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57 ABSTRACT 

Mechanical parts are demagnetized by passing them 
by the end of an induction coil, perpendicular to the 
lines of force of the magnetic field induced by the coil. 
The coil forms part of a resonant circuit the parame 
ters of which are so selected that resonance is 
achieved only when a part to be demagnetized is 
within the magnetic field. 

3 Claims, 2 Drawing Figures 
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METHOD AND APPARATUS FOR 
DEMAGNETIZING MECHANICAL PARTS 

SUMMARY OF THE INVENTION 

This invention relates to a method of demagnetizing 
ferro-magnetic mechanical parts and to a demagnetiz 
ing device for use in carrying out this method. It is well 
known that in certain processes of machine finishing 
and especially during the finishing of mechanical parts 
it is customary to hold these in position by means of 
magnetic plates so as to simplify the work and hold the 
part firmly. It is, however, necessary that these ferro 
magnetic mechanical parts be effectively demagnetized 
after they have been finished and before they are as 
sembled into a mechanical device. This is particularly 
true in the case of the rings of ball bearings or the like 
which, if permitted to remain magnetized, are likely to 
attract metallic particles into the ball bearing races so 
as to produce a very rapid deterioration of these races. 
In order to eliminate this residual magnetization of 

the mechanical parts after they have been machined it 
has already been suggested that an oscillating electrical 
circuit be used which is controlled in such a way that 
the part is first exposed to a sufficient magnetic induc 
tion to produce magnet saturation. The part is then de 
magnetized during the decrease in the amplitude of the 
oscillations created by the electric circuit. The object 
is to cause a figurative point on the diagram represent 
ing the variations in the magnetic induction as a func 
tion of the magnetic field to describe the closed curve 
called a hysteresis loop, while constantly diminishing 
the area of the hysteresis loop to a value approaching 
zero, for which the demagnetization of the part is ob 
tained. 

| Such demagnetization processes, however, have the 
disadvantage that the decrease in the oscillating circuit 
is very rapid, which results in a poor demagnetization 
of the parts in view of the fact that a complete hystere 
sis loop is not described. 
Moreover the oscillating circuit is constantly sup 

plied, which leads to a risk that mechanical parts in the 
vicinity of the apparatus may become magnetized, as 
well as to a relatively high consumption of electrical 
current, which results in the production of a quantity 
of heat which is difficult to dissipate. Other known de 
vices for demagnetizing parts comprise a demagnetiz 
ing coil which is mounted in a resonant circuit so as to 
reduce the consumption of current when the part is not 
subjected to the action of the demagnetizing coil. 

in these methods and apparatus for demagnetizing 
parts of a conventional type, the part is caused to pass 
through a demagnetizing coil along the axis thereof. 
Certain practical disadvantages result, because it is dif 
ficult to design a device for advancing the part which 
is not affected by the passage through the coil. 
Moreover, the parts to be demagnetized come di 

rectly from a tool in which they have been machined. 
They therefore carry the residue of the machining pro 
cess and tend to rapidly foul the demagnetizing device, 
which is difficult to clean when the parts must pass 
through a coil. 
The present invention makes it possible to avoid 

these disadvantages and to provide for the perfect de 
magnetization of ferro-magnetic mechanical parts by 
means of an extremely simple device. 
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2 
In the device according to the invention the con 

sumption of current is at a very low value so that there 
is no risk of magnetizing mechanical parts near the ap 
paratus. 
The present invention, therefore, has for its object 

the demagnetization of mechanical parts by means of 
a simple apparatus, while substantially reducing the dis 
sipation of heat by the demagnetizing coil and the influ 
ence of the magnetic field on the parts to be treated, 
the parts which have just been treated, and other 
nearby objects. 
The process for demagnetizing ferro-magnetic me 

chanical parts which have acquired some magnetiza 
tion during their machining, in accordance with the 
present invention, consists in causing said mechanical 
parts to pass at a substantially constant speed perpen 
dicularly to the lines of force of a magnetic field cre 
ated by an induction coil mounted in series in a reso 
nant electric circuit. 

In accordance with the invention the resonant circuit 
is such that the resonance is obtained when the piece 
passes in front of the coil and thus increases the value 
of the self induction. It is thus necessary to provide reg 
ulating means which may, for example, comprise a vari 
able condenser, to adjust the self inductance as a func 
tion of the nature of the part to be demagnetized. The 
voltage supplied to the terminals of the resonant circuit 
is selected in a fashion such that, during its passage 
through a magnetic field, the part is subjected to an in 
creasing magnetic field from a value close to zero to a 
value equal to that for which magnetic saturation of the 
part is obtained, and then decreases to value of approx 
imately zero. 

It will be seen that, in this manner, an excellent de 
magnetization of the part is obtained, since at least one 
complete hysteresis loop is traversed during the pas 
sage of the part through the magnetic field, and on the 
other hand, magnetic saturation has been attained at 
resonance. Moreover, because of the passage of the 
part before the induction coil, the area of the hysteresis 
loop passes from a maximum value and then decreases 
to a value close to zero so as to insure demagnetization. 

Since the part moves perpendicularly to the lines of 
force, that is perpendicularly to the axis of the demag 
netizing coil, the variation in the magnetic field created 
thereby is clearly greater than in the case of movement 
along the axis of the coil. This leads to a much sharper 
resonance which leads to a substantial drop in the heat 
ing of the coil. 
This very sharp resonance also has the advantage of 

decreasing the influence of the magnetic field on the 
adjacent parts. The pieces to be treated, which move 
along a path perpendicular to the lines of force, are re 
moved from the influence of the demagnetizing coil 
when not directly opposite the coil. 
According to a preferred embodiment of the inven 

tion, the mechanical part moves through the magnetic 
field at a substantially constant speed between 10 and 
20 centimeters per second. 
The demagnetizing device according to the invention 

makes it possible to carry out the process according to 
the invention. This demagnetizing device comprises an 
induction coil 1, a resistance, and a variable condenser 
mounted in series so as to form a resonant circuit. The 
secondary of a transformer may also be connected in 
series in the resonant circuit so as to permit a variation 
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in the voltage necessary to obtain magnetic saturation 
of the part 17 which is to be demagnetized. 
The device also comprises means making it possible 

to obtain a substantially constant speed of movement 
by the part, which is preferably between 10 and 20 cen 
timeters per second. 

In a preferred embodiment of the demagnetizing de 
vice according to the invention, the mechanical part is 
advanced by hydraulic means which is adapted to push 
the part to be demagnetized along a gutter having a 
sloping bottom. When the demagnetizing device ac 
cording to the invention is positioned at the output end 
of a machine tool, the hydraulic device may advanta 
geously be connected to the device for feeding the 
parts to the machine tool. In this manner the refilling 
of the demagnetizing device may be controlled by the 
operating cycle of the machine tool. It will be seen that, 
in the device according to the invention, the speed at 
which the part moves past the resonant circuit is inde 
pendent of the nature of the part, which makes it possi 
ble to obtain an identical degree of demagnetization re 
gardless of the nature of the part treated. 

In a preferred embodiment of the demagnetizing de 
vice according to the invention, this also comprises a 
voltage strength detector connected to the resonant 
circuit, and to the electrical supply of the machine 
tools, or to an alarm bell so that the opeation of the de 
magnetizing device may be stopped when the voltage 
strength detector indicates a defect in the functioning 
of the resonant circuit. This makes it possible to avoid 
the production of parts which are not perfectly demag 
netized in the case of a break down of the demagnetiz 
ing device. 

In the device according to the invention, the demag 
netizing coil and the resonant circuit may be inserted 
in a box and the parts to be demagnetized are lead 
along a protective plate positioned against the demag 
netizing coil. This produces a simple, extremely com 
pact device, which is very easy to clean. 
The invention will be better understood from a study 

of a specific embodiment, which will now be described, 
purely by way of example, and is illustrated on the ac 
companying drawings in which: 
FIG. 1 is a front view of a device according to the in 

vention; and 
FIG. 2 is a rear view of the same device. 
On the drawings, it will be seen that the demagnetiz 

ing device comprises an induction coil 1 provided with 
a soft metal core 2 mounted in series with a resistance 
and a variable condenser of a conventional type which 
are located in the box 3. The variable condenser, not 
shown on the drawing, may be controlled by the button 
4. The resonant circuit formed by the coil 1, the resis 
tance, and the variable condenser, is completed by a 
transformer not shown on the drawing and connected 
to the remainder of the circuit by wires 5. The demag 
netizing device as shown on the drawings also com 
prises a hydraulic cylinder 6 connected through the 
tubes 7 directly to the feed circuit of a machine tool, 
which may, for example, be adapted to finish ball bear 
ing races or the like. 
The piston of the hydraulic cylinder 6 is connected 

at its end to a rack 9 supported by the bearing 10 and 
engaging the the pinion 11. An adjustable stop 12 
makes it possible to limit the path of travel of the piston 
8. The pinion 11 is fixed to a roller 13 which carries a 
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4. 
retaining arm 14 and a pressure arm 15 positioned at 
an angle of about 90° with respect to each other. 

Finally, FIG. 1 shows that the demagnetizing device 
also comprises an inclined gutter 16 adapted to the 
shape of the part 17 to be demagnetized, which may for 
example, be a ball bearing ring. 
The coil 1 is separated from the part 17 to be demag 

netized by the protective plate 16a. The demagnetizing 
device operates in the following manner: 
The part 17, after being finished, is ejected from the 

machine and lead toward the demagnetizing device 
under the influence of its own weight by the gutter 18 
fixed to the finishing machine. The part 17, which has 
at this moment some residual magnetization as a conse 
quence of its machining, enters the gutter 18 and is 
held stationary by the retaining arm 14 in its initial po 
sition. This position is shown in broken lines of FIG. 1. 
In this position the part is not subjected to any mag 
netic field from the coil 1 which has not achieved reso 
aC2. 

At the start of the machining cycle of the following 
part, the hydraulic cylinder 6, directly controlled by the 
machine tool, rotates the roller 13 in the direction of 
the arrow 19. The holding arm 14 then releases the part 
17 which, under the influence of its own weight, rolls 
down the inclined gutter 16 until it finds itself in a posi 
tion with respect to the coil 1 such that, while reso 
nance has not yet been attained, it is nevertheless at 
tracted by the electromagnet constituted by the induc 
tion coil. Part 17 is immobilized in this waiting position 
and is not urged at a constant speed past the induction 
coil 1 until the pusher arm 15 driven by the roller 13 
attached to the pinion 11 comes in contact with the 
part 17. The part 17 is then advanced past the coil 1 at 
a constant speed while passing through the resonant 
position illustrated in solid lines on FIG. 1. The pres 
sure arm 15 continues to act on the part 17, which 
passes through the resonant position, and travels at a 
constant speed perpendicular to the lines of force of 
the magnetic field created by the coil 1. The part 17 is 
thus subjected to a regularly decreasing magnetic field. 

Part 17 is thus demagnetized by the action of the res 
onant circuit, as has been explained above, and once it 
passes out of the magnetic field of the coil 1, it de 
scends by its own weight the full length of the inclined 
gutter 16. 
During the rapid return of the tool carrier of the ma 

chine tool, the hydraulic cylinder 6 is directly con 
trolled by the hydraulic circuit of the machine tool so 
as to drive the roller 13 and the arms 14 and 15 in the 
direction opposite that of the arrow 19, so that they re 
sume their initial position. A new part 17 is then 
ejected by the machine tool and the demagnetizing 
cycle recommences. 
The invention makes it possible to obtain a complete 

demagnetization of ferro-magnetic mechanical parts by 
means of a very simple and reliable device. It should be 
noted that the speed at which the mechanical part trav 
els past the resonant circuit is independent of the speed 
at which the part falls along the inclined gutter since 
this speed depends only on the external feeding of the 
machine tool. The demagnetizing process and appara 
tus according to the invention may be applied to the de 
magnetization of parts of all kinds. It is possible to de 
magnetize a part immediately after it has passed 
through the machine tool. It is also possible to demag 
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netize parts which have become magnetized for any 
reason by causing the parts to be demagnetized to pass 
along a conveyor the speed of which may reach 10 cen 
timeters per second, with the parts caused to travel per 
pendicularly to the lines of force of the resonant cir 
cuit. 
What is claimed is: 
1. A device for demagnetizing ferromagnetic parts 

which have acquired magnetization during machining 
in a machine tool, said device comprising a resonant 
circuit having an induction coil mounted in series with 
a variable capacitor and means for energizing said reso 
nant circuit with alternating current to create a mag 
netic field, the values of said induction coil and said ca 
pacitor being such that the amplitude of said magnetic 
field is substantially zero when there is no part to be de 
magnetized in front of said induction coil and the am 
plitude of said magnetic field corresponds to the saturi 
zation magnetization of the part to be demagnetized 
when said part is in front of said induction coil, and 
means for advancing the part to be demagnetized past 
one end of said coil perpendicularly to the axis of said 
coil at a substantially constant rate of speed, whereby 
a sharp resonance is obtained and at least one complete 
hysteresis loop is traversed while the area of said loop 
decreases from a maximum value to a value substan 
tially equal to zero, said means for advancing the part 
at a constant speed comprising: 

1. hydraulic means for restarting said part advancing 
means after demagnetization of each part when a 
subsequent part is fed into said machine tool, said 
hydraulic means comprising a mechanical member 
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6 
acting directly on the part to be demagnetized, and 

2. means for retaining said part perpendicularly to 
the axis of said induction coil as said part advances. 

2. A device as claimed in claim 1 in which said hy 
draulic device comprises a hydraulic cylinder con 
nected directly to the feed means of said machine tool 
so as to cause rotation of a retaining arm and of a pres 
sure arm, which arms are substantially perpendicular to 
each other, and in which said demagnetizing device 
comprises an inclined gutter in which the part to be de 
magnetized slides as a consequence of its own weight, 
said retaining and pressure arms cooperating with said 
gutter to first immobilize the part to be demagnetized 
is by contact with said retaining arm, in a position in 
which the amplitude of said magnetic field is substan 
tially zero, and then causes said part to travel perpen 
dicularly to the axis of said induction coil by contact 
with said pressure arm, whereby a sharp resonance is 
obtained and at least one complete hysteresis loop is 
traversed while the area of said loop decreases from a 
maximum value to a value substantially equal to zero. 

3. A device as claimed in claim 2 which comprises a 
voltage detector positioned in the resonant circuit and 
connected to the electrical supply of said machine tool 
to stop the operation of the demagnetizing device if the 
voltage detector indicates a defect in the functioning of 
the resonant circuit. 
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