METHOD AND EPUI PMENT FOR PRODUCI NG PROTECTI VE- COATED STEEL PI PE Thi s
invention relates to a method of, and equi pment for, producing a
proggctLVe-coated steel pipe 5 having a thernoplastic synthetic resin
coa;|~g“forned on the outer peripheral surface thereof for use, for
exanpte, as a foundation pile in civil engT ieering works. Sone of the
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which are driven into the bottom of tge seabeﬁ &
this case, steel posts are disposed between such a
structure and the tops of the bearing piles. The
portions of the steel posts which are in contact with
| 15 the surface of the sea, as well as the portions thereof
positioned thereabove, are exposed alternately to sea
water and air owing to the ebb and flow of the tide and
by being splashed by waves, sO those portions are most
likely to be corroded. Therefore, anti-corrosive
20 measures for those portions are particularly important.
The following are examples of conventional corrosion-
- proof steel pipes used for this purpose:
(1) a corrosion-proof steel pipe with a urethane-

or epoxy-based coating material applied as thick as

25 3mm or so; _
U/ (2) a protective-coated steel pipe comprising a
' ‘steel pipe and a coating (e.g. a melt-extruded coating
of polyethylene) formed on the outer peripheral surface
of the steel pipe by extruding molten polyolefin resin
30 continuously onto that surface; and
(3) a helical tape-wound pipe of which the tape
winding is applied in a construction work site such as
'that disclosed in Japanese Patent Laid-Open Application
No. 40925/86. The tape is elongate and has a generally
. 35 rectangular cross-section defined by an upper face, a
lower face opposite to the upper face, and two opposing



(3) a helical tape-wound pipe of which'the tape winding is applied in a
construction work site such as that disclosed in Japanese Patent Lai d-Qpen
Application No. 40925/86. The tape is elongate and has a generally 35 o
tectangul ar cross-section defined by an Jgpper face, a lower face oppositgr
to the upper face, and two opposing -2- side faces which are shorter ™= .
than the Uppesiwﬂa@w wﬁﬁ.@iﬁareElsimmﬁne thar ftihe szmrf lam@l lowex ef €7 ence -
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requiring ponisdhﬁduaa Iabour for its repair. In the case of the pipe (3),
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wound hel10a|ppkme&hm;emnemelt-extrusion coating method, the
manufacturing equipment is very expensive and the cost
of transportation of the steel pipe after anti-
corrosion processing is high because vulnerable coating .
must be well protected during delivery. Further, the v
15 pipe may be flawed during handling in transit, thus
requiring considerable labour for its repair. )
In the case of the pipe (3), a heat-shrinkable
polyolefin tape having an adhe51ve layer formed of a
- thermoadherent polyolefin which has an adherent
20 functional group is wound helically around the
peripheral surface of the steel pipe pile while being
partially overlapped with one edge region of the lower
face of one winding overlapping the opposite edge
region of the upper face of the immediately preceding
25 winding. In such a protected steel pipe pile, a gap is
formed_adjacent.tne overlapped part of the tape and the g;)
pipe, which gap causes corrosion. Additionally, it is
difficult to form the tape winding start and end in
good shape. _
30 Further, in seasons or districts wherein the
climate temperature is low, the heat-shrinkable
polyolefin ﬂ;aa.geg hardens and loses flexibility out of
doors. Consequently, when pushed against the surface”
of the steel pipe, the tape does not fit closely on the
35 surface’ ¢« and even when the steel pipe is preheated to
a predetermined temperature, the shape of the tape just



peri pheral surface of the steel pipe pile while being partially overl apped
with one edge region of the |ower face of one w nding overlapping the
opposite edge region of the upper face of the inmediately preceding 25

wi ndiyng. In such a protected steel pipe pilehsg.gap is forned adj acent the
over | apped part of the tape and the pipe, whitTh gap causes corrosion.
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the steel pipe, the tape does , not fit closely pn the 35 surface, and even
when'the steol pi fendify RESEER tape £ oBlie thfin e RpRYeRtR cthd Eeffape
of “t he tape j uSt . froml-fafming pacssifaermocoatinghereof to the pipe is
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iperipheral suilDacesiiéet helically around the outer peripheral surface of

% : ' a preheated steel pipe while contacting adjacent side
' faces of the sheet in a face-to-face relation to each
other without overlap; and
heat melt-bonding the sheet to the pipe and the
15 -contacting adjacent side faces to each other by
applying pressure as the sheet begins to melt.
- Preferably the method also includes preheating a
- length of the thermoplastic synthetic resin sheet to at
§ . least room temperature to impart flexibility'thereto
' 20 prior to abutment of that length of the sheet with the
outer peripheral surface of the steel pipe.
| 'Preferably a coating having relatively weak
bonding force is formed beforehand on the outer
peripheral surface of the steel pipe in zones
25 corresponding to the winding start and end portions of
U/ the sheet, then the thermoplastic synthetic resin sheet
is wound and melt-bonded around the outer peripheral
surface of the steel pipe so as to cover both coated
zones and the pipe between these zones, and thereafter
30 cuts are made in end portions of the melt-bonded sheet
at the inner boundary of the zones whilst the end
portions are at elevated temperature.
Preferably the method also includes subsequently
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removing said coating and any overlying unwanted sheet
35 material from the zones beyond the cuts.
Preferably, the method includes subseguently
applying sealant to the end regions of the melt-bonded



a preheated steel pipe while contacting adjacent side faces of the sheet in
a face-to-face relation to each other w thout overlap; and heat

nmel t - bondi ng the sheet to the pipe and the 15 contacting adjacent stde . -
faces to each other by applying pressure gg_the sheet begins to nelt. J
Preferably the nmethod al so i ncludes preheating a |length of the =
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flexibility thereto prior to abutment o eng eet with
the outer peripgME@Fialsface of the steel pipe. Preferably a coating having
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the end regoonstié pipendkisbangedtion, the equipment including:

a sheet feed means for feeding the thermoplastic
synthetié resin sheet obliquely with respect to the
longitudinal direction of the steel pipe so that
adjacent side faces of the sheet contact each other

15 without overlapping of the sheet; and

a sheet pressing means for pressing the contacted
side faces of the sheet, which has begun to melt on the
outer peripheral surface of the steel pipe, against the
outer peripheral surface of the pipe to heat melt-bond

20 . the sheet to the pipe and heat melt-bond the contacting
adjacent side faces to each other.

Preferably the equipment also includes a sheet
-preheating means disposed between the sheet feed means
and the sheet pressing means to preheat the

25 thermoplastic synthetic resin sheet to at least room
temperature. : ~;)

The present invention also provides equipment for
producing a protective-coated steel pipe which
includes: '

30 a pipe heating means;

a sheet feed means for feeding a thermoplastic
synthetic resin sheet obliquely with respect to the
-preheated steel pipe so that the side faces of the
sheet are in contact with each other without

35 overlapping of the sheet, the sheet feed means having a
rotary shaft which supports the thermoplastic synthetic.
resin sheet in a coilwise wound condition and which can
be inclined with respect to the longitudinal direction



-4- sheet after renoval of the coating and unwanted sheet material.
Accordi ng to anot her aspect of the present invention, there is provided
equipRent suitable for 5 producing a protective-coated steel pipe by
windijg a belt-like thernoplastic synthetic rgsin sheet helically around
the outer peripheral surface of a preheated steel pipe by rotating the pipe

at a constant speesk Aih YRIEL b}k (45 S BhRidied Wi A wHBYETN!

in 10 the pipe aﬁ%#ﬁg ectlon equi prent i ncluding: a sheet feed neans
for feeding the t ;# %&mthetlc resin sheet obliquely with respect
to=the | ongitudinal di raecshemt gréseing asdans mzscpﬁéﬁirigijmrdommtémces

of the sheet cont and a
sheet pressing m}%ﬂ af&%érgeg%ang jf?lﬂ]tég%é\ (f'oél&ces ‘;o%ﬁt@he’e%eet
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sheet to the pipe _and heat nelt-bond t e contactln Jacent SI e f-aces to
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prot ective- codQed maaged; pampd® whi ch i ncl udes
a horizontal slide means for adjusting the sheet
winding angle and winding pitch with respect to the
steel pipe, the horizontal slide means having a
mechanism for moving the sheet feed means and the sheet
15 pressing means relatively in the longitudinal direction
| of the steel pipe.
The present invention makes it possible to provide
method and equipment for preparing a protective-coated
steel pipe, in a construction work site, by helically

a—t—

20 winding a thermoplastic synthetic resin coating around
the outer peripheral surface of a preheated steel pipe
withdut leaving an air gap underneath the coating.

The present invention also provides a method for
processing coating ends of a protective~coated steel
_ 25 pipe whereby the winding start and end portions of a
W, thermoplasfic synthetic resin coating wound helically
around the outer peripheral surface of a preheated
steel pipe can be removed in a simple manner.
The present invention also makes it possible to

30 provide method and equipment wherein a synthetic resin
sheet is preheated and thereby can be wound uniformly
around the outer peripheral surface of a steel pipe in
completely close contact therewith out of doors even
when the outside air temperature is low.

35 The present invention makes it possible to provide
an inexpensive equipment capable of effecting
protective coating work at a construction work site.

For a better understanding of the present



30 a pi pe heating neans; a sheet ‘feed nmeans for feeding a

t hernopl astic synthetic resin sheet obliquely with respect to the preheated
steel pipe so that the side faces of the sheet are in contact with each -
other without 35 overlapping of the sheet, the sheet feed means having @/
rotary shaft which supports the thernoplTastic synthetic.resin sheet in a-”
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rot ati onal saxiheS@rawdngsqdir ecti on perpendicular to the direction in which -
the sheet is fed fromthe,sheet feed 1Q neans; and horizont al, slide nmeans
for adjusting the éﬁget qmﬁiﬁdﬁﬂgegﬁ'&rge%nﬁﬁﬂ%q?a’ 5'31% ‘Wzﬁri‘ereé"sp%""tﬂmto t he
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10 at the coating ends of the conventional protective-
coated steel pipe;



steel pipe, in a construction work*site; by lically 20 winding a

t hernopl astic synthetic resin coating aroundlthe outer peripheral surface
of awpreheated steel pipe without |eaving an air gap underneath the
coat{nhg. The present invention also provides a nmethod for processing
coating ends_of a protective-coated steel 25 pipe whereby the wi nding start
and end portions of a thernoplastic synthetic resin coating wound helically
around the outer peripheral surface of a preheated steel pipe can be
removed in a sinple manner. The present invention also nakes it possible to

30.provi de method and epigpIesé Aeidé 'viewYof helprotest ivehesites
preheat ed and thereby can be wound uniformy around the outer peripheral

surface of a sisa@lelDigipd prodyditice|equilpaemtc aicudtdildertoniarh out of doors
even when the outside air tenperature is low 35 The present

i nventi on makeenbodimssithlof tthepprestntarinventdsns ve equi prent capabl e of
effecting protective coating work at a construction work site. For a better
under st andi ng of the prBbent is aeschemati¢ ofromt viewhefy adrireipake may
be carried into effect, reference wi |l now be made, by way of exanple, to
Figures 3 to. 1 pagtione’ ofc Frdratiyi ng dramnngs Flgures 1 and 2 illustrating

a known -arrangenent. In 5 the, drawi ngs: é gf enIaH%?d sectiona
Vi ew of sheet seam Fig.5 is an eniarge sectlona view

confronted sheet seam portions before pressing by a
confronted seam pre551ng means;

N\ | Fig.6 is an enlarged sectional view of the
eonfr0nted sheet seam portions after pressing by the
confronted seam_pfessing means;

Fig.7 is a schematic side view of a protective-
coated steel pipe producing equipment'aceo;ding to
another embodiment of the present invention;

Fig.8 is a schematic side view of a protective-
coated steel pipe according to a modification in the
invention;

Fig.9 is a schematic side view explanatory of a
processing.method.for coating ends of a protective-

- coated steel pipe according to the invention;

Fig.1l0 is a side view of a principal portion of
a protective-coated steel pipe producing equipment
further embodying the invention;

Fig.ll is a front view thereof;



.portions of a conventional protective-coated steel pipe; Fig. 2 is a side

vi ew show ng unnecessary portions 10 at the coating ends of the

conventional protective- coated steel pipe; - Fig.3is a side viewof a -
protective-coated steel pipe producing efei pnent according to an enbodlmgnt
of the present invention, Fig.4 is a schematic front view of a principal -~ ~
portion of Fig.3; ®igs512sisnacplangvdeveshpwing ai satatisentront ed sheet’

sean1portlonscgﬁapffoﬁr3§sgﬂgegyp§eggmh§ogbgisseaaapreSS|ng means; Fig.6 is
an enl ar ged sectlonig Vi ew, 0 nted sheet seaggggrtlons after
]

pressing by the cof n?§d1§eéﬂ1ﬁF€g§Pﬁ OFEaNSewEPE. rdBFenatic side e

view of a promeshsve- coated steel pipe producing eqU|pnent according to

th di ment .. t t de vie
snothor enpodTort . Lbg BEESEAL LAV il "pied bt BrACHAbGSaR 0 v o1
i nvention; Fidapanese iahidrapen pauentuanp@ipaaﬁano59985/§6psbougsdWQ
met hod f or CoﬁignQIGBGﬁpfgséspﬁokﬁ b1VpipeOpitd ﬁbeﬁhdphpﬁeﬁiﬁprd'ng to the

invention; Fig a pr|n0|pal portion_of

prot ect i ve- coBhEdnkable pplyojefin tapecddi pawdng an adhesive layer
12 and wound around the peripheral surface of the steel

10 pipe pile 10. In this steel pipe, a gap 18 is formed
in the portion 16 of overlap of the edge regions of the
tape 14. The ingress of water, etc. into the gap 18
causes rusting, with the result that the polyolefin )
tape 14 peels off. o/
15 Moreover, as the gap 18 formed along the helically
overlapped portion 16 is helically continuous over the
length of the steel pipe, it is likely that the
aforesaid rusting, etc. will occur over the whole
length of the steel pipe. e
20 . In the present invention, a belt-like
thermoplastic synthetic resin sheet is . ' o
wound around the outer peripheral surface of a preheated
steel pipe so that  adjacent side faces of the sheet are
in contact with each other in side face-to-side face
25 relation without overlapping, and then, when the thus-
contacted‘adjacent' - side.faces begin to melt, they
are melt-bonded together ‘while both side faces
\are pressed’ simaltaneously Ly a sheet _ _
pressing means. Therefore, such overlapped portion
30 16 as in the conventional protective-coated steel pipe
is not formed; that is, the gap 18 is not formed.
Consegpently,'the likelihood of such phenomena as
rusting caused by the ingress of water into the gap and
the resulting peeling-off of the protective coeting, is
35 minimised or obviated.
The thermoplastic synthetic resin used in the



further embodying the invention; Fi'g. 11 is a front view thereof; Fi g.
12 is a plan view showing a rotating condition of sheet pressing rolls; and
Fi9.~l3 is an explanatory view of a deairing neans. 5 The
protqglive-coated steel pipe of the f or egoi ng Japanese | ai d- open patent
application 40925/86 shown in Fig. 1 corrpr|'§e"s a steel pipe pile 10 and a
heat - shri nkabl e efin.tape 14 havin adhesi | ayer 12 und
around the peri pﬂéﬁ"g'l%(gst?rff %5'@ aretsr?é‘llsljé’é%‘%g'o"piw éﬁ & o qu‘f:a{]‘?ﬂa\éfst eel
pi pe, a gap 18 i refsimwiiich has maot ibmenl@;uﬂjemhaﬂ & o Hreatewbgret rfogyr ons
of «the tape 14. [ A ap 18 causes rusting,
with the result ;ﬁgtalr%&'?g\e%:l \@}rﬁ ap ééﬁé{éﬁ:# Mor eover,

as the gap 18 forned BIe(fﬁg-'!t mew &l W%ﬁerﬂ ms?ed.p&hqnm 1F6 i s hel i cal | y
cont i nuous over tj.'l@.tﬂs‘i:‘i‘ltﬂéd)fa tﬂi%tzr&alvdmd&téd dt%él Ig-.a

aforesaid rusting, etc. wll occur over the who].e engé; f the steeq pi pe.
20 . In the Eﬂgééﬁﬂeqtn\?&?ﬂr&#nga%lac“ [emkodiment, Rk c
resin sheet is V\awvdmtaro@undmcs @dfud kit ﬁherdﬂnsmﬂﬁm Qafo a:mrterwat ed

Sach other in si ARSPERBIARLIC, PERELE shntn By 0, BANH Bopi ng. and

t hen, when the trlphé.ckness of 2-4 mm (e.g. 3 mm) and a width of 100-
10 1,000 mm (e.g. 500 mm) can be helically wound around
the outer peripheral surface of a steel pipe 102 having
an outside diameter of 660 mm.
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cont act ed- adj acent side faces begin‘to nelt, they are nelt-bonded
together while both side faces are pri€ded si mul taneously by a sheet
pressing neans. Therefore, such overlapped portion 30 16 as in the
conventional protective-coated steel pipe is not-forned; that is, the gagr
18 is not fornmed. Consequently; the likelihood of such phenonena as rustrng-
caused by the ingress of water into the gap and the resulting peeling-off
of the protective coating, is 35 minimsed or obviated. The thernoplastic
synthetic resin used in the met hod of the present invention nmay be a

conventional resin mhihidosmisdinest), Sid enisidérationeafnent for '
|npart|ng heat - shrinkabi-lity thereto. Referring nowto Figs. 3 and 4, there

is 5 illusweatheérdny alexdiisbtanceqatae podiyethyliene mhmbiciisy wspd meent
according tao an enbodi ment of the present invention. This.equipment is s

const r uct ettheo thmomltatsmm;slmhe&wm sheeti 1 GheetMar® having a
t hi ckness of 2-4 nn1SWb nm. and a width of 100- 10 1,000 nm (e.g. 500
) can bespeci&dcal urt@eam}a@tﬁwé% aheet; 10eis 2 KWQmARYRT a st eel

plpe 102 haV|ng an _outsi de di anmeter of 660 nm 10.
polyethylene sheet having an outer surface formed of an

ordinary polyethylene and an inner surface formed of an
adhesive; modifiéd polyethylene. Preferably, the 1attér
adhesive, modified polyethylene is one obtained by
reacting a low- or high—density polyethylene with maleic \;)
anhydride. Any other known adhesive functional group
than maleic anhydride group may be incorporated in such
polyéthylene. Further, other polyolefins than
polyethylene, or copolymers with vinyl acetate, are also
employable examples of the thermoplastié synthetic
resin. If necessary, the thermoplastic synthetic resin
may contain additives and fillers such as, for example,
anti-oxidant and carbon black.

A sheet feed means 110 is for feeding the ;;)
thermopléstic synthetic resin sheet 104 wound coilwise
around a reel 114 mounted on a horizontal rotary shaft
112, continuously at an oblique angle with respect to.
the longitudinal direction of the steel pipe 102.

The rotary shaft 112 is rotatably supported on a

support frame 116, with a brake 118 mounted on a shaft



In this enbodi nent, in consideration of  weathering resistance, a

pol yet hyl ene sheet is used as the thernoplastic synthetic resin sheet 104.
Mor esspeci fically, the polyethylene sheet 104 is a two-1ayer polyethyl ene
sheey _havi ng an outer surface forned.of an oaginary pol yet hyl ene and an

i nner surface fornmed of an adhesive, nodifiéd pol yethylene. Preferably, the

latter adhesive, | fi y. €& JlSs | 4 ) ' | ow
or high-density p(rg}‘;ae't h;e/llq‘eeﬁceﬂ%/(\naq{% infwglejl'éc %ﬁ?‘d‘&gﬁlﬁy&%t#?%%&

adhesi ve functi onatesfratianceise rehei thermgplkastaqraynrhatichcasidorgheet ed
i n=such polyethyl ey HEL{E de Pivieled 6 Sild Seddi@ 10 8 tthd Ay,  OF

copolynmers with vinyl acetate, are also enpl oyabl e exanples of the

t her nopl ast i ¢ -syntfedin g (shee QLo fhe ‘extent afnpuerantdng nt heti c
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and car bon bl ack. eet f.eed nmeapns 110 is for feedi.ng.the thermoplastic

synthetic resin srfgre@’%f' c?l%%’é"%f%uﬁ?ed sr"bcé? % r?élﬁu%’i?%ﬁ"%

hori zont al rotary ssthaingt Zan dee | adjusted by adjisting theylrmti t h respect

to the '0”9it“dim%%éﬁféﬁiéé”kégcéhe steel pipe 102. The rotary shaft 112
or on

I's rotatably supp support frame 116, with a brake- 118 nounted on

a shaft - end. The brdkauide 20kbr120pks tsyspendeth thnaugh an armtldde to
the thernopl agdi C fSoh e AiSEd] SNEVE Cnd APpUreicttan exhds om the reel

314 to thereby The sheet feed means 110 is attached to a
hbrizontal support 124 and it can turn within a
horizontal plane about a swing shaft 142 by'the
‘operation of a handle (not shown).

15 To the underside of the horizontal support 124 is
secured a holding arm 132 of a sheet pressing means
130. The sheet pressing means 130 has a plurality of

; _ sheet pressing rolls 128 for pressing the thermoplastic

; : synthetic resin sheet 104 against the outer peripheral

20 surface of the steel pipe 102. The sheet pressing
rolls 128 are horizontally pivotable with the sheet
feed means 116 through a connecting arm 134 whereby the
rotational axes of the rolls 128 can be set in a

U

direction perpendicular to the feeding direction of the
25 sheet. _
U Further provided is a horizontal slide means 150

for moving the sheet feed means 100 and the sheet
pressing means 130 linearly horizontally in the pipe



-strain the sheet 104 to the extent of preventing 5 | oosening of the sheet.
For exanple, it may be a friction brﬁkg,of a sinple type such that the
braking strength can be adjusted by adjusting the nut tightening force. A,
-guide roll 120 is suspended through an arm 122 10 fromthe distal end o{/
the support frame 116. The sheet feed nmeans 110 is attached to a horlzontal
support 124 and it can turn within a horizontal plane about a swing shaft’
142 by the operation of a handle (not shown). 15 To the undersi de - of

15" e R GRS dsﬁrﬁﬁéﬂégﬁﬁé"r%?%ng%liﬁiﬁf%rﬁéifﬁg”?g
128 o> o9 . :

the outer oo pﬁiféﬁ“@%wsur a%EDo &Chifiafud) dfsie 453 BiRRE°hE heUT 00
rolls 128 g %%ﬁ mﬁ%re £f@|Pe¥iﬁhs*Q€tSf6€t gegg gF H& 110 through #

a connectlng arm e rotation axes of ther S 128 can be

set in a diHAsEADR p@f@@ﬂdlgyéaétéeléﬁgpéegdgng direction of the 25 sheet.
Further provided i's a horizontal e means 150 .for noving the sheet feed

means 100 and the sifAethpgcembbginents a3feednbanidiendszef adey in the
pi pe axis direction integrally through the Horizontal support 124 to
t her eby adjhoatizdmtal nsil hde amghrs ahSl0 pis copetatéd to make pre-
adjustments so that the thermoplastic synthetic resin -
sheet 104 is helically wound around the sﬁeel pipe 102 so
that adjacent side - faces thereof are contacted in a _ Q_)
face-to-face relationsﬁip.
The horizontal slide_meané 150 is not always
necessary for winding the sheet in such fashion, but
the provision thereof permits shifting_of the sheet feed
means 110 and the sheet pressing means 130, so itis
advantageous in that it is possible to immediately cope
with changes in shape aﬁd size of the steel bipe 102 and
in size of the thermoplastic synﬁhetic resin sheet 104.
On the lower surface side of the horizontal
support 124 is further mounted a = seam
'preSSing means 170. In this embodiment, the
seam pressing means 170 is provided with a pair of
rollers which are mounted on a bracket 172 in conformity

with the- curvature of the outer surface of the steel



t her nopl astic synthetic resin sheet-104‘tb3be wound helically. around the
steel pipe 102. In this enbodinent, a feed handl e 152 of the hori zontal
slideenmeans 150 is operated to nmake pre- adjustnents so that the

t her Rgpl astic synthetic resin sheet 104 is helically wound around the steel
pi pe 102 so that adjacent side faces thereof are contacted in a
face-to-face relationship. The horizontal slide nmeans 150 is not al ways
necessary for wi nding the sheet in such fashion, but the provision thereof
permts shifting of .the sheet feed neans-110 and the_ sheet pressing_neans
336, so it is BUPENEAdeoadd # PREESIAT, BepBSsaPeSHE: Afud EOLcFATBNE i ¢ h
changes in shage and size af the steel gigﬁ 105 and i.n size of the .

t her nopl astic 9n?ﬁ§tF3 rBEEH SREeP PBAITBNRER aP&ﬁ@?‘surfaoe side of the
hofi zontal support 124 4 ur ther ts ' n_pr | 70. In
this enbodi nent, the séﬂa{?n%;%ssq ﬁ%ﬁ?ﬁ&@ﬁr@ﬁ?f%ﬁ%&%r of

rollers which ag t b kqt | OR Higt | =3urvat ure
Sggpema &% 3n fﬁ&.géi %éé 18%1‘1%% AHgt YW g sposedt

of the outer ace of the stee a pressing ans 176

such as, for ex3BRgCa @dn¥ronted 8e8m 180 BoABLiEAtBACHBPNERBR) cohakbting. side
which is a front view of the steel pipe 102 showmn in Fig.3, the rollers 174

are di sposed Faees i UHe FHRd AN B EHFUTn ity QAU 4 Praitl aidelg si de

faces of the sheet 104 in conformity with a preséet sheet

winding angle in order to press the seam 180 of the thérmoplastic

.synthetic resin sheet 104 helically wound around the steel pipe 1(
U | | The sheet feed means 110, sheet pressing
nieans 13duap§ = . seam pressing means 170 are mounted
on a base 200 through a post-202. The base 200 is
mounted on a car 208 whiéh travels on a track 204
through wheels 206. The car 208 in this embodiment is
driven through a chain {(not shown) which is driven by an
electric motor 210 mounted on the base 200. To the car
208 is fixed.a long cantilever 214 for insertion into
" 'the steel pipe 102, and to the distal end of the
cantilever 214 is attached a gas burner 216 for heating
the steel pipe 1 from the inner surface side. The steel
pipe 102 is mounted on drive rolls 220 which are
disposed in the space above the ‘track 204, the pipe
being rotatable at a constant speed ;bout the axis-

‘thereof -

13-



-winding angle in order to press the ﬂgﬁﬁ]lBO of the thernoplastic synthetic
resin sheet 104 helically wound arou the steel pipe 102. The sheet feed
means 110, sheet pressing neans 130 and sean1pre53|ng means 170 are
mounted on a base 200 through a post 202. The base 200 is nounted on a cgf
208 which travels on & track 204 through wheels 206. The car 208 in this-~"
enbodi nent is driven through a chain (not shown) which is driven by an
el ectric notor 210 nDunted on the base 200. To the car 208 is fixed a | ong

cantil ever 214 for t ' v Q.1 di stal end
of the cantilever ?I%SI s a acg%[ 3“%‘{%5‘? ﬁ‘"?rangreq‘?%%fzc?r%# iojr?g‘__n{he steel o
pipe 1 frogyfheel r e e S :ed.on drive-
rolls 220 §% Ee§?§88;§ ogg fﬁbgﬁef§ggcgkgggvgip e;ggggkpgg§gaﬁ%é pi pe

bei ng rot agakhs aBoaama@nstant Speedséﬁﬂugrbgﬁlﬁﬁ' mebR8" 290, t&3- The .
reference nuneral 228 denotes a wormjack for rétracting the sheet feed

nmeans 110, reSpettfvesposdtionassabdbeaktie steel pipe 302M pressing means
170, to respective positions above the steel pipe 102. The operation of
this equi pnent w | IThiee cpesatiiond dfelthis Bguipmesit piidd D is placed on the
drive rolls 220 and is rotated about its axis in the direction of arrow 240
at a constéesccpbed. bellowi.s then preheated to

The steel pipe 102 is placed on the drive rolls
220 and is.rdtated about its axis in the direction of
arrow 240 at a constant speed. It is then preheated to = ““)

about 200°C ok - its outer peripheral

surface by means of the gas burner_ZlG,insérted in the
interior of the pipe. This preheating temperature has
been determined experimentally in the following manner.

In order to prevent peeling-off of the
polyethylene coating in - sea water over a long period
of time, it is preferable that a primer, e.g. gpoxy
primer, be applied in advance onto the outer peripheral
surface of the steel pipe 102.

However, the epoxy primer, including both one-
can and two—pack.txig?, contains volatile matter so
it evolves gas at al?eat—melting temperature (140-240°C)
of polyethylene, thus causing the polyethylene coating
to be swollen ot wrinkled. To remove the gas in

advance, it is necessary to heat the primer to a :



about 200C [err] ‘its outer peripheral surface by nmeans of
the gas burner 216 inserted in the interior of the pipe. This preheating
tenperature has been determ ned experinmentally in the followi ng manner. In
or d¢ o prevent peeling-off of the polyethyigge coating in sea water
over a long period of tinme, it is preferable™tThat a primer, e.g. epoxy

primer, be appliedgd \@ﬁg&%&% Al # l%li‘rftﬂﬁ% £ the
steel pipe 102. Hg:we eé?%t e epoxy prlmq#%ae{rﬁl}!&%%g oane 3

can and

two- pack types, chflgethylens g jexpad ittde wdatile makteryfordrying
heat - el ting tenperat urg [1Hid SnriddtiSH)Y Biper iindhits. W thadee to

pol yet hyl ene coati to be swollen or winkled., Tq .remve the gas

advance, it is heé%g?ﬂ'?r{% G £PHYe BRMNRR qr&hfagtingl -e"ipgrﬁ?é‘.l?‘it%l%rabove
t he heat-nel tisg Gxydsratinr evhoichp dihee tdpdzen @xtimesx @xpliiingy dentpdmatuxte er
for drying. In thi gggﬁgf ' ‘ﬁég | gre e made to determ ne an epoxy
primer preheati ngﬁ%errpera fér% or Psr(ﬁ yi ng%ldr?%vx'/ni'ch t he epoxy primer )
appl yi ng tenperature tdlsk edpQuhenimen sasiagpdded ol steedx pipas@ndas
applied to steel Riras drbd A BN, Alsdriidduentiis 43 B dty1ene

The Sheet vias. SvoMeSiT (AR RS MR- SHonied igmsife by hekting at | *'1
10 190°C. The sheet was swollen throughout the surface

% ~ thereof. '

' ' (2) Epoxy primer was applied to steel pipes and

. then dried at 200°C. Subsequently the polyethylene

' resin sheet was melt-bonded thereto by heating at

15 190°C. The sheet was not swollen.

(3) Epoxy primer was aﬁplied to steel pipes and
then dried at 250°C. Subsequently the polyethylene
resin sheet was melt-bonded thereto by heating at

i ~ 190°C. The sheet was not swollen but had a-
20 deteriorated bonding strength.

From the above results, the most suitable
pfeheating temperature was found to be 200°C ie'higher
by 10°C than the heat-melting temperature 190°C of the

_ polyethylene resin sheet.
25



-(2) Epoxy primer was app
Subsequent |y the pol yet hy
heating at 15 [err]. Th
applied to steel pipes an
pol yet hyl ene resin sheet
sheet was not swol | en but
above results, the nost s
[err] ie higher by errL
pol yet hyl ene resi n $heeth
Is fed to the_outer - peri
cont i nuous!§edttnthe) ey

obliquely at a predeterm
t he Sui do %ﬁgtz%edf BiPe
car 208 on the track 204
rove ot o ASKRIGE Cocthe

led to steel pipes-and then dried at [err].

| ene resin t was nelt-bonded thereto by

e sheet was not swollen. (3) Epoxy priner was

d then dried at [err]. Subsequently the NS

was nelt-bonded thereto by heating at [err]. The: =
had-a 20 deteriorated bonding strength. From the

ui tabl g preheating tenperature was found to be

than the heat-nelting tenperature [err] of the

egpoplaskdct syngbetic: resiynsheetc ii$ sheet 104

heral surface of the preheated, hot steel. pipe 10%
Py tpheral suptace; of kbepppehgated. nanel v,

1 angl e, -fromthe, sheet feed means 110,through =«

{62 R ELmnaRELpcRL: ABrobLiGuer BRBLE WAL tha

I S, oved. . al | t sheet feed_neans 110 to

aﬁ”b?nr% ?ﬁjesbi%%gfé,gﬁﬁﬁg}’e%ﬁeggt fon of the notor

neans O

210. The S%ﬁ%&%ﬁ%gﬁg%%% %ﬂygeéhgées?géﬁeﬁgﬁﬁgdﬂae out er

peri pher al

sheet pressing rolls

128. This‘@ﬁEﬂﬁﬁhiéhe_guide roll 120. <This sheet feeding -

operation is performed while the car 208 on the track

204 is moved, allowing the sheet feed means 110 to move

at a constant speed along the pipe axis, under operation W

of-the motor 210. .

The sheet 104 thus fed is wound under pressure

around thé outer peripheral surface of the steei pipe by

means of the sheet pressing rolls 128. This winding is

performed while adjacent side . faces of the sheet are

contacted in a

face~to—-face relation. Since thg sheet

104 expands thermally, the confronted seam 180 swells

to form a peak as it softens and beqgins to melt as shown -

in Fig. 5. The thus-swollen confronted seam 180 .is pressed

by the rollers

o

174 of the . seam pressing means 170,

whereby -the air present between the swollen portion of

the sheet 104 and the steel pipe surface is expelled, so

that the confronted seam 180 as well as the sheet.104

and the Guter peripheral surface of the steel pipe 102

are melt-bonded in a closely contacted state, as shown



performed whil e adjacent side - faces of the sheet are contacted in a
face-to-face relation. Since the sheet 104 expands thermally, the
confronted seam 180 swells to forma pegklas it softens and begins to nelt
as-Shown in Fig. 5. The thus-swollen cOntyonted seam 180 is pressed by the
rol "®ts 174 of. the seam pressi ng neans 170, whereby the air present

bet ween the swol | en portion of the sheet 104 and the steel pipe surface is
expel l ed, so that the confronted seam 180 as wel| as the sheet 104 and the

out er perlpheral surface of the stee¥§3;€$102 re.nelt- ded in a closely
contact ed st de Fige Showdn this may the thermop ﬁ%éx astic

ryﬁﬂ“yt el el S“Efﬁ{?jq?é df Hef ity Eﬁ'&% afind, e t%e'elpbv‘i%ﬁ%%i N
s .

cﬁt Wi tgh aycg'gcfr‘ mr.‘ﬁ’uén\%é: &oﬁeprcﬁeg{ féve%t'@%éaql ng ﬂé{\%\g néedl‘ktefper ?nf

over | apped pQj ?I %ﬁ with Seatdth qnl; J NI poFed v;ﬁﬁﬁ{g@&fm t he

outer peripher ace of the ste prrpe 102. Referring now tseFig. 7,

there is il ' ﬁe&ﬁ%&eﬂemdlmt@éa whiseh dde itlegoicurtshest feed
means 110, sheet pressing neans and - seam pressi ng means, as
wel | as a gas burner Pifspta éﬁbfe@t&ﬁe|cw&t1ﬁ§4haanuganenbheng devi ce

318 for cooling the inner surface of the steel pipe 102 after heat nelt-
bondi ng of thm Wlappémepqrmn ok thd dheadd X8 mor remaining air

is formed on the outer peripheral surface of the steel
pipe 102.

. Referring now to Fig.7, there is illustrated. .
another embodiment, in which the foregoing sheet feed
means 110, sheet pressing means and ' i seam
. pressing means, as well as a gas burner 316 attached to
a cantiiever 314, and a coolihg device 318 for cooling
the inner surface of the steel pipe 102 after heat melt-
bonding of the sheet to the pipe, are all fixed to a
stationary frame 340. On the other hand, on a car 308
édapted to travel on a track 304 are mounted drive rolls
320 together with a drive metor (not shown) for rotating
the- steel pipe. The car 308 contains an electric motor
to drive wheels 306.

The steel pipe 102 is placed on the drive rolls

320 énd conveyed in the pipe axis direction at a



stationary frame 340. On the other hand, on' a car 308 adapted to travel on
a track 304 are nounted drive rolls 320 together with a drive notor (not

shown) for rotating the steel pipe. e car 308 contains an electric notor
to drive wheels 306. The steel pipé\ 2 is placed on the drive rolls-32Q/
and-conveyed in the pipe axis direction at a constant speed by:thewcar,

‘308 while being rotated about the pipe axis at a constant speed. This
enbodi ment i s advantageous in that the worker can performoperations at the
sane place w thout changing place. The protective-coated steel pipe

produci ng ggHsRHRE! spbelinby €HBOERFEBDS whide beiRigrdtated Whdute and |ess?
expensi ve than conventional - polyethylene nelt- extruding and coating .o,

equipnent.t&esbdg&Laﬁstaechabohgthablbpaeaoundation i s needed, sd the
transport and iInstallation of the equipnment are easy. Once the equipnent is*
transported to a c@hdis embodimemtk iy tadvantageiud il thdt dwsones possi bl e
to effect the production of the protective-coated steel pipe.. Consequently,
t he cost regqukeedcaur perfiospoopengtionsorng- theubtaneupdager stiddraute- coat ed
steel pipes to the work site can be cut down to a great extent. The
fol | owi ng €BaBgipgi PAare.now provi ded about an exanpl e of using a sheet

preheater in the invention. Fig. 8 is a side _view of a principal portion of
The protective-coated steel pipe producing

equipment of this embodiment is far simpler in structure_
and less expensive than conventional polyethylene melt-
extruding and coating equipment. Besides, no special | o/
installing foundation is needed, so the transport and .
installation of the equipment are easy. Once the
equipment is transported to a construétion work site and
installed, it becomes possible to effect the production
of the protective-coated steel pipe. Consequently, the
cost required for transporting factory-manufactured |
protective-coated steel pipes to the work site can be
cut down to a great extent.

The following description is now provided about Q./
.an example of using a sheet preheater in the invention.

Fig. 8 is a-side view of a principal portion of
the equipment of Fig. 3, with a modificatioh added
thereto. 1In the modification shown in Fig. 8, the sheet -
is preheated. More specifically, the belt-like - |

thermoplastic synthetic resin sheet is preheated to room



the equi pnment of Fig. 3, with a nodification added thereto. In the

nodi fi cation shown in Fig. 8, the sheet LS preheated. Mre specifically,

the belt-1ike thernoplastic synthetic fedin sheet is preheated to ro
tenfferature or thereabouts before being helically wound around the o
pefﬁﬁheral surface of the steel pipe which has been preheated. By so
t he sheet which has becone hard under a | owtenperature environnment
nore conpatible with the steel pipe surface. Between the sheet feed
110 and the sheet pressing neans 130 is di sposed a preheating neans
preheating 1 NeeifigE goaLasbECtAKREABbLES BREBr8NBEL NGO hethiallyiviuhad
the sheet feed neans. Wiere.the outside air tenperature is |ow, the

104 which is 4eguhd ehbapdteenpetiphebd1t Barsheet ofceenBarellppes
pr.eheat ed by the preheati ng neans 400 and given flexibility thereby.

om
ut er

doi ng,
becones
nmeans
400 for
out of

sheet

"The

preheati ng neehicHORassbéaennpdehsatbd.shBpesof deihgy theecshdeti whighheat

i nsulating material, through which the sheet 104 can pass throughout

its

entire w dth. haleabeagmenbabd underuai hgwatempetratunrel eovironmeater or gas

heater, or by introducing heated air fromthe exterior. A heating.

t enper at ure wheeamesrmPre compahibkepwithi theyataeli pipessurfacet 104 to be

heated to room tenperature of 200C or thereabouts is sufficient. However,

when it is taken intoBgt¥EEH theashest fesd mgans gdlaande tiver sheet

depending on é?gséiﬂg’mé2h2k933312”31§£gé2d°£ E?Snégﬁfﬁg means 400

fqt preheating the thermoplastic synthetic resin sheet

W - 104 which is fed out of the sheet feed means. Where the

outside air temperature is low, the sheet 104 vhich is
fed in a hard condition by the sheet feed means 110 is

preheated by the preheating means 400 and given

flexibility thereby. The preheating means 400 is formed

in the shape of a box covered with a heat insulating
material, through which the sheet 104 can pass
throughout its entire width. Heating may be done using
a built-in electric heater or gas heater,'or by
ihtroducing heated air from the exterior. A heating

temperature which permits the thermoplastic synthetic

resin sheet 104 to be heated to room temperature of 20°C

or thereabouts is sufficient. However, when it is taken

into account that the heating temperature differs

depending on the kind, thickness and width of the sheet

L))

it is desirable to set it in the range of 20° to 60°C.

[ 4
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it is desirable to set it in the range of [err] to [err]. The operation
of the sheet heating neans will be described below. As an exanple, the
preheating tenperature of the sheet prztlﬁatl ng nmeans for softening the
sheet. was determ ned experinentally in & following manner. A hard i
polyethylene sheet 104 having a thickness of 3 nmand a w dth of 500 nnlmagﬁwa
heat nelt-bonded to the steel pipe 102 w thout preheating when the outsidé
air tenperature was [err], as a result, air remined between the sheet and

t he outer peripheral surface of the st eel pi pe 102, causing swelling. On

the ot her hand, wheRfhehepehationaefptbieahedtubeatipgr npaps widlshect :
preheating neans 400, the conpatibility between the sheet 104 and the steels -
pi pe 102\Mﬁ##Q#ﬁ#¢dﬂ#9'¢mproved causing no swelling. On the basis of such

experinmental results the thernpplastic synthetic resin sheet 104 was
preheated up to [erPf 89 FﬁémE%EettBPeHEﬁPPﬁﬁlﬁEaﬁ§mEGG§ﬁ%§Q:ﬁ@nthﬁd to the

out er peri surface, of the st eI e 102 s. hot because of
havi ngpbeer%qﬁ%e%'f%tbe?%l%d@aqﬁ te%gw%ees eF V88pect to the

kIR T AR Rt R
A hard polyethylene sheet 104 having a thickness

of 3 mm and a width of 500 mm was heat melt-bonded to
the steel_pipe 102 without preheating when the outside
air temperature was 2°C; as a result, air remained . W,
between the sheet and the outer pe;ipheral surface of
the steel pipe 102, causing swelling. On the other
hand, when the sheet was preheated up to 20°C by the

. sheet preheating means 400, the compatibility between-
the sheet 104 and the steel pipe 102 was remarkably
improved, causing no swelling.

On the basis of such experimental results'the
thermoplastic synthetic resin sﬁeet 104 was preheated up
to 20°C by the sheet preheating means 400 and then fed

- to the outer peripheral surface of the steel pipe 102
which was hot because of having been preheated to 200°C, from - -
an oblique angle with respect to the pipe axis,
continuously through the guide roll 120. This sheet

feeding operation is performed while the steel pipe 102



-

I's nmoved relatively in the pipe axts direction and at the sane tinme rotated
at a constant speed. The sheet 104 thus fed is brought into pressure
contact with the outer peripheral surfacg of the steel pipe 102 by neans of
t he-gheel pressing rolls 128 and wound t®ebearound in this state. Even
when Theé outside air tenperature is low, since the sheet 104 has been
preheated by the sheet preheating neans 400 and thereby softened, it is
easily conpatible-with the steel pipe surface and so can be easily wound

t herearound without |eaving air between the sheet and the pipe. In this way

there is perforethovdi!reddtiWdldi 1 The lbﬁ;ﬁ”l%'@iis’imﬂétﬁ:fdh?@nd satheat

mel t-bonded firmy to the outer peripheral surface of the pipe 102. After

wi ndi ng by a prbietsame rtdchd antidted 2t sheonstdht spedédnith a cutter! _
Thas, .even under a worki ng environnment wherein the outside air tenperature
is low, a good protectiTe cslmetngl04 dchus fedi taiddbraghtainbe poessdren t he
out er peripheral surface of the pipe. - Although in the above enbodi nent

t he sheet preh&smtasthoidh 4@ iontgirs perd® aunfiace pfettheaterhns 110
and the guide rqll 120, - this arrangenent does not constitute an

limtation. FoRPiPeadfi% by meanfef the,sheel Dresfins %W%@Qﬁ sposed
between the guide roll 120 and the sheet pressing rolls 128, or the guide
rol | 120 itsel WohRd fherearqund; dn fhis,s *t h Vr?dbP’jL%‘} Sthe outside

air temperature is low, since the sheet 104 has been
preheated by the sheet preheating means 400 and thereby
) softened, it is easily compatible with the steel pipe"
éurface and so can be easily wound therearound without
leaving air between.tﬁe sheet and the pipe. In this way
there is performed élmﬂical winding of the sheet and the
sheet is heat melt~bon&ed firmly to the outer peripheral
surface of the pipe 102. After winding by a
predetermined length, the sheet 104 is cut with a
cutter.' |
 'Thus, even under a working environment wherein
‘the outside air temperature is low, a good protective
coating free of residual air can be formed on the outer
"peripheral surface of the pipe.
Although in the above embodiment the sheet
preheating means 400 is disposed between the sheet feed
means 110 and the guide roli 120, this arrangement does

not constitute any limitation. For example, the sheet



.synthetic resin sheet 104 can be preheated before it is pressed against the
steel pipe surface. The follow ng desPrpption is now provi ded about how to
process the wi nding start and end por Ns of the sheet on the sane pipe as.
-in the above enbodinment. In a conventiodnal steel pipe 20 shown in Eig .2 ra
tape 22 is strongly bonded to the pipe not only in a range L which requirege-
coating but also at unnecessary portions 24 of both ends which should be-
renoved. Therefore, nuch labor is needed to renove the tape fromthose
portions. For exanp)e, it has_ heretofore been necessary to . .reheat ,
Do et the BEFPEREANGMeans A0 Paxde fiRRIet hetverp ihe uidee = .

mechani cal |y,

rechantcal ob 15 BEFSER S0 Pan 4 R TG s Tl i
h | [ ' ' { t ter .
et oDl 251 Sl SVER PP e REl TS ORI 1

t he sheet. ) i ] ; i nd
W(}ﬁ)theerm%f@ x%h;«f %gfﬁ% 104 cd £ e Y€e&OBLESFe | St DL

around the perip ce of the st'eel pipe in advance and the
portions to dyeds8®\Rihfist PtHe stddEFDe surfhdéé, be possible to renove
sheet end portions easily fromtheé said openings. Referring nowto Fig .9,
before the thernopl aphec£6YDowEhgcdeser bpsiont idOdowsprovidedr abbutt he
outer peripheral surface of the steel pipe 102, a coating 450 conprising a
thin tape whoh tics pudcesss the winding start and end portions of the

sheet on the same pipe as in the above embodimeﬁt.
In a cbnventional steel pipé 20 shown in Fig .2, \_)
-a tape 22 is strongly ponded to the pipe not only in a
range L which requires coating but also at unneceséary
bortions 24 of both ends which should be removed.
Therefore,. much labor is needed to rembvé the tape from
those portions. For exampie, it has heretofore been
necessary to reheat. to let the tape peel off or
use a peeling device to remove the tape mechanically.
In the present invention, cuts are made ak
.high temperature . - in the winding start and end -
portions of the thefmoplastic resin shegt’yhich has been -~
melt-bonded to the outer peripheral surface of the steel
pipe. These cuts form uniform openings in the sheet
when coéled. Therefore, if a less adhesive coating is

wound around the outer peripheral surface of the steel

pipe in advance and the portions to be removed are put



str.ong in bonding force is fornmed beforehand on the outer peripheral
surface of the steel pipe at the start and end portions of a range L which
requires coating, nanely, at the w nd%s_t art and end portions of the
shegi; The coating 450 nmay be wound one turn perpendicularly to the pipe
axi s.~The preheated steel pipe 102 is slowy noved relatively in the pipe
axis direction while rotating about the pipe axis at a constant speed. This
rel ati ve novenent. nay be done by nobving the steel pipe 102 or by noving the
thernopl astic synthetic ,resi,n_sheet 104, The sheet 104, which is belt-1like,
s.fed to the FBEEEPRy it War Becpossiiilesde semore shest §ige 102
continuously obliquely at a.predeterm ned.angle with respect to the pipe
axis. By adjusPPﬁSIFW§ FEEHJQhS&Emhﬁ&efE@& PPERLNGE i 5 possi ble to w nd
the sheet so that the sj t etq ane d I cont act . The
UiHer iR o 0 BlE cp SR

sheet 104 is partially pu he coa I't's Winding start and end
portions as Sh%%rhi& aStid syﬁtg)%tti@a redShl shddt 50w04Rd WRthnaCaldound ound
the steel pipe 102, It I's pressed agai nst the outer peripheral surface of

the pipe el astithal bater pobripherdlaEirfade’ 0FSithe steledr pipe tloerely expel
the air present between the Sheet seam 180 and the outer peripheral portion

of the steel pcpatitg 430 @umis idings acthino tapeh&hlictielis- hotded in a
cl osely contacted :
P ' strong in bonding force is formed beforehand on the

: :outer peripheral surface of the steel pipe atthe start and end
U portions of a range L which requires coating, namely, at
.the winding start and end portions of the sheet. The
‘coating 450 may be wound one turn perpendicularly to the

pipe axis.

The preheated steel pipe 102 is slowly moved

ST JRES

relatively in the pipe axis. direction while rotating
aboﬁt the pipe axis at a constant speed. This relative
.movement may be done.by moving the steel pipe 102 or by
moving the thermoplastic synthetic resin sheet 104. The
sheet 104, which is belt-like, is fed to the heated
.outer peripheral surface of the steel pipe 102
continuously obliquely at a predetermineé angle with
lrespect to the pipe axis. By adjusting the feed angle
and feed pitch, it ié.possible to wind the sheet sc that

- the side-faces of the sheet are in close contact.



state. Cuts 452 are nmde at high tenperature in the boundaries between
the range L and the unnecessary po kﬁgs at the sheet winding start and end
portions. This can be done easily E%' rely pushing the edge of a cutter
agai nst a predeterm ned part of the steel pipe 102 being rotated.--Wii | ehe
wi ndi ng and nel t-bonding of the thernoplastic synthetic resin sheet “+94-, ="
proceeds successively froma predeterm ned position on the steel pipe 102,
the portion of the sheet which has already been nelt-bonded to the pipe is
cooled forcibly. For exanple, the cooling is. done by spraying.cooling

wat er from the i nn&hes whette 104 d sofpartdadlaeipyt on e @odtying 25 pEY
spraying water or air fromthe outer surface of the pipe. Wen the steel
pi pe 102 i 45008kedtst wéndhegnsphatt andsendhportivesi assishewnlds shrinks and
so the cuts 452 open uniformy. Consequently, the unnecessary portions at *®
both ends Bigeh8-sheet 104 can be easily renoved fromthe outér peripheral
surface of the steel pipe 102 together with the | ess adhesive coating 450.

| f necessary, the dddiendhe,&h 04 difowaung hepicallye aeund thetions

nmay be treated.with a ali,ng.agent. T , the_unpecessar ortions at the
orot ect | voSEESLi RYPEADZe 4 th 48, DREFEAdRBRIAEE, tBE ORFET |

peripheral surface of the pipe elasticaliy using, for
example, pressing rollers to thereby expel the air
present between the sheet seam 180 and the 6ute;
peripherai portion of the_éteel pipe 102, allowing the \u)
sheet to be heat meltfbonded in a closely contacted
state. ' |
Cuts 452 are made . athigh temperature

.. ..'in the boundaries between the rangeé L and the
unnecessary portions at the sheet winding start ‘and end
portions. This can be done gasily by merely pﬁShing the
edge of a cutter against a predetermined part of the
steel pipe 102 being rotated. |
' While the winding and melt-bond;ng'of the J
thermoplastic synthetic resin sheet 104 proceeds
successively from a predetermined position on the steel
pipe 102, the portion of the sheet which has'alfeady
been melt-bonded to the pipe is cooled foréibly. For
example, the cooling is done by spraying cooliﬂé water

from the inner surface side of the steel pipe 102 or by



Referring now to Figs. 10 to 13, there‘is: illustrated a sheet pressing
nmeans enbodyi ng the invention. Fig.10 is a side view of a principal portion
wherein the thernoplastic synthetic rZﬁﬁ;Lsheet 104 whi ch has been fed to

t he.©Outer periphery of the steel pipe 102 is pressed against the outer

per fwhery of the steel pipe elastically by the sheet pressing means 130 and
a deairing neans 530. A lateral beam 250 is attached to an upper part of
t.he post 202 vertically pivotably in an upwardly projecting fashion. The

undersi de of the |lateral beam .250 is supported b morn1 k 228, the

| quer end of WRIAYing Wﬁfr t‘%daﬂy*' fHom & ﬂ)‘ferﬂ%‘&éﬁ% 250 is -~
prOV|ded at its fron ur f w t.h a g{lzontal slide neans 150 wherein

a slide 124 |§Hﬂﬁ|z &S %%1Hﬁ¥? “al~directron of the steel pipe

1Q2 by neans of a rot ary feed handl| ﬁ.sl%% 1eldrt e’F t%ﬁsémw 140 is
. . 3 .

attached to the front end portion o the ori'zon o that it
can swing in %#}ﬂ:r I 0 \Qa TS Qq{?t i a handl e
(not shown). e éﬁé@?;?ggﬁﬂﬁggﬁga % é roll réiﬁet 134 of the sheet
pressi ng meangpbi) @ﬁef&tnh%he@dn%éd&enwﬁgaw%n% SHardp gortitons.
sw ngabl e horiZontally. Thé sheet pressing neans 130 is attached to the
under si de of tdte Byt Zndshlofs luhe shéett rlmugianameareaslia& rfenpveldl firom
‘front view of the sheet pressing

: the outer peripheral surface of the steel plpe 102

‘together with the less adhesive coating 450.

If necessary, the coating ends after removal of
fhe unnecessary portions may be treated with a sealing
agent. Thus, the unnecessary portions at the protective
coating ends can be removed extremely easily.

E - Referring now to Figs. 10 to 13, there is

__illustrated.a sheet pressing means embodying the

.invention. Fig.1l0 is a side view of a principal portion
wherein the thermoplastic synthetic resin sheet 104
which has been fed to the outer periphery of the steel
bipe 102 is pressed against-the outer periphery of the
-/ steel pi'pe elastically by the sheet pressing means 130
| and a deairing means 530.
A lateral beam 250 is attached to an upper part
of the post 202 vertically pivotably in an upwardly

projecting fashion. The underside of the lateral beam



means 130. Sheet pressing rolls 128 each have an outer peripheral portion
formed of a heat resisting silicone rubber for exanple and a rotating shaft
supported by a roll bracket 512. On per surface of each bracket 512

are erected a swi.ngable and verticall'y novabl e fl.oating support shaft- 510

and a swi ng operating shaft 516. In Fig. 11, the swi ng operating shaﬁ£_5 G s
I S shown for only the leftnost roll bracket and is not shown for the ~
others. The floating support shaft 510 is di sposed just above the rotating
shaft of each roll. 128, while the swing operating shaft 516 is erected at

an end port2sm pf é 6£%édbﬁfﬁée&oéﬁz%éékazﬁ@ﬂﬁﬂﬂét1§ﬁé§eéndebﬁt'0” to the:
shaft 510. A bearin 14 with the floating support shaft 510 inserted . »°

t her et hroug#hia;fiyeghppottwdfbpntherﬁoéaczom the arm 132 (see Fi‘g.10).

Bet ween the bearing 514 and the roll brackets 512 are interposed coil s
springs 518 which ptbeslaberakebeapr@59i ag pobvidedSatl assi €abny toward the
outer peripheral surface of the steel pipe 102. The plural sheet pressing
rolls 128 (ﬁﬂ%tﬁ%ﬁ%@ﬁeﬁl@bo&e‘l@fhﬂ%t@hwﬂléﬁ megns 150 cvhereinnat he

| ongi tudinal_direction of the pipe 102 within the range_of the width of the
t her nopl ast§kids 3t h%%’r?\o%%y 19kid The the nﬁx% @irectkartefs516 of
the rolls 128 are conngected | erlockablg t hr ou a Ilgkhgg hanj sm ( not

shown) . FurtiMersteek PiRe ki Y i MRARE e R ¢ le 152.

Further, a swing means 140 is attached to the front end’

portion of the horizontal slide 124 so that it can swing

in a horizontal plane about a swing shaft 142 by turning \_)
a handle.(not shown). The sheet feed means 110 and a
roll bracket 134 of the sheet pressing means 130 are
attached to the swing means 140 so as to be swingable
horizontally.

The sheet pressing means'130 is attached to the
underside of the horizontal slide 124 through an arm
132. PFig. 11 is a front view of the sheet pressing
means 130. | |

| Sheet pressing rolls 128 each have an outer
peripheral péktion formed of a heat resisting silicone
rﬁbber for example and a rotating shaft supported by a
roll bracket 512. On the uppér surface of each bracket
512 are erected a swingable and vertically movable
floating support shaft 510 and a swing operating shaft

516. In Fig. 11, the swing operating shaft 516 is shown



downwar ds from one end thereof fixed to the swing shaft of the sw ng neans
140 is slidably fitted at the other end thereof on the |eftnost sw ng
operating shaft 516 in Fig. 11. On tkp=gownstream side of the sheet
pressSing rolls _ 128 there is di sposed th ediring neans 530 which presses
the‘FﬁernDpIastlc synthetic resin sheet 104 el astically throughout the
entire width thereof against the outer peripheral surface of the steel pipe
102. As shown in Fig. 10, the deairing nmeans 530 is nmounted on a | edge 252
jutting froma mddle part of the post 202. Mre specifically, a cross feed

{Pansver se difEEITO of BF hié‘&rhéggﬁf%iflﬁﬁa@%i B B hbOencber oo
ravabl e al ong The GUTer pory proraf o abaBr e Fhaf cafo FEADGpSREA C, g
on the curvega@ggrsaggﬁe the bsest b% togjg &E 0if§‘l'¥hi+é3d in-a

predeterm ned position by neans of IS an enlarged vi ew

of the bearinghdrawies @&ﬁlﬁ@esmﬁtrsm I@aéiﬁeé@é’d 4@ ahiéhaa

straightening roll 532, ‘a back-up roll 548 and two cooling rolls 550 are
rot atably summ’ttmhb:yftﬂeebmll g dcloek 51 240n a'h@o:ﬁéwmemlmtéw roll 532

Is a hollowroll nmade of silicone rubber, with conpressed air being fed
into the hol lwelatoken oro ftlen sla£nd510. t e beating\s514 with the
- floating support._shaft 510 inserted thefethrough is
-fixed to the front end face of the arm 132 (see Fig.l10).
- Between the bearing 514 and the roll brackets 512 are
| interposed coil springs 518 which press the sheeﬁ
pressing rolls 128 elastically toward the outer
- peripheral surface of the steel pipe 102.

The plural sheet pressing rolls 128'ths£ructed
as above are arranged at equal intervals in the
longitudinalfdireétion of the pipe 102 within the range
of the width of the thermopléstic éynthétié resin shéét
104. The swing fotating shafts 516 of the rolls 128'aré

_ cénnected interlockably through a link mechaniém (not

. shown). Further, a swing connecting arm 134 extending.
downwards from one end thereof fixed to the swing shaff
of the swing means 140 is slidably fitted at the other
end thereof on the leftmost swing operating shaft 516 in

Fig. 11.



~the straightening roll 532 of the deairing means, it is not limted to a
pneumatic rubber roll; there nmay be used a sponge roll, a brush roll or a
metallic roll, if the roll is well cdﬁﬁﬁilble with unevenness of the outer
perlﬁheral surface of the steel .pipe and can press the sheet throughoutsvge
entite wwdth thereof. The cooling rolls 550 are al so holl ow and each == ﬁ;@’%
constituted by an iron pipe, with cold water being fed into the interior “of
t he pi pe. The operation of the equipnent shown in Fig. 10 will now be
described. Wth operation of the swing neans 140 the support franme 116 of
t he sheet feed neanénlthesdowgstheamzsihdel bf theushelet presgisigaft 142 of é
the swing neans, so that an appropriate sheet feed angle can be set -
accurately roid $5k28 ythexe tie disposedrethe hdeais hngcoeanst 530 which34 fi xed
to the swing shaft 142 of the swing neans 140 al so_swings. |nterlockedly, *
t he swi ng (Rf@ﬁﬁﬁﬁgt%athetlﬂpﬂgﬁﬁﬁl%oﬁyl%@wm fﬁéléhﬂhﬁetnlﬁflg 12, the
five sheet preSS| éii(ﬂl s 128 connected by a |]jnk nmechani sm 29 |vot

i ntegral |y Stk ¥ herygheu ?IEH&|?ﬁF%ﬂ%dﬁ%@tghEP?Ee?geégFF§Stll) and
RN TR A R P PR

As shown in Fig. 10, the deairing means 530 is

mounted on a ledge 252 jutting from a middle part of the
post 202. More specifically, a cross feed shaft 254 is
supported on the ledge 252 so as to be movable in the U
transverse direcgion of the steel pipe 102. To one end
of the cross feed shaft 254 are ;ttached a pair of
curved arms 256, and a bearing bracket 540 movable along
the outer peripheral surface of the steel pipe 102 is
mounted -on the curved arms 256, the bearing bracket 540
'being normally fixed in a prédetermined position by
means of a handle 542. |
Fig.13 is an enlarged view of the bearing
bracket 540_of the deairing means 530, in which a
straightening roll 532, a back-up roll 548 and two
cooling.lxﬂlssso.are rotatably supported by the bearing
bracket 540. The straightening roll 532 is a hollow
roll made of silicone rubber, with compressed air being
fed into the hollow portion from an end of the roll. As

the straightening roll 532 of the deairing means, it is



so.that their rotational axes are set in a direction perpendicular to the
sheet feed direction to bring the she 104 into pressure contact with the
steek_pipe 102. If the sheet pressinng ‘'l s 128 are replaced by a single
rokl< there is only one steel pipe pressing point when the roll is
posiFTBned obliquely with respect to the pipe axis, so it is inpossible to
press the sheet uniformy throughout the entire wdth thereof. There may be
used a roll having a concavely curved surface in conformty with the curved
surface of the steel, pj but in this case _nmany raqlls. are needed for

different di andQ slid#ili%eﬁ 1te arpnesmatiqahhery nodilis thayemayikg ded

I | d h j ted t he fl qati t ft 51Q, 2]
PB4 71 el S, RN L R, B e i 28210
the rolls each indivyi dualtﬁi Cﬁi‘%éhs%%pﬁ?ﬁgfeu%?&?t‘&% énqﬂeslb%lo\@ rdyie of

the resilience of eatcl}Fcro _ ! fore,” I's possiole to
nevenness of (hidh el JOFMEM Khd Bocli SNEE SEEUM Pre, |
noved | ongi t udigid |aheédt [ridRdutlitie HitiPe QB ivHedduT f eathdhandl e 152
of the horizontal slide neans 7150, whereby the sheet feed neahs 110 and the
sheet pressi ng coolERISTdHE GH ke kide hollltar ein@ @adih ot ivwEd can
: by an iron pipe, witﬂ cold water being fed into the
~ interior of the pipe.

z_ U : " The operation of the equipment shown in Fig. 10

will now be described. With operation of the swing

means 140 the support frame 116 of the sheet feed means

110 swings horizontally about the swing shaft 142 of the
i swing means, so that an appropriate sheetmﬁeed angle can
be set accurately and easily.
. . At the same time, the swing connecting arm 134
fixed to the swing shaft 142 of the swihg means.lqo also
swings. Inteilockedly[ the swing operating shaft is
‘operated, so tﬂat, as shown in Fig. 12, the five sheet
pressing rolls 128 connected by a link mechanism 29
\pivot integrally about the respective floating support
shafts (see Fig. 11) and obliquely intersect the pipe

axis as indicated by solid lines in Fig. 12 Thus the

rolls 128 can be positioned

)



heat deformation of the thernoplas ynthetic resin sheet 104.
Consequently it - is easily possible to naintain the helical shape of the
wound sheet always in an appropriate condition and ensure a desrredamﬁnqisg
spaci ng. Thsot kbakptheditri codpitilemalc axes arehsstt 10 whi ch has been e Zwigs
softened by the heat of the steel pipe 102 and brought into pressure B
contact witf Ghrestien perpgndigulay: tecdher shieetpi pe by nmeans of the sheet
pressing rolls _ 128 is_then pressed throughout hge,entire wi dt h of the sheet
by the straf§RteArRgctirn SQZbEHBﬂntPﬁ phget1304TApto; PEPERVERI ng rol | 532 ,
is easily defo&na?le.g#aﬁhica¥l§ and mehhzconpatible with the unevenness of
the pipe out@PERSEF| BhEPaFRELPFEEL P4Be h824 air remmining in an uneven
portion such as a | ag, ¢ I . n eet 104 «
can be contacted nﬁﬁgdgﬁﬁggﬁ§%%i?%e?%§9§L?§91§§??%ﬁ§¥é E%%PF%%? % t he
steel pipe fo I egi | 5 al t t | 104 is
wound aroun% ? éagkpgagi'aégggge%grﬁ?%gga%gng%ﬁ?lypggg ?S?éaﬁﬁ a cutter.
- - Accor di ngpbPnt NehenceRE! rolYeDsi PBsitionel Bﬂliﬁuéi?ehﬂﬁﬁoﬁéspébe
t her nopl astic synthetic resin sheet can be helicalTy wound around the
steel pipe sodtheapipel axipngdeditoishempogsiblectospresst the whebtt he
entire pipe surface, so it is possible to effectively prevent the

uniformly throughout the entire width thereof. There

I mmedi ately cope with changes in sEgpe'and size of the steel pi pe 102 or

may be used a roll having a concavely curved surface in
conformity with the curved surface of the steel pipe, \_)
but in this case many rolls are neeqed for different
diameters of rolls.
The sheet pressing rolls-128.are divided
‘plurally and each is \éupported by the floating support
shaft 510, so éﬁehjif there is an uneven- portion,.such as a weld
bead, or the steel pipe 102, the rolls each individually
.can get over such uneven portion by virtue of the
resilience of each coil spring 518. Therefore, it is %
‘possible to prevent the protective coéting from changing
in thickness according to unevenness of the steel pipe ~/
surface. |
Further, the horizontal slide 124 is moved
longitudinally of.the steel pipe 102 by operating the
feed handle 152 of the horizontal slide means 150,

whereby the sheet feed means 110 and the sheet pressing

<)



occurrence of the peeling-off phenenenon due to rusting caused by the
residual air between the protective cag;ing and the outer peripheral
surface of the steel pipe. Besides, t tseel pipe protective coating can
be- pf ovi.ded | ess expensively than that according to the coating materia
appl?fhg met hod. Further, the equipnment is of an extrenely sinple _
structure, requiring neither a special installing foundation nor such a

| ar ge- scal ed manufacturing equi pnment as in the conventional polyethylene

| t - extrusion ti thod. T faore, jt b i bl.e t f
protective: coaBPRRSWARR EamaDEoABIE et on THEF FEOTRe. thE SapABBERt ERE |«
duct t ' t d | VB 1.

A nethod of  pr SHIERAACALY, 3Pge; POSH  cBAgeS, 1o habe’ SR Blue 08 B T
winding a bel f5kpks HiBMBhagki fiedtNhaebifatishNo? thBEheBRbbiaktycaround
t he outer peripheral “surface ol a preheated steel pipe mhlﬁe contacti ng

adj acent side Ltgpenetfict Pesifeghebl 2okaCecbaskatentilyalitoist @ag83gy ot her
wi t hout overl ap; and heat nelt-bonding the sheet” to the pipe and the 10

contacting adj pessibledeof aagath@ncehle RLIIRG1D¥hape! VENEhRr @dandcsheethe
sheet begins to nelt. 2. A met hod according to claim1, which also
: always in an appropriate condition and ensure a desired
winding spacing.
| The thermoplastic synthetic resin sheet 104
which has been softehed by the heat of the.steél_pipe
102 and brought into pressure contact with the outer
peripheral surface of the pipe by means of the sheet
pressing rolls 128 is then pressed throughout the entire
width of the sheet by the straightening roll 532 shown
. in Fig. 13. The straighteniﬁg roll 532 is eaSily
- deformable elastically and well compatible with the
- unevenness of the pipe outer peripheral surface, so the
air remaining in an uneven portion such as?&eld-bead can
be expelled. Consequently, the sheet 104 can be
contacted more closely with the outer peripheral surface
of the steel pipe to expel tPe residual air completely.
When the sheet 104 hﬁs wound around the pipe by
a predetermined length, it is cut with a cutter.

—-According to the present invention, as set forth

Dos hereinabove, the thermoplastic synthetic resin sheet can



i ncl udes preheating a Il ength of the thernoplastic synthetic resin sheet to
at |least roomtenperature to 15 inpart flexibility thereto prior to
applying the length of the sheet to the outer peripheral surface of the
steel pipe. 3. A nmet hod accordi ng laim1 or- claim2, wherein-a g
coating having relatively meak-bondd3}2QWCe 20 is forned beforehandhod%?
the outer peripheral surface of the“steel pipe in zones corresponding to
the wi nding start and end portions of the sheet, then the thernoplastic
synthetic resin sheet is wound and melt- bonded around the outer peripheral
surface of pleehslirally5s wodnde atoud ithet Btleld Pipe Wi heared t he pipe;
bet ween those zones, and thereafter cuts are nmade. in the end portions of .,
the nelt-bobdadesheet thie pipe imciclosendwntadt twWidkly ailis eMtird pipe end

portions are at elevated tenperatures. 30 4, A met hod according to ¥
cl ai m 3, whsuolrfiacel,uses itulise possible do\efifiecdivelg prevwerndhey :
overlying unwanted sheet material fromthe zones beyond the . cuts. 5. A

met hod accopgchgresce sfmthe peedingrafifdehengnanondue thprystingeal ant
to the end regions_ of the 35 melt-bgonded sheet after renmpval of the coating
and t he unwgAl&8dsh¥ethearesigual aiy betwegn tdhe Rrafeftidao claim 1

A i pic st B6d Yokl BigRetalC S ok thel bl M
pipe. '
- Besides, the steel pipe protective coating can
be provided less expensiVeiy than fhat éCCording.to'the Q_)

coating material applying method. Further, the
equipment is of an extremely simple structure, requiring
neither a special installing foundatibn'hOt such a

' large-scaled manufacturing equipment as in the
conventional polyethylene melt—extrusion-céating method.
Therefore, it becomes possible to pérform a protective
coating work at.a construction work site; as a reshlt,
the product transporting cost and labour can be'greatiy

‘reduced.



7. A protective-coated steel pipe whenever 5 produced by a method
according to any preceding claim 8. Equi pnrent suitable for producing a

protective-coated steel pipe by winding a belt-like t ] hetic
resgn sheet helically around the outer pe_ri_[ggfr al surrwmmmu)mmled

ste ~fpipe 10 by rotating the pipe at a constant speed ahd 'sublj eétimg the
sheet “and PIpF éoétg&ﬁgkve.nnvenent in the pipe axis direction, the

equi pnent i ncluding: a _sheet feed neans for, feeding the thernoplastic
-synthetic resin sheet ébliq@ePFtRPFhoﬁéEEE@PCFGQtﬁepfgtepﬁigPFEQP%EP
ldgrfct{on OL thﬁ gtgghh@ﬁ@@,sthbw:cmﬁpmmeeb:side faces of the sheet .
contact each other withqut  over ing ;of , d '
means for pressing t he WAOKHRG: «?d%%fiéeqr‘g‘ eitﬂo g'%ssﬁg'gt s%%?%%&ﬁ;!s&%ggwug
te melt on. thhé 20 sheette hedcgifigr arosmd dhe outere perdphegiade suxfaces©f he
‘outer peripheral ufﬂ% 1P &4 1 TRl ein

pi pe and to heat %eh %ﬁl %‘#}%q;ce(l)ar}t g’c?iéngﬁ%&j acenﬁg%g'gb?ggg? totfagg'?ée

other. 9. Equi pfasesa@fortiengheetc i @ Facktor£2cs, redation FPea¢hs heet
_preheating neans Jrhieas i tiiuEdvdrlapsherid f eed nmeans and the sheet

Feast room tenperat ur o FeRs REdf-HAERELTE CHo SHES < e Bhel 30, oL 5
;Steel pipe wigh icortaiting gd jacenatside fianes to sach othed dyans for
;feeding a thermoplgstig oy Plialddrd S bl Wtleet sl ¢ Wayrespect to the
" 2. A method according to claim 1, which also
- - includes preheating a length of the thermoplastic
g ' synthetic resin sheet to at least room temperature to
15 impart flexibility thereto prior to applying the length
of the sheet to the outer peripheral surface of the
steel pipe.
3. A method according to claim 1 or claim 2,
wherein a coating having relatively weak bonding force

AR Mea ot T

20 is formed beforehand on the outer peripheral surface of -
" the steel pipe in zones corresponding to the winding
start and end portions of the sheet, then the
thermoplastic synthetic resin sheet is wound and melt-
bonded around the outer peripheral surface of the steel
25 pipe so as to cover both coated zones and the pipe

ot AL ARG O e e L

\ ' between those zones, and thereafter cuts are made in
the end portions of the melt-bonded sheet at the inner
boundary of the zones whilst the end portions are at

- elevated temperatures. ' :

30 4. A method according to claim 3, which includes
subsequently removing said coating and any overlying
unwanted sheet material from the zones beyond the cuts.

5. A method according to claim 4, whidh includes
¥ .+ subsequently applying sealant to the end regions of the

g 35 melt-bonded sheet after removal of the coating and the

" - unwanted sheet material.
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preheat ed steel pipe so that the side fraces-of the 35 sheet are 1n contact
with each other w thout overlapping of the sheet Mw'ﬂyﬂﬂimu “ nmeans

havi ng a rotary shaft which supports the ther ur IC resin
sheet in a coilw se wound condi ti on and V\/aggh can ‘befi nkl ied w#t h: respe@s_
to the longitudinal direction of the steel pipe so as to be aligned wth=*

the sheet 5 feed diregtiorg rﬁbﬁ{&ftamﬁ@ ﬁ'@%i@rlprﬁfﬁé%éﬁll -
contacted side faces el astlcauﬁ}é_E al nst the outer 1Fe“30 her al surface of

the steel pipe &8 dfSFHihed & siRrencRitte Kigy &R o3 t&ht tR@eed,
the sheet pressiaugomearsyiiy dwawings. sheet pressing roll capable of having s

its rotational axis$ spt i, ‘ﬂé es# | 28l e&%éégfr%féetmergév gtlon in

whi ch the sheet is feéd from fee means horT zon slide
nmeans for adfustinapuded diea methad miteerding ettar@hmmcreﬂmgcmlaimh *

respect to the steel @i pe gt Zé{ﬁ-@ébﬂlf@r BrodudEyg " a mechani sm

for novi ng t he sheet feed neans and the sheet. pressing neans_rel atively |n
t he | ongi t udi nalPRRYeSEIRreAated sterl pipg bygvinding 13 beltr] Hrant

according to cl aharfmoplartid, syﬁwamtmﬁh@e@r etssmgamﬁrar@mrl ses a
;'hg;? E)?lalsglrnglﬁgﬁl?} mntﬁﬁ)rdlf%ﬁgfé’ég'o 8 pre%eatéd s eeinpigg
: 10 by rotating the pipe at a constant speed and subjecting
the sheet and pipe to relative movement in the pipe
axis direction, the equipment including:
a sheet feed means for feeding the thermbplastic
~ synthetic resin sheet obliquely with respect to the
15 longitudinal direction of the steel pipe so that
adjacent side faces of the sheet contact each other
without overlapping of the sheet; and
a sheet pressing means for pressing the contacted
side faces of the sheet, which has begun to melt on the
20 - outer peripheral surface of the steel pipe, against the
outer peripheral surface of the pipe to heat melt-bond
the sheet to the pipe and to heat melt-bond the
contacting adjacent side faces to each other.
9. Equipment according to claim 8, which also
25 includes a sheet preheating means disposed between the
sheet feed means and the sheet.pressiﬁg means to J
preheat the thermoplastic synthetic resin sheet to at
least room temperature.
10. Equipment for producing a protective-coated
30 steel pipe which includes:
a pipe heating means:;

.- a sheet feed means for feeding a thermoplastic
synthetic resin sheet obliquely with respect to the
preheated steel pipe so that the side faces of the

35 sheet are in contact with each other without
overlapping of the shéet, the sheet feed means having a
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25 flexible roller. 13. Equipnent according to claim@8, substantially as
her ei nbef ore described with reference to, and as ill ust ' ' 3,
4 and 7; or Figures 3, 4, 7 and 8; or Figures 10 to 13 lgﬂ‘“ﬂ“’"!mmmmrng
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E rotary shaft which supports the thermoplastic synthetic
resin sheet in a coilwise wound condition and which can
§ be inclined with respect to the longitudinal direction
| of the steel pipe so as to be aligned with the sheet
5 feed direction; |
a sheet préssing means for pressing the contacted
side faces elastically against the outer peripheral
surface of the steel pipe as the pipe is rotating about
a shaft at a constant speed, the sheet pressing means

10 having a sheet pressing roll capable of having its
rotational axis set in a direction perpendicular to the
direction in which the sheet is fed from the sheet feed
means; and ' '

(% ' " a horizontal slide means for adjusting the sheet

15 winding angle and winding pitch with respect to the
steel pipe, the horizontal slide means having a
mechanism for moving the sheet feed means and the sheet
pressing means relatively in the longitudinal direction

_ of the steel pipe. .

20 : 11. ' Equipment according to claim 8, 9 or 10,
wherein the sheet pressing means comprises a rigid
roller.

12. Equipment according to claim 8, 9 or 10,
wherein the sheet pressing means is a resiliently

25 flexible roller. . _

L 13. Equipment according to claim 8,.substantia11y
as hereinbefore described with reference to, and as
illustrated in, Figures 3, 4 and 7; or Figures 3, 4, 7
and 8; or Figures 10 to 13 of the accompanying

30 drawings.




