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WRE BENDING MACHINE 

Edwin O. Klemm, Saginaw, Mich., assignor, by 
mesne assignments, to Saginaw Wire Products, 
Inc., Saginaw, Mich., a corporation of Michigan 

Application September 26, 1949, Serial No. 11,891 
(C. 53-21) Claims, 

1. 
This invention relates to machines for bending 

wire into various shapes for use in the automobile 
industry and other places where high production 
of wire shapes and quick changeover from the 
manufacture of one wire shape to another are 
both necessary and economical. 
One of the prime objects of iriy invention is 

to design a power-actuated wire bending machine 
in which the Wire may be readily bent to the most 
complicated form or shape Without stretching or 
fracturing the wire at the point of bend. 
A further object is to design a wire bending 

machine which bends in a Smooth, natural man 
ner, the bends being progressively formed So that 
the metal displacement caused by the bend is 
free and natural, thus torsional StreSSes and 
distortions are avoided, and undue bending, in 
accuracies, and resultant Scrappage minimized. 
A further object of my invention is to provide 

a machine which incorporates Spring-actuated 
slides associated with the dies in Such a nannes', 
that longer lengths of wire may be bent merely 
by bringing additional Spring-actuated lever 
units into play, it being understood that any num 
ber of such lever unitS may be incorporated, and 
that the number of elements in action can be 
easily, quickly and readily varied. 
Another object is to provide a bending machine 

in which the bending dies may be easily and Se 
curely mounted in position and in a minimum 
length of time, consequently making it more eco 
nomical to change over fronn One Wire shape to 
another, thus eliminating Stock piling of Wire 
shapes and conserving valuable storage Space 
at present used for this purpose. 
As is well-known in the art, the process of 

forming the heavy Wires used in modern industry 
to the complicated shapes required, comprises a 
sequence of separate forming operations such 
as is necessary to accomplish free, easy, and non 
distorting bending. The precise timing necessary 
has heretofore been provided by complicated, ex 
pensive and non-flexible can mechanisms, and 
when it was necessary to produce a different Wire 
shape, several hours were required, by a skilled 
mechanic, to effect the changeover, inasmuch as 
it was necessary to change cams or individually 
adjust each of the various CanS. This Was both 
expensive and time-consuming, and as a result, 
it has been customary to stock pile Various wire 
shapes to eliminate too frequent changeovers, 
which, of course, necessitates storage space and 
adds to the inventory on hand. 

All of this I have overcome in my new machine 
in which the bending mechanism incorporates 
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Simple, non-can-Sequence-tining means which 
can be easily and quickly mounted and demount 
ed, and in which the wire is rapidly fed to the dies. 
A further object of my invention is to provide 

a machine of the type described in which the 
necessary preSSure to accomplish a bending re 
Sult is easily obtained by the simple variation of 
the pre-loading of my individual spring units; 
and further provide means whereby the forward 
travel of the Spring powered unit may be arrested 
at any predetermined point in its path of travel, 
thus greatly simplifying the bending die design. 

Further objects and advantages of my in 
Vention will become apparent as the specification 
progresses, reference being had to the accom 
panying drawings in which I have shown several 
embodiments of my invention, it being apparent 
that changes may be made in the form, size, and 
arrangement of the various parts, without de 
parting from the Spirit of the invention or the 
Scope of the appended claims. 

In the drawings: 
Fig. 1 is a side elevational view of my wire 

bending machine. 
Fig. 2 is a top, plan view, parts of the assembly 

being broken away to more clearly show the in 
wention. 

Fig. 3 is a fragmentary, plan view similar to 
Fig. 2 and showing the die and slides with the 
wires in the process of being formed to shape. 

Fig. 4 is a similar view showing the progressive 
bending of the Wire. 

Fig. 5 is a fragmentary, part-sectional plan 
view showing the eccentric driving mechanism. 

Fig. 6 is a longitudinal, sectional view of the 
Wire bending machine taken on the line 6-6 of 
Fig. 2. 

Fig. 7 is an enlarged, fragmentary, sectional 
view of the slide-actuating levers, slides, etc., 
the broken lines indicating the range of move 
ment of said levers. 

Fig. 8 is a fragmentary, part-sectional, end 
elevational view of one of the levers. 

Fig. 9 is a perspective view of one of the swivel 
bearings such as used in the levers. 

Fig. 10 is a reduced, schematic, part-sectional, 
side-elevational view of the structure shown in 
Fig. 1 with the dies in place. 

Fig. 1 is a similar view showing an advanced 
position of the slide-actuating means. 

Fig. 12 is another similar view showing the 
position of the die unit, slide and actuating 
mechanism at completion of the bending stroke. 

Fig. 13 is also a fragmentary, longitudinal, sec 



2,659,409 
3 

tional, side-elevational view showing a modified 
design. 

Fig. 14 is a view similar to Fig. 13 showing still 
another modification. 

Fig. 15 is a similar sectional, elevational view 
showing a modified construction. 

Fig. 16 is a sectional, plan view similar to Fig. 5 
showing the eccentric collars adjustably mounted 
On the eccentric. 

Fig. 17 is a transverse, sectional view through 
one of the eccentric collars. 

Fig. 18 is a similar sectional view illustrating 
the adjustment of the eccentric collars on the 
main body of the eccentric. 
Referring now more particularly to Figs. 1 to 

12 of the accompanying drawings in which the 
letter Findicates a main frame having a base 20, 
and a top plete 22 as usual. A transverse par 
tition 24 spans the main frame (see Fig. 5 of the 
drawings), and a speed reducer R is mounted 
thereon by means of bolts 25, said reducer Com 
prising a worm 26 drivingly engaging a worn 
wheel 27 which is mounted on the shaft 28, one 
end of said shaft projecting through an Opening 
29 provided in the frame and being Secured in a 
boss 30 which forms a part of the eccentric E by 
means of a pin 3. 
An enlarged section 32 is provided on the Op 

posite end of the eccentric E and is mounted in 
a bearing 33 provided in the partition 34, a hub 
35 being cast integral with the eccentric and is 
suitably bored to accommodate another shaft 
member (shown in broken lines), should it be 
desired to add additional units thereto. 
A sheave 36 is provided on the one end of the 

worm shaft 37, and a belt 38 drivingly connects 
the sheave 36 with a sheeve 39 provided on the 
motor M, which motor can be connected to any 
suitable source of power. 
A shaft 40 is journaled in bearings 4 pro 

vided on the face of the frame, and a sheave 2 
is provided thereon, said shaft being driven from 
the motor M by means of belt 43. A horizontally 
disposed shaft 44 is journaled on the face of the 
top plate 22 and a sheave 45 is provided there 
on, a belt 46 drivingly connecting shafts 40 and 44 
and forming a conveyor C which carries the cut 
lengths of wire W to the bending dies. 
A vertically disposed bar member 4 is pro 

vided on the side well of the main frame, and a 
horizontally extending arm 48 is pivotally con 
nected thereto by means of pin 49, the free end 
of said arm being formed with a depending leg 
section 50 to which a shoe 5 is rockably cont 
nected by means of a pin 52, the lower face of 
the shoe being beveled as at 53 for guiding the 
wire was it is carried on the conveyor C. 
An adjustable stop unit S is mounted on a 

plate 54 secured to the top face of the main frame 
in horizontal alignment with the conveyor C, and 
limits the inward travel of the Wire, this stop being 
of conventional design, and I do not deem it. neces 
sary to describe the construction or operation 
thereof. 
A bed plate 55 is mounted on the upper face of 

the main frame, and is formed with spaced-apart 
projecting sections 56 forming a Support for the 
work, said plate being grooved as at 5 to slidably 
accommodate a plurality of die bar slides 58, 
these slides being actuated in a nanner to be 
presently described, one end of each slide being 
shaped to form the curvature to which the Wire 
is to be bent, the opposite end being formed with 
a slotted opening 59 of predetermined length to 
accommodate the shoe 60 of a die bar actuating 
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4. 
lever L, the lower end of said lever being pivotally 
connected to the base 20 by means of a pin 6. 
A plate 62 forms a cover for the die bar slide 

58 and is secured in position by means of bolts 
63, one edge of said plate overhanging the end of 
the bed plate and forming dies D are secured to 
the lower face thereof by means of bolts 64 or 
the like. 
The die bar actuating levers L are formed as 

clearly shown in Figs. 7 and 8 of the drawings, 
each lever comprising spaced-apart bars 65 hav 
ing an extension shoe 60 adjustably connected 
to its upper end by means of bolts 66 or the like, 
and a Swivel bearing 67 is revolvably mounted 
therebetween. Laterally projecting pins 68 are 
provided on the bearing 67, and are journaled in 
Suitable openings 69 provided in the bars 65 at 
a point intermediate their length, and a cam foll 
lower roller 70 is revolvably mounted on the lever 
L in position for engagement by the eccentric 
Eas the machine is driven. 
The die bar slides 58 are actuated by the ex 

tension shoes 60 which project into the openings 
59, the edges of the shoes being curved as shown 
to minimize thrust and Wear, and the stroke of 
each slide is governed by the eccentric E and the 
length of the slot in each slide. 
A raised boss 7 is provided on the upper face 

of each of the die bar slides 58, and an adjust 
able stop member 72 is threaded therein, the 
end of the stop engaging the edge of the plate 62 
to limit forward travel of said slide as the ma 
chine is operated. 
A shorter lever P is pivotally secured to the 

base 2) by means of pin 73 and is located on the 
side of the eccentric E opposite to lever L. Swivel 
bearingS 6 are mounted on the lever P the same 
as on lever L, the upper end of lever P engaging 
a stop 74 provided on the lower face of the top 
plate 22 to limit return travel of said lever P. 
Threaded rods 75 and 76 are slidably mounted 

in the swivel bearings 67, and springs 77 and 78 
are interposed between the swivel bearings and a 
nut and washer assembly 79 and 80, which is 
provided on the threaded ends of the rods, these 
Springs being preloaded by means of the nut 79 
and can be tensioned as desired, said springs nor 
mally tending to force the levers L and P towards 
each other and into engagement with the face 
of the eccentric at all times, and while in Figs. 
7 and 12 of the drawings I have shown two sets 
of rods and springs, it will be understood that it 
is a matter of choice, depending on the size of 
the work and power required and that one pair 
can be used when desired. 
The actuating levers and openings in the draw 

bar slides 58 and stops are of prime importance. 
The eccentric E is the timer; it governs the start 
of the forward travel of the actuating levers L 
and P; the variation in the lengths of the indi 
vidual slots or openings in the die bar slides 58 
controls the Sequence and starting time of the 
slides when acted upon by the stored energy in 
the preloaded springs of the levers. The forward 
movement of the slides 58 is stopped when the 
stops 2 engage the edge of the plate 62, and 
the levers stop simultaneously therewith, and it 
will be obvious that the full energy of the pre 
loaded springs has not been fully expended. 
The eccentric E also returns the levers to origi 

nal starting position, the upper end of the lever 
P engaging the stop 74 on the plate 22 and lim 
iting the return movement thereof. The pres 
Sure exerted is yieldable, providing more even, 
accurate and uniform bending, eliminating break 
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age, and providing a safety factor not present in 
machines of this type at present on the market. 
The sequence of operation of the machine is 

as follows: When the motor M is energized, the 
Conveyor C feeds a pre-cut length of Wire W over 
the projecting supports 58 which form a part 
of the bed plate of the die and against stop S, 
the Wire being disposed between the ends of the 
die bar slides and the face of the bending die 
blocks D, and as the eccentric E is driven, the 
levers I, and P are swung about pivot points 6 
and 73, moving forwardly from broken line posi 
tion shown in Fig. 7 of the drawings and forc 
ing the ends of the die bar slides 58 into engage 
ment with the work W, compressing the Springs 

and 8, and completing a bending stroke, SO 
that there is no tendency to crack the Wire or 
create an inherent twist or distortion after it is 
formed to Shape. 
The slides 58 move in predetermined sequence 

so that the forming is progressive, and when all 
slides have reached the limit of their forward 
travel, the stops 2 will be in engagement with 
the plate 62, and with this arrangement certain 
slides may be holding bent portions in true align 
ment and position, while other slides are in turn 
making other unusual bends; there are no sharp 
hanner blows as the Spring loaded levei'S pro 
Wide a yielding preSSure. 
The return stroke is neither violent nor Jerky; it 

is controlled by the rotation of the eccentric 
which engages the rollers 70 to eliminate fric 
tion and provide Smooth operation. 

In Fig. 13 of the drawings I have shown a simir 
plified arrangement in which but one lever L is 
provided, the slides, die mounting, feeding and 
driving mechanism being exactly the same as 
shown in Fig. 1. With the exception that but One 
spring 32 is provided for each lever, one end be 
ing anchored direct to the lever L. by means of the 
pin 33, the opposite end being anchored to an 
eye bolt 84 mounted in the side Wall of the frame, 
and which is adjustable by means of nut 85. 
With this arrangement, the energy in excess of 
the pre-load is stored up when the slide is in itS - 
fully retracted position, and When the eccentric 
is actuated, the Springs force the slides forwardly 
into engagement With the WOrk, and When the 
bending operation is completed, the eccentric 
again forces the lever back to Original starting 
point, 

Fig. 14 shows still another modification in 
which pairs of levers are employed similar to Fig. 
7. In this design, a Spring 85 is connected to the 
levers L and P, and as the eccentric E is driven, 
the springs 86 force the slides 58 forwardly into 
engagement with the Work, and also return the 
Slides in the Salemanner. 

Figs, 15 to 17 inclusive show another modifica 
tion in which the Spring arrangement 87 is simi 
lar to that shown in Fig. 7, except that but one 
pair of springs is provided for each pair of levers. 
A die D2 is rockably mounted on a horizontally 
disposed extension 89 of the bed plate 55 by means 
of the pin 9, and the lower end of the die is piv 
otally connected to the forked extension D3 of the 
die by means of the pin 90A. This arrangement 
simultaneously moves the slides 58 and rocks the 
dies D2 about the pivot point 90, so that bending 
and punching operations can be performed as 
desired. 

Fig. 16 shows a variation of the eccentric con 
struction previously described, a Smaller eccen 
tric drum 9 being provided, and eccentric col 
lars 92 are circumferentially adjustable thereon 
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6 
by means of setScrews 93. This permits the start. 
ing Sequence to be Varied and the adjustment is 
simple and easy, 
When it is desired to change over to bend a wire 

different than that presently being run on the 
machine, it is merely necessary to remove the 
forming dies and die bar slide assembly, replace 
them. With dies and slides of required design, and 
the changeover is complete. The change can be 
easily made and in a minimum length of time. 
From the foregoing description, it will be ap 

parent that I have perfected a simple, practical 
and relatively inexpensive bending machine for 
bending Wire into any desired shape or configura 
tion. 
What I claim is: 
1. In a wire bending machine, the combina 

tion comprising a main frame, a bed plate 
mounted thereon, die bar slides reciprocably 
mounted in said bed plate, said slides each having 
Single slots of varied length with relation to one 
another extending in the direction of travel of 
Said bar slides, forming dies on said frame spaced 
from the ends of the slides and in alignment 
therewith, Work Support means for supporting 
the Work between said die bar slides and form 
ing dies, actuating levers pivotally mounted on 
Said frame, the One end of each of said actuating 
levers being freely accommodated in the slot of 
a die bar slide and of a size with relation to the 
length of the slot as to be movable therein pre 
determined distance in the direction of travel of 
Said die bar slide before actuating said slide, so 
that each slide is moved in timed relation with 
respect to the other slides, and driving means 
associated with said levers for forcing the slide 
engaging ends of said levers through a definite 
path of travel to move said slides into and out 
Of engagement with the Work. 

2. In a Wire bending machine, the combina 
tion comprising a main frame, a horizontally dis 
posed bed plate mounted thereon, transversely 
disposed die bar slides reciprocably mounted in 
Said bed plate, forming dies on said frame Spaced 
from the ends of the die bar slides and in align. 
ment thereWith, work support means Supporting 
the Work between said slides and forming dies, 
said slides being formed with slots of Varying 
length extending in the direction of travel of the 
slides, longitudinally spaced, upwardly extending 
actuating levers pivotally mounted on said frame 
with their upper ends freely accommodated in 
Said slots, the levers being of a size with relation 
to the length of the slots as to be transversely 
movable in Said slots of varied length before ac, 
tuating said die bar slides, so that each die bar 
slide is moved in timed relation with respect to 
the other die bar slides, and driving means for 
forcing the upper ends of said levers Simul 
taneously through a path of travel to move Said 
slides into and out of engagement with the WOrk. 

3. In a wire bending machine, the combination 
Comprising a main frame, a bed plate mounted 
thereon, die bar slides reciprocably mounted in 
Said bed plate, forming dies on said frame Spaced 
from the ends of the slides and in alignment 
thereWith, work support means for Supporting the 
Work between said die bar slides and forming dies, 
actuating levers pivotally mounted on said frame 
for moving Said slides into and out of engagement 
With the Work, each lever having an end asso. 
ciated with a die bar slide in a manner to pernit 
travel with relation thereto before positively ac 
tuating its die bar slide a varied distance with 
respect to the distance traveled by the other ac 
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tuating levers before positively engaging their 
slides to enable each slide to be moved in tined 
relation with respect to the movement of the 
other slides, and driving means simultanaously 
driving said levers through the Sane defined path 
of travel. 

4. In a wire bending machine, a frame, a bed 
plate mounted thereon, die bar slides reciprocable 
in said bed plate, Said slides being formed with 
elongated slots of varied length extending in the 
direction of travel of said slides, forming dies 
spaced from the ends of said slides and in hori 
zontal alignment therewith, actuating lever's piv 
oted on said frame, the one end of each of Said 
levers being freely accommodated in a slot in a 
slide and of a size with relation to the length of 
said slot as to be movable therein in the direction 
of travel of said slide before actuating Said slide, 
so that each slide is actuated in timed relation 
with respect to the other slides, Spring means nor 
mally urging said levers in a direction to drive 
said slides into engagement with the Work, and 
driven eccentric means controlling the Spring 
forced bending stroke of said levers and returning 
said levers to Spring loaded position. 

5. In a wire bending machine, a frame, a bed 
plate mounted thereon, die bar slides reciprocable 
in said bed plate, said slides being formed With 
elongated openings of varied length extending in 
the direction of travel of Said slides, forming dies 
spaced from the ends of said slides and in align 
ment therewith, units of spaced-apart levers piv 
oted on said frame, the one end of a lever in 
each unit being freely accommodated in one of 
said slide openings and of a Size With reiation 
to the length of said opening as to be movable 
in the direction of travel of the sides beifore 
actuating the bar slide, at least one rod Slidably 
connecting the levers of each lever unit and ex 
tending beyond the levers at both ends, Spring 
means mounted on said rods between each ever 
and the end of the rod for normally urging Said 
slide engaging lever in a direction to drive Said 
sides into bending engagement With the Work, 
stop means limiting the return travel of the non 
slide-engaging levers, and driven eccentric means 
controlling the release of Said slide-engaging 
levers during the bending stroke and returning 
said slide-engaging levers against the compres 
sion of said springs to original Spring-loaded posi 
tion. 

6. In a wire bending machine for actuating a 
die bar slide having a slotted opening therein, 
an actuating lever pivotally mounted on Said 
machine with its one end freely accommodated in 
said opening, a booster lever pivotally mounted 
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B 
on said machine, at least one rod slidably con 
necting Said actuating lever and said booster lever, 
spring means On said rod adjacent said actuating 
lever normally urging said actuating lever in a 
direction to move said die bar slide into engage 
ment with the work, booster spring means on said 
rod adjacent said booster lever, eccentric means 
for controlling the spring forced travel of said 
actuating lever and returning said actuating lever 
against the compressive force of said spring means 
and booster spring to spring-loaded position. 

7. In a wire bending machine, a mechanism 
for actuating a die bar slide provided with means 
for limiting its bending stroke, comprising a pair 
of levers pivotally mounted on said machine, the 
rear lever being arranged to engage said die bar 
Slide and move it into bending engagement with 
the work, swivel bearings on said levers, at least 
one horizontally disposed rod slidably disposed in 
said bearings and extending beyond said bear 
ings, pre-loaded Springs mounted on said rod and 
interposed between the levers and the ends of 
the rods, a stop on Said machine for limiting the 
return stroke of said front lever, a driven eccen 
tric means mounted between said levers and ac 
tuating said rear lever to return it to original 
position and compress Said springs and to also 
actuate said front lever to complete the bending 
Stroke. 

EDWIN, O, KLEMM. 
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