
July 26, 1949. W. H. WAN SANT" 2,477,020 
BEN)NG MACHINE 

Filed April 28, 1945 2 Sheets-Sheet 

M- 22 

N \ Ige 
as 

is TEE as 

6% 
2O 37 27 3.5 Z 30 -7? a -77 

  

  

  

  

  

  

  

  

  

  

  

    

  

  

  



July 26, 1949, W. H. VAN SANT 2,477,020 
BENDING MACHINE 

Filed April 28, 1945 2. Sheets-Sheet 2 

N - 2%Y. 2. 
NY to 

2o. M 

LIB, , S| i. 
O 26 

A 

f 

K 
to c rea 

37 (SY), -- man- N 

a zealancials Šég SE 2 
I., 
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UNITED STATES PATENT OFFICE 

BENDING MACHINE 
Victor H. Van Sant, Newark, N.J., assignor to 

Federal Telephone and Radio Corporation, New 
York, N. Y., a corporation of Delaware 

Application April 28, 1945, Serial No. 590,887 
(C. 53-25) 15 Claims. 

This invention relates to a machine for bend 
ing rods, wire and similar sections, and particu 
larly, for example, lead-in wire for vacuum tubes. 

It is an object of the invention to provide a 
machine for simultaneously producing a double 
bend in a rod or wire by means of a machine 
having a double slide of which one slide is mov 
able in one direction and the other is movable 
in a direction at right angles thereto. A further 
object of the invention resides in the provision 
of a connecting link pivotally secured to one of 
the slides to exert a pull thereon at an angle to 
the movements of both slides. Another object 
resides in the provision of means to heat, pref 
erably by electric resistance, and before the 
bending Operation, that part of the wire which is 
to be beht. 
The machine thus aims to provide a slide 

which is so mounted that it is capable of moving 
either in a vertical or horizontal direction or 
both, or at any angle determined by the desired 
bend to be imparted in the rod. Another object 
resides in the provision of means for adjusting 
the extent of novement of the slides. 

Further objects will be apparent from the fol 
lowing description when considered in connec 
tion with the accompanying drawings in which, 

Figure 1 is a plan view of the wire bending 
machine showing the position of the parts just 
before the bending operation, 

Fig. 2 is a plan view of the machine showing 
the position of the parts after completion of the 
bencling operation, 

Fig. 3 is a COSS Sectional View of the machine 
taken on line 3-3 of Fig. 1 in the direction of 3 
the arrows, and 

Fig. 4 is a croSS sectional view of the machine 
taken on line 4-4 of Fig. 1 in the direction of 
the arrows. 
The machine illustrated by way of example in 

cludes a base frame or plate 0 having a Square 
or rectangular slideway f l provided therein de 
fined by side faces or surfaces 2 and 3. The 
base frame has a pair of upstanding lugs 4, one 
adjacent each side face 2 and each lug has a 
threaded hole therein to receive adjustable stop 
bolts 5 and 6, the purpose of which Will be 
explained, - 

A rectangular main-slide plate or member 7 
is slidably mounted in the slideway f-f in the di 
rection of the arrows and guided by the side 
faces f3. As will be seen from Figs, i and 2, 
the slide plate T has a length just sufficient to 
contact the side faces f3 but the -width is nar 
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2 
the slide plate 7 will reciprocate from right to 
left and vice versa toward the faces f2. The 
slide plate 1 is provided with a rectangular slide 
way 8 defined by side faces or surfaces f9 and 
20 and this slideway 8 is provided with an 
auxiliary slide plate or member 21. The slide 
plate 2 is slidable in the direction of the arrows 
which is at right angles relative to the recipro 
cating movement of the slide plate 7 and such 
sliding movement is guided by the side faces 20 
toward the side faces 9. 
An adjustable stop bolt 22 is threaded in the 

slide plate 2 against which the slide plate 21 
abuts during the bending operation. 
The slide plate 2 is provided with a pivot pin 

23 to which a connecting link 24 is secured which 
operates the slide plates. This link has one end 
of the spring 25 secured thereto by pin 26, the 
other end of the spring being secured to a pin 
27 secured in the base frame 0. The slide plate 
2 is also provided with a pair of clamping jaws 
28 and 29 of which jaw 28 is stationary but jaw 
29 is slidable in a slot 30. A cam 31 contacts 
the jaw 29 to adjust it against the work and thus 
securely hold the work between the jaws. 
Another pair of clamping jaws 32 and 33 are 

mounted on the base frame to of which jaw 32 
is stationary but jaw 33 is slidable in a 
slot 34. A cam 35 is pivotally mounted to 
adjust the jaw 33 toward the work to thereby 
clamp the work between the jaws. - 
On the drawings the work is indicated by a 

wire or rod 36 which is clamped in the jaws 28, 
29, 32 and 33. In order to provide for the re. 
sistance heating of the rod 36 in its length be 
tween the jaws, the latter are suitably insulated 
from each other and from the frame O and slides 
fT and 2i and the rod may also be insulated by 
any suitable means such as an insulation strip, 
not shown, provided under the wire and on the 
parts of the machine. Wires 37 and 38 carry 
electric current to the jaws 28 and 32, the latter 
of which are preferably made of copper. 
The machine operates as follows: 
The wire 36 is clamped between both jaws 28, 

29 and 32, 33 by means of the cams 3 ? and 35 
to hold the wire securely in the machine. The 
electric current is then turned on by any suitable 
switch, not shown, to heat the wire by resistance 
in that portion of its length which is between 
the jaws and which is to be bent. After heating 
the wire to a desired degree, such for instance 
where it becomes almose incandescent, the con 
necting link 24 is pulled in the direction indi 

rower than the length of the faces 13 so that 55 cated by its arrow, by means of a pneumatic 
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plunger, not shown, whereby the jaws 28 and 
29 are moved relative to the jaws 32 and 33. 
Both slides 7 and 2 may move simultaneously 
in the direction indicated by their arrows at right 
angles relative to each other or the auxiliary side 
2 may move first until its abuts against the 
stop bolt 22 and then the slide plate 7 moves to 
the left until it abuts against the stop bolt 6. 
Thus when slide 2 moves first and then slide 
T the movement of slide 2 determines the off 

set in the wire. Furthermore the slide 2 is 
capable of moving either vertically or horizon 
tally or at any angle determined by the desired 
bend in the rod. 
The duration of the heating time for the rod 36 

may be controlled by a time Switch, not shown, 
and the time switch in turn may operate the 
pneumatic plunger for the link 24 to produce 
the bending operation. 

After the bending operation, Fig. 2, the wire is 
removed from the machine by operation of the 
cams 3 ? and 35 and the spring 25 Will move the 
parts back to the initial position shown in Fig. 1. 
The machine is of course capable of Various 

modifications within the scope of the invention 
and the appended claims. For instance the slides 
T and 2 may have any desired thickness and 
both slides may have the same thickneSS So that 
the slide 2 will contact the surface of the slide 
way f . It would also be possible to provide the 
slideways f l and 8 and the slides with tongue 
and groove slide surfaces in order to securely 
maintain the parts in their working positions 
during the bending operation. 
I claim as my invention: 
1. A machine for bending Wire and the like 

comprising a base frame having a slideway 
therein, a main slide plate mounted in said slide 
way and having a slideway therein, an auxiliary 
slide plate mounted in the slideway of the main 
slide plate, a pair of jaws mounted on the base 
frame, a pair of jaws mounted on the auxiliary 
slide plate, said pairs of jaws being adapted to 
clamp the wire on the machine, and single means 
connected to the auxiliary slide plate to recipro 
cate both slide plates in their respective slide 
ways during the bending operation. 

2. A machine for bending wire and the like 
comprising a base frame having a slideway there 
in, a main slide plate mounted in Said slideway 
and having a slideway therein, an auxiliary slide 
plate mounted in the slideway of the main slide 
plate, a pair of jaws mounted on the base frame, 
a pair of jaws mounted on the auxiliary slide 
plate, said pairs of jaws being adapted to clamp : 
the wire on the machine, and one jaw of each pair 
being movable toward and away from its respec 
tive other jaw, means for clamping the movable 
jaw against the Wire, and single means connected 
to the auxiliary slide plate to reciprocate both 
slide plates in their respective slideways during 
the bending operation. 

3. A machine for bending Wire and the like 
comprising a base frame having a slideway there 
in, a main slide plate mounted in said slideway 
and having a slideway therein, an auxiliary slide 
plate mounted in the slideway of the main slide 
plate, a pair of jaws mounted on the base frame, 
a pair of jaWS mounted on the auxiliary slide 
plate, said pairs of jaws being adapted to clamp 
the wire on the machine, and one jaw of each 
pair being movable toward and away from its re 
spective other jaw, means for clamping the mov 
able jaw against the wire, single means connected 
to the auxiliary slide plate to reciprocate both 
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slide plates in their respective slideways during 
the bending operation, and spring means connec 
ted to the slide reciprocating means and the base 
frame to return the slides to their initial positions 
after the bending operation. 

4. A machine for bending wire and the like 
comprising a base frame having a slideway there 
in, a main slide plate mounted in said slideway 
and having a slideway therein, an auxiliary slide 
plate mounted in the slideway of the main slide 
plate, a pair of jaws mounted on the base frame, 
a pair of jaws mounted on the auxiliary slide 
plate, said pairs of jaws being adapted to clamp 
the wire on the machine, and one jaw of each pair 
being movable toward and away from its respec 
tive other jaw, cam operated means for clamping 
the movable jaw against the Wire, and single 
means connected to the auxiliary slide plate to 
reciprocate both slide plates in their respective 
slideways during the bending operation. 

5. A machine for bending wire and the like 
comprising a base frame, a first slide member 
slidably mounted on said frame adapted to move 
parallel to the axis of the material to be bent, a 
second slide member slidably mounted on said 
first slide member, adapted to move thereon in a 
direction perpendicular to the movement of said 
first slide member, means attached respectively to 
said base frame and said second slide member to 
clamp the material to be bent, and single means 
to reciprocate said slide members, said first slide 
member regulating the angle of bend and Said 
second slide member regulating the offset of the 
material to be bent. 

6. A machine for bending Wire and the like as 
claimed in claim 5, Wherein Said single means to 
reciprocate said slide members is pivotally con 
nected to said Second slide member. 

7. A machine for bending Wire and the like as 
claimed in claim. 6, wherein said single means to 
reciprocate said slide members comprises a single 
link connected to said second slide member mov 
able at an angle relative to the movements of 
both slide members to reciprocate the latter dur 
ing the bending operation. 

8. A machine for bending wire and the like 
comprising a base frame having a slideway there 
in, a main slide plate mounted in Said slideway 
and having a slideway therein, an auxiliary slide 
plate mounted in the slideway of the main slide 
plate, a pair of jaws mounted on the base frame, 
a pair of jaws mounted on the auxiliary slide 
plate, Said pairs of jaws being adapted to clamp 
the Wire on the machine, single means connected 
to the auxiliary slide plate to reciprocate both 
slide plates in their respective slideways during 
the bending operation, and stop bolts mounted on 
the frame to limit the movement of the main slide 
plate in its slideway this limitation of movement 
being of accurately predetermined degree. 

9. A machine for bending wire and the like 
comprising a base frame having a slideway there 
in, a main slide plate mounted in said slideway 
and having a slideway therein, an auxiliary slide 
plate mounted in the slideway of the main slide 
plate, a pair of jaws mounted on the base frame, 
a pair of jaws mounted on the auxiliary slide 
plate, Said pairs of jaws being adapted to clamp 
the Wire on the machine, single means connected 
to the auxiliary slide plate to reciprocate both 
slide plates in their respective slideways during 
the bending operation, stop bolts mounted on the 
frame to limit the movement of the main slide 
plate in its slideway, and a stop bolt in the main 
slide plate to limit the movement of the auxiliary 
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slide plate in the main slide plate said stop bolts 
on said frame and said main slide plate being 
accurately and continuously adjustable to the end 
that said wire and the like may be doubly bent 
with accuracy when said wire and the like has a 
short length. 

10. A machine for bending wire and the like 
comprising a base frame having a rectangular 
slideway therein and a pair of clamping jaws, a 
main slide plate contacting two opposite sides of 
the slideway to slide thereon in one direction with 
clearance on the two other opposite sides of the 
slideway, said slide plate having a rectangular 
slideway therein, an auxiliary slide plate slidably 
mounted in the slideway of the main slide plate 
in contact with two opposite sides thereof and in 
a direction at right angles relative to the move 
ment of the main slide plate, said auxiliary slide 
plate having a pair of clamping jaws therein 
which with the first-mentioned pair of clamping 
jaws secure the wire in the machine, and single 
means for exerting a pulling force on the auxil 
iary slide plate at an angle relative to the direc 
tions of movement of both slide plates during the 
bending operation. 

11. A machine according to claim 10, in which 
the pulling force means is in the form of a single 
connecting link pivotally secured to the auxiliary 
slide plate. 

12. A machine for bending wire and the like 
comprising a base member having a slideway 
therein, a first slide plate movably mounted in 
the slideway of said base member, said slide plate 
having a slideway therein and being adapted to 
move parallel to the axis of the material to be 
bent; a second slideplate movably mounted in the 
slideway of said first slide plate and being 
adapted to move in a direction at right angles to 
the direction of the movement of said first slide 
plate, and means attached respectively to said 
base member and said second slideplate, for hold 
ing a wire on said machine and for maintaining 
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the end portions of the wire in fixed angular rela 
tion to said base and said second slide member, 
and single means for causing movement of said 
first Slideplate to regulate the angle of bend, and 
movement of Said second slideplate to regulate 
the offset of the material to be bent. 

13. A machine for bending wire and the like as 
claimed in claim 12, wherein said single means 
for causing movement of said slideplates exerts 
a pulling force on One of said slideplates in an 
angular direction relative to the directions of 
movement of said slideplates for the bending op 
eration. 

14. A machine for bending wire and the like as 
claimed in claim 12, wherein a plurality of stop 
members are adjustably mounted in the base 
member to adjust and limit the movement of said 
first slideplate. 

15. A machine for bending Wire and the like, as 
claimed in claim 12, wherein a stop member is 
adjustably mounted in the first slideplate to ad 
just and limit the movement of said second slide plate. 

VICTOR. H. WAN SANT. 
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