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10 eration, is adapted to form bends of different ing tool head fo, which projects beyond the 10 
degrees at any desired angle to the axis of the opening 8, and is secured to the front end of the 
coiled body of a spring. The device of the pres- drum 9 by screws if, see Fig. 1. The drum 9 
ent invention is particularly characterized by carrying the headio and other associated parts, 
an angularly adjustable head carrying a num- hereinafter described, is angularly adjustable 

15 ber of forming tools, independently controllable within the bracket 3 about the axis of the open- 15 
from a central driving element within the head, ing 8. In order to clamp the drum 9 and the 
so as to perform bending operations on the end head to in any desired angular position, the 
of a spring, in any desired sequence. These bracket 3 provides a set screw 2, accessible 
forming tools operate at an angle to the axis of from the top of the bracket, the end of which 

0 the wire portion being formed, thereby making is received in a groove 3 extending around the 20 
it possible to form complicated bends without periphery of the drum 9. 
interference between the working portions of the The drum 9 provides a central opening 4, in 
tools. The above and other advantageous fea- which is received a sleeve? 5, extending rear 
tures of the invention will hereinafter more fully wardly through the bracket 3, and carrying 

25 appear from the following description, consid- bearings 6, on which is rotatably mounted a 25 
... ered in connection with the accompanying draw- sleeve 7 carrying a number of cams 8, 9, 29 

ings, in which:- |- . . . ... and 2, as best shown in Fig. 2. A pinion 22 
... Fig.1 is a view in front elevation, of a form- is also mounted on the sleeve 1, and is in mesh 
ling device embodying the invention. : with a gear. 23 mounted on a stud 24 carried 

30. Fig. 2 is a view partially in horizontal section, by an arm 25 secured to the base at 26, so that 30 
and partially in plan, of the device of Fig. 1. the stud 24 is fixed with respect to the rotatable - 

Fig. 3 is a vertical sectional view along the cam sleeve 7. The gear 23 is adapted to be 
line: 3-3 of Fig. 2, looking in the direction of driven from any suitable source of power, not 
the arrows. . . . . . . . . . . . . shown, so as to rotate all of the cams 8, 9, 29 

35 Figs. 4 and 5 are diagrammatic views, illus- and 2 in unison. 35 : ; ? 
trating the functioning of one pair of forming The central drum sleeve 5 provides an open 
tools. . ing 5a, in which is a received a Wire guide 2: . 

Fig. 6 is a diagrammatic. view of a further and a cutting tube 28, which extends into the 
step in the forming operation, as viewed from tool head 0 and terminates in a conical nose 

40 the front of the device. 28a. Wire 29 extends through the guide 27 and 40 
Figs. 7 and 8 are diagrammatic views, illus- the tube 28, and is adapted to be wound into a 

trating the functioning of the tools shown in Fig. Spring S in any suitable manner, as by means 
6, as viewed in plan. . . . of a rotatably driven winding arbor 30, see Fig. 
Fig. 9 is a view, in perspective, of a completed 4. When a spring S has been wound, as showri 

45 spring having an end formed by the device of in Fig. 2, a straight portion S' extends between 45. 
the present invention. ..' ,'','','','','',' ......'''!'.' ?' , ' the coiled body of the spring and the cutting nose 

Fig. 10 is a fragmentary view of a tool slide 28a, and it is the function of the device of the 
actuator. ??............ ” present invention to sever the spring S from 

Like reference characters refer to like parts the wire 27, and to suitably form its end por 
50 in the different figures. ...tion S'. - - ... - . . . . . 50 

AMW 

The present invention relates to a device for 
forming or bending wound springs of the type 
commonly known astorsion springs, i.e., springs 
having coiled bodies of different lengths and di 

5 ameters, with their projecting ends formed or 
bent to suit various purposes for which the 

a springs may be used. The object of the present 

Referring first to Figs. 1 and 2, the forming 

invention is to provide an improved device of . 
the above indicated character, which, by its op 

device consists of a base , providing upwardly 
extending arms 2, ... between which a bracket: 3 
is mounted. The bracket 3 is secured to the 

sist arms 2 by bolts 4 threaded into the bracket, the 

bolts 4 passing through slots 5 in the arms 2, 
whereby the bracket 3 may be clamped in differ 
ent positions. Studs 6 threaded through lugs? 
provided by the bracket 3, bear on the upper sur 
faces of the arms 2 and provide means for closely 5 adjusting the Vertical position of the bracket 3 
when the bolts 4 are loosened. . 
The bracket 3 provides a cylindrical opening 

8, in which is received a drum 9 carrying a form 

For this purpose, the head 0 carries a. gro11? 
of forming tools3f, 32, 33 and 34, which are ac 
tuated by the cams 9, 2 f, 20 and 8, respectively, 
So as to perform a predetermined sequence of 
forming operations, hereinafter described. Each 55 
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2 
tool is adjustably mounted in a slide 35, movable 
on the head O by mechanism, shown in Fig. 2, 
with relation to the particular cam 8 which 
operates the slide 35 carrying the tool 34. It is 
obvious, however, that each tool slide 35 is driven 
in the same manner by its associated cam, SO 
that it is unnecessary to describe in detail the 
mechanism for driving each individual tool slide. 
Each tool slide 35 is movable between radial 

Ways 36 provided by the head 0, and a spring 
37 serves to yieldingly maintain a lug 38, pro 
vided by the slide, in engagement with a ball 39 
carried at the offset end of a crank arm 40, form 
ing part of a shaft 4 ?, as shown in Fig. 10. The 
shaft 4 f is rotatably mounted in an opening 42, 
extending through the drum 9, and the opposite 
end of the shaft 4 carries an arm 43 carrying a 
roller 44 in engagement with the can 8. It is 
obvious from a consideration of Fig. 3, that rota 
tion of the cam sleeve 7 will cause the projec 
tion 8a of the cam 8 to turn the shaft 41, and 
thereby cause the ball 39 at the end of the crank 
arm 40 to move the tool slide 35 in the direction 
of the end portion S' of the spring S. In con 
Sidering Such movement of the tool side 35, it 
should be noted that the projecting face of the 
head f) is conical in form, so .that the ways 36 
are parallel to the Surface of the cutting nose 28d., 
and conSequently each tool travels in a line, 
making an acute angle to the axis of the wire 29. 
This angularity of the tools is an important fac 
tor in the facility with which the end of a spring 
may be bent into different forms by a sequence of 
operation of the tools, as will now be described 
with reference to Figs. 4 to 8, inclusive. 

Referring first to Fig. 4, the tools 3 and 32 
are shown in the positions which they occupy 
With reference to the tube 28 at the start of the 
Sequence of tool operations, which results in 
forming or bending the straight portion S' of the 
previously Wound spring S. Rotation of the cam 
sleeve T, starting from the position of Fig. 3, first 
causes the cam projection 9a to move the tool 
3 to the dotted line position, where it remains 
for an appreciable period, during which the other 
tools function. Cam projection 2 a then causes 
the tool 32 to move in the direction of the arrow, 
thereby severing the wire 29 at the nose 28a, the 
then stationary tool 3 serving to support the 
Wire beyond the nose, as the cutting takes place. 
Continued rotation of the can sleeve T then 

causes the tool 32 to move into the position of 
Fig. 5, with the tool 3 remaining in its position, 
in engagement with the wire, thereby imparting 
a bend to the free end of the coil portion S'. 
While the portion S' is shown as having had a 
Substantially 90° bend imparted thereto by oper 
ation of the tools 3 and 32, obviously, the degree 
of bend can be varied to be more or less than 90° 
by altering the inclination of the tool faces. In 
determining the angle of bend, the fact that the 
tool Slides 35 move at an angle to the axis of the 
Wire, makes it possible to bend the wire at either 
an acute or an obtuse angle, as desired, a result 
impossible of accomplishment were the tools to 
be moved only at right angles to the wire axis. 

Following the formation of the bend shown in 
Fig. 5, the cutting and forming tool. 32 is retract 
ed, as shown in Fig. 6, while the tool 3 remains 
in the position shown. The cam projection 8d. . 
then causes the tool 34 to engage the spring por 
tion S at an appreciable distance from the bend, 
Which movement is accompanied by movement of 
the tool 33 in the direction of the arrow, so that 
its end will engage the Spring portion S' in the 

2,134,469 
plane of the wire 29, at a point adjacent the pre 
viously formed bend, as shown in Fig. 7. 
Continued rotation of the cam sleeve 7 then 

moves the tool 33 into the position of Fig. 8, with 
the anvil tools 3 f and 34 remaining stationary. 
This final movement of the tool 33 imparts a 
Second bend to the Spring portion S' around the 
end of the then stationary tool. 34. In other 
words, the vertically extending previously bent 
portion is Swung in an arc about the end of the 
tool 34, to impart a second bend in a plane at 
right angles to the first bend. The completed 
Spring then appears as shown in Fig. 9. 
While, as shown in Figs. 5 and 8, the bends 

formed in the spring portion S' lie in substantial 
ly vertical and horizontal planes with respect to 
the horizontally extending portion S', the planes 
of these bends can be readily changed without 
changing the several tools. As previously point 
ed out, the cylindrical drum 9 is adjustable angu 
larly within the opening 8 of the bracket 3, upon 
loosening the clamping screw 2, and so by rotat 
ing the entire tool assembly with the drum 9, the 
planes of the bends can be altered as desired. 
Furthermore, each tool 3 to 34, inclusive, is ad 
justable within its slide 35, by means of a screw 
45 threaded into the slide 35 and received in a 
slot 46 provided in the tool. Upon loosening the 
Screw, Small adjustments of a tool can be made 
to Suit the diameter of the wire 29, the final posi 
tion of the tool being determined by a backing 
Stud 47 threaded into a portion of the slide 35. 
When it is desired to line up the wire guide 27 and 
cutting tube 28 with the arbor 30 of a spring 
Winding machine, vertical adjustment of the wire 
axis can be obtained without disturbing the set 
ting of the tools by means of the adjusting studs 
6, with the bracket 3 being finally clamped in 
adjusting position by the bolts 4. 
I claim, 
1. In a device of the class described, means for 

Supporting a Wire, a head surrounding said wire 
Supporting means, a plurality of tools mounted 
On said head for movement at different angles 
With respect to said wire, and means symmetri 
cally arranged about the wire axis and carried 
by said head for separately actuating said tools 
and performing a sequence of bending operations 
On Said Wire. 

2. In a device of the class described, means for 
Supporting a wire, a head surrounding said wire 
Supporting means, a plurality of tools mounted 
On Said head for movement at different angles 
With respect to Said wire, and means symmetri 
cally arranged about the wire axis and carried by 
Said head for Separately actuating said tools and 
causing them to first cut and then perform a 
Succession of bending operations on said wire. 

3. In a device of the class described, means for 
Supporting a wire, a head surrounding said wire 
Supporting means, a plurality of tools mounted 
On Said head for movement at different angles 
With respect to Said wire, and means symmetri 
cally arranged about the wire axis and carried 
by Said head for separately actuating said tools 
and performing a sequence of bending operations 
On Said Wire, said head, tools and actuating 
means being adjustable about the axis of said 
Wire to vary in unison the angular relation of 
all of said tools with respect to said wire. 

4. In a device of the class described, means for 
Supporting a length of wire, a head providing 
guideways radiating from the axis of said wire, 
tools mounted in said guideways, and means car 
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2,134,469 
ment to said tools for engaging and bending said 
Wire, said head being adjustable about the axis 
of said wire to simultaneously shift all of said 
guideways and tools about the wire axis. 

5. In a device of the class described, a wire 
guide, a head surrounding said guide providing 
guideways radiating from the axis of a wire in 
said guide, tools movable in said guideways, a 
member rotatable on Said head about the Wire 
axis and means carried by said head and sym 
metrically arranged above the wire axis to be op 
erated from said member for actuating said tools 
in Sequence to perform. Successive bending opera 
tions on said Wire. 

6. In a device of the class described, a wire guide, a head surrounding said guide providing 
guideways radiating from the axis of a wire in 
Said guide, tools movable in said guideways, a 
member rotatable on said head about the wire 
axis, a series of cams mounted on said member 
and connections carried by said head and sym 
metrically arranged about the wire axis to ex 
tend between said cams and said tools for caus 

30 

ing Said tools to perform a Series of bending op 
erations. On Said Wire. - 

7. In a device of the class described, a wire 
guide, a head surrounding said guide providing 
guideways radiating from the axis of a wire in 
Said guide, tools, movable in said guideways, a 
member rotatable on said head about the wire 
axis and means operated from said member for 

3 
actuating said tools in sequence to perform suc 
cessive bending Operations on said Wire, said head, 
tools and tool actuating mechanism being ad 
justable as a unit about the wire axis. 

8. In a device of the class described, a wire 
guide, a head Surrounding Said guide providing 
guideways radiating from the axis of a wire in 
Said guide, tools movable in said guidewayS, a 
member rotatable on Said head about the Wire 
axis, a series of cams mounted on said member 
and connections between said cams and said tools 
for causing said tools to perform a Series of bend 
ing operations on said Wire, Said head, tools, cams 
and driving connections being adjustable as a 
unit about the Wire axis. 

9. In a device of the class described, means for 
supporting a wire, a head providing guideways 
radiating from said Wire at an acute angle to the 
axis of said Wire, tools in said guideways and 
means for causing Said tools to perform a succes 
sion of operations on said Wire. 

10. In a device of the class described, means for 
Supporting a Wire, a head prO'Widing guideWayS 
radiating from said wire at an acute angle to the 
axis of said Wire, tools in Said guideways, and 
means carried by said head and symmetrically ar 
ranged about the Wire axis for causing Said tools 
to perform a succession of bending operations on 
said Wire, with Said tools engaging Said Wire at an 
acute angle to its axis. 

CHARLES R. BERGEWIN. 
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CERTIFICATE OF CORRECTION. 
Patent No. 2,13), 69. October 25, 1958. 

h CHARLES R. BERGEVIN. 

It is hereby certified that error appears in the printed specification 
of the above numbered patent requiring correction as follows: Page ?? ifir"st 
column, line ll, claim 5, for the word "above" read about; and that the 
said Letters Patent should be read with this correction therein that the 
same may conform to the record of the case in the Patent Office. 
Signed and sealed this 29th day of November, A. D. l.938. 

Henry Van Arsdale 

(Seal) Acting Commissioner of Patents. 


