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ABSTRACT OF THE DISCLOSURE 

In an apparatus for tempering springs in a spring spin 
ning machine the heating of the spring wire to temper 
it is realized with the aid by means of electric current 
which is brought to ?ow through the spring wire. The 
heating current is controlled in such a way in relation 
to the speed of advancing the spring wire that the heat 
ing current in regard of output is increased or decreased 
linearly with respect to the increase or decrease of the 
speed of advance of the spring wire. This is attained in 
that the speed of the spring Wire is caused to in?uence a 
tachometer generator which produces a control current 
directly proportional to said speed. 

This invention relates to an apparatus in machines for 
bending or spinning springs, in which the tools for bend 
ing or spinning the springs have associated with them 
means which in connection with the shaping of the 
spring provide a heating thereof with the aid of electric 
current so that the spring is tempered, and the current 
causing the heating of the spring is caused to ?ow through 
the spring, whereby the spring serves as a resistance wire. 
The features characteristic of this apparatus reside in 

that the intensity of the current causing the heating of the 
spring is regulated in relation to the speed of advancing 
the spring wire and that means are provided for respec 
tively increasing and decreasing the current output linear? 
ly with respect to the increase and decrease, respectively, 
of the speed of advance of the spring wire. 
For greater clarity, an embodiment of the apparatus 

according to the invention will be more fully described in 
the following with reference to the acocmpanying di 
agrammatic drawing which illustrates the electric circuit 
diagram of the apparatus and also indicates the mechani 
cal details of the spring spinning device. 

'In the drawing, I designates the wire to be spun or bent. 
The wire is moved between the feed rolls II through the 
wire guide designated III towards the tools IV, V and 
VI which perform spinning or bending of the wire about 
the mandrel designated VII. 

The feed rolls II which are insulated from the support 
are connected over carbon brushes 1 to one pole 2 of the 
controllable source of current generally designated 3. 
In the example illustrated in the source of current is a 
recti?er. The second pole 4 of the source of current 3, 
which pole is connected to the support, is thus connected 
to the tool V so that the circuit is closed when the spring 
wire engages said tool, whereby current will flow through 
the wire and heat it. The wire 1 is thus heated from room 
temperature to the desired tempering temperature when 
it reaches the tool V and is bent about the mandrel. 
To provide an ef?cient control of the current in relation 

to the speed at which the wire is moved past the tools 
the source of current or the recti?er 3 includes control 
means actuated by a control current. 
The control current is produced by a so-called tach 

ometer generator 5 the shaft of which is driven from the 
rolls II and is thus given a speed proportional to that of 
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the rolls. The current produced by the tachometer gen 
erator and increasing linearly with the increase of the 
speed of the rolls, is passed over a voltage divider 6 
through a system of resistors 7, 8 producing control of 
the current curve, and through a number of diodes 9 
optionally connectible by shunt. The tachometer voltage 
is converted by said diodes into a control voltage which 
operates the control means of the source of current 3 
so that the output voltage thereof, instead of being linear 
in relation to the rpm. of the rolls or the speed of wire 
like the voltage from the tachometer generator 5, be 
comes a logarithmic function of the r.p.m. of the rolls 
or the speed of the wire. 
The current to output ratio is squared so that IZXRZN. 

By conversion of the linear function from the tachometer 
generator into a logarithmic function one obtains a linear 
output change in relation to the speed variations of the 
feed rolls II. 
The means realizing this conversion of the curve of 

the control current are the diodes 9 at which the current 
curve squaredly rises with respect to the voltage applied 
to the diodes within certain given limit values. The cur 
rent curve can be controlled stepwise to a certain extent 
by parallel connection of one, two or three diodes. 
The control current obtained in the above manner is 

caused to actuate the control means of the source of cur 
rent 3 so that the output current of said source is varied 
in relation to the incoming control voltage. 
The source of current has also associated with it a de 

vice 10 for adjusting the zero current, i.e., the current 
which during short standstill periods must be allowed to 
pass through the spring wire I in order that the temper 
ature of the wire shall not sink appreciably for example 
during the short standstill that occurs when a spun or 
coiled spring is severed. 
A further device (not shown) is connected in such 

a way that at temporary shutdown of the apparatus the 
so-called zero current is further reduced and is allowed 
to act as a heating current which prevents too large a 
temperature reduction of the wire guide III. Use is made 
of this device also before the start of the apparatus for 
heating the wire guide which is provided for this purpose 
with a heating coil 11 at one end. In operation there is 
the risk that the wire guide III shall be heated too much, 
resulting in an uncontrollable heating of the Wire 1 be 
fore the current is allowed to pass therethrough. To pre 
vent this, a cooling device is arranged at the end of the 
wire guide adjacent the rolls II. As in the example illus 
trated, the cooling device preferably is a cold air nozzle 
VIII. 

For controlling the speed and the tempering current 
in the tempering apparatus during operation, an oscillo 
scope terminal 12 is provided in the line leading from 
the tachometer generator 5, in which also a voltage 
meter 13 is arranged. An oscilloscope terminal 14 is 
connected by shunt for measuring the low voltage in 
the line between the support and one pole 4 of the 
current source 3. With the use of Oscilloscopes the 
operation of the tempering apparatus can be precisely 
checked although the speed is high and‘ the time for 
each tempering cycle is very short. Conventional measur 
ing instruments will not be useful because the individual 
operations in each cycle are of very short duration. 
An operating cycle in the spring spinning or bending 

and tempering apparatus according to the invention begins 
with the standstill of the wire I after a prior severing 
operation. The wire is then accelerated to the maximum 
speed and is braked to standstill for an extremely short 
period, whereupon ?ne adjustment of the wire length is 
effected at lower speed. The wire which in the meantime 
has been bent about the mandrel VII ‘by means of the 
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tools IV-VI and has been tempered when engaging the 
tool V, is ?nally stopped altogether and severed. 

While the invention has been described in the pre 
ferred embodiment outlined above andillustrated in the 
drawing, those skilled in the art will readily understand 
that the invention can be modi?ed within the scope of 
the appended claims. 
What we claim and desire to secure by Letters Patent 

1s: 

1. Apparatus for bending or coiling of springs from 
spring wire comprising: 

tools for coiling or bending the springs mounted for 
operation in cooperation with a mandrel, 

feed rolls to advance the spring wire to said mandrel 
and said tools, 

control voltage means to control the intensity of the 
current causing the heating of the spring wire being 
bent or coiled in relation to the speed of advance 
ment of the spring wire including 

a tachometer generator driven by said feed rolls, 
a voltage divider connected to the output of said 

tachometer generator, 
resistance means connected to said voltage divider, 
a means to convert the linear control voltage pro‘ 

duced by said tachometer generator from being 
linear from its production by the rotary speed of 
said feed rolls and said tachometer generator to a 
logarithmic function of said speed to thereby vary 
the heating of the spring wire relative to the speed 
of advance of the wire including diodes connectible 
by shunting means, 

said diodes connected to said resistance means, 
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4 
a controllable source of current connected to said re 

sistance means, 
electrical connecting means to the spring wire from 

said controllable source of current, 
and means to provide 1a supply of heating current of 

given intensity to the spring wire at standstill opera 
tion of said feed rolls and said tachometer generator 
connected to said controllable source of current. 

2. The apparatus of claim 1, further characterized by 
said means to supply heating current at standstill 

including inductive heating means with the spring 
constituting one spring in an induction apparatus. 

3. The apparatus of claim 1, further characterized by 
cooling means to prevent overheating of the wire at 

standstill operatively located in conjunction with 
said means to provide heating current at standstill. 

4. The apparatus of claim 1, further characterized by 
said electrical connecting means to the spring wire 

being made through at least one feed roll and at 
least one tool. 
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