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APPARATUS P'OR PROCESSING CURVED SURFACES 

The invention relates to an apparatus for processing 
curved surfaces, in particular a pipe surface, using 
processing means which are guided over that surf ace at a 

distance thereabove by means of a guide to be pre-ar-

5 ranged on that surface. 
The processing of surfaces must be understood to 

mean perfo~ing welding operations, wherein a fixed 
distance of the welding torch to the surf ace must be 
followed during laying of the welded joint, or for inw 

10 stance during painting of the surfaces, wherein the spray 

nozzle for the paint must likewise have a fixed distance. 
The problem that occurs here is that with the known 

machines the distance cannot be maintained precisely and 
particularly not in the case of curved surfaces, for 

15 instance the outer side of pipes and the like to be 

welded together. This can be attributed to the fact that 
the guide is arranged relatively independently of the 
surface and is per se relatively rigid. 

The invent.ion has for" i.ts object to obviate the 
20 above stated drawback and to this end proposes an appara­

tus wherein the processing member can follow the curved 

surface precisely. 
The apparatus according to the invention is distin­

guished in that the guide consists of a flexible body 
25 provided with two parallel edges which extend some dis­

tance above the surface for proceaaing1 and a carrier for 
the processing means is provided with a follower system 
consisting of at least three follower members which are 
ordered in a triangle and which co-act with the edges, 

30 this such that the carrier follows the curved surface at 
a fixed distance during movement along the guide. 

Owing Lo t.lle fle.x.ibh: body which is applied as guide 
for the processing means, for instance the welding torch, 
it is possible by folding the flexible body accurately 

35 along the curved surface, which body is itself embodied 
with a parallel guide for the movement of the processing 
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means along the surface, for this processing means to 

easily follow the curved surface. 

In a preferred embodiment the flexible body is 

embodied as a band with parallel edges, which band iA 

5 provided on the side facing the surface for processing 

with spacer members of equal length. 

533-0694;# 3/12 

In exceptionally slmple manner the flexible body is 

hereby held at a precise distance from the surface for 

processing owing to the spacer members of equal length, 

10 wherein the parallel edges of the band provide the guid­

ing. 
The follower member of the darrier is preferably 

embodied as a running wheel with V-shaped peripheral 

running surface enclosing the edge of the guide. Due to 

15 the V-shc:i.pcd groove the diatance between the follower ~nd 

the curved surface is maintained precisely. · 

When the band is embodied with tensioning means for 

forming a peripheral ring round the curved surface, in 

particular the outer surface of a pipe, it is then fur-

20 ther recommended to arrange a connecting plate at the 

transition of the mutually facing ends of the band, which 

plate extends over these ends. The conneoting plate 

preferably has a side edge set back from the guide edge 

such that the V-shaped running wheel runs without jolting 

25 onto the connecting plate and to the other end of the 

tensioning guide belt. Thus is en.sured that very precise 

welds can be laid without any change in the joint thick­

ness. 
Above mentioned and other features will be further 

30 elucidated hereinbelow in the figure description of an 

embodiment. In the drawing: 

fig. 1 shows a detail of a guide band round a curved 
pipe surface with a welding torch as processing member, 

fig. 2 shows a detail of the running wheel of the 

35 carrier for the welding torch of fig. l, 

(lg. 3 shows a detail of the guide band applied in 

the apparatus of fig. 1 and 2. 

Shown schematically in fig. 1 is an apparatus for 

welding together pipes B which must be welded together 

40 seamlessly on the end edges. 
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The weld which is applied for fixing together the 
pipe ends can be of random nature and is for instance U­
shaped, see for instance in fig. 1 at L. 

Such weld grooves are filled in a number of passes 
5 of the welding torch with which a layer of the welding 

material is laid in the groove at each pass. For this 
purpose one or: mon~ weld.ing LoL·chel:l cau be applied, which 
are shown here in fig. 1 as processing member with the 
numeral l. The welding torch is supported by a carrier 2 

10 which is guided along a guide 3 which is fixed round one 
of the pipe ends. The pipe can be rotated on its longitu­
dinal axis but it is more usual to move the carriers 2 

relative to the pipe surface. For this purpose the weld­
ing torch 1 is connected to a flexible feed pipe 5 for 

15 the protective gas, whioh feed pipe 5 is ooupled co <l gc:i.s 
supply system which is assumed known and fo~ms no part of 
the invention. 

It will be apparent that in order to lay a weld in 
the groove 2 the distance between welding torch 1 and the 

20 surface of the pipe respectively the weld groove 2 must 
be very precise so as not to cause any changes of thick­
ness and unevenness in the welded joint for laying. 

According to the :1.nvent i cm a guide, here 1.n the for.m 
of a band-like flexible body 3, is clamped for this 

25 purpose round the pipe end. In fig. 3 the flexible body 3 
is formed into a rlug, whe.reln spacers 10 are aL·L·anged on 
the inside of the ring in a regular distribution oYer the 
surface. The inward pointing spacers 10 come to lie 
against the outer surface of the pipe in fig. 1 when the 

30 band is biased by means of a tensioning system generally 
designated with ll. The tensioning system can be of 
random type but consists here of a tightening screw 12 
which supports on a support block 13 connected to the one 
end of the band. Screw 12 is received in a threaded hole 

35 of a screw block 14 which is itself connected to a screw 
15 which is pivo~ally connecLed al. 16 to a l.i.p 17 which 
is fixed to the other end of the band. By tightening 
screw 12 the ends 8 can be pulled toward each other and 
spacers 10 will be pressed firmly onto the outer surface 

40 of the pipe. 

THIS SHEET HAS BEEN L REPLACED 
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A further feature of the invention ie that the gap 
between the ends E of the band are spanned by a connect­
ing plate 20 which is here slightly narrower than the 
guiding side edges of the belt, this being further eluci.-

5 dated hereinbelow. 
Returning to fig. 1, the torch is arranged in a 

f olloweL· member in the form of a ca:rJ:ier 2, which can be 

of random form but is provided with four guide wheels 22 

which have a V-shaped peripheral surface 23, see fig. 2. 

10 This V-shaped peripheral surface receives the guiding 
edge 24 of guide band 3. 

By biasing the wheels located mutually opposite in 

fig. 1 toward each other, for instance with a set of 
belleville springs 25, the wheel pair is held and pressed 

15 firmly againct the sides of the guide band. 

It will be apparent that at the transition E-E at 
the band ends such a guide construction causes an uneven­

ness in the path for carrier 2. In order to make this 
transition possible, the above mentioned closing plate 20 

20 is arranged on the upper side and lower side of the ends, 
the side edge of which plate is set back from the end 
edge of the band 3 itself, see fig. 2. Where the side 
edge of the band is not present the V-shaped guide sur­
face of running wheel 22 will pass without jolting over 

25 the side edge of the top and bottom plate 20, this being 

show11 in fig . 2 • 

'l'he driving of carrier 2 along guide 3 can take 
place in random manner. It is carried out here by means 

of a drive wheel 26 which engages on the side edge of the 
30 guide and is driven by a drive mechanism (not shown) 

accommodated in the housing of carrier 2. 
It will be apparent from the foregoing that due to 

the flexible body the non-round form of t:h~ pi.pP. endR of 
the pipes B for welding can easily be followed. This non-

35 round form is immediately followed by the .flexible band 
guide element 3 whereby the torch 1 will continue to 
follow the surface precisely. 

The invention is not limited to the above described 

embodiment and certainly not to the processing of surfac-
40 es of pipea. Larger surfaces can be envisaged here, for 

11-i{is-SH"EE'fHAS BEEN 
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instance the ship'e hull, which must be painted and the 
like, wherein a flexible guiding edge can be mounted in 
appropriate manner, whereby a carrier guided therealong 
will continue to follow the surface precisely. 

***** 
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I lllllll llllll lllll lllll II llll 
* C L M S * 

CLAIMS 

1 .. Apparatus for proceooing curved surfaces, in 

particular of pipe surface, using processing means whlch 

are guided over that surface at a distance thereabove by 

means of a guide to be pre-arranged on that surface, 

5 oharaaterized in that the guide consists of a flexible 

body provided with two parallel edges which extend some 

distance above the surface for processing, and a carrier 

for the processing means is provided with a follower 

system consisttng of at least three follower members 

10 which are ordered in a triangle and which co-act with the 

edges, this such that the carrier follows the curved 

surface at a fixed distance during movement .along the 

guide. 
2. Apparatus as claimed in claim 1, characterized in 

15 that the flexible body is embodied as a band with paral.­

lel edges, which band is provided on the side facing the 

surface for processing with spacer members of equal 

length. 
3. Apparatus as claimed in ~laim 1, characterized in 

20 that one or each follower member of the carrier is embod­

ied as a running wheel with V-shaped peripheral L'uru1in9 

surface enclosing the edge of the guide. 

4. Apparatus as claimed in claim 3, characterized in 

that at least one running wheel of the follower system is 

25 biased in the direction of the other running wheels, for 

instance by a spring tensioning. 

5. Apparatus as claimed in any of the foregoing 

claims, wherein the sul'."face for processing is the outer 

surface of a pipe, characterized in that the ends of the 

30 flexible band are provided with tensioning meane eueh 

that the band can be tightened as a ring round the pipe. 

6. Apparatus as claimed in claim 5, characterized in 

that one ot the ends is provided with a connecting plate 

extending over the other end of the band, the side edge 

35 of which plate is set back so far from that of the guide 
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band that the flank of the v-shaped peripheral running 
surface of the follower passes over without jolting. 

7. Apparatus as claimed in any of the foregoing 
claims, wherein the carrier supports one or more welding 

5 machines, aharaoterized in that each welding machine is 
provided with a drive consisting 0£ a drive wheel rolling 
off along the side edge of the guide and driven by a 
stepping motor. 
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