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UNITED STATES PATENT OFFICE 
2,525,403 

BENDING MACHINE 

Edward J. De Witt, Winnetka, Ill., assignor to 
Wallace Supplies Manufacturing Co., Chicago, 
Ili., a corporation of Illinois 

Application September 17, 1947, serial No. 774568 

10 Claims. (Cl. 153-33) 
This invention is concerned with improve 

ments in bending machines for cold bending of 
metal memberS. 
The general object of the invention is to pro 

vide a machine for bending ductile materials, 
Such as metal rod or pipe, which machine is 
light, compact, flexible in use, and efficient in 
operation and which is adjustable to permit 
bending a large range of sizes of materials with 
a small number of adjustments or change of 
parts and with a minimum loSS of time. 
Another object of the invention is to provide 

an improved bending machine Which Will make 
any degree of bend on a given material up to 210 
degrees without the use of split dies or the like. 
A more specific object of the invention is to 

provide a bending machine wherein the material 
to be bent is clamped to a shaped form which 
is movable between pivoted resistance blocks to 
initially bend the material around the form and 
wherein the resistance blocks are connected by 
a linkage which is controlled by movement of 
the form to bodily move the blocks toward the 
form and apply additional final bending forces 
to the material after the initial bending opera 
tion. 
A still more. Specific object of the invention is 

to provide a bending machine comprising a ram 
actuated form around. Which the material to be 
bent is wrapped in the bending operation, and 
bodily movable resistance blocks against which 
the material is bent, the resistance blocks being 
connected by linkage members, and a separable 
Operating connection being provided between the 
linkage members and the form for moving the 
blocks towards one another and towards the 
form upon movement of the form between the 
blocks whereby the material is bent around the 
form with minimum clearance and with mini 
mum distortion of the material. 
Another object of the invention is to provide 

in a machine of the type described a ram oper 
ated bending form and a material clamping 
member which is operatively connected with the 
form operating ram whereby the material is 
automatically clamped to the form upon initial 
movement of the ram prior to the movement 
of the form to begin the bending operation. 
A further object of the invention is to pro 

vide in a machine of the type described a re 
ciprocable bending form and movable resistance 
blocks which are mounted on Supporting mecha 
nism below the level of the material being bent 
Whereby a Substantially clear flush top surface 
is provided where the work of bending the ma 
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terial is to be done and complete clearance in 
the bending plane is afforded for greater flexi 
bility, better access and easier operation upon 
previously bent shapes and whereby right and 
left hand bends may be made without changing 
the machine. 
Another object of the invention is to pro 

vide in a bending machine of the type described 
SWinging links connecting the resistance blocks 
which are adapted to be operated by the power 
ram whereby when the ram operated form has 
moved a predetermined distance during the 
bending Operation, the links are actuated by fur 
ther movement of the ram to bodily move the 
resistance blocks and Wrap the bent tangents 
of the material around the form and thereby 
provide bends of more than 180 degrees. - 
Another object of the invention is to provide 

a bending machine having a reciprocating 
shaped form and movable resistance blocks 
Wherein provision is made for adjusting the form 
and blocks to adapt the machine to different 
Sizes of materials and wherein a novel form is 
provided to facilitate removal of the material 
after it is bent. 
Another object of the invention is to provide 

a bending machine having a reciprocating 
shaped form and cooperating bodily movable 

30 

40 

50 

55 

resistance blocks wherein automatic controls are 
provided for repeated operation of the machine 
to provide duplicate bending operations. 
These and other objects of the invention will 

be apparent to those skilled in this art from the 
description of the preferred form of the ma 
chine which is shown by way of illustration in 
the accompanying drawings, wherein: 

Fig. 1 is a Side elevation with portions broken 
a Way of a bending machine embodying the prin 
ciples of the invention; 

Fig. 2 is a plan of the bending machine shown 
in Fig. 1; 

Fig. 3 is an end elevation of the bending ma 
chine; 

Fig. 4 is a partial plan view illustrating the 
position of the form and cooperating resistance 
blocks at the end of the bending operation; 

Fig. 5 is a section on the line 5-5 of Fig. 4; 
and 

Fig. 6 is a plan view of a piece of rod material 
which has been bent in the machine. 
In the preferred form of the machine which 

is illustrated in the drawings a supporting frame 
or base comprising vertically arranged end chan 
nels or postS iO and Supports a supply tank 
2 for oil or other suitable fluid for the hydraulic 
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system. A driving motor 3 is mounted above the 
tank 2 and operatively connected by a drive 
shaft 4 to a pump 5 which circulates the fluid 
in the hydraulic System. 
The motor 3 is electrically connected with a 

Suitable power supply line and the necessary elec 
trical apparatus is provided for controlling the 
operation of the same. The pump 5 is connected 
with a ram casing 6 by a suitable conventional 

- fiuid circulating means or System. A reversing 
valve it is provided in the system for controlling 
the delivery of the fluid to the casing f6. The 
Valve is operated by Solenoids 8 which are Sup 
ported on an auxiliary frame 9 extending rear 
wardly from the rear end post to of the support 
ing frame. 
The ram casing 6 is mounted at its forward 

end on a transverse block 20 which is secured by 
bolts or other suitable fastening means to the top 
of the rear end frame member 0. The block 20 
is provided with a central aperture 2 for accom 
modating the ram 22 and preferably forms the 
end closure for the ram casing f6. The block 20 
is connected by means of two parallel rod men 
bers 23 and 24 with a transverse mounting mem 
ber 25 which is secured by Suitable fastening 
means on the top of the end post f at the for 
Ward end of the machine. The parallel rods 23 
and 24 provide a guiding and supporting means 
for a reciprocating block or carrying member 26 
Which is adapted to have secured on its top sur 
face a shaped bending form 27. 
The form Supporting and carrying member 26 

is provided with laterally spaced parallel bores 28 
and 29 which receive the parallel guide rods 23 
and 2 respectively, so that the member 26 may 
be freely reciprocated on the guide rods. A cen 
tral bore 30 is provided in the rear portion of the 
member 26 for receiving the forward end of the 
ran 22 in freely sliding relation. A pair of lat 
erally spaced ears 3 f extend from the top forward 
portion of the member 26. A clamp Supporting 
arm 32 is journaled between the ears 3. One 
end 33 of the arm 32 extends downwardly and 
is pivotally connected by a toggle link 34 with the 
end of the ram 22. The other end 35 of the arm 
32 extends upwardly and carries a ciamping plate 
36 which is adapted to be moved upon operation 
of the ran 22 towards the bending form 27 to 
clamp the material to be bent to the bending 
form. The plate 36 is preferably provided with a 
concave groove 37 having a curvature approxi 
mately corresponding to the curvature of the sur 
face Of the material to be bent. The member 26 
is provided on its top surface with a transverse 
upwardly projecting key or rib 38 which is re 
ceived in a groove 39 provided in the bottom sur 
face of the bending form 27 to properly position 
the form 2 on the member 26. 
The form 27 is generally circular and is pro 

vided around its peripheral edge with a concave 
groove 40. The groove 40 has a curvature approx 
imately corresponding to the surface of the ma 
terial which is to be bent. A rear portion of the 
form 27 is cut away at 4? to facilitate removal of 
the material after the bending operation is com 
pleted. The top surface of the form 27 which 
may be recessed to reduce the weight, is pro 
Vided With a forward aperture 42 for a threaded 
Securing bolt 43 which is secured in the tapped 
hole 46 provided in the form supporting member 
26. The form 27 is also provided with a vertical 
bore 45 for receiving an upwardly projecting 
pin 46. 
A pair of laterally spaced resistance blocks or 
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4 
pressure dies 47 and 48 are mounted for coop 
eration With the bending form 2. The dies 47 
and 48 are generally rectangular in shape and are 
provided With Working edges or surfaces 49, 50 
and 5, 52, respectively, which are grooved to ap 
proximately correspond with the surface of the 
material to be bent. The dies i and 48 are piv 
oted at 53 and 54 to the rear ends of a pair of 
Supporting arms 55 and 56, respectively. The 
arms 55 and 56 are pivoted at their opposite ends 
at 57 and 58 to the front end cross member 25 
and Support the dies 4 and 48 in laterally swing 
ing relation to each other. 
The die Supporting arms 55 and 56 are urged 

Outwardly to move the dies 47 and 48 towards 
their Outermost position by means of compression 
SpringS 59 and 60 which are mounted on rods 6 
and 62, respectively. The rods 6 and 62 are each 
pivotally connected at one end to a rearwardly 
extending bracket 63 which is secured to the 
front end CrOSS member 25 intermediate the pivot 
points 5 and 58. The other ends of the rods 6 
and 62 are slidingly and pivotally connected at 64 
and 65 to the Supporting arms 55 and 56. The 
SpringS 59 and 60 are fixed at their inner ends 
to the rods 6 and 62 and bear against the pivoted 
connections 64 and 65 at their outer ends to con 
stantly urge the pressure dies 47 and 48 out 
Wardly. 
The pressure dies 47 and 48 are also pivotally 

Connected at 53 and 54 to the ends of a pair of 
toggle links 66 and 67 which extend inwardly 
and are pivotally connected to each other at 
68. The toggle links 66 and 67 limit the out 
Ward movement of the dies 47 and 48. One 
or more additional pivot points 69 and 70 are 
provided on the toggle links 66 and 67 to permit 
Variable positioning of the pressure dies 47 and 
48 toward each other. The toggle links 66 and 
67 carry at their pivotal connection 68 a verti 
cally extending post 7? having a rearwardly 
directed abutment member 72 which is provided 
With a receSS 73 for engagement with the up 
Wardly projecting pin 46 of the bending form 
27 when the ram 22 moves forwardly a predeter 
mined distance in the bending operation (Fig. 
4). The engagement of the abutment member 
72 by the pin 46 operates the toggle links 66 and 
67 and moves the dies 47 and 48 bodily inwardly 
towards the form 27 to bend the tangents of the 
material around the form. 
Generally U-shaped horizontal side guards or 

Work-supporting members 74 and 75 are pro 
Vided which are detachably secured at their 
ends 6, 77 and 78, 79 to the end cross mem 
bers 20 and 25 on the main Supporting frame 
and Supported intermediate their ends by braces 
80 and 8f detachably connected to the top of the 
Supply tank or other convenient portion of the 
Supporting frame. The members 74 and 75 are 
adapted to provide a horizontal surface upon 
Which the material to be bent is rested when it 
is initially positioned in the machine. 
The machine may be manually controlled for 

a Single Operation by push button switches 82 
conveniently located at the front of the machine. 
The Switches 82 are connected by a conven 
tional electrical circuit with the solenoids 8 
and provide for starting, stopping and reversing 
the ram 22 to perform the bending operation. 
Automatic Operating of the machine to per 

form repeated bending operations is provided 
for by limit switches 83 and 84 which are mount 
ed on the rear end frame member 10 and down Wardly projecting actuating pins 85 and 86 which 
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aré positioned in adjustable spaced relation on 
the carrier bar 87. - 
The carrier bar 87 is secured at its forward 

end to a bracket 88 depending from the form 
supporting block 26. The limit switches 83 and 
84 are electrically connected to the Solenoids 8 
and control the operation of the valve 1. The 
actuating pins are movable on the carrier bar 
87 and may be adjusted to actuate the Switches 
83 and 84 so as to control or limit the movement 
of ran 22 in both directions. 
The machine is operated in the following 

manner. A piece of material such as a metal 
rod or pipe 98 (Figs. 4 and 6) is placed trans 
versely of the machine with its ends resting on 
the members 74 and 75 and with the portion to 
be bent between the forward edge of the form 
27 and the clamp 36. The initial movement of 
the ram 22 operates the member 36, through 
link 34 and arm 32, to clamp the rod 90 in posi 
tion in the groove 40 of the form. 27. Continued 
movement of the ram 22 moves the form 27 for 
Wardly and forces the laterally extending por 
tions of the rod 90 against the Working faces 
49 and 5 of the resistance dies 47 and 48 which 
have been manually positioned, aS in Fig. 1. 
The dies 4 and 48 pivot or Swing on the Sup 
porting members 55 and 56 about the points 
53 and 54 as the ram movement is continued 
and Wrap or bend the rod 90 around the form 
21. When the center of the form 27 reaches a 
point approximately in the center line of the 
rod at the beginning of the bending action and 
the rod has been bent approximately 180 degrees 
the pin 46 engages in the recess 73 of the mem 
ber 72 and actuates the toggle links 66 and 67 
to bodily move the resistance dies 4 and 48 
towards each other and towards the form 27 to 
bend the tangentS 9 and 92 of the rod 90 beyond 
180 degrees. The relative size and adjustment 
of the form 2 and dies 4 and 48 are Such 
that without the bodily movement of the dies 
47 and 48 which is effected by the toggle links 
66 and 67 the rod 90 would be bent 180 degrees 
with a minimum of clearance between the form 
27 and the dies 4 and 48. The effect of the 
toggle links 66 and '67 is to apply additional 
transverse bending forces to the tangentS 9 and 
92 of the material and thus obtain bends of 
greater than 180 degrees, particularly to con 
pensate for resiliency in the metal. When the 
desired bending operation is completed the move 
ment of the ran is reversed and the form 2 
is retracted. The bent shape is then rotated 
around the form 2, until the cut away portion is 
4 permits its removal vertically from the form. 
The bent shape illustrated in Fig. 6 may be of 
material which due to its resiliency must be 
bent beyond 180 degrees So when it is removed 
from the machine the final bent shape will be 
the 180 degrees desired. 
The machine imay be adapted to bend different 

size materials by providing different size bending 
forms and resistance dies. The dies is and 48 
are interchangeable. In the illustrated form the 
working surfaces 49, 5 and 50, 52 may be grooved 
for bending different Sizes of naterial. So that 
one set of resistance dies may be used for bending 
two different sizes of material. Any desired num 
ber of additional holes 69 and Ai may be provided 
in the toggle links 66 and 6 to receive the pivots 
53 and 54 and to provide for Varying the Spacing 
between the dies 4A and 48. A form of the proper 
size may be provided for each adjustment of the 
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6 
dies 47 and 48. The resistance dies 47 and 48 
may also take the form of grooved wheels. 
While Specific details of construction have been 

referred to in illustrating the preferred form of 
the bending machine, it will be understood that 
other details of construction may be resorted to 
within the Spirit of the invention. 
I claim: 
1. In a bending machine, laterally spaced pivot 

ally mounted resistance blocks, mounting means 
for Said resistance blocks, a shaped form, means 
mounting Said form for movement between Said 
blocks, means for moving said form, clamp means 
on Said form for holding a piece of material to be 
bent against Said form during the bending oper 
ation, and means connecting Said clamp means 
to Said form moving means whereby said camp 
means is operated by Said form moving means 
prior to movement of Said form, said mounting 
means for Said resistance blocks and for said form 
being positioned below the working level of the 
material being bent whereby to provide complete 
clearance in the bending plane. 

2. In a bending machine, a Supporting frame, 
Spaced movable resistance members, a shaped 
form movable in a path extending between said 
resistance members, mechanism on Said Support 
ing frame positioned below the working level of 
the material being bent for mounting said re 
sistance members and Said form whereby to pro 
vide clearance in the bending plane, means for 
noving Said form relative to Said resistance mem 
bers, means for moving Said resistance members 
toward one another and toward the form upon 
movement of the form between said resistance 
members, clamp means on Said form for holding 
a length of material to be bent between said 
clamp means and said form during the bending 
operation, and means operated by said form mov 
ing means for actuating Said clamp means. 

3. In a bending machine, Spaced resistance 
blocks, a shaped form, means for reciprocating 
said form to move a length of material placed 
against Said form between said resistance blocks 
and to bend the material around said form, a 
clamp mounted on Said form for securing the 
material in position thereon, and an operating 
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linkage connecting Said clamp with said form 
reciprocating means whereby when Said form 
reciprocating means is operated the material will 
be clarinped to said form and said form will there 
after be moved relative to said resistance blocks 
to perform the bending operation and when the 
bending operation is completed the material will 
be released by Said clamp and the form will be 
retracted by return movement of said reciprocat 
ing means. 

4. A machine for performing bending opera 
tions, comprising a Supporting frame, a shaped 
form mounted for reciprocating movement on 
Said frame, means for reciprocating said form, 
initially bodily Spaced apart resistance blocks ar 
ranged to cooperate with Said form to bend a 
length of material placed between said form and 
Said resistance blocks, a pair of Supporting arms 
pivoted at one end to said supporting frame and 
at the other end to Said resistance blocks, a cross 
linkage connecting Said resistance blocks, said 
croSS linkage being foldable to move said resist 
ance blocks bodily toward each other, and inter 
engaging members arranged to provide a tem 
porary connection between said form reciprocat 
ing inneans and Said CrOSS linkage when Said form 
is reciprocated to move Said material into bend 
ing engagement with said resistance blocks, 
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whereby said linkage is folded to move said resist 
ance blocks toward each other to apply addi 
tional bending force to the material being bent 
as the form moves between Said resistance blockS. 

5. A machine for performing bending opera 
tions, comprising a Supporting frame, a shaped 
form mounted for movement relative to Said 
frame, a pair of initially spaced apart movably 
mounted resistance dies, a pair of initially ex 
tended tie links connecting Said dies, Said links 
being contractible to draw Said dies bodily to 
ward each other, power operated means con 
nected with Said form to move the Same between 
said dies, and operating means on Said form and 
said links to contract said links Whereby to draw 
said dies toward each other and toward Said form 
when said form has been moved a predetermined 
distance. 

6. A bending machine comprising a Supporting 
frame, a shaped form mounted for movement 
relative to said frame, a clamp mounted for move 
ment toward said form for rigidly holding a piece 
of material to be bent against Said form, resist 
ance blocks movably mounted on Said frame, a 
foldable linkage connecting Said blocks and ar 
ranged when folded to move Said resistance blocks 
toward each other, means Slidably connected to 
said form and pivotally connected to Said clamp 
for successively moving Said clamp toWard Said 
form and said form toward Said resistance blocks, 
and cooperating elements on Said form and Said 
linkage for folding Said linkage to move Said 
resistance blocks toward said form whereby, when 
said form and clamp moving means is operated, 
said material is first clamped to Said form and 
then bent by movement against Said resistance 
blocks and finally further bent by movement of 
said resistance blocks toward Said form. 

7. A bending machine comprising Spaced re 
sistance members, a shaped form, means Slidably 
connected to Said form for reciprocating the Same 
to move a piece of material placed against Said 
form between Said resistance members and bend 
the material around Said form, a clamp SWing 
ably mounted on Said form for Securing the mate 
rial in position thereon, an arm extending from 
said clamp, and an operating link connecting Said 
arm with said reciprocating means, whereby when 
said form reciprocating means is operated to move 
said form relative to Said resistance members to 
perform the bending operation Said clamp will be 
swung against Said form to hold Said material. On 
said form, and when Said form reciprocating 
means is operated to retract said form after the 
bending operation is completed Said clamp Will 
be swung away from said form to release said 
material. 

8. In a bending machine, in combination ini 
tially spaced apart movable resistance members, 
a reciprocable Shaped form, means for moving 
Said form toward and away from Said resistance 
members, a pair of initially extended link mem 
bers connecting Said resistance members to each 
other, cooperating interengaging elements on said 
link memberS and Said form. Whereby Said link 
members are contracted to bodily move said re 
Sistance members toward Said form when said 
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form is moved by said form moving means a 
predetermined distance toward said resistance 
members. 

9. In a metal bending machine, a Supporting 
frame, a shaped form mounted on said frame for 
movement relative thereto, a clamp mounted on 
said form for movement toward said form to 
rigidly hold a length of material to be bent against 
Said form, a movable resistance block, a Support 
ing arm on Said frame, Said resistance block be 
ing pivotally mounted on Said arm, a linkage 
pivotally connected to said resistance block, 
means connected to said form and said clamp for 
Successively moving Said clamp toward said form 
and Said form toward said resistance block, and 
interengageable members on said form and said 
linkage for moving Said resistance block toward 
Said form upon predetermined movement of said 
form toward said resistance block, whereby said 
material is first clamped to said form and then 
bent by relative movement of Said form and said 
resistance block. 

10. In a machine for performing bending oper 
ations, a reciprocable frame adapted to receive 
different size bending forms, a pair of movable 
arm members, resistance blocks pivotally mounted 
on said arm members, a pair of initially extended 
foldable croSS tie links connecting said resistance 
blocks, power means for reciprocating said form 
carrying frame, and interengaging abutment 
members on Said frame and said tie links oper 
ating to bodily move said resistance blocks rela 
tive to Said form carrying frame upon predeter 
mined movement of said form carrying frame, 
Said resistance blocks being adjustably connected 
With Said tie links whereby the size of the bend 
may be varied by placing different size forms on 
the form carrying frame and adjusting the re 
Sistance blocks relative to the tie links to cooper 
ate with the respective form. 

EDWARD J. DE WITT. 
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