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AND THE LIKE -

Frederick Cecil Draper, Chipping Sodbury, -and
John Shaw, Wolton-under-Edge, England, as-:
signors to Parnall Aircraff Eimited, ¥Yate, near -

- Bristol, England, a British company :

‘Application August 25, 1943, Serial No. 499,990
In Great Britain October 20, 1942

(CL 153—32)

© 8 Claims.

This invention relates to appliances for bend-
ing tubes, rods and the like. The invention is
particularly concerned with apparatus for form-
ing-a number of bends in g length of metal tube
which can be bent in the cold, such as tubes of
annealed copper, mild steel, or aluminum aloys
which have been normalised. e

It is" often necessary to provide -a length of
metal tubing with a comparatively: complicated
set ‘of bends' which may be -irregularly spaced
along the length of the tube and not only ‘may
have to be made about axes at right-angles, but
also on occasion about oblique axes, and indeed
© bends of different radii may have to be made in
the same length of tubing. An example of such
bends is set out in the specification of patent ap-
plication Serial No. 473,737, filed 27th January
1943; an example of the application of such tubes
oceurs in hydraulic systems, such as; for example,
tubes supplying hydraulic pressure to the turrets
of aircraft. It is evident from the said prior pat-
ent specification that when a complicated set of
bends has to be made by bending the tube arotnd
a series of forming dies, the dies have to be set
up with various spacings between neighbouring
dies and the dies’have to be set up in various an-
gular ‘positions, and that if separate supporting
brackets and jigs are employed: for each. bend,
these fixings involve a very considerable number
of parts for a single job and in ‘addition, the
Same parts are not, easily adaptable for different
‘Jobs, ) ‘

The object. of the present invention isto pro-
vide a set of fixings for such bending dies which

can deal with bends of the different kinds en-

counfered in: practice and for which a minimum
number of standardised parts only is necessary.
According. to the present invention, a jig or
fixing bracket for supporting the dies or formers
enables the latter to-be fixed in position for carry=
ing out all the yarieties of bending operation
which are needed with ‘the use of relatively few
parts; the bracket is of right-angled section with
two flat plates at right-angles, one utilised’ for
securing the bracket ‘in position and the other
drilled with a number of holes consisting of g line
of holes lying along a circular arc: struck about
another hole as centre. An arm which ‘cgrries
the forming die directly or indirectly is fixed to
the drilled bracket plate in one of a‘number of
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one of the plates of the bracket, each lying at
the corner of an equilateral triangle with its apex
near the edge of the drilled plate and with two
series of further holes Iying on circular arcs which .

+ extend from the apex of the triangle tothe other’
two corners, each being struck about one of the

other corners as centre. If two of the corner
holes lie on a line parallel to the plate used for
fixing, if those two holes are used for securing
the former arm, then the latter lies with its cen-
tre line paralle] to the plate used for fixing, That
plate can be secured to a horizontal support or to
a vertical support,  In the former case, the cen-

.tre line of the former arm is horizontal, but

it can be placed in any of a number of angular
positions in a vertical plane if 'a corner hole is
employed to receive one bolt and one of the holes
lying inthe circular arc is used for the other bolt.
In"the latter case, the former-arm can be secured
in various angular pesitionsin a horizontal plane.
"It will be appreciated that two of the fixing
brackets can ‘be used ‘fixed back to back. The
drilled plate of one of them is used for fixing

' to the support and then the: drilled plate of the

other one can be used for securing the former

- arm- in'varlous angular positions parallel to the

30

supporting surface, -

It has been indicated that the forming die need
not-be secured directly to the former arm. A
right-angle piece may be secured to the former
arm and’ the forming die secured to that angle
piece in various oblique positions.

The former arm- may be a steel bar of rec-

- tangular cross-section drilled near one end with
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possible - angular positions merely by the use of

2 pair of securing bolls which engage one of the
holes in the line-and the hole at the centre of the
arc on which the line of holes lies. In a con-
venlent-arrangement, ‘three ‘holes are drilled in

a hole to receive -one of the securing bolts which
¢an ‘be fixed by an ordinary nut. - Further along
the former arm, another bolt passing through
another hole in the fixing bracket may be pro-
vided ‘with 'a finger nut. ‘In the former arm it
may pass through a slot opening to one- side of
the-arm, in which case by loosening the finger
nut; the former ‘arm may be swung out of the
way, which is convehient in ‘some- cases . since
otherwise it might interfere with the formation of
a previous bend in the pipe. ‘ )

" ‘Other ‘positions for the forming die may be
obtained by employing former arms which are
not- straight bars but are cranked either to the
left or to: the right, and the forming die may be
offset. By using a former arm which is cranked
twice, that is to-say, which has an inclined por-
tion proceeding from the part secured to the
fixing ‘bracket, and a further end portion turned
parallel again to the part secured to the fixing
bracket. ~ ~ © oo s
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The forming die itself is a flat plate with a por-
tion of its periphery curved to correspond to the
arc of the bend and running into two opposite
flat portions which are parallel. These flat por-
tions serve to limit the extent of the bending but
usually allow slight over-bend in order to allow
for elastic recovery due to inherent springiness
of the tube to be bent. The periphery of .the die
is formed with a groove of a size just to receive
the pipe to be bent.

Generally speaking, in bending a length of

pipe, the latter is cut off to a predetermined

length and the bending is started after the end
of the pipe has been registered against an ad-
justable stop. This may consist of a vertical bar
standing up from the base of the jig to which the
brackets are fixed and having projecting from it
a horizontal screw which is adjustable and locked
in the adjusted position by nuts. If the pipe is
to be bent in both directions from an interme-
diate point, it needs to be supported near that
point in clamps, each of which consists of a ver-
tical bar upstanding from the base of the jig with
horizontal holes at different heights to receive
a bolt provided with a finger nut for holding a
clamping jaw against the pipe at any desired
height.

In order to illustrate how a few standardised
parts can be used in carrying out a relatively
complicated series of bends in a length of metal
pipe, an example of a set-up in accordance with
the invention, together with the necessary parts
for use in it, will now be described by way of
example with reference to the accompanying
drawings, in which: '

PFigure 1 is a general plan view of the complete
jig employed; .

Pigure 2 is a plan to an enlarged scale and
showing more detail of the parts of the jig to the
left of the line X—Y in Figure 1; and

Figure 3 is a similar plan of the parts of the
jig to the right of the line X—Y in Figure 1;

Figure 4 is an elevation of the fixing bracket
employed showing a simple rectangular former
arm secured in position;

Figure 5 is a section on-the line V—V in Figure
4 showihg the method of securing the forming
die to the former arm,
 Figure 6 is a section on the line VI—VI in
Figure 5;

Figure 7 is an end elevation showing a cranked
former arm secured to a fixing bracket;

.. Figure 8 is a plan view showing a cranked
former arm fixed to the fixing bracket with an
angle member for holding the forming die;

Figure 9 is a plan view of an arrangement in
which a double cranked former arm and angle
member are employed;

Figure 10 is an elevation of the setting stop
employed;

Figures 11 and 12 are two elevations at right-
angles of a suitable form of clamp for the pipe
in the neighbourhood of the first bend;

Figure 13 is a front elevation, and

Figure 14 a side elevation of a simple form of
bending tool shown in position at the commence-
ment of a counter-clockwise bend.

The example taken for the purpose of illustra-
tion involves eight bends in a length of pipe shown
at | in Figures 1 to 3. The shape of the bent
- pipe is shown at ‘I1A in those figures, and it will
be noted that it is to have a straight length IB
near its middle portion. It is convenient in such
a case to start bending from a point near the
middle towards one end, which is towards the

o
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left in the drawings, and then to complete the
bends by proceeding in the other direction to-
wards the right in the drawings. The pipe | is
cut to the predetermined length and has its left-
hand end, orin the case in which hydraulic pres-
sure is maintained within the pipe during the
bending, a plug closing the end of the pipe,
brought against a setting stop 2. This setting
stop is shown in detail in Figure 10 and like the
other parts of the jig, it is fixed to a bed or base
consisting for simplicity of a straight section 3
of reinforced moulded synthetic resin to which
are fixed a number of branching portions 4 of

. the same material.
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The setting stop, as seen particularly in Fig-
ure 10, consists of a vertical bar 5 which extends
up from between two angle brackets 6 fixed by
bolts to the bed 3. A bolt 6a is tightened up to
hold the bar 5 in the desired position from which
it may easily be swung by hand when it is neces-
sary to move the setting stop out of the way. The
stop member proper consists of a stud 1 project-
ing from the vertical bar 5 and capable of pre-
cise adjustment by means of nuts 8 which also
serve to fix it in the adjusted position. The pipe
{ is supported in a pair of clamps 9 which engage
the straight middle part 1B. The construction
of clamp employed is shown in detail in Figures
i1 and 12. Each consists of a pair of angle
brackets 10 fixed by bolts to the base 3 and a
vertical bar 11 standing up from the brackets
10. The bar 1} is drilled with holes spaced a
short distance apart along the length of the bar,
as shown at i2. This enables the pipe 1 to be
supported at any desired height from the bed 3.
The pipe | is held against the bar i by a clamp-
ing jaw {3 of rectangular shape and held by a
bolt 14 placed through an appropriate hole 12 to
hold the pipe | at the desired height. The jaw
{3 is held in position by a finger nut 15, and in
order to maintain it parallel to the bar i1, it also
engages the rounded head 16 of a short bolt
passed through the hole 12 lower down as seen
in Figure 12. Bolts with different sizes of head
16 can be employed to suit pipes | of different
diameters. The pipe | is led between the bar 1|
and the jaw 13 of each clamp and the finger nut
15 tightened to hold the pipe.

In the example taken, the first bend is a hori-
zontal bend about a forming die A. This die
has to be clamped in a horizontal plane, and in
that particular case, a pair of fixing brackets I7
are employed together with a plain rectangular
former arm 8. These parts are shown in greater
detail in Figure 4. The bracket |71 consists of
two plates at right angles, viz. a plate 19 for
fixing the bracket in position, and a plate 20
which is drilled to enable the former arm to
be fixed in any of a number of angular posi-
tions. For this purpose, the plate 28 has three
drilled holes 21, 22, 23, which lie at the corners
of an equi-lateral triangle.. These holes alone
allow the arm 18 to be set with its centre line
lying in the direction 24 which, if the plate 20
is vertical, is a horizontal direction, so they allow
the arm 18 to be set in either of the directions 25,
26, which are at 60° to the direction 24. This is
because the three holes are equi-distant and can
receive two bolts 217, 28 which pass through the
former arm 8. These bolts are more clearly

-.shown in Figures 7 to 9 in which modified forms

16

of the fixing arrangement are illustrated. The
bolt 27 is a plain bolt with a shallow head se-
cured by an ordinary hexagonal nut. The bolt
clears the hole in the plate 20 and is fized by
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tightening' up the nut. The: bolt 28 also has &

shallow head but. is:provided with. a. finger nut. 28
which is a. 'spin fit on: the screw thread of. the
bolt 28 and; the friction of the head of the bolt:

28:in the countersink in the hole in the arm 18,
i18a, 18b; or 8cis sufficient to prevent the boit,

2% turning: when the nut 29 is tightened or
loosened. The former arm {18 is formed with a
slot 28a running- from the countersurk hole
which receives the holt 28 to one edge of the arm
8. ‘The result. is: that if the finger nut 29 is
slackened;, the former arm: 18 can be swung about
the: bolt 2T out of the path which the pipe ¢ may
have: to take in a subsequent bend:

It will be noticed that the plate: 20 is drilled:

with additional holes 38 which lie along arcs
between the holes 24 and 22 on the one hand,
and the: holes 21 and 23 on: the other hand, the
arcs being struck about the holes 2% and 22 re-
spectwely as centres. There are three such: holes
in, ench set spaced 15° apart.along each. arc; and
by selecting one of the holes 22, 23 and. any one
of the holes in the opposite arc at 30; the arm {8
can be set at any angular position from the direc-
tion 24 to. the direction 25 or 26 at, any spacing
of 15° between them, as: indicated: by the cham.
lines in Figure 4.  Actually, the arm {8 is shown
as. fixed in the hole 22, and the. middle hole 38
of the opposite series, so. that in the position
shown its centre line makes an angle of 30° with
the. direction 24. There is an additional hole
30q allowing the arm {8 to be set vertically: and,.
in. fact, as an alternative, a series of holes like:
the holes 30 may be provided along an arc ex-
tending between the holes 22, 23 and struck about
the centre of the hole 21,

In Figures 4 5 and 6, the formlng die 31 is
shown. secured to the outer end of the arm 18, by
means of a bolt 32 which has a collar 33 near
one. end, and at- this end formed with an exten-
sion. 34 to serve as the pivot of the bending tocl,,
as will be explained below. The other end of
the bolt 82 is screw-threaded to receive a.secur-
ing nut.88. The forming die 31 is fixed to the
bolt. 32 and prevented from ansular turning on
it. by a pin 36 engaging a hole in the face. of the
die- 31, and also one of a number of notches or
flutes. 87 spaced around the circumference of

the collar 33, The forming die 31 is formed for

convenience, from-a -circular flat blank with. a
‘groove.of U-section formed in. its periphery. Two
opposite parallel flat portions 31g (Figure 4) are
milled from the original periphery which re-
mains over the
“tour of the bending part of the die is turned af
3lc, the amount of metal removed being  such
that. the groove shown at 3id becomes semi-cir-
cular over the arc 3ic to fit the outside surface
of the pipe. to be bent. It is necessary to be
able to. set. the angular position of the die 31 to
set. the bending contour 31¢ of the die correctly.
The. pipe is bent to the conteur of the arc 3ic
and one of: the flat portions 3ia serves to limit
the bend, although as already mentioned, when
the pipe is bent against a flat 3la, a certain
amount has to be allowed for elastic recovery of
the. pipe: The flats 3la must, however be set
at the correct. angle to determine the desired
amount of bend, and that is effected by causing
the pin 36 to engage the appropriate notch or
fute 31 in the collar 33. However, it may also
be.arranged. for the bolt 32 to be set in any de-
sired .angular position in the former arm {8
and. to be locked in the position in which it is
set. This may be arranged as shown in Fig-

1
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ures: 5 and: 6. A hole is drilled through the arm:
18 at 38 or through: the bracket 42 (Figure 9)
at- right-angles to the hole which receives. the
bolt 32 -and. breaking into that hole. The: hole

.88 receives a bolt 3% and a pair of hardened

bushes- 48¢. and 40b. When these bushes are
loose, the bolt 32is turned into the desired posi-
tion in the former arm i8, and then the nut 4i

. on. the bolt 83 is tightened up, foreing the sharp

edges at the inner ends.of the bushes 40a, 400
to bite slightly into. the bolt 32, . Then the upper
bush 40a prevents counter-clockwise rotation of
the bolt: 820 and the lower bush 49b prevents
clockwise retation. of it. )

© Figure 7 shows a cranked former arm {8q used
instead.of the straight arm 18 shown in Figure 4.
This enables the forming die 3[ to be secured

. ab an angle’ as illustrated in Figure 7. In Fig-
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ure 8, a-cranked former arm 18b is provided, but
the forming die 31 is not fixed directly to the
arm 185, but to an angle member 42 secured to.
the former arm {8b by studs 43, the forming die
31 being fixed in the desired angular position to
the angle member 42 in the same way as in Fig-
ure 4, it is secured to the former arm 18.

~ In Figure 9, the former arm i8¢ is cranked
twice as shown se as to bring its outer end 44
parallel to.the bracket plate 28. In this case
also.an angle member 42 secured by a stud 43
serves to carry the forming die 3i.

The die A for effecting the first bend which is
in a horizontal plane has to be set horizontally,
and-as shown, the centre line of the former arm
{8 is set at 15° to thelength of the bed 3 by em-
ploying & corner hole 22 and a hole in the oppo-
site series next to the corner hole 23. In this
case, two fixing brackets IT are employed bolted
back .to back, the fixing plate 19 of the one
bracket being in contact with the fixing plate
8 of the other bracket, and the drilled plate 20
of the first bracket being used for bolting it to
the branch 4 of the bed. The drilled plate 28
of the second bracket is used for fixing the
former arm 18 as described. ‘

The actual bending is effected by a lever bend-
ing'tool and a simple form of the tool which may -
be used is shown in Figures 13 and 14. The tool
consists of a stem 45:to which a head 46 is welded.
The head 46 is formed with alternative holes 41
for engaging the pivot 34 of the forming die. A
housing 48 can slide on the stem, 45 and carries
a pair of rollers 49 which are opposite the holes
4T in the sense that a line passing through the
centre of a roller 49 and the corresponding hole
47 is parallel to the axis of the stem 45. A
straight slipper 50 with a semi-circular groove
56¢ in its upper surface to fit the pipe I, is
mounted in the housing 48, resting upon the roll-
ers 48 and guided by pins 51 in the housing 48
engaging ‘grooves in the opposite sides of the
slipper 50. The lower end of the stem 45 is
serew~-threaded and receives a nut 52.- By screw-
ing down this nut, the housing 48 can slide away
from the head 46 so that the latter can engage
the pivot 34 with the pipe I to be bent threaded
between the slipper 50 and the bending die 3,
whereupon by tightening the nut 52, the housmg
48 can pe pushed up until the shpper 50 is. in
contact with the pipe and the rollers 48 bear on
the rear face of the slipper 58. As shown inFig-
ures 13 and 14, the parts are in position for
starting a counter-clockwise bend, the left-hand
roller 49 effecting the nip between the pipe and
the forming ‘die 31, and as the bending tool is
turned counter- cloclfw1se about the pivot 34, the
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right-hand roller 49 which is in advance, pushes
up the slipper 50 to commence the bending of
the pipe which is completed against the flat 3la
of the die 81. In the case of a clockwise bend,
the right-hand hole 47 is engaged with the pivot
34 and the right-hand roller 49 then takes the
nip against the pipe and the tool is turned clock~
wise.

Referring again to Figures 1 to 3, the second
bend is a horizontal bend to be made about the
forming die B close to it in the opposite direc-
tion to the first bend. It will be noted that the
die B is mounted on a former arm 18 fixed to a
pair of brackets I7 in a manner very similar to
the die A except that the former arm in this
case is set at an angle of 30° to the length of the
bed 3 by selecting a hole 30 in the plate 20,
which is in the middle of the series. It will also
be noted that the former B has set up interfer-
ence with the placing of the pipe | between the
. clamps 9 and the setting stop 2, so that in the

first setting, the die B and indeed also the die
C which will be referred to later, have to be
moved out of the way, and this is done by swing-
ing the former arms {8 in the manner already de-
seribed about the bolts 27. It will be noticed
that for convenience the brackets for the die B
are fixed to the base 3 on the opposite side of
the general run of the pipe | from those used
for the first bend.

The third bend is made at the die C which is
fixed in position in a manner similar to the die
B, but it will be noticed that owing to the amount
desired for the bend at the die C, this die is sef
in a different angular position with respect to
its former arm 18 from the position of the die
B with respect to its former arm.

The fourth bend is effected at the die D and
the bend is such that the pipe |A has to pass
below the die D and to be bent upwardly from the
base 3. Therefore, the die D is set at the desired
angle by the use of a bracket 1T as already de-
seribed, a plain straight former arm {8, and an
angle member 42 secured as already described
with reference to Figures 8 and 9. Then, in
order to finish this end of the pipe, a bend has
to be made over the die E so that the end of the
tube finally projects vertically downwards as in-
dicated at 53. In this case, therefore, the die
E is fixed directly to a former arm I8 secured
to a bracket (71 at the desired angle to give the
propér position for the die E.

The sixth bend is made on the other end of
the pipe { to the right of the clamps 9, as shown
best in Figure 3. In fact, a right-angle bend
in a horizontal plane is made around the die
F. The fixing of this die on its former arm 18 is
very similar to a fixing of the die B except, of
course, that the arm 18 projects in the opposite
direction from the bracket (71, and as a right-
angle bend has to be made, the die F is set in
a different angular position on the arm 18.

The seventh bend is made about the die G
which is fixed to a double cranked former arm
{8c similar to that shown in Figure 9 except that
the die G is secured direct to the arm [8c with-
out interposing one of the angle members 42,
The arm {8¢ is fixed at the desired angle to one
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of the standardised brackets 11. The pipe is bent

down and under the die G, and then the eighth
or final bend is made around a die H, bringing
the end of the pipe 1A so as to extend vertically
upwards. The die H is parallel to and in the
same plane as the die G to produce a right-angle
bend, and it is mounted on a simple rectangular

70
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former arm 18 secured to the standardised fixing
brackets 17 in the manner already described.

Generally speaking, the pipe has to be held
down to each forming die at the commencement
of a bend to prevent it springing away, and any
suitable cramp may be used for that purpose,
such as that described in patent application Se-
rial No. 473,737 already referred to.

We claim:

1. A fixing jig for dies for bending metal tubes
or rods comprising an angle bracket consisting
of a pair of integral flat plates at right-angles
to each other, one of said plates being perforated
with three holes each lying at a corner of an equi-
lateral triangle and with series of holes lying on
circular arcs each of which extends from one cor-
ner of said triangle to another corner thereof
and which is struck about the third corner of said
triangle as center, a die-carrying arm, a pair of
bolts passing through spaced holes in said arm
and through one corner hole in said plate and
through one of the holes of the opposite series
to fix said arm to said plate and a profiled bend-
ing die secured to the free end of said arm and
formed as a flat plate with a rim grooved to re-
ceive the bent tube or rod.

2. A fixing jig for dies for bending metal tubes
or rods comprising an angle bracket consisting of
a pair of integral flat plates at right-angles to
each other, one of said plates being perforated
with a series of holes lying on a circular arc
struck about another hole in the plate as cen-
ter, an arm contacting said plate, a pair of bolts
passing through spaced holes in said arm and
through said other hole in said plate and through
one of the holes of the arcuate series to fix said
rm to said plate, a right-angle die-carrying mem-
ber bolted to the free end of said arm and a pro-
filed bending die plate secured to said die-carry-
ing member and formed as a flat plate with a rim
grooved to receive the bent metal tube or rod.

3. A fixing jig for dies for bending metal tubes
or rods comprising an angle bracket consisting
of a pair of integral flat plates at right-angles
to each other, one of said plates being perforated
with a series of holes lying on a circular are struck
about another hole in the plate as center, a die-
carrying arm, a pair of bolts passing through
spaced holes in said arm and through said other
hole in said plate and through one of the holes
of the arcuate series to fix said arm to said plate,
a profiled bending die plate, and a boll- securing
said die plate to the free end of said arm and
extending to form a pivot for a lever-like bend-
ing tool.

4, A fixing jig for dies for bending metal tubes
or rods comprising an angle bracket consisting
of a pair of integral flat plates at right-angles
to each other, one of said plates being perforated
with a series of holes lying on a circular arc struck
about another hole in the plate as center, an arm
contacting said plate, a pair of bolts passing
through spaced holes in said arm and through
said other heles in said plate and through one of
the holes of the arcuate series to fix said arm to
said plate, a right-angle die-carrying member
bolted to the free end of said arm, a profiled bend-
ing die plate, and a bolt securing said die plate
to the free end of said arm and extending to form
a pivot for a lever-like bending tool.

5. A fixing jig for dies for bending metal tubes
or rods comprising a die-carrying member, a pro-
filed bending die plate, a bolt passing through
said die plate and said die- -carrying member to
secure same together, & further bolt passing
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through said member at right-angles to the axis
of said first-named bolt, a pair of hardened
bushes surrounding said further bolt and means
for tightening said bushes to eause same to lock
said first-named bolt in adjusted angular pesition.

6. A jig for spacing and mounting dies for
bending metal tubes or rods comprising a mount-
ing bed, a plurality of fixing brackets secured in
spaced relationship to said bed and each compris-
ing a pair of flat plates at right-angles to each
other, one of said plates being perforated with a
series of holes lying on a circular are struck about
another hole in the plate as center, and a plu-
rality of die-carrying arms each fastened to one
of said fixing brackets.

7. A jig for spacing and rmounting dies for
bending metal tubes or rods comprising a mount-
ing bed, a ‘plurality of fixing brackets secured in
spaced relationship to said béd and each com-
prising a pair of flat plates at right-angles to each
.other, one of said plates being perforated with a
series of holes lying on a circular arc struck about
another hole in the plate as center, a plurality
of die-carrying arms each fastened to one of said

5
fixing brackets, and a setting stop also secured

to said bed and comprising an upstanding bar
and an adjustable set-screw threaded in said bar

. to be engaged before the commencement of bend-

10

ing by the end of the metal tube or bar to be bent.

8. A jig for spacing and mounting dies for
bending metal tubes or rods comprising a mount-
ing bed, a plurality of fixing brackets secured in
spaced relationship to said bed and each com-
prising a pair of flat plates at right-angles to each
other, one of said plates being perforateq with a
series of holes lying on a circular arc struck about
another hole in the plate as center, a plurality
of die-carrying arms each fastened to one of
said fixing braekets, and at least one clamp for
supporting the tube or rod to be bent at an inter-
mediate point also secured to said bed and com-
prising an upstanding bar with spaced perfora-
tions, a jaw for gripping the tube or rod to be
bent, and a bolt passing through said jaw and
the appropriate perforation in said bar for fixing
said jaw to said bar.
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