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The present invention relates to a tube bending ma 
chine. 

It is the object of the present invention to provide an 
improved tube bending machine of a simple inexpensive 
construction capable of effectively bending tubes of dif 
ferent diameter and at different radii. 

Heretofore, in tube bending machines the problem is 
to provide an effective bend in the tube without buckling. 
Various complicated machines have been produced for 
this purpose. 

It is an object of the present invention to provide a 
novel and improved machine for tube bending. 

It is another object to provide a novel form of support 
block with associated die block grooved to receive a tube 
in a horizontal position for supporting the same prior to 
bending within a press, together with means for reactively 
supporting the tube during the bending operation. 
These and other objects will be seen from the following 

specification and claims in conjunction with the appended 
drawings in which: 
FIG. 1 is a perspective view of the tube bending ma 

chine in inoperative position. 
FIG. 2 is a perspective view of the machine in opera 

tive position applied to a press fragmentarily shown. 
FIG. 3 is a longitudinal section of the machine. 
FIG. 4 is a section taken in the direction of arrows 

4-4 of FG. 3. 
FIG. 5 is a section on line 5-5 of FIG. 3. 
F.G. 6 is a section on line 6-6 of FIG. 3. 
FIG. 7 is a section on line 7-7 of FIG. 3. 
It will be understood that the above drawings illustrate 

merely a preferred embodiment of the invention, and 
that other embodiments are contemplated within the Scope 
of the claims hereafter set forth. 

Referring to the drawings, the present tube bending 
machine, generally indicated at 11, FIG. 1, includes a 
pair of aligned longitudinally spaced Support housings 
12 and 13 adjustably securable upon the bed 14 of a 
press, as fragmentarily shown, employing Suitable adjust 
able clamps 15. 

Each housing includes a cylinder 16 at its outer end, 
and at its inner end a pair of spaced upright transversely 
apertured supports 17 within which are nested and Se 
cured roller bearings 18, FIG. 5. 
A transverse rotary shaft 19 is journaled and supported 

upon and through bearings 13 in the supports 17 and is 
suitably retained thereon. For this purpose, upon the 
outer ends of each shaft 19, there is provided a transverse 
support block 20 adapted to cooperatively engage an ex 
terior surface of one support 17. Removable cap 21 is 
mounted over the opposite end of shaft 19 and is Secured 
relative to the opposite support 17 by a suitable fastener. 
A pinion i) is positioned within the housing adjacent 
one of the supports and is fixedly secured to the corre 
sponding shaft 19 by a key 9, FIG. 3. 

Each cylinder 16 includes a reciprocal piston 22 sealed 
therein as at 23. An elongated rack gear 24 is slidably 
and guidably mounted within the elongated slot 25 in the 
corresponding housings 12 and 13, FIG. 2. Each rack 
gear, at one end, has an enlargement 26 Secured to the 
respective piston as at 27. Each of the racks movably 
extend outwardly of the respective cylinders through elon 
gated slot 25 in the inner end wall thereof, FIGS. 6 and 
3, so as to extend under the respective shafts 19 for oper 
ative mesh with the corresponding pinions 10. 
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Each of said cylinders includes a head 28 at its outer 

end suitably secured thereto and having a passage 29 
connected to the respective conduits 30, fragmentarily 
shown in FIG. 1, which conduits have a flexible connec 
tion therebetween, as at 32. 
A source of air under pressure is delivered through 

pipe 33 to conduit 30 with a suitable air gauge 34 inter 
posed for maintaining a predetermined air pressure upon 
the interior of each cylinder, as for example, 100 pounds 
per square inch. 

Each of the blocks 20 have longitudinal slots 35 therein, 
FIG. 4, adapted to cooperatively nest and receive a cor 
responding die block 36 with a suitable key 37 interposed. 
Suitable clamping means, such as clamp block 38, is 
secured as by fasteners 39 to block 20. Said clamp has 
an inwardly projecting grip 40 which retainingly engages 
the interchangeable and removable die block 36. 

Each of the die blocks has across its top surface an 
elongated groove 41 having a radius corresponding sub 
stantially to the radius of the tube to be bent. The die 
blocks are interchangeable and may be replaced by simi 
lar die blocks having tube receiving grooves 41 of dif 
ferent radii depending upon the diameter of tube T to 
be bent. 
When the machine is inoperative the support blocks 20 

and die blocks 36 are maintained in a horizontal position to 
provide horizontal supports as at 41, for a horizontally 
disposed tube T which is positioned upon the machine 
for bending. 
The vertically reciprocal arcuate die 42 is fixedly secured 

as at 43, to the vertically recirpocal platen of a press, 
fragmentarily shown. Said die overies and is in Sub 
stantial vertical registry with the tube T nested within 
slots 41 of die blocks 36. The die 42 has a radius which 
corresponds substantially to the radius of the bend to 
be formed in the tube. 
The respective housings 12 and 13 which mount said 

die blocks are longitudinally adjustable with respect to 
each other and with respect to the centerline of the die 
depending upon the radius of bend to be made in the 
tube. Said housings are secured in the desired adjusted 
position by clamps 15, FIG. 1. In operation, the center 
distance between the respective shafts 19 is approximately 
double the radius to be formed in the tube. 
As shown in FIG. 4, die 42 has an elongated groove 44 

therein, of a transverse radius corresponding substantially 
to the radius of the tube to be bent. 

Operation 
In operation, as the die 42 moves downwardly bending 

the tube, there will be a simultaneous rotary movement of 
the die blocks 20 away from each other with correspond 
ing movements of the connected shafts and pinions 10. 
This rotary movement in unison of the two pinions upon 
downward compressive bending movement of die 42, 
causes the respective rack gears 24 to move outwardly 
effecting corresponding outward movement of the respec 
tive pistons 22 within cylinders 16. 
As a part of the present invention, means are employed 

to resist this outward movement of the respective pistons. 
Bending of the tube under pressure is resisted by a Sub 
stantially equal pressure to thus provide a better end prod 
uct and to avoid buckling of the tube during bending. 
As an illustration of one mechanism for accomplishing 

this result, a means is provided for maintaining a con 
stant fluid pressure, such as air pressure upon the interior 
of the respective cylinders 16. Thus, there is a constant 
resistance to this outward expansive movement of said 
pistons during the bending operation. The constant air 
pressure supplied through pipe 33 is thus directed through 
conduits 30 to the cylinder heads at opposite ends of the 
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cylinders for communication through passages 29 to the 
interior of the cylinders. 
As shown in FIG. 5, the respective rack gears 24 are 

laterally displaced with respect to each other for guided 
positioning within the corresponding longitudinally aligned 
slots 25 formed in the respective housings 12 and 13. 

In FIG. 3, with the die blocks in a horizontal position, 
the racks gears 24 would be retracted to their outermost 
positions and overlap, extending into the respective other 
housing in side by side engagement. 
While compressed air is shown for maintaining a resis 

tive constant pressure upon the outer ends of the respec 
tive cylinders, it is contemplated that other fluids under 
pressure could be employed, such as oil. 

Having described my invention, reference should now be 
had to the following claims. 

I claim: 
i. In a tube bending machine characterized by an upper 

vertically reciprocable arcuate die and a pair of lower 
die blocks rotatably and adjustably secured to the bed 
of the machine beneath the upper die, the improved means 
for rotatably mounting and resisting rotary movement of 
each of said lower die blocks which comprises: 

a housing adjustably secured to the bed of the machine, 
the inner end of said housing being positioned be 
neath and substantially, in line with the upper recipro 
cable die; 

said housing having a cylindrical portion formed in its 
outer end having a piston mounted for reciprocating 
movement therein; 

said housing further having a rotary shaft transversely 
journaled at the inner end thereof; 
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4. 
said shaft having both a lower die block and a pinion 

gear fixedly mounted thereto; 
a rack gear in mesh with said pinion gear and slidably 
mounted in said housing and secured at one end to 
said piston for reciprocating movement therewith; 

resisting means connected with said cylinder for pro 
viding a substantially constant and uniform resistance 
to outward movement of said piston in said cylinder; 

said die blocks adapted to support a tube to be bent 
in an initially horizontal position, the downward 
stroke of said upper die engaging the tube to be bent, 
continued downward movement of the upper die caus 
ing said lower die blocks and pinion gears to rotate 
with said transverse shaft, the rotation of said pinion 
gear causing outward stroking of said rack gear and 
piston, said outward stroking being accomplished 
against the continued force of said resisting means. 

2. The tube bending machine of claim 1, wherein a 
pair of housings are horizontally mounted on the bed 
of the press with their inner ends adjacent to each other 
and with the axes of reciprocation of their respective re 
ciprocating pistons being substantially aligned with each 
other. 
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