cleaning machine of Claim 13, wherein:
the limit sensor senses rotational limits of the cleaning head with respect to the
pipe joints and provides signals to the controller indicating a rotational limit is

reached.
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the carriage. 16. The pipe weld cl eani ng nmachi ne of
Claim12, further including: a position encoder

wo eoositrgg2an i ndi cation of the position of the PEF/DFRGH018772

10

15

20

with respect to the frame. 17. The pipe weld cl eaning
machi ne of Cl aim 16, wherein: the position encoder
provides a signal to the controller indicating
relative position of the position of the carriage with

r §gpectThk g el ctiBing Bachhetift8aitel 8 B8R RIsiBGS iftfude:
to cl ean metal pipejoint forned at end portions of

| ongi t wdi.- I i WYl : kans : :

o0 ne A8t ) RLORERE B ARSI AR repet o
j dhedartigdeween the coated sections; a frane for

nmounting the cleaning head, the frane having first and

second nounting rings |located at |ongitudinally spaced

PSR TS Ayl B B SSE

position djsposed for repetitive |ongitudinal c|eaning )
mov eme AtROSKI @eRderHermingan igdigatian: ghtheRasHiqme!t thergeiage with

a i joint during cleaning; a controller for
c (lg%{ﬂgcttt{? ﬁleqir#%e

rol Ting Tongitudinal novement and position of the
cl eaning head with respect to the pipe joint; [imt
sensors for sensing |ongitudinal novenent limts of
t €. c| Ganipiny Weldgleaning mabpwetf Glaint Ke Wiepeinj oi nt and
providing signals to the controller indicating a
| ongi t titH paditiom\eaneder drovidés bsigmhabale canttolernidmating relative

for noving the cleaning head on the fr
| BAgHewuaT &FSIPP?UB’P 0? H“é cany@emﬁw@sw ﬁoﬁgg&a@e-
| ongi t udi nal cl eani ng novenents.

18. A pipe weld cleaning machine to clean a metal pipe joint formed at end

portions of longitudinally extending joined sections of coated pipe, comprising:
a cleaning head to clean the pipe joint between the coated sections;

a frame for mounting the cleaning head, the frame having first and second
mounting rings located at longitudinally spaced positions from each other on the pipe
adjacent the metal pipe joint, the cleaning head mounted in a position disposed for
repetitive longitudinal cleaning movements between the first and second mounting

rings along the pipe joint during cleaning;

a controller for controlling longitudinal movement and position of the cleaning

head with respect to the pipe joint;

limit sensors for sensing longitudinal movement limits of the cleaning head
with respect to the pipe joint and providing signals to the controller indicating a

longitudinal movement limit is reached; and

a motor for moving the cleaning head on the frame longitudinally of the pipe

joint during the longitudinal cleaning movements.
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