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7 ‘Claims. (or. 153-46) 

This invention relates tov a tube bending machine and 
is particularly directed to a machine for obtaining a plu 
rality of bends and having novel self~adjusting clamp die 
mechanism therein. 

In the bending of tubing by the usual method, as shown 
and described in detail in my Patent No. 2,357,873, dated‘ 
September 12, 1944, the advancing end of the tubing is 
clamped within and against the grooved, curved face of a 
rotatable bending die. The radius of the curve of the face 
of the die is the radiusof the desired bend. A back-up 
die presses the tube snugly against the bending die. As‘ 
the bending die is rotated the tube is drawn along with it 
and the back-up die, moving in a straight line, accom 
plishes the actual bending of the tube against the ap 
proaching surface of the bending die. In this and other 
tube bending machines, but one bend is accomplished 
during one cycle of the tube bending mechanism. Addi 
tional bends as desired are accomplished in successive 
cycles of the bending mechanism. There was no provi 
sion, however, for simultaneously accomplishing a plu 
rality of bends. Thepresent invention is designed to pro 
vide a machine to accomplish as many pairs of bends as 
desired, and to do so simultaneously and accurately and 
‘at a predetermined spacing. Generally, my machine re 
ceives and clamps intermediate portionsv of a tubing to 
hold it against relative endwise movement. The un 
clamped portions are then subjected to die action by which 
the multiple bends are accomplished after which the bent 
tubing is removed. Pairsrof clamping and novelly con 
structed self aligning forming dies operate automatically 
in a-predetermined sequence, it being necessary for the 
operator only to insert and remove the tubing at‘the start 
and end of the bending cycle. The forming dies are con 
structed in a manner tocompensate for any irregularities‘ 
in the tubing being worked. ‘ 

It is therefore an object of the invention to provide a 
tube bending machine with novelly constructed clamp 
dies and novel mounting means for said dies to permit 
adjustment of one relative to the other to compensate for 
irregularities in the tubes being bent thereby. 

Another object is to provide a novel universal and ad 
justable mounting for a clamp die. 
A further object of the invention is to provide a tube 

bending machine in which, during the course of one cycle 
of operation, there is accomplished either a single bend 
or a pair of spaced bends having the same or diiferent 
radii, the same or di?'Terent arc lengths, and lying in the 
same or different planes. 
Another and still further object of the invention is to 

provide a tube bending machine which will simultaneously 
produce spaced bends in a tubing. 

Still another object of the invention is to provide a 
tube bending machine which will produce bends of maxi 
mum angularity. 

Still another and further object of the invention is to 
provide a tube bending machine which is easily and 
quickly adjusted, loaded and unloaded by an inexperi 
enced operator. 
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A still further object of the invention is to provide a 

tube bending machine which is simple in design, rugged 
in construction, economical to manufacture, and highly 
efficient in use. 

Other objects and advantages of the invention will be 
come apparent during the course of the following descrip 
tion and from the accompanying drawings, in which: 

Figure 1 is a plan view of a tube bending machine em 
bodying principles of my invention; 

Figure 2 is an end view of the machine, as seen from 
the right in Figure l, but showing the bending mechanism 
tilted from the horizontal position shown in Figure l, to 
an inclined position; ‘ 

Figure ,3 is an enlarged side view showing details of 
construction of the tube bending mechanism as seen in 
Figure 2, but in a horizontal position and without the 
support; 

Figure 4 is a fragmentary view, similar to Figure 3, 
showing details of construction of the opposite side of 
the bending mechanism; ' 
Figure 5 is a plan view in elevation of a toggle joint 

and bell crank arrangement for swinging the bending 
form shownin tubing clamping position. 

Figure 6 is an enlarged plan view of the tube bending 
mechanism showing ‘the operative relation of dies with 
the tubing clamped in position ready for the bending 
cycle; 

Figure 7 is an enlarged isometric view of a self-align 
ing'clamp die construction; 

Figure 8 is an enlarged vertical cross-sectional view, 
with parts in elevation, as seen when taken substantially 
alono planes indicated by vthe lines 8—8 of Figures 7 
and 9. 

Fivore 9 is a reduced top plan view of the self-aligning 
r clamp die construction shown in Figures 7 and 8. 

' Referring now in detail to the drawings, the tube bend 
ing machine shown, therein includes a base construction 
having end supports 30 and 31 and spaced parallel mount 

A tube bending assembly 34 is 
mounted on the mounting rods adjacent the support 30. 
Similarly, a tube bending assembly 35 is mounted on the 
mounting rods adjacent the support 31. If desired, tubes 
may be used in place‘of the rods described. As will be 
more apparent hereinafter, the assemblies are constructed 
to operate in opposite directions. 

In the present embodiment, a machine having two 
bending mechanisms is shown to effect, in one length of 
tubing, a pair'of spaced bends. 
Both bending assemblies are so mounted on the rods 

as to be adjustably slidable therealong. The mounting 
rod 32 spans the space between and connects the supports 
36} and 31 while the mounting rod 33 extends between 
and through the bending assemblies but is not connected 
to theend supports. By this arrangement, the bending 

r ‘assemblies are swingablc together in the same plane‘ on 
the mounting rod 32. As partially shown in Figures 1 

a and 2,- the bending assemblies may be tilted through a 
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wide range from horizontal position. This feature is pro 
vided in order that thebending assemblies be available 
for use in the most accessible position. 
Between the mounting rods is located an adjusting 

screw preferably of one-piece construction having a length 
36 provided with'left-hand threads and connected to bend 
ing assembly'?éi and another length 37 provided with 
right-hand threads and connected to bending assembly 35. 
Accntrally located bearing 38 has laterally extending 
bearing arms 39 and (it) which, respectively, embrace the 
mounting rods 32 and 33. As the adjusting screw is r0 
tated, by the hand or wrench gripping portions 36a or 
37a, the- bending assemblies are slidable on the mount 
ing rods either toward or away from each other depend 
ing on the direction of rotation. ‘ 
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.As both of the bending assemblies 34 and 35 are of - 
similar construction, except for such changes as are 
necessary because a tubing at one end is to be bent in 
a clockwise direction and at the other end in a counter 
clockwise direction, only one will.be described in detail. 
As best shown in Figures 2 and 4, the bending assembly 
35 is mounted on a frame 41. The frame includes a 
base plate 42, having on the upper surface thereof a 
dove-tail tongue 43, and, depending from the lower sur 
face, a pair of spaced plates 44, 44, only one of which 
is shown. Adjacent the left ends of the plates is a split 
bearing, a half portion 45 of which is integral with the 
plates. A half round cap 46 mates with the bearing 
portion 45 to receive therethrough the mounting rod 
or tube 32. Studs 47 and 48 thread through mated ears 
to hold the bearing halves in assembly. As thus as-‘ 
sembled, the tube bending assembly is locked on the 
mounting rod against rotation or movement lengthwise 
thereof. Movement of the tube bending assembly rela 
tive to the mounting member requires loosening of the 
studs. Intermediately of the ends of the plates 44 is 
a ?xed bearing nut 49 having an internally threaded 
opening 50 for receiving therethrough the adjusting 
screw portion 37. At the ends of the plates 44, 44, 
opposite the bearing for mounting rod 32, is a ?xed bear 
ing 51 for slidably receiving therethrough the mounting 
rod or tube 33. 
A base plate 52 has a mortise or groove 53 opening 

through the bottom surface thereof for complementally 
and slidably receiving the dove-tail tongue 43. By this 
arrangement the base plate 52 is slidably adjustable 
lengthwise of the base plate 42. A hanger 54 depends 
from the forward end of the bottom wall 62 of the main 
frame 60 and is provided with a bearing 55 at the lower 
end thereof. A nut 56 is connected to and between the 
plates 44, 44 for receiving therethrough an adjusting 
screw 57 which extends through the bearing 55 and ter 
minates in an operating handle 58. A stop 59 is pro 
vided on the screw to limit relative movement‘ of the 
base plates 42 and 52, since plate 52 is ?xed to said 
bottom wall 62. 

Fixedly mounted on the base plate 52 is the tube 
bending mechanism. Details of construction are shown 
in Figures 3, 4 and 6. The main frame 60 is generally 
of U-shape having a top wall 61, a bottom wall 62, and 
a side wall 63. A short intermediate web 64 provides 
added support for the offset leg 61a of the top wall 61. 
As best shown in Figures 4 and 6, a toggle cylinder 

65 is swingably mounted on a pivot pin 66 having ends 
journalled in the top and bottom walls of the frame 60. 
A piston 67 within the cylinder has extending from the 
front end thereof a shaft 68 terminating in a vertically 
apertured block 69 (Figure 4). A pin 70 extends 
through the block and has journalled thereon upper and 
lower toggle links 71 and 72 (Fig. 5). A second pair 
of toggle links, upper link 73 and lower link 74, are also 
journalled on the pin 70 above and below, respectively, 
the ?rst pair of links. This link and pivot construction 
forms a toggle joint. 
A pivot 75 vertically extends between and with the 

ends thereof journalled in the top wall 61 and the bottom 
wall 62 of the frame, and it carries a die carrying mem 
ber 79, the downwardly extending boss portion of which 
is embraced by a split clamp member 80 secured thereto 
by studs 81 and 82. The opposite end of the clamp 
member is apertured to receive therethrough a pivot pin 
83. The die carrying member 79 and the split clamp 
member 80 together form the lever arms 79, 80 of a bell 
crank swingable on the pivot 75. Journalled on the pivot 
are the upper and lower toggle links 73 and 74 operatively 
connecting the pivots 70 and 83. > 
An arm 84 mounted rigidly between top wall 61 and 

bottom wall 62 has a reduced end through which extends 
a pin 87 for connecting the arm swingably to the pivot 
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pin 87. As seen in Figures 6 and 5, when the pair of 
toggle links 71, 72 and 73, 74, and the pivots 70, 83 
and 87, are in alignment or on dead center, the piston 
of the toggle cylinder 65 is extended to its outermost 
adjusted position. In this relation of parts, a tubing 38 
inserted in the machine is clamped in position ready for 
bending. 
A bending form or die 89 is secured to the die carrying 

member 79 by a stud 90. The die is provided with 
parallel sides 91 and 92 terminating at adjacent ends in 
a semi-circular surface 93 the center of curvature of 
which is the axis of the stud 90. A groove 94 extends 
vmedially lengthwise of the bending form along the side 
surfaces 91 and 92 and the semi-circular surface 93. 

Co-operating with the bending form to grip the in 
serted tubing is a self-adjusting'universal joint clamp 
die mechanism, details of construction being shown in 
Figures 7, 8, and 9. A clamp die support 95 has a bot 
tom guide portion 96 which slidingly seats in groove 97 ‘ 
(Fig. 6) provided lengthwise in the top wall 61 of the 
main frame 60. An elongated slot 98 extends vertically 
through the center of the die support. A stud 99 is of 
a su?icient length to extend through the clamp die sup 
port and thread into one of a row of internally threaded 
openings 100, 100. By this construction. the die sup 
port is adjustable along the groove 97 lengthwise of the 
slot 98 relative to the opening 100 within which the stud 
is threaded. _ 

In the front face 101 is a socket or counterbore 102 
for rotatably receiving a boss 103 on a pivot 104. The 
pivot has a half round body 105 terminating at its upper 
end in a full round head portion 106. An opening 107 
extends axially through the boss 103 and laterally through 
the half round body of the pivot and terminates in a 
socket or counterbore 108. An internally threaded open 
ing 109 receives therein a cap screw 110 to secure the 
pivot 104 to the clamp die support with the ?at face 
v111 of the pivot seating against the front face 101 of 
the die support. A head 112 on the cap screw seats in' 
the socket 108 inside of the curved outer surface of the 
pivot for a purpose to be more clearly apparent herein 
after. It will be noted in Figure 15 that the spacing 
between the boss 103 and the head 106 of the pivot is 
such that the head is in spaced relation to the clamp die 
support 95. The construction just described permits 
the pivot to be tilted slightly in a vertical plane on the 
boss 103 within the counterbore 102. A locking ar 
rangement to secure the pivot against said tilting is to 
be described hereinafter. 
A clamp ‘die 113 has, on its rear face, a vertical par 

tially round groove 114 to complementally seat against 
the curved surface of the pivot 104, and, on its front 
face, a horizontal half round groove 115 for comple 
mentally receiving a section of tubing to be bent. The 
groove 114, being less than half round, spaces the clamp 
die from the support as best shown in Figures 8 and 9. 
This arrangement permits slight swinging on the pivot 
in a' horizontal plane of the clamp die delative to clamp 
die support as permitted by the opening 117 enclosing 
the pivot head 106. 
A top plate 116 has a central opening 117 for pivotally 

receiving the round head 1.06 of the pivot. A pair of 
cap screws 118 and 119 extend through the plate at its 
forward end into the clamp die to securely fasten them 
together. At the rear end of the plate is a set screv; 1 
threaded through the plate to engage the top sucface of 
‘clamp die support 95. The desired rotation of cl: ,. 
die 113 relative to the clamp die support 95 on the boss 

- .103 and the desired vertical adjustment of the clamp die 
70 

75 

113 relative to the pivot and die support. are obtained 
manually and the adjustments locked by threading the 
set screw into engagement with the die support 95. After 
the desired adjustments are obtained to align the tube 
receiving grooves 94% and 115, the set screw is locked by 
the nut 111‘7 



2,871,909 
5 

Once the manual adjustment in a vertical direction is 
made with screw 120, automatic adjustment of the groove 
115 relative to the tubing to be received, to compensate 
for irregularities in the tubing, wear in the clamp die or 
the misalignment of parts making up the assembly, is 
obtained in both horizontal'and vertical planes. This 
construction is the equivalent of a ball and socket ar 
rangement by which automatic alignment is effected be 
tween the tube receiving grooves of the clamp and bend 
ing dies. 
The major adjustment of the clampdie, as described 

above, is limited to the slot 98 and the associated open 
ing 100. In order toelfect an adjustment of the clamp 
die to desired position and to provide the necessary 
backing for the clamp die support, a support mechanism 
is provided. A support body 122 with a bottom guide 
not shown but similar to guide 96, adapted to slide in 
the groove 97, has a vertical opening to receive a locking 
stud 123 which threads into one of the openings 1%. 
On either side of the stud are horizontal, forwardly ex 
tending and internally threaded openings to receive ad 
justing screws 124 and 125. These screws abut against 
the rear face of the clamp die support 95 and serve to 
forwardly adjust the die support to a desired position. 
The adjusting screws are then locked in position by the 
lock nuts 126 and 127. 
As best shown in Figure 6, when the piston 67 in the 

toggle cylinder 65 is fully retracted, moving pivot 70 
rearwardly of the pivots 83 and 87, the lever arm 80 is 
rotated on pivot 75 and the movable pivot 83 is swung 
toward the stationary pivot 87. This movement of lever 
arm 80 also ‘swings the die carrying member '79 and the 
bending form 89 carried thereby to a fully released po 
sition relative to the tubing. It is in this position of parts 
that the tubing is inserted or removed from the bending 
mechanism. It will be noted that the corner 128 of the 
bending form is beveled to provide necessary clearance 
for insertion or removal of tubing between the clamping 
members. ' I 

With the tubing 88 inserted in the machine within the 
groove 115 of the clamp die ‘113, the piston of the toggle 
cylinder is actuated to a fully extended position as shown 
in Figure 6. .The lever arm 80 is rotated on pivot '75 
which, in turn, through the die carrying member 79, 
swings the bending form 89'to a position clamping the 
tubing in the machine (see also Figure 5). As the bend 
ing form swings on the fixed pivot 75, the groove 94 
moves'in a ?xed plane. Accordingly, any variation in 
the tubing wear, on the clamping dies or misalignment 
of parts is automatically provided for by the self-adjust 
ing clamp die 113. ' Once'the clamp die is properly ad 
justed longitudinally along the groove 97 no further me 
chanical adjustment is necessary provided tubing sections 
of approximately the same diameter are inserted for 
bending. 
Two adjustments are provided in actuating the bending 

form 89 through the lever arm 81). The die carrying 
member 79 is adjustable on pivot 75 relative to the lever 
arm 80 by means of the split clamp end secured in ad 
justed ‘position by the studs 81 and 82. In addition, the 
extension of piston 67 within toggle cylinder 65 is ad 
justably controlled byllimiting the swinging of the cylin 
der on its pivot 66. This is accomplished by providing 
a bracket 129 on the'end of the toggle cylinder‘65. An 
actuator arm ‘130, adjustable in a direction normal to the 
bracket 129, is moved therewith through an opening 130a 
vin the sidewall 63 into and out of contact with a limit 
switch. The‘switch construction is not shown as it is a 
standard electric ?xture forming no independent part‘ of 
this invention. The limit switch is designed, by connec 
tion with an actuating valve, to limit swinging of the tog 
gle cylinder 65 on its pivot 66. 
A bending cylinder 131 is mounted, adjacent the rear 

end thereof, by a pivot pin 132. spanning and having its 
ends anchored in an offset 61a of the top wall 61 and 
bottom wall 62 of the main frame 61). An actuating 
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piston 133 is connected by a piston rod’ or shaft 134 to 
a vertically apertured block 135 (Figures 3 and 6). A 
pivot pin 136 extends vertically through the block and 
is anchored thereto. The block is mounted between the 
reinforced upper plate 138 and the lower plate 139 of a 
secondary frame 140. The plates are maintained in 
spaced relation by a web 141. On the lower side of plate 
138 is another plate 142 which co-operates with lower‘ 
plate 139 to rotatably mount the ends of the pivot pin 
136 (Fig. 3). 
As best shown in Figure 6, the upper plate '138 of the 

secondary frame 140 extends rearwardly and terminates 
in spaced relation to the offset end 611: of the top wall 61 

A skirt 148 depends partially 
lengthwise from‘ the outside edge of plate 138 and per 
forms no other function than ‘to screen the cylinder. 
Similar to the grooved top wall 61, a groove 149 in the 
upper surface of plate 138 extends lengthwise thereof. 
This groove receives a wiper die construction 150. The 
die construction is similar to the self-adjusting clamp die 
construction previously described. Included therein is a 
wiper die 151 having a longitudinally extending groove 
152 in the front face thereof. The groove 152 comple 
ments the groove 94 in the bending form whereby to 
gether they circumferentially embrace a section of length 
of an inserted tubing. 
As best shown in Figures 3 and‘ 6, a wiper die support 

153, a pivot pin 154 with securing cap screw 154a, plate 
155, securing cap screws 156 and 157, vertical adjust: 
ment set screw 158, and adjustable clamp stud 159 are 
of the same construction, respectively, as like parts 95, 
96, 104, 110, 116, 118, 119, 120, and 99, of the self 
adjusting universal joint clamp die mechanism previously 
described. The only difference in construction is the 
elimination of any spacing‘ between the wiper die 151 
and wiper die support 153. While this prevents any 
relative movement of the wiper die and wiper die sup 
port in a horizontal plane, the said wiper die 151 is self 
adjustable in a vertical plane. Similar parts are used to 
promote interchangeability. 

Similarly, the adjustable supporting construction 160 
has a support body 161 with a bottom guide seated in 
the groove 149, a vertically extending locking stud 162 
for engagement in one of a, row of internally threaded 
openings 163, 163 in the upper plate 138, and horizontal 
adjusting screws 164 and 165 with lock nuts thereon all 
of which are similar, respectively, to like parts 122, 123, 
100, 124 and 125. Again, similar parts are used to pro 
mote interchangeability. . 
The wiper die 151 is adjusted with respect to the bend 

ing form‘89 whereby the grooved portions mate. In this 
position, the wiper die is ready foractuation in a tubing 
bending operation. 
The bending cylinder‘ 131, through the piston 133, rod 

134, block 135, and pivot pin 136, rotates‘ the secondary 
frame 141) around the stationary pivot 145. As the 
piston is actuated forwardly, the secondary frame carry 
ing’ the wiper die mechanism rotates from the position 
shown in Figure 7 to the position shown in Figure 1 
(right hand end) thereby elfecting a bend in the tubing. 
Subsequently, the wiper die mechanism is returned, as 
the piston retracts in the cylinder, to its original position 
as shown in Figure 7 and, upon the return, the bending 
form 89 is swung about the'pivot 75 to a position in 
which the bent tubing is free for removal from the 
machine. 
While the invention has been described herein as a 

machine for bending tubes, it is equally applicable for 
bending solid bars, rods and other elongated objects either 
of circular or other cross sectional shape so characterized 
structurally that they may be bent by a machine con 
structed in accordance with this invention. Also, the 
words “tubes” and ‘tubing” as used herein'include pipes 
and other hollow elongated bendable objects whether of 
circular or other cross sectional shape. 

It will, of course, be understood that various details 
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of construction may be varied through a wide range 
without departing from the principles of this invention 
and it is, therefore, not the purpose to limit the patent 
granted hereon otherwise than necessitated by the scope 
of the appended claims. 

I claim as my invention: 
1. In a tube bending machine having a swingable bend 

ing form, a self-adjusting clamp die mechanism toward 
which said bending form is swingable to grip therebetween 
a tubing to be bent, comprising a clamp die having a 
tube receiving groove in one face thereof and anothrr 
groove in the face opposite said one face, said grooves 
being substantially at right angles to each other, a clamp 
die support having a socket in a face thereof, a pivot pin 
having a half round body terminating in a full round 
head, a boss on the ?at face of said half round body to 
seat in said socket and located to position the round head 
beyond an adjacent surface of the clamp die support, 
a stud within and extending through the half round body 
to connect said pivot pin on the clamp die support, and 
a plate having an opening for receiving the round head 
of the pivot. 

2. In a tube bending machine, a self-adjusting clamp 
die mechanism comprising a clamp die having grooves on 
opposite faces thereof, said grooves being substantially at 
right angles to each other, a clamp die support having a 
socket in one face thereof, one of the grooved faces of 
the clamp die and the socket face of the die support be 
ing arranged to co-operate in closely spaced relation, a 
pivot pin having a full head and a shank of reduced sec 
tion between said clamp die support and clamp die, a 
boss on one surface of the reduced section to seat in said 
socket, said reduced section being seated in said one 
groove of the clamp die and against the socket face of 
the clamp die support, means connecting said pin and 
clamp die support, and a plate connected to said clamp 
die and having an opening therein for pivotally receiving 
the full head of the pivot pin. 

3. In a tube bending machine, a clamp die support, 
a pivot pin member, means securing said pivot pin mem 
ber to the support between its end for limited rotational 
movement about an axis normal to its longitudinal axis, 
a clamp die seated on said pin member and secured to 
one end thereof so that it has a limited rotational move 
ment about the longitudinal axis of the pivot pin mem 
ber and has common movement therewith about the axis 
normal to the longitudinal axis of the pivot pin member. 

4. In a tube bending machine, a clamp die support, 
a pivot pin member, means securing said pivot pin mem 
ber between its ends to the support for limited rotational 
movement about an axis normal to its longitudinal axis, 
a clamp die and means securing said clamp die to one end 
of the pivot pin member so that it has a limited rotational 
movement about the longitudinal axis of the pivot pin 
member and is ?xed thereto for common movement 
therewith about .the axis normal to the longitudinal axis 
of the pivot pin member, and means for securing said 
clamp die relative to the pivot pin member. 

5. In a tube bending machine, a self-adjusting clamp 
die mechanism comprising a clamp die having grooves 
on opposite faces thereof, said grooves being substan 
tially at right angles to each‘ other, a clamp die support, 
one of the grooved faces of the clamp die and one face 
of the clamp die support being arranged in closely spaced 
relation, a pivot pin having a head and a shank arranged 
with the shank between said clamp die support and clamp 
die, said shank being seated in one groove of the clamp 
die, pivot means securing the shank between its ends to 
the related face of the clamp die support, and means 
pivotally connecting the clamp die to the head of said 
pivot pin. 

6. In a tube bending machine having a bending form 
provided with tube engaging means, a self-adjusting clamp 
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die mechanism comprising a clamp die having a ?rst sur 
face provided with a tube'engaging groove cooperable 
with the tube engaging means of the bending form in 
clampingly holding a tube to be bent, said clamp die 
having a second surface opposed to the ?rst surface, a 
semi-cylindrical groove in said second surface substan 
tially at right angles to the ?rst named groove, a clamp 
die support, an elongated member pivotally secured be 
tween its ends to said clamp die support and extending 
beyond one end of said support, said member having a 
complementary curved surface seated in said semi-cylin 
drical groove, a socket member carried by said clamp die 
and engageable with the extended end of said elongated 
member, said elongated member and socket member con 

\ necting the clamp die to said support in a manner to per- 
mit the clamp die to move universally relative to the 
bending form whereby to compensate for irregularities 
or variations in tubes and wear and misalignment. 

‘ 7. In a tube bending machine having a bending form, 
provided with tube engaging means, a self-adjusting clamp 
die mechanism comprising a clamp die having a ?rst sur 
face provided with a tube engaging groove cooperable 
with the tube engaging means of the bending form in 
clampingly holding a tube to be bent, said clamp die hav 
ing a second surface opposed to the ?rst surface, a semi 
cylindrical groove in said second surface substantially 
at right angles to the ?rst named groove, a clamp die sup 
port, an elongated member pivotally secured between its 
ends to said clamp die support and extending beyond one 
end of said support, said member having a comple 
mentary curved surface seated in said semi-cylindrical 
groove, a socket member carried by said clamp die and 
engageable with the extended end of said elongated mem 
ber, said elongated member and socket member connect 
ing the clamp die to said support in a manner to permit 
the clamp die to move universally relative to the bend 
ing form whereby to compensate for irregularities or vari 
ations in tubes and wear and misalignment, and means 
for manually adjusting the clamp die relative to the tube 
engaging means of the bending form. 
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