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This invention relates to a machine for bend 
ing hollow pipes and hollow strips into the proper 
shape to form a part of articles such as window 
frames, fuel tanks and the like. 

It is an object of this invention to construct a 
bending apparatus of the class described, in which 
the frame mould is rotatable between a pair of 
rollers and in which the construction of the bend 
ing apparatus and its operation is more simple 
than in apparatus heretofore employed because 
the Strip can be bent and finished accurately. 

It is another object of this invention to con 
Struct a bending machine wherein a flexible 
mandrel, formed from a plurality of intercon 
nected pieces of metal or hard rubber, is em 
ployed for preventing collapse of the pipe or strip 
at the bent portion. 
The present invention comprises a mould frame 

of uniform width, said frame being provided with 
a peripheral groove adapted to receive the strip 
to be bent. A pair of rollers contact opposite 
sides of the mould and serve as a guiding and 
bending mechanism. When the mould and ac 
companying strip are moved between the pair of 
rollers, the strip is bent to conform to the groove 
in the mould. In one embodiment of this inven 
tion, the mould is rotated by frictional contact 
between a pair of driven rollers. In another em 
bodiment of this invention, the mould is rotat 
able about a fixed axis and the rollers are mount 
ed on a disc slidably mounted relative to said 
axis in Such a manner that the rollers are always 
in contact with the side surfaces of the mould 
during the rotation of the mould. Some of the 
objects having been stated, other objects will ap 
pear as the description proceeds when taken in 
connection with the accompanying drawings, in 
which 

Fig. 1 is a plan view of one embodiment of 
this invention; 

Fig. 2 is a sectional view, taken on the line 
II-II of Fig. 1; 

Fig. 3 is an enlarged plan view showing one 
portion of the mould and a pair of rollers; 

Fig. 3A is an enlarged sectional plan view 
showing a curved portion of the mould disposed 
between the bending rollers; 

Fig. 4 is a sectional view, taken on the line. 
IV-IV of Fig. 3; 

Fig. 5 is a plan view of another embodiment of 
this invention; 

Fig. 6 is an enlarged sectional view, taken on 
the line WI-VI of Fig. 5; 
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Fig. 7 is a side view of a flexible metallic SS 

mandrel inserted into a hollow strip, a portion 
of said strip being shown in section; 

Fig. 8 is a sectional view similar to Fig. 7 and 
showing a modified form of mandrel made from 
fiber, and rubber elements. 

Referring to the drawings, is a frame mould 
corresponding to a window frame, said mould 
comprising an upper member 3 and a lower mem 
ber 4 detachably secured together by screws 7. 
The lower member 4 has a uniform width, and 
also has a peripheral groove 2 which is adapted 
to receive a strip a to be bent. Groove 2 is formed 
at the junction of members 3 and 4. Three 
U-shaped staples 5 are provided on the concave 
side 6 of the frame mould for holding the bent 
strip in the groove 2. One leg of each staple 
penetrates an aperture 8 in member 3 and passes 
downwardly along the inner side wall of member 
4, whereas the other leg of each staple passes 
downwardly along the outer flush sides of mem 
bers 3 and 4. 
The numeral 9 designates a supporting table 

which has a rectangular recess O in which sliding 
plates and 2 are fitted. Two rollers 3 and 
14 are rotatably mounted on these sliding plates 

and 12, said rollers being respectively mounted 
upon shafts 3' and 4 which in turn have in 
termeshing pinions i5 and 6 secured on the 
lower ends thereof below the table 9. The lower 
end of the shaft 3' of the roller f3 has a Worn 
wheel T which meshes with a worm 8 secured 
upon one end of a driving shaft 9, and this driv 
ing shaft is driven by a suitable motor (not 
shown) through a pulley. 20. The mould is fric 
tionally gripped between the two rollers 3 and 
4, and the roller 4 also serves to press the Strip 
a into groove 2. A spring 22 is arranged between 
the sliding plate f2 and a retaining plate 2 for 
yieldingly urging roller 4 toward the frame. This 
retaining plate is slidably adjusted in the recess 
O by a screw rod 23; thus, the pressure of the 

roller 4 against the mould can be regulated 
by the rotation of the screw rod. One end of the 
hollow U-shaped stripa is inserted in the groove 
2 of the mould and is then secured to the lower 
member 4 by means of a screw 25 and a core 24 
fitted into the strip a as shown in Figs. 3 and 4. 
The core 24 rigidly holds one end of the strip in 
the groove 2 of the mould during the bending 
motion. A mandrel 26 is inserted into the strip a 
as shown in Fig. 7, said mandrel comprising. Sev 
eral metal pieces whose cross-sectional shape is 
the same as that of the interior of the hollow 
strip. The metallic members are connected in 
spaced relation by a flexible shaft 27. The inner 



2 
end of the flexible shaft 2 is screwed to a guide 
mandrel 28 whose outer boundary also conforms 
to the inside of the strip, and the outer end of the 
guide mandrel is connected to a rod 29. The 
other end of this rod 29 is secured to a suitable 
bracket 3) on the table 9. 
The operation of this apparatus is as follows: 
When the driving shaft 9 is rotated by the 

pulley 29, the pair of rollers 3, 4 is rotated 
through the worm 8, worm wheel 7 and pinions 
f 5, 6. Then, the mould is moved by the fric 
tional contact with the rollers, therefore the 
strip a in the groove 2 of the mould can be bent 
in accordance with the curvature of the mould 
groove without any rumples because the mandrel 
prevents collapse of the strip while it is bent. 
In the modification of this invention, as shown 

in Figs. 5 and 6, the mould f is rigidly connected 
with a rotating shaft 32 by the arm 3. The 
shaft 32 has a worm wheel 33 on the lower side 
of the table 9, and this worm wheel meshes with 
a worm 35 of a driving shaft 34, which shaft is 
driven by any suitable means, such as a motor 
(not shown) through gear wheels 36, 37, 33 and 
39. On one side of the table, a rectangular 
opening 40 is formed, and a rib 4 is formed on 
the inner parallel edges of the opening 40. A 
sliding disc 42 is fitted into the opening 40 so 
that the rib 4 fits into a circular groove 43 
formed on the outer periphery of the sliding disc. 
This sliding disc has a centrally disposed square 
hole 44 therein in which a plate 45, slidably fits. 
47 is a rubber damping head secured to the end 
of a screw rod 46 which is threadably mounted 
in the sliding disc 42. It is therefore seen that 
the sliding plate 45 is always pressed towards 
the inner edge of the square hole 44 by the 
damping head. Three rollers 48 are mounted 
on the sliding plate 45 and one roller 49 is fixed 
to the sliding disc 42 on the opposite side of 
members 4 from the rollers 48; therefore, the 
rollers 48 and 49 hold the mould between them. 
A bracket 50 is mounted on the sliding disc 42 
across the hole 44, and a screw rod 5 is screwed 
into the upper central portion of the bracket. 
This screw rod 5 has a damping head 52 on the 
inner end, said damping head pressing the strip 
C. in the groove 2 of the mould. 53 is a spring 
whose one end is fixed to the table 9 and the 
other end is attached to the sliding disc 42 so 
that the sliding disc will always be urged toward 
the mould, although the sliding disc may slide 
outwardly in the opening 40, as well as oscillate 
about its own axis of rotation. 
Thus, the mould is rotated by the rotating 

shaft 32 while the sliding disc moves radially of 
the shaft along the opening in such a manner 
that the rollers 48 and 49 will always contact, 
the mould; therefore, the strip a in the groove 
2 of the mould can be bent in accordance with 
the curvature of the mould. 
The modification of the mandrel as shown in 

Fig. 8 consists of a hard rubber mandrel 55 
mounted on the flexible shaft 54 and a guide 
mandrel 28 made of fiber. This guide mandrel 
is articularly joined to the end of the flexible 
Shaft 54. 
The use, function and the relationship of the 

mandrels are explained as follows: 
Hitherto, in many forms of mandrels, the tip 

is ball shaped, this tip is arranged within the 
hollow strip along the line connecting the centers 
of a pair of rollers. In such a case, the outside 
Wall portion designated by the unstable angle 
6 in Fig. 3A is collapsed, due to the fact that 
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the outside Wall is not properly Supported at the 
entire bent portion. At the same time, the in 
side Wall portion of the strip at the unstable 
angle 0 is rumpled by the compression. There 
fore, the perfect form of the strip in the range 
of the unstable angle 6 cannot be obtained by 
the mandrel supporting the bent portion at one 
point only. For the purpose of obviating such 
defect in the mandrel, according to this inven 
tion, several metal pieces 26 are articularly 
jointed together as shown in Fig. 7. 
As a modified form of mandrel, a hard rubber 

piece 55, as shown in Fig. 8, may be connected 
to a fiber guiding mandrel 28. Mandrels of 
these types support the pipe over a substantial 
length at the bent portion of the pipe and thus 
prevent collapsing and rumpling in the arc desig 
nated by 8. The metallic mandrel shown in Fig. 
7 may be used to bend a steel strip, while the 
rubber-fiber mandrel shown in Fig. 8 may be 
used to bend a strip made of aluminum, lead or 
Some other soft metal where the inner wall of 
the strip is easily damaged. 
The bending apparatus according to this in 

vention has the advantage that the construc 
tion and treatment is very simple due to the ro 
tation of the mould, and the strip can be bent 
accurately without any rumples or stress on the 
bending surface by means of the special 
mandrels. 
While I have shown and described two em 

bodiments of this invention, it will be apparent 
that these embodiments, as well as the detail 
construction of the several parts, may be varied 
Without departing from the principle of my in 
vention. 

I claim: 
1. A bending machine for preformed hollow 

Strips comprising, a mould frame having a pe 
ripheral curved rib of uniform width, oppositely 
disposed guiding means engaging opposite sides 
of said rib, said rib having a curved groove there 
in for the reception of Said hollow strip damp 
ing means for one of said guiding means, a flex 
ible mandrel substantially conforming to the 
interior of said hollow strip, means for main 
taining said mandrel within said hollow strip 
and in a relatively stationary position between 
Said oppositely disposed guiding means, means 
partially closing Said groove and independent, 
of Said mandrel for pressing said hollow strip 
and enclosed mandrel into said groove, a slid 
able member for supporting said pressing means 
and said damped guiding means, means renov 
ably secured to said frame for substantially clos 
ing the remainder of said groove at said pressing 
means, means for Securing one end of Said Strip 
in Said rib groove, and means for longitudinally 
moving said rib and attached strip relative to said 
guiding means, pressing means, and mandrel 
to thereby bend said strip into Said groove. 

2. A bending machine for preformed hollow 
strips comprising, a mould frame formed from 
two flat pieces, said frame being provided with a 
peripheral curved rib of uniform width, means 
for removably joining said pieces together, said 
frame having a groove therein formed at the 
junction of said pieces for the reception of said 
hollow strip, oppositely disposed guiding means 
engaging opposite sides of said rib, damping 
means for One of said guiding means, a flexible 
mandrel substantially conforming to the interior 
of said hollow strip, means for maintaining said 
mandrel within said hollow strip and in a rela 
tively stationary position between said oppositely 
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disposed guiding means, means independent of 
said mandrel for pressing said hollow strip and 
enclosed mandrel into said groove, a slidable 
member for supporting said pressing means and 
Said damped guiding means, and means for lon 
gitudinally moving said rib and strip relative to 
said guiding means, pressing means, and man 
drel to thereby bend said strip into said groove. 

3. A bending machine for preformed hollow 
strips having a U-shaped cross section with in 
turned flanges, comprising, a mould frame 
formed from two flat pieces, said frame being 
provided With a peripheral curved rib of uniform 
width, means for removably joining said pieces 
together, said frame having a U-shaped groove 
therein formed at the junction of said pieces for 
the reception of said U-shaped strip, oppositely 
disposed guiding means engaging opposite sides 
of said rib, a flexible mandrel substantially con 
forming to the interior of said hollow U-shaped 
strip, means for maintaining said mandrel with 
in said hollow strip and in a relatively stationary 
position between said oppositely disposed guid 
ing means, damping means for one of said guid 
ing means, means movable with said damped 
guiding means and simultaneously engageable 
With both of said flanges for pressing said hollow 
strip and enclosed mandrel into said groove, said 
pressing means being separate and apart from 
said mandrel, a slidable member for supporting 
said pressing means and said damped guiding 
means, and means for longitudinally moving said 
rib and strip relative to said guiding means, 
pressing means and mandrel to thereby bend said 
strip into said groove. 

4. A bending machine for preformed hollow 
strips having a U-shaped cross section with in 
turned flanges, comprising, a mould frame, said 
frame being provided with a peripheral curved 
rib of uniform width, said frame also having a 
U-shaped groove therein for the reception of 
said U-shaped strip, oppositely disposed guiding 
means engaging opposite sides of said rib, damp 
ing means for one of said guiding means, a flex 

3 
ible mandrel substantially conforming to the in 
terior of said hollow U-shaped strip, means for 
maintaining said mandrel within said hollow 
strip and in a relatively stationary position be 
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tWeen said oppositely disposed guiding means, 
means movable with said damped guiding means 
and Simultaneously engageable with both of said 
flanges for pressing said hollow strip and en 
closed mandrel into said groove, said pressing 
means being separate and apart from said man 
drel, a slidable member for Supporting said press 
ing means and said damped guiding means, and 
means for longitudinally moving said rib and 
Strip relative to said guiding means, pressing 
means, and mandrel to thereby bend said strip 
into said groove. 

5. A bending machine according to claim 1 
Wherein said guiding and moving means com 
prises a pair of Spaced parallel rollers friction 
ally engaging opposite sides of said rib, and 
Wherein one of said rollers also serves as said 
pressing means, 

6. A bending machine according to claim 4 
Wherein said guiding and moving means con 
prises a pair of spaced parallel rollers friction 
ally engaging opposite sides of said rib, and 
wherein. One of Said rollers also serves as said 
preSSing means. 

7. A bending machine according to claim 2 in 
chuding a framework, and means for rotatably 
mounting said mould frame on said framework, 
and wherein said member is oscillatably and slid 
ably mounted on said framework for movement 
radially of the axis of rotation of said mould 
frame. 

8. A bending machine according to claim 4 in 
cluding a framework, and means for rotatably 
mounting said mould frame on said framework, 
and wherein said member is Oscillatably and slid 
ably mounted on said framework for movement 
radially of the axis of rotation of said mould 
frame. 
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