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57 ABSTRACT 
The present invention relates to equipment for manu 
facturing heat exchange apparatus and more particu 
larly to a machine for manufacturing a coil of a pipe 
by bending it by means of movable clamps. The inven 
tion ensures the manufacturing of a coil with bends 
whose radius as measured from the central axis of the 
pipe is within the range of from 0.8 to 1.5 of the out 
side diameter of the pipe, which is due to an improve 
ment of the bending mechanism and its substantial 
simplification by dispensing with the master form. The 
coil is formed in a horizontal plane, with the position 
of the longitudinal axis of the pipe being bent remain 
ing unchanged and without rotating the pipe about its 
axS. 

13 Claims, 12 Drawing Figures 
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MACHINE FOR MANUFACTURING A COL OF A 
PPEBY BENDING T 

The present invention relates to equipment for manu 
facturing heat exchange apparatus and more particu 
larly to a machine for manufacturing a coil of a pipe by 
bending it by means of movable clamps. 
The invention may be the most advantageously used 

in manufacturing tubular heating surfaces of boilers. 
Furthermore, the invention may find application in 
manufacturing heat exchange apparatus for the chemi 
cal and oil industry, as well as in the ship building. 
The attempts to make a coil of a relatively long pipe 

by bending the latter in the cold state about a master 
form are widely known. These attempts are associated 
with the use of a slewing table mounted on the base of 
a machine and supporting a master form and a clamp. 
Mounted on the slewing table is also a clamping slider 
adapted to urge the pipe against said master form. 
Upon fixing the pipe in the clamp the slewing table is 
rotated, and the pipe is bent about the master form 
while simultaneously being moved so as to follow the 
clamp. Due to friction forces created between the pipe 
and the clamping slider the latter moves following the 
pipe thus withstanding reaction forces arising during 
the bending. After a bend has been formed the pipe is 
released from the clamp, moved in the axial direction 
up to a point of formation of the next bend and rotated 
at 180 about its longitudinal axis. Then the bending is 
effected in the same order and in the same direction as 
described above. As the coil making proceeds, it be 

2 
sliders, as well as relative movement of these devices 
are associated with the employment of complicated 
mechanisms which considerably increase the cost of 
the machine and make its operation more difficult. 
Major difficulties arise in the case, where it is required 
to make coils of pipes having different diameter on the 
same machine. In such cases it is necessary to replace 
the master form, both clamping sliders and the jaws of 
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comes more and more difficult to rotate the pipe at 
180° for making the next bend. 
Subsequently it was contemplated to provide a mas 

ter form with two clamps arranged on both sides 
thereof. In this case the master form is mounted on the 
base and is movable along the axis of rotation of the 
master form and transversely relative to the longitudi 
nal axis of the pipe being bent. In addition to the two 
clamps, the master form has also two clamping sliders 
which are alternatively movable upwards and down 
wards (cf. French Pat, application No. 2,003,104, Cl. 
B 21d 11100). 
This embodiment of the machine permits to dispense 

with the step of rotating the coil at 180 after the for 
mation of the next bend. It is sufficient to release the 
clamp and the clamping slider, and to lower the master 
form and said clamp. Then the master form is shifted 
to the other side with respect to the longitudinal axis of 
the pipe, the position of the pipe remaining unchanged, 
the master form and the clamping slider are lifted up to 
a level of the pipe and moved close to the pipe. The for 
mation of the next bend is effected by bending the pipe 
in the direction opposite to that selected for the pre 
ceding bend. 
During the movement of the coil in the horizontal 

plane the latter is based on a support performing the 
rotations synchronously with this coil. Thus, the manu 
facturing of the coil is substantially simpler, but certain 
difficulties restricted the filed of application of this ma 
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chine. First of all, this is associated with the fact that 
the bends of relatively small curvature can be formed 
in the above-described machine only by means of a 
mandrel which cannot be used in manufacturing a coil. 

At the same time, complicated movements of the 
master form together with the clamps and the clamping 

65 

the clamps. - - 

It should be also noted that the bends having rela 
tively snall bending radius, which are obtainable on 
known machines, are characterized by elevated ovality 
of the cross section, whereby reliability and durability 
of the coils are reduced. 

It is the main object of the invention to provide a ma 
chine for manufacturing a coil of a pipe by bending it 
in which the bending mechanism is substantially simpli 
fied and which is provided with devices substituting the 
master forms. 
The above object is accomplished by that in a ma 

chine for manufacturing a coil of a pipe by bending it 
comprising a bending mechanism having a slewing 
table supporting a pair of clamps for a pipe and capable 
of performing additional movement transversally rela 
tive to the axis of the pipe being bent according to the 
invention there is provided means for axially moving 
the pipe towards the bending mechanism, the pair of 
clamps being mounted in such a manner that a gap de 
fined by a pair of jaws in one clamp be coaxial with sim 
ilar gap in the other clamp, and there is also provided 
means for raising movable parts which carry the jaw in 
each of said clamps. Mounted between the clamps is 
heating means fixed to stationary base, the tube being 
fed towards said means after leaving a guiding sleeve 
mounted adjacent said heating means. In this embodi 
ment of the machine a portion of the pipe being bent 
and heated up to a degree, at which the plasticity of 
metal is substantially increased, can be readily bent, the 
adjacent cold portions of the pipe performing the func 
tions of a mandrel, while the clamps and the guiding 
sleeve functioning as the master form and the clamping 
sliders. The arrangement of the clamps and heating 
means is such that upon forming one bend and prior to 
the formation of another one, it is possible to position 
the next clamp, which is to be put in operation, behind 
heating means in the direction of the axial movement 
of the pipe. 
Means for axially moving the pipe is adapted to im 

part to the pipe during the bending a speed which is 
higher than the speed of movement of the clamps of the 
bending mechanism. In this case axial compression of 
the pipe takes place, whereby the reduction of the 
thickness of the pipe wall in the zone of the bend is 
eliminated. Bends and straight portions of the coil will 
be of equal strength. 
According to a preferable embodiment of the inven 

tion it is advantageous that means for axially moving 
the pipe comprise a slider with a clamp mounted in 
straight guides made in the stationary base, two screws 
symmetrically arranged with respect to the clamp co 
operating with the slider, said screws being connected 
to a motor via a gear train. In this case the forces ap 
plied to the screws are uniformly distributed thereby 
increasing service life of the mechanism. 

It is advantageous to mount the slewing table in a 
holding ring having eyes for passing therethrough par 
allel rods fixed to the stationary base. In this case said 
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holding ring is preferably connected to an actuating 
cylinder adapted to move the holding ring along said 
rods. The slewing table is of circular shape, whereby 
reaction forces appearing during the bending are dis 
tributed over relatively large surface. 

In order to ensure the adjustment of the machine for 
a required bending radius, is advantageous to provide 
adjusting movable stops on the stationary base adjacent 
the ends of said rods for limiting the movement of the 
housing along the rods. 

In order to ensure the control of said adjusting mov 
able stops it is advantageous to fix the ends of said rods 
to the stationary base by means of bushings disposed in 
holes appropriately made in said base, while the end of 
each bushing which faces the housing should be pro 
vided with a threaded portion co-operating with the ad 
justing movable stop which comprises a nut and have 
teeth along its peripheral surface, said teeth being in 
meshing engagement with a gear connected to a me 
chanical transmission. 
Synchronous movement of the adjusting movable 

stops disposed adjacent one and the same rod can be 
accomplished in the case, where the bushings located 
adjacent the ends of said rod have oppositely directed 
threads. In this case the gears fixed on one and the 
same shaft are in meshing engagement with the adjust 
ing movable stops co-operating with these bushings. 

In order to provide for uniform distribution of a load 
between the adjusting movable stops, it is advantageous 
that the shafts carrying the gears be interconnected by 
means of a mechanical transmission adapted to impart 
rotation to all the shafts synchronously. 
During the change of position of the adjusting mov 

able stops it is necessary to adjust the position of the 
clamps on the slewing table in order that the gap be 
tween the jaws in each clamp be coaxial with the pipe 
being bent in the starting position, when adjusting the 
machine for a new bending radius. For this purpose it 
is expedient to provide straight guides on the slewing 
table in which a slider should be mounted, said slider 
carrying said pair of clamps and being connected to 
means for moving said slider along said guides. In this 
case the guides should be arranged transversally rela 
tive to the gap between the clamp jaws, 
The most simple structure of the clamps of the bend 

ing mechanism is obtained in the case, where their jaws 
are brought together only in the uppermost position, 
while remaining spaced apart in any other position. In 
order to do this, it is desirable that said movable parts 
carrying the jaws of each clamp in the bending mecha 
nism comprise two double-arm levers joined by means 
of a common hinge loaded by springs which bear 

- against said slider. In this case one identical ends of 
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apart and remain in this open position until complete 
lowering. 

In order to the most completely utilize the capacity 
of means for axially moving the pipe, it is advantageous 
to connect the slewing table to the motor for rotating 
it by means of a self-braking worm gear, the worm 
wheel crown of said gear being preferably mounted on 
the slewing table. During the bending a required force 
will be created by means for axially moving the pipe 
under conditions of the eccentric arrangement of the 
clamps with respect to the axis of rotation of the slew 
ing table. In this case the power of the slewing table 
motor is consumed only for releasing the worm gear 
from the braking conditions. 

In order to ensure permanent connection between 
the self-braking worm gear and the motor during the 
movement of said holding ring along the rods, it is ad 
vantageous to provide on the worm shaft of said gear 
a spur gear which is in meshing engagement with an 
other spur gear connected to the motor, the width of 
the gear corresponding to the amount of movement of 
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these levers should support a pair of the jaws, the other 55 
identical ends of said levers should be interconnected 
by means of a common hinge connected to an actuating 
cylinder, while the upward movement of said first 
mentioned hinge should be limited. The limitation of 
the upward movement of said hinge results in that at 
some instant during the movement of the piston rod of 
the actuating cylinder upwards after the hinge move 
ment has been stopped, the actuating cylinder spaces 
apart the lower ends of the double-arm levers, and the 
jaws are brought together, whereby the pipe is fixed in 
the clamp. During the downward movement of the pis 
ton rod of the actuating cylinder the jaws are spaced 

60 

65 

the slewing table transversally relative to the pipe being 
bent. 
The reduction of the thickness of the pipe walls in the 

zone thereof being bent during the formation of a bend 
can be eliminated, if the motor of means for axially 
moving the pipe and the motor performing the rotation 
of the slewing table comprise electric motors, said mo 
tors being coupled by means of an electric circuit to a 
regulator of the ratio between the rotational speeds of 
these motors. 
The coil can be the most conveniently supported dur 

ing its manufacturing in the case, where the rods, along 
which the holding ring moves, are horizontally ar 
ranged. 

Substantial advantage of this invention consists in 
that the machine ensures the manufacturing of a coil 
with bends, whose radius as measured from the central 
axis of the pipe is within the range of from 0.8 to 1.5 
of the outside diameter of the pipe, the reduction of the 
thickness of the pipe within the zone of the bent por 
tion of the pipe not exceeding 0-20 percent depending 
upon the ratio between the thickness of the pipe wall 
and the outside diameter thereof. An amount of the 
thickness reduction is predetermined based upon the 
requirement of elimination of the formation of undula 
tions on the inner side of the wall of the bent portion. 

A specific embodiment of the invention will now be 
described with reference to the accompanying draw 
ings, in which: 
FIG. 1 shows a diagrammatic plan view of the ma 

chine partially in section; 
FIG. 2 is an enlarged cross sectional view taken along 

the line II-II in FIG. 1; 
FIG.3 is an enlarged cross sectional view taken along 

the line III-III in FIG. 1; 
FIGS. 4 to 9 show the positions of the slewing table 

with the clamps and the holding ring during the manu 
facturing of a coil in a reduced scale; 
FIG. 10 is an enlarged diagrammatic view of the 

clamp of the bending mechanism during the holding of 
the pipe; 
FIG. 11 shows an enlarged view of the clamp in the 

position in which its jaws are spaced apart; 
FIG, 12 shows an enlarged view of the clamp in the 

lowermost position, 
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The machine for manufacturing a coil of a pipe 1 

(FIGS. 1 and 2) comprises a holding ring 2 with eyes 
3 accommodating bronze sleeves 4. Round steel rods 5 
extend through the eyes 3. The ends of the rods 5 are 
received in steel bushings 6 fixed by means of bolts (not 
shown) in holes appropriately made in a stationary base 
plate of the base. The holding ring 2 is connected to a 
piston rod 8 of a pneumatic actuating cylinder 9 at 
tached to the base 7. The actuating cylinder 9 imparts 
to the holding ring 2 a movement along the rods 5 sup 
porting this ring prior to the formation of each bend. In 
this case the rods 5 and the piston rod 8 of the actuating 
cylinder 9 are disposed tranversally relative to the pipe 
1. The holding ring 2 supports a slewing table 10, a 
bronze sleeve 11 being press fitted into the holding ring 
2 in order to reduce friction between the table and the 
holding ring. 
The lower part of the slewing table 10 is provided 

with a worm wheel crown 12 meshing with a worm 13 
mounted in bearings 14 received in holes made in an 
appropriate manner in the holding ring 2. Fixed on one 
and the same shaft with the worm 13 is a spur gear 15 
which is in meshing engagement with a spur gear 16 
mounted in bearings 17 fixed to the base 7. The shaft 
of the gear 16 is connected to an electric motor 18 via 
a reduction gear 19 and a coupling 20. The meshing en 
gagement of the worm 13 with the worm wheel crown 
12 is made so as to be self-braking. The electric motor 
18 is adapted to continuously effect release of the en 
gagement at a required speed during the bending, 
whereby the slewing table 10 which is subjected to an 
axial force applied to the pipe 1, will rotate at a speed 
directly proportional to the speed of release. The slew 
ing table 10 is provided with a groove 21 accommodat 
ing a slider 22 having lateral projections 23 received in 
guiding slots 24 of the lateral walls of the table 10 
which define the groove 21. The groove 21 is arranged 
radially relative to the axis AA of rotation of the slew 
ing table 10. The slider 22 is connected to a screw 25 
which engages a threaded portion of the walls of a hole 
26 provided in a projection 27 of the slewing table 10. 
The screw 25 is rotated by means of handwheel 28 dur 
ing the adjustment of the machine for a desired bend 
radius of a coil. The slider 22 is provided with two re 
cesses 29 accommodating clamps 30 with the jaws. The 
jaws are so arranged in the clamps 30 that a gap defined 
by the jaws in one clamp is coaxial with similar gap in 
the other clamp. Each clamp 30 is provided with means 
31 comprising a pneumatic cylinder which is adapted 
to raise and lower the pair of jaws while bringing them 
together and apart respectively. 
The slewing table 10, the clamps 30 and the holding 

ring 2 are the main assemblies of a bending mechanism 
32. The pipe 1 is fed towards the bending mechanism 
32 by means 33 (FIGS. 1 and 3) for axially moving this 
pipe, that is for moving the pipe 1 along the longitudi 
nal axis BB thereof. Means 33 for axially moving the 
pipe comprise a slider 34 mounted by means of guiding 
projections 35 in guiding slots 36 made in a lateral part 
37 of the base 7. In order to reduce friction during the 
movement of the slider 34 along the guiding slots 36 
the latter accommodate bronze inserts 38. The inter 
mediate part of the slider is provided with a recess 39 
accommodating a clamp 40 with the jaws to receive the 
pipe 1. The clamp 40 is controlled by means 41 com 
prising a pneumatic cylinder. The upper part of the 
slider 34 is provided with two recesses 42 symmetrical 

10 

15 

20 

6 
with respect to the clamp 40 accommodating rectangu 
lar nuts 43. The nuts 43 co-operate with screws 44 
mounted in bearings 45 disposed in holes appropriately 
made in the base 7 and in its lateral part 37. The screws 
44 are connected to spur gears 46 which are in meshing 
engagement with a spur gear 47. The spur gear 47 is 
adapted to impart rotation to the screws 44 from an 
electric motor 48 connected to this spur gear via a cou 
pling 49 and a reduction gear 50. - 
During the movement of the pipe 1 the position of its 

longitudinal axis BB in space remains unchanged. The 
pipe 1 is supported by a guiding sleeve 51 (FIGS. 1 and 
2) rigidly secured to the base 7 by means of a bracket 
52. Mounted behind the guiding sleeve 51 in the direc 
tion of movement of the pipe 1 is an electric inductor 
53 connected to an electric transformer 54 by means 
of electric bars 55 (only one bar is shown). The longitu 
dinal axis of the inductor is aligned with the longitudi 
nal axis BB of the pipe 1. The transformer 54 is fixed 
to the base 7. 
The bend radius is set prior to the manufacturing of 

a coil by changing the position of adjusting movable 
stops 56 (FIG. 1) which comprise nuts and have 
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straight teeth on the peripheral surface. The stops 56 
are provided with threaded holes by means of which 
each of these stops co-operates with threaded portions 
made at the ends of the bushings 6 extending inside the 
base 7, said bushings receiving said ends of the rods 5. 
The teeth of the stops 56 co-operate with the teeth of 
spur gears 57 mounted on shafts 58. These shafts 58 are 
mounted in bearings 59 received in holes appropriately 
made in the walls of the base 7. The both shafts 58 ro 
tate synchronously due to their interconnection by 
means of a shaft 60 mounted in bearings 61 transver 
sally relative to the shafts 58 and bevel gears mounted 
on said shafts 58 and 60. Rotation is imparted to the 
shafts by means of a hand-wheel 63 fixed to one of the 
shafts 58. 
The direction of the thread in the stops 56 is selected 

so that depending upon the sense of rotation of the 
handwheel 63 these stops could be brought together or 
apart in each pair of them. The distance between these 
stops determines the amount of eccentricity e, that is 
the distance between the axis AA of the slewing table 
10 and the longitudinal axis BB of the pipe 1. The bend 
radius of a coil accurately corresponds to the amount 
of eccentricity, 

In the starting position of the bending mechanism the 
holding ring 2 (FIG. 4) is retracted and bears against 
the stops 56. In this position the clamps 30 are arranged 
along the axis BB, and in the left hand one of these 
clamps the jaws are spaced apart and lowered below 
the pipe. The jaws of the right hand clamp are raised 
and clamp the pipe (FIG. 2). Then the inductor 53 is 
energized together with means 33 for axially moving 
the pipe (FIGS. 1 and 3), and the worm gear is released 
by rotating the worm, 13. Under the action of a force 
applied to the pipe in the direction of an arrow C the 
slewing table 10 begins to rotate due to the presence of 
the arm creating torque. The portion of the pipe, in 
which a bend is formed, gradually passes through the 
inductor 53, is being heated and simultaneously bent, 
the slewing table 10 at the same time rotating in the di 
rection of an arrow V. The portion of the pipe to be 
bent which is heated to a degree at which metal plastic 
ity is materially increased, can be readily bent, the adja 
cent cold portions of the pipe 1 performing the func 
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tions similar to the functions of a mandrel in known 
machines, whereas the clamp 30 and the sleeve 51 per 
form the functions of the master form of the clamp and 
of the clamping sliders. 
Upon rotation of the slewing table 10 through 180° 

(FIG. 5) a coil bend is formed. The inductor 53 is deen 
ergized, the pipe 1 is released from the clamp 30 (FIG. 
6) holding it during the rotation of the table 10, and the 
pipe is moved in the direction of an arrow C under the 
action of an axial force applied to the pipe 1 until the 
next portion of this pipe to be bent is brought close to 
the inductor 53. At the same time the holding ring 2 is 
shifted in the direction of an arrow D (FIG. 6) by 
means of an actuating cylinder 9 (FIG. 1) until it bears 
against the stops 56 (FIG. 7). Then the pipe 1 is 
gripped by the clamp 30 disposed on the left side from 
the inductor 53, the inductor 53 is energized, means 33 
for axially moving the pipe is energized, and the pipe 
begins to be bent under the action of a force applied 
along the arrow C as a result of rotation of the slewing 
table 10 in the direction of an arrow W. The second 
bend of a coil is thus formed (FIG. 8). The inductor 53 
is again deemergized, the pipe is released from the 
clamp, and means for axially moving the pipe moves 
the latter in the direction indicated by the arrow C 
(FIG. 9) until the next portion of the pipe to be bent 
is brought close to the inductor 53. Then the actuating 
cylinder 9 is energized (FIG. 1), and the holding ring 
2 is retracted in the direction indicated by an arrow M 
(FIG. 8). Subsequently the clamp, the inductor, the 
bending mechanism and means for axially moving the 
pipe operate in the above-described order. 
An important role is performed in the operation of 

the bending mechanism 33 (FIGS. 1 and 2) by the 
clamps 30 which ensure the formation of the coil bends 
on both sides from the longitudinal axis of the pipe. The 
movable parts of each of these clamps comprise two 
double-arm levers 64 (FIGS. 10, 11 and 12) having 
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jaws a at the upper ends thereof. These levers have a 
common hinge mounted on a cross bar 66. This cross 40 
bar is rigidly secured to the upper ends of bolts 67 . 
passed through holes 68 of theslider 22. The lower end 
of each of the bolts 67 is provided with a nut 69 and a 
locking nut 70. 
The nuts 69 limit the upward movement of the cross 

bar 66 under the action of compressed springs 71 dis 
posed between the cross bar 66 and the horizontal por 
tion of the slider 22. The lower ends of said double-arm 
levers are connected with links 72 by means of hinges 
73. Said links 72 have a common hinge 74 by means of 
which these links are connected to a piston rod 75 of 
a pneumatic cylinder of means 31. 
With the cylinder of means 31 being deenergized, the 

cross bar 66 moves upwards under the action of the 
compressed springs 71 until the nuts 69 bear against 
the horizontal portion of the slider 22. Then the cylin 
der of means 31 is actuated, and the piston rod 75 of 
this cylinder moves upwards in the direction indicated 
by an arrow E (FIG. 10), the lower ends of the double 
arm levers are spaced apart, and the pipe 1 is clamped 
between the jaws a of these levers. This position corre 
sponds to the position taken by the assemblies of the 
machine shown in FIGS. 1, 2, 3 and 4. 

45 

50 

55 

60 

Upon the formation of the first bend (FIG. 5) of a 65 
coil, the piston rod 75 of the pneumatic cylinder of 
means 31 moves downwards as indicated by an arrow 
K (FIG, 11), the lower ends of the double-arm levers 

8 
64 are brought together, and the pipe 1 is released from 
the clamp 30. During further downward movement of 
the rod 75 (FIG. 12) the cross bar 66 is also involved 
in the movement. The resistance of the springs 71 is 
overcome, and the jaws a of the clamp 30 are lowered 
together with the double-arm levers 64, whereby the 
rotation of the pipe during the formation of the next 
bend will not be prevented. The position of the parts of 
the clamp 30 shown in FIG. 12 corresponds to the posi 
tion of the assemblies of the machine shown in FIG. 6. 

The clamp 40 of FIGS. 1 and 3 of means 33 for axi 
ally moving the pipe 1 differs from the clamp 30 of the 
bending mechanism only in that the former do not have 
a cross bar and bolts connected to that cross bar, as 
well as there are no springs. During the periodical 
movement of the slider 34 the clamp 40 holds the pipe 
1 only during the movement of said slider towards the 
bending mechanism 32. 

If there is no correspondance between the speeds of 
means 33 for axially moving the pipe (FIG. 1) and of 
the motor 18 performing the rotation of the slewing 
table 10, the pipe walls thickness may be reduced 
within the portion being bent. 

In order to eliminate this possibility, the electric 
motor 48 of said means 33 and the electric motor 18 
are coupled to a regulator of the ratio between the rota 
tional speeds of these motors by means of an electric 
circuit 77. The regulator 76 is supplied from an AC net 
work. 78. 
The above-mentioned ratio between the speeds is se 

lected in such a manner that a speed exceeding the cir 
cumferential speed of movement of the clamp 30 of the 
bending mechanism 32 be imparted to means 33 for ax 
ially moving the pipe during the bending. Accordingly, 
an axial compression of the pipe 1 is created thereby 
eliminating the reduction of the wall thickness of this 
pipe 1 within the zone of the bend. The bent and 
straight portions of the coil are of equal strength. 
Reaction forces appearing during the axial compres 

sion of the pipe 1 are uniformly distributed between the 
screws 44 of means 33 for axially moving the pipe due 
to symmetrical arrangement of these screws with re 
spect to the line of application of this force, whereby 
service life of said means is increased. 
The slewing table 10 is of circular shape, whereby the 

reaction forces appearing during the bending are dis 
tributed over relatively large surface. 
The machine is readily adjustable for this or another 

bending radius by changing the position of the stops 56. 
If a pipe of a diameter different from that for which the 
machine has been adjusted is to be fed into the ma 
chine, it is sufficient to replace the guiding sleeve 51, 
the electric inductor 53 and the jaws a of the clamps 30 
and 40. 
What is claimed is: 
1. A machine for manufacturing a coiled pipe by 

bending the latter, comprising: a turntable rotating al 
ternately clockwise and anticlockwise under the action 
of said pipe and adapted to effect additional movement 
at right angles to the longitudinal axis of said pipe; 
means for imparting said additional movement to sai 
turntable in two mutually opposite directions; at least 
two clamps havingjaws being provided on said turnta 
ble and mounted so that a gap formed by a pair of jaws 
in one said clamp is in coaxial alignment with a similar 
gap of the other clamp while the machine is inopera 
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tive, said clamps being adapted to alternately engage 
said pipe after each rotation of said turntable; means in 
each of said clamps for raising and lowering movable 
parts thereof carrying the jaws; means for braking the 
rotational speed of said turntable, said last-mentioned 
means together with said turntable, said means for 
moving the turntable at right angles to the longitudinal 
axis of the pipe, and said clamps, forming a bending 
mechanism; heating means mounted on a stationary 
base between said clamps and adapted to heat said pipe 
in the zones of formation of the U-bends of the coil; a 
guiding sleeve mounted on said stationary base adja 
cent said heating means and adapted to facilitate pas 
sage there-through of said pipe toward said heating 
means while concurrently absorbing reaction forces 
produced by the bending of said pipe; means for mov 
ing said pipe along its longitudinal axis toward said 
bending mechanism and interacting with said means for 
braking the rotations of said turntable in response to 
the action of said means for axially moving said pipe, 
the latter means imparting motion to said turntable 
through the medium of said pipe due to the latter being 
fixed in one of said clamps; said pipe being bent in re 
sponse to successively fixing said pipe in one of said 
clamps on said turntable, heating said pipe in the Zone 
of formation of the future U-bend, moving said pipe 
along its longitudinal axis by said means for its axial 
movement and braking said turntable by said braking 
means as this table rotates under the action of said 
means for moving said pipe along its longitudinal axis, 
said turntable being rotated through the medium of this 
pipe and the braking of the table being necessary in 
order to build up the required axial compression of said 
pipe so as to prevent or reduce the thinning of its walls 
in the zone of formation of said U-bend; after complet 
ing the formation of this U-bend and releasing said pipe 
from said clamp, shifting said turntable at right angles 
to the longitudinal axis of said pipe and then advancing 
the latter toward said bending mechanism and fixing it 
in the other clamp, whereupon all said operations are 
resumed in the above-described succession. 

2. A machine according to claim 1, wherein said 
means for axially moving said pipe comprise a slider 
having a clamp and mounted in straight guides made in 
said stationary base, said slider co-operating with two 
screws which are symmetrically arranged with respect 
to said clamp, said screws being connected to a motor 
by means of a gear train. 

3. A machine according to claim 1, wherein said 
slewing table is mounted in a holding ring having eyes 
through which parallel rods extend, said rods being 
fixed to said stationary base, and said holding ring 
being connected to an actuating cylinder adapted to 
move the ring along said rods. 
4. A machine according to claim3, wherein adjusting 

movable stops are provided adjacent the ends of said 
rods on said stationary base which are adapted to limit 
the movement of said holding ring along said rods. 

5. A machine according to claim 4, wherein the ends 
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10 
of said rods are fixed to said stationary base by means 
of bushings received in holes appropriately made in 
said base, the end of each bushing which faces said 
holding ring being provided with a threaded portion co 
operating with the adjusting movable stop which com 
prises a nut having teeth on the peripheral surface 
thereof, said teeth being in meshing engagement with 
a gear connected to a mechanical transmission. 

6. A machine according to claim 5, wherein said 
bushings disposed adjacent the opposite ends of one 
and the same rod of said rods have oppositely directed 
threads, said adjusting movable stops co-operating with 
said bushings being in meshing engagement with gears 
mounted on one and the same shaft. 

7. A machine according to claim 6, wherein said 
shafts carrying said gears are interconnected by means 
of a mechanical transmission to impart rotation to all 
said shafts synchronously. 

8. A machine according to claim 6, wherein said 
slewing table is provided with straight guides in which 
there is mounted a slider carrying said pair of clamps 
and connected to means for moving said slider along 
said guides, said guides being arranged transversally 
relative to said gap between said jaws of said clamps. 

9. A machine according to claim 8, wherein said 
movable parts carrying said jaws of each of said clamps 
in said bending mechanism comprise two double-arm 
levers joined by a common hinge which is loaded by 
springs which bear against said slider, said levers carry 
ing a pair of said jaws at one identical ends thereof, 
while the other identical ends of these levers being in 
terconnected by means of links having a common hinge 
which is connected to an actuating cylinder, the up 
ward movement of said first-mentioned common hinge 
being limited. 

10. A machine according to claim 1, wherein said 
slewing table is connected to a motor for rotating it by 
means of a self-braking worm gear, the crown of a 
worm wheel of said gear being mounted on said slewing 
table. 

11. A machine according to claim 10, wherein a shaft 
of the worm of said self-braking worm gear is provided 
with a spur gear which is in meshing engagement with 
another spur gear connected to said motor, the width 
of said spur gear corresponding to the amount of move 
ment of said slewing table transversally relative to the 
axis of said pipe being bent, 

12. A machine according to claim 1, wherein a motor 
of said means for axially moving the pipe and said 
motor performing the rotation of said slewing table 
comprise electric motors and are electrically coupled 
by means of an electric circuit to a regulator of the 
ratio between the rotational speeds of these motors. 

13. A machine according to claim 3, wherein said 
rods along which said holding ring moves are horizon 
tally arranged. 
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