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1 Claim. (CI. 81-15) 

This invention relates to a bending machine for pipes, 
tubes, Sections, Solid bars and the like which are here 
inafter referred to as “tubes. . . . . - - 

In conventional tube-bending machines, the bending: 
head has been made of two Substantially triangular shaped 
plates located above one another and spaced apart by, 
and welded to, a member located at their apices, the tube 
being forced between two fixed stops located between 
the triangular shaped plates, by a forming tool moving 
along a line or path which divides the triangular shaped 
plates into two equal triangles, the forming tool being 

to the spacing member. The two plates are provided 
with a series of holes so that the distance of the stops 
from the said path can be varied. 
The chief disadvantage of this type of bending ma-. 

chine is that it is impossible to form more than one bend 
in a tube in any given plane relative thereto, unless the 
distance between the two bends is such that one of the 
bends is spaced from the centre of the second bend a 
distance greater than the distance between the edge of 
the triangular shaped plates remote from the centre line 
and the centre line itself. 
According to the present invention, a three-point 

bending machine comprises a ram which is adapted to 
engage a forming tool, guiding means for guiding the 
ram and a forming tool engaged by the ram along a 
straight a path, a mounting member, mounted in said 
guiding means at the end of said path remote from the 
ram which mounting member is adjustable by movement 
transverse of said path, locking means for locking the 

fixed relative to the mounting member and adjacent 
one end of the mounting member, a second stop mounted 
on the mounting member with its axis adjustable along 
the length of the mounting member, and second locking 
means to lock the second stop against linear movement 
relative to the mounting member. . . . 

In use the mounting member is adjusted relative to the 
guiding means and the second stop is adjusted to a posi 
tion on the mounting member, so that the second stop 
and the first stop lie on opposite sides of said path and 
are equally spaced from Saidpath, the spacing of the 
stops, being chosen in accordance with the bend to be 
produced. ... " . . . . . . . ------. -----, -, -, nu nnn i.e. -- . . . . . . . ... 

One embodiment of the invention will now be de 
scribed by way of example with reference to the accom 
panying drawings, of which: 

Figure 1 is an elevation of a bending machine, 
Figure 2 is a plan of Figure 1, 
Figure 3 is a section on the line 3-3 of Figure 2, 
Figure 4 is a section on the line 4-4 of Figure 2, and 
Figure 5 is a section on the line 5-5 of Figure 4. 
The three-point bending machine shown in the drawings 

has a ram unit which comprises an elongated threaded 
rod 10 which engages a block 11 having a tapped bore. 
One end of the rod 10 is adapted to be operated by a 
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having a square end 12 for a 
ratchet lever, whilst the other end, on the other side of 
the tapped block 11, is provided with a cylindrical ex 
tension 13 (Figure 4) which is rotatably received in and 
axially located in a recess located in a grooved rectan 
gular block 14. The block 14 is guided by two elongated. 
rectangular plates 15,16 secured to the tapped block 11. 
and received within the grooves of the block 14 (see 
Figures 1 and 5), so that, as the threaded rod 10 located 
in the tapped block 11, rotates, it moves bodily along 
its longitudinal axis, relative to the threaded block 11 and 
plates 15 and 16, pushing the grooved rectangular block. 
14 before it. 
The end of the grooved block 14 remote from the 

cylindrical recess is provided with a cylindrical projection. 
17 (Figure 4) which engages a recess in a forming tool 
18. The grooved block 14 is provided with a hooked 
member 19 rotatably mounted on a bolt 21. When it is 
desired to retract the forming tool 18, the hooked mem 
ber 19 is swung over to engage in an eyelet 22 mounted 
on the side of the forming tool 18 so that when the hook 
engages the eyelet and the threaded rod is rotated in the . 
reverse direction, the forming tool moves with the ram. 
The end of the lower plate 16 remote from the tapped 

block 11 is provided with a groove transverse to the 
longitudinal axis of the said plate, whilst the upper plate . 
15 is provided with a hole 23 located above the centre of 
the groove in the lower plate. The movable mounting 
member or bending head comprises two elongated rec 
tangular plates 24, 25 spaced apart in parallel planes and 
welded together at one end. A rotatably mounted stop 
26 is located adjacent one end of, and between, the said 
plates. 24 and 25, and its axis relative to the two plates 
24 and 25 is fixed since it is mounted to rotate on a pin 
27 extending between the two plates. . . . . 
The lower plate 25 of the bending head engages the 

transverse groove in the lower plate 16 of the guide means 
for the ram unit such that the bending head is guided for 
transverse movement relative to the ram unit when it 
slides in the groove. . . . . . . . . . . . . . ... . . 
A further elongated rectangular plate 28 is welded to 

but spaced apart from the upper elongated plate 24 of 
the bending head such that it provides a slot 29 which 
receives the upper plate: 15 of the guide means for the 
ram unit. This further elongated plate 28, is provided 
with a series of holes. 31 which series extends longitudi 
nally of the plate and immediately below them area. 
series of aligned holes 32 in the upper plate 24 which 
are tapped. . . . . . . . . . . . . . . . 

In order to lock the bending head to, the ram unit one: 
of the holes 31 and the aligned hole 32 are aligned with: 
the hole 23 in the upper guide plate 15 of the ram unit 
and a threaded pilot pin 33 is passed through the holes 
31 and 23 and screwed into the hole 32. This determines 
the distance of the longitudinal axis of the ram unit from , 
the axis of rotation of the fixed stop which can be varied 
by selecting the appropriate pair of holes 31 and 32 and , 
sliding the bending head until they are aligned with the 
hole 23. . . . . . . . . . . . . . . . i. 
The two plates 24 and 25 of the bending head are 

provided, on the side of the ram unit remote from 
the fixed stop 26, with a second series of aligned holes 
34 and 35 located along the longitudinal axis of the two 
plates, the lower holes 35 being tapped to receive a 
threaded pivot pin 36 whilst the holes 34 in the upper 
plate 24 are of such a diameter as to provide a clearance 
for the pivot pin 36. The pivot pin 36 provides means 
for rotatably mounting a second stop 37 at varying dis 
tances from the longitudinal axis of the ram unit while 
locking the second stop 37 against linear movement rela 
tive to the bending head. 
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In use, the second stop 37 is located between the plates 
24, 25 with a bore- 38 in it aligned with the pair of: 
holes 34, 35 in the second series corresponding to the 
pair of holes 31, 32 in the first series into which the 
pilot pin 33 has been inserted. Then the pivot pin 
36 is passed through the appropriate hole 34 and the 
aligned bore 38 of the second stop and is screwed into 
the aligned hole 35: 
There are the same number of pairs of holes 34, 35 in 

the second series as there are pairs of holes 31, 32 in 
the first series. The relative locations of the holes in 
the two series is such that when the pair of holes at the 
right hand end of the first series are aligned with the 
hole 23, the centre of the pair of holes at the right hand 
end of the second series and the axis of rotation of the 
fixed stop are equally spaced from the axis of the threaded 
rod 10 on opposite sides thereof. Further the spacing 
between the centres of adjacent pairs of aligned holes 
in the second series is twice the spacing between the 
centres of adjacent corresponding pairs of holes in the 
first series. 

Both the stops are substantially triangular shaped in 
plan and are provided along the length of the sides op 
posite the apices with semi-circular grooves which nor 
mally contact the surface of a tube during bending and 
the length of the grooved sides of the stops is sufficient 
not to dent a tube which is being bent as frequently oc 
curs with the circular sectioned stops hitherto employed. 
The apices of the triangular shaped stops are partly 
rounded and are also provided with a semi-circular an 
nular groove the centre of which is located in the plane 
of the centre of the thickness of the triangular block. The 
stops are dimensioned so that, when the straight grooved 
edges of the stops are parallel to the edges of the plates 
24, 25, the vertical tangent in Figure 1 of the groove is 
to the left of the left edge of the plates 24 and 25. The 
fixed stop is provided with a series of gradations 40 which 
indicate against a marker on the plate 24 the number of 
degrees to which the tube has been bent. 

In operation, the transverse position of the bending 
head relative to the ram unit is fixed for bending a tube 
of a certain diameter. The distance of the axis of the 
second stop from the longitudinal axis of the ram unit 
is set up so that it is equal to the distance of the axis 
of the fixed stop from the same longitudinal axis. Thus, 
when a tube is located in the two semi-circular grooves in 
the stops and the forming tool is moved towards the tube 
by the ram unit, the forming tool contacts the tube at a 
point midway between the axes of the two stops and 
the tube is at a tangent to the curvature of the forming 
tool. As the ram unit is moved forward, the tube is 
bent to the shape of the forming tool whilst both the 
stops rotate inwardly towards the longitudinal axis of 
the ram unit, the degree of bending being indicated by 
the gradations on the fixed stop. - 

It has been found that, in the machine described, a 
bend of any radius can be produced in any plane in a 
tube which has an existing bend since the existing bend 
can be located at the end of the bending head at which 
the fixed stop is located, and is free for rotation through 
360 whatever the diameter of the tube, so that a bend 
may be produced in the tube, even close to the existing 
bend in any plane relative thereto. 
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4. 
The provision of the grooved block 14 guided by the 

plates 15 and 16 ensures that when an offset bend is 
being made no out of balance transverse load is trans 
mitted to the threaded rod 10 of the ram unit. 
The ram unit may be provided with bored feet 42 by 

which it may be attached to a bench or stand and with 
a plate-like projection 41 which may be clamped in the 
jaws of a vice. 

In the above example, the ram is advanced by means of 
a threaded spindle, but it will be appreciated that the 
invention can also be used in three-point bending ma 
chines which have a ram advanced by any of the known 
methods. 

I claim: 
A three point bending machine comprising a forming 

tool, a ram which is adapted to engage the forming tool, 
guiding means for guiding the ram and the forming tool 
engaged by the ram along a straight path, which guiding 
means has a surface with a hole in it adjacent the end 
of the guiding means remote from the ram, a mounting 
member comprising two elongated rectangular plates 
Spaced apart from one another in parallel planes and in 
tegrally connected together at at least one end, one of 
said plates having a first series of holes in it spaced 
from one another, which series of holes extends longi 
tudinally of said one of said plates and said one of 
said plates having a surface in sliding engagement with 
said surface of said guiding means, a first pin located 
and fitting in one hole of said first series and in said 
hole in said surface of said guiding means to lock said 
guiding means and said mounting means against sliding 
movement relative to one another, a first rotatably 
mounted stop mounted between said plates to rotate 
about a fixed axis at the end of said plates remote from 
said one end, said plates the one having a second series 
of holes in it and the other a third series of holes in it, 
which second and third series of holes extend longi 
tudinally of the plates, there being an equal number of 
holes in the second and third series and the number 
being equal to the number of holes in the first series, the 
holes in the second series being aligned with those in 
the third series and the spacing between adjacent holes 
in the second series and in the third series being twice 
the spacing between corresponding adjacent holes in the 
first series, a second pin located and fitting in the hole 
of the second series and the hole of the third series which 
corresponds with the hole in the first series in which said 
first pin is located, and a second stop having a bore in 
it, which second stop is rotatably and removably mounted 
on said second pin and between said plates, said second 
pin passing through said bore in said second stop. 
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