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This invention relates to improvements in de-
magnetizing devices adapted for use in removing
residual magnetism from electromagnets as mag-
netic chucks and work pieces on such chucks, for

5 example.

In the use of magnetic chucks for holding
pieces of iron or steel during a milling, grinding
or like machine operation, the residual magnet-
ism of the chuck and of the work pieces frequent-
ly render the removal of the work pieces diffi-
cult. Some workmen resort to a sliding move-
ment in removing such work pieces, thus abrad-
ing the face of the chuck and sometimes scratch-
ing the work pieces. .

For the purpose of dissipating such residual
magnetism, it is more or less common to use a
. simple reversing switch which, when manually

closed, causes current of the same.strength as
the original current to flow through the magnet
winding in a direction opposite the direction of
flow of the original current. The result of such
reversal of polarity of the magnet is not as satis-
factory as is desirable since it is practically im-
possible to time the duration of such reversed
current so accurately as to dissipate the origi-
nal residual magnetism completely without build-
ing up magnetism of the opposite polarity which
likewise renders the removal of the work pieces
difficult. .

It is an object of the present invention to pro-
vide a device which will automatically effect the
demagnetization of an electromagnet, such as
a magnetic chuck and work piece or other mag-
netized article, by means of a series of current
impulses which pass through the magnet wind-
ings in consecutively opposite directions for re-
versing the polarity of the magnet and of regu-
larly decreasing strength from the maximum
value to a value where it can no longer effectually

40 energize the magnet.

Another object of the invention is to provide
a demagnetizing device which not only effects
alternations in the direction of flow and the value
of the current impulses which dissipate the resid-
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afford suitable intervals for the self-induced volt-
age of the magnet coils to be dispelled after each
break of the magnetic circuit.

In the drawings:

Fig. 1 Is a vertical section through a casing of
a device embodying the present improvements
and showing the device in broken elevation;

Fig. 2 Is a front plan view of the device;

Fig. 3 is a rear plan view thereof;

Fig. 4 Is a detail view showing means for re-
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taining the device in wound-up or circuit-closing
position;

Fig. 5 is a diagrammatic view of certain of the
circuits of the apparatus;

Fig. 6 is a broken detail view of a switch which 5
controls the flow of current through the voltage
reducing means; and

Fig. 7 is a detached broken view of the rear of
disc 32 illustrating one of the bridging members
thereon. 10

In Fig. 1 of the drawings, a casing 10 of any
suitable construction is shown which houses the
demagnetizing apparatus. The mechanism
shown comprises a shaft 1 having an operating
knob 12 at one end thereof, which shaft is ar- 15
ranged for manually energizing the operating
mechanism of the device. This operating mech-
anism may comprise a coil spring 13 attached at
one end to the shaft 11 and at the other end to
a pin 14 carried by a transverse supporting plate 20
15. The shaft passes through the plate I5 and
a second similar supporting plate 16. Mounted
on the shaft for rotation therewith is a ratchet
17 which cooperates with a spring pressed pawl
18 secured to a face of a gear 19 which is rela- 25
tively free on the shaft (1 when the latter is
rotated in a direction to wind up the spring.
Meshing with the gear 19 is a pinion 20 mounted
on a stub shaft 21 which is supported by the
plates 15 and 16. On shaft 21 is a gear 22 which 30
mmeshes - with "and rotates a pinion 23 on shaft
24 which extends into the interior of a stationary
drum 25 which constitutes the casing of a gov~
ernor indicated generally by the numeral 26.
The governor is attached to the plate 16. With- 35
in the drum 25 of the governor is a disc 27 which
is secured to the shaft 24 and is rotatable there-
with, said disc being provided with a plurality
of friction members 28 pivoted to the disc and
which are arranged to be forced by centrifugal ,,
action against the inner surface of the drum for
controlling the driving action of the spring 13
and consequently of the shaft if.

As shown in Fig. 3, when the shaft (1 is rotated
by means of the knob 12 in a clockwise direction
as viewed in Fig. 3, the pawl (8 will click over
the teeth of the ratchet [T, thereby winding the
spring 13. Unless restrained by means herein-
after referred to, the spring will, when the knob
has been released, rotate the shaft {1 in coun- 50
ter-clockwise direction whereby the ratchet will
drive the pawl and the pawl in turn_ effect rota-
tion of the gear 19 and the gear train compris-
ing pinion 20, gear 22 and pinion 23, thereby
rotating the shaft 24 at a relatively high velocity g5
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and causing the friction members to bear against
the inner surface of the drum and retard the ro-
tation of the shaft {1 in the counter-clockwise di-
rection. The spring driving mechanism above
described and which is energized by means of the
knob or handle 12 constitutes the actuating
mechanism of the device and is indicated gener-
ally by the letter “A.”

In the embodiment of the invention illustrated,
the inner end of the shaft I carries an insulat-
ing disc 29 secured thereto as by means of a col-
lJar 30 and is in turn connected by means of
spacing pins 31 with a second insulating disc 32
mounted on a shaft 33 which is journaled in a
sleeve 34 carried by a transverse plate 35 of insu-
lating material.

Supported by a radial arm 36 of the sleeve 34
is a resistor or potentiometer 317, the resistor be-
ing secured concentrically of the shaft 33. The
forward end of said shaft carries a conducting
arm 38 having a contact end 38a arranged to
contact the resistor during the rotation of the
shaft, the shaft being driven from shaft (1 by
means of the insulating discs 29 and 32 and the
interposed spacer pins 3. The resistor comprises
a core 39 around which is wound numerous turns
of wire as will be understood, the wire being con-
nected at its ends to terminals 40 and 41 as shown
in Fig. 2. The resistor 37 and the rotatable arm
38 constitute means B for reducing the value of
the current supplied to the magnet windings dur-
ing the demagnetizing operation as will be ex-
plained more fully hereinafter.

Cooperating with the portions A and B of the
apparatus are means C for effecting consecutive
reversals of polarity of a magnet electrically con-
nected with the improved demagnetizing device,
such means comprising a plurality of contacts
42—53, carried by the plate 85, jumpers or tap
connectors 54 to 61, inclusive, and a pair of bridg-
ing members 63 and 64 carried by the insulating
disc 32 and arranged to connect certain pairs of
the contacts 42 to 54 in predetermined circuits
through certain of the wires 54—61 which so de-
liver current to the magnet as to effect succes-
sive reversals of its polarity. During such re-
versals of direction of current flow, the means B
operates to effect reduction in value of the cur-
rent surges delivered by means C for dissipating
the residual magnetism which remains after
each ‘such surge except the latter which is so
reduced in value as to be incapable of effectually
energizing the magnet windings and serves merely
to dissipate the residual magnetism induced by
the previous surge. This leaves the magnet and
a work piece thereon so devoid of magnetism
that the latter may be removed freely from the
former.

In Fig. 5, the improved apparatus is illustrated
diagrammaitically in the circuit of an electro-
magnet such as an electro-magnetic chuck 65
having a work piece 66 in position thereon. In
the preferred construction and arrangement of
the improved device, it serves as a switch for con-
trolling the flow of current to the magnet dur-
ing the use of the same, and after such use and
the completion of the operation of the device
to remove the residual magnetism of the magnet
and the work piece, holds the magnet circuit
open.

The contacts 42 to 53, inclusive, are carried
on the rear of the insulating plate 35 as shown
in Fig. 1 and at the forward face of the plate are
the jumper wires 54 to 61, inclusive, which con-
nect certain of the contacts as shown in the cir-
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cuit diagram of Fig. 5. The device is connected
in the magnet circuit by wires 67 and 68 which
lead from the arm terminal 38’ and switch ter-
minal 7i’, respectively. Direct current supply
conductors 69 and 10 are connected to a contact
42 and to contact 52, respectively. :

The switch 11 which is electrically connected to
contact 51 by conductor 12 is illustrated more in
detail in Fig. 6. The switch comprises a con-
ducting blade Tla provided with a contact por-
tion 11b adapted to make contact with contact
40 during the operation of the demagnetizing ap-
paratus. The switch is provided with a pivotal
mounting member Tlc which may carry a coil
spring Tld which urges the blade Tl into circuit
closing relation with resference to the contact
40. A second arm Tie of the switch is insulated
as at 117 and projects into a position adjacent the
contact 41 where it may be engaged by the mov-
able resistor arm 38 when in the position shown
in Fg. 5 to effect separation of the contacts 40
and T1b.

In using a magnet equipped with the present
improvements, the knob 12 is rotated in a clock-
wise direction as viewed in Fig. 3 to a position
wherein a pin or screw 12a (see Figs. 1 and 4)
passes over a spring catch 12b in the rear wall
of casing 10 and against a stop 12¢. The arm
38 will then have been moved from the position
shown in Fig. 2 to the full line position of Fig.
5 while the bridging members 63 and 64 will have
been moved to the full line position of Fig. 5.
When the arm 38 is in the position shown in
Fig. 5, the switch 7/ is in open position, that is, it
will have been swung by arm 38 out of contact
with terminal 40.

Current from supply wire 69 can flow to con-
tact 42, through the bridging member 63 to ter-
minal 53, through conductor 13 which connects
terminal 53 with contact 41, thence through the
arm 38, conductor 67 to the windings of the mag-
net 65, thence through conductor 68 to the
switch 11, from which it flows through the con-
ductor 12 to contact 51. From contact 51, it
flows through jumper 59 to contact 47, thence
through bridging member 64 to contact 48 and

from the latter through jumper 60 to terminal 52

and thence to the negative supply line 70.
Since the switch T{ is in the position of Fig. 5

while the arm 38 is in the position shown there- ;

in, no current flows through the resistor 37, the
resistor circuit being open by virtue of the sepa-
ration of contacts 40 and 11b.

The magnet is thus energized, the device acting
as a switch for supplying current to the magnet,
as will be seen, although the device may be used
for demagnetizing a magnet, if desired, without
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utilizing the described features of the device as -

a switch for the magnet. After the machine op-
eration on the work plece 66 of the chuck has
been completed and the workman wishes to turn
off the current and to demagnetize the magnet
and the work piece, he rotates the knob {2 coun-
ter-clockwise as viewed in Fig. 4 sufficiently to
move the locking pin 12a over the catch 12b, and
then releases the knob. It will be understood
that in turning the knob in a counter-clockwise
direction to close the magnet circuit initially, the
spring 13 was wound up and hence upon release
of the pin {2 from the catch 12b, the actuating
mechanism A including the gear train and the
spring will rotate the shaft 11 and the shaft 33
in a counter-clockwise direction as viewed in Fig.
3 or clockwise as viewed in Figs. 2 and 5. This
rotation is retarded by the governor 26 as above
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described to provide current impulses and inter-
vals therebetween of suitable duration.

Since the insulating disc 32 rotates with the
shaft 33 and likewise the two diametrically posi-
tioned bridging members 63 and 64 carried by sald
disc, said bridging members will move from the
full line position shown in Fig. 5 to the dotted
line position shown in said figure and indicated
by the reference characters 63a and 64a, respec-
tively. In this position of the bridging members,
they will bridge contacts 42 and 43 and contacts
48 and 48, respectively, this bridging action tak-
ing place only momentarily during the continuous
movement of the disc 32 in a clockwise direction
as viewed in Fig. 5. When the bridging mem-
bers 63 and 64 move from the position shown in
full lines in Fig. 5, the flow of magnetizing cur-
rent through the magnet will be momentarily
interrupted as will be seen due to the shape of
said members as shown in Fig. 7. Upon the
bridging members taking the positions 63a—6d4a
of Fig. 5, current will pass through the coils of
the magnet in a direction opposite the direction
of the original demagnetizing current. This first
surge of demagnetizing current through the mag-
net windings will be of slightly less voltage than
the original current due to the fact that the
voltage of that surge of current will have been
reduced slightly by the fact that the arm 38 of
the resistor 31 will have moved along the resistor
to the dotted line position 38a when the bridging
members 63 and 64 will have moved to the posi-
tion 63a—64a. .

Current will thus flow from conductor 69 to
terminal 42, through the bridging member 63 in
position 63a to contact 43, thence by jumper 55
to contact 47 and then by means of jumper 59 to
contact §1 by conductor 12 to the switch termi-
nal through conductor 68 to the magnet, through
conductor 67 to the arm 38 in position 38a,
through a portion of the resistor 371 between the
end of the arm 38 and the contact 41 to the latter
by conductor 13 to contact 53, through jumper
61 to contact 49, through bridging member 64 in
position 64a to contact 48 and thence by jumper
60 to contact 52 and to the negative supply wire 70.

It will thus be seen that while the original mag-
netizing cwrrent entered the windings through
conductor 81, the first surge of demagnetizing
current entered in the opposite direction, namely,
through conductor 68 as just described. That
first surge of demagnetizing current was reduced
somewhat in voltage but not sufficiently to pre-
clude the dissipation of the residual magnetism
of the magnet and the work piece and conse-
quently it will have built up magnetism of the
reverse polarity but of less magnitude than that
of the original current.

As the bridging members 63 and 64 move from
the positions 63a—64a to the dotted line positions
63b—64D, respectively, that first demagnetizing
surge of current is broken by the bridging mem-
bers, as will be seen, and a second surge is sent
through the windings of the magnet but in a di-
rection opposite to the direction of flow of the first
demagnetizing surge. Thus, when the bridging
thembers 63 and 64 are in positions 63b and 64D,
respectively, and the conductor arm 38 has moved
to the dotted line position 38b, current will flow
from conductor 69 to contact 42, through jumper
54 to contact 46, through jumper 58 to contact
590, through bridging member 64 in position 64b
to contact 49, through jumper 61 to contact 53,
through conductor 73 to terminal 4i, through
the resistor'37 to the arm 38 in the position 380,

3

through conductor 61 to the magnet, thence
through conductor 68 to the switch T{, through
conductor 72 to contact §1, through jumper 59
to contact 47, through jumper 5§ to contact 43,
thence through bridging member 63 in the po-
sition 63b to contact 44, through jumper 56 to
contact 48, thence through jumper 60 to contact
52 and to supply line 10. -

Such second surge of current will thus be of
reduced magnetude and in a direction opposite

the direction of the first demagnetizing surge of

current and will be of sufficient value to reverse
the polarity of the magnetism of the magnet and
the work piece and residual magnetism remain-
ing after sald second surge of current will be
of reduced value. _ L

When the bridging members have moved to the
positions 63c—64c, respectively the arm 38 will
have moved to the dotted line position 38¢c. This
third surge of demagnetizing current will pass
from conductor 69 to contact 42, through jumper
54 to contact 46, through jumper 58 to contact
50, through bridging member 64 in position 64c
to contact 51, through conductors 12 and 68 to
the magnet 65, thence through conductor 67 to
the arm 38 in position 38c, through the resistor
section lying between the arm 38 and the termi-
nal 41 to the latter, through conductor 13 to con-
tact 83, through jumper 61 to contact 43, through
jumper 57 to contact 45, thence through bridging
member 63 in position 63¢ to contact 44, through
jumper 56 to contact 48 and thence by jumper
60 to contact 52 and to the negative supply wire 10.

When the bridging members 63 and 64 have
moved to the respective positions 63d—64d, and
the arm 38 has moved to position 88d, current
flows from the positive line 69 to terminal 42,
through jumper 54 to contact 46, through bridg-
ing member 63 in position 63d to contact 45,
thence through jumper 57 to contact 49, then
through jumper €4 to contact 53 and conductor
13 to the resistor terminal 41. It then flows
through the resistor to contact arm 38 in position
38d and through conductor 871 to the magnet
and thence through conductor 68 to the terminal
of switch 71, conductor 12 to contact 51, thence
through bridging member 64 in position 64d to
contact 52 and to the negative supply line 70.

When the bridging members 63 and 64 have
reached the positions indicated at 63e and Gde,
current will flow from conductor 6% to contact
42, through jumper 54 to contact 48, through
bridging member 63 in position 63e¢ to contact

. 81, through jumper 59 to contact 51, thence by

lead T2 to the terminal switch T{, conductor 68
to the magnet windings, thence through con-
ductor €7 to the arm 38 in position 38e to the re-
sistor 31. From resistor 37 current fHows through
conductor 13 to contact 53, thence through bridg-
ing member €4 in position 64e to contact 52 to
the negative supply line 10. The next surge of
current through the magnet windings will take
place when bridging member 64 is in the posi-~
tion of bridging member 63 as shown in full
lines in Fig. 5 and bridging member 63 is in the
position of bridging member 64 in said figure.
The circuit by means of which the impulse of
current is directed in proper direction through
the magnet windings while the bridging members
are in said position was described above in de-
scribing the initial demagnetizing surge of the
apparatus. The circuits by means of which the
remaining demagnetizing surges are set in their
proper, directions through the magnet corre-
spond respectively to the circuits traced In de-
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scribing the positions of the bridging members
in positions 63a, 64a, 630, 64b and so forth.

The circuit as shown in Figure 5 is such that
the resistor 37 is shunted across the magnet leads
67 and 68 as the arm 38 moves clockwise during
the demagnetizing operation. The constantly de-
creasing portion of the resistor between the mov-
ing arm 38 and the contact 40 remains in shunt
relation with respect to the magnet windings as
the circuit is broken intermittently by the move-
ment of the bridging members 63 and 64 from the
respective contacts 42 to §3, inclusive. Each such
break of the circuit tends to induce a relatively
high voltage in the magnet windings, the resid-
ual magnetism of which would not be dispelled
by the succeeding demagnetizing surge of cur-
rent. In fact, upon such interruptions of the
circuit the induced voltages in the magnet wind-
ings generally would be seven or eight times the
normal voltage and would be of a polarity oppo-
site that of the interrupted current and therefore
would be the same as that of the succeeding
surge of demagnetizing current and hence would
not be dissipated by such succeeding surge, nor
by the lower induced voltage following that suc-
ceeding surge. By shunting the magnet windings
by the resistor coil 31, however, this induced
voltage is suppressed or dissipated so that its
remagnetizing effect is less than that of the suc-
ceeding surge of demagnetizing current. It will
be seen that as the voltage of the demagnetizing
surge is decreased by the movement of the arm
38 clockwise, as viewed in Figure 5, the portion
of the resistor 31 that is shunted across the mag-
net windings is decreased in like ratio and that
the operation of the device in suppressing or dis-
sipating induced voltages and thereby preventing
remagnetizing by such induced voltages is effec~
tive throughout the voltage range of the demag-
netizing surges. . : ) )

When the arm 38 has reached the position
shown in Fig. 2, in which position it is out of
contact with the resistor 31, the rotation of the
operating mechanism will be halted by the en-
gagement of the screw i2a with the stop pin 12¢
as shown in dotted lines in Fig. 4. The circuit
through the demagnetizing device as well as
through the magnet wiil be gpen since in such
position of the arm 38, the bridging member 63
will be in the position indicated at 63f while
bridging member 64 will be in the position in-
dicated at 64f. The apparatus thus constitutes
an automatic switch shutting off current not only
to the magnet but to itself upon the delivery of
the last demagnetizing surge of current to the
magnet.

Since the several surges of demagnetizing cur-
rent pass through the magnet in successively op-
posite directions and are of reduced value due
to the voltage dividing action of the resistor 31
and the arm 38, the work piece 63 will not be
retained by the magnet due to the dissipation of
the residual magnetism of the magnet and the
work piece. The constant stepping down of the
value of the demagnetizing surges of current is
such that each successive surge dissipates the
residual magnetism of the previous surge and
leaves residual magnetism of reduced value. The
last surge through the current is of such reduced
value as to be incapable of building up any sub-
stantial magnetism and hence, at its termination,
leaves the magnet and the work piece demag-
netized.

"The duration of the demagnetizing surges of
current of successively opposite directions is con-
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trolled by the governor 26 by reason of the fact
that the governor controls the velocity of move-
ment of the shaft 23 and of the bridging mem-
bers 63 and 64. The duration of the surges as
well as the intervals therebetween can be varled,
if desired, by adjusting the governor by any suit-
able means such as by contracting or expanding
the drum 28 by adjusting screw 25a, the drum
having overlapping ends as shown at 25b, 25¢
in Fig. 3.

The device is adapted to be mounted on or
adjacent a magnet to be controlled thereby and
in the embodiment illustrated, serves as a switch
for sending energizing current through the wind-
ings of the magnet preparatory to use thereof.
During such use, no current flows through the
resistor 37, and hence, the full available voltage
of the supply line is applied to the magnet wind-
ings. Since the act of closing the magnet cir-
cuit by turning the knob 12 counter-clockwise
to the position shown in Fig. 5, as above de-
scribed, winds up the spring 13, the device is

ready for demagnetizing action by releasing the

catch member i2a upon completion of the use of
the magnet for holding a work piece. As the

- resistor contact arm 38 moves under the action

of the timing or actuating means A, the voltage
of the successive demagnetizing surges is reduced
in the proportion that the arm has traveled along
the resistor from the full line position shown
in Fig. 5 to the final position shown in Fig. 2,
that is, if the voltage drop along the resistor
from contact 41 to contact 40 is 110 volts, the
voltage of successive demagnetizing surges will
drop proportionately, that is, the first surge will
be at slightly less than 110 volts and the last
surge will be so feeble as to be incapable of ef-
fectually re-energizing the magnet but only suf-
ficlent to dissipate any magnetism remaining
from the previous surge.

The timing of the intervals between the suc-
cessive surges as controlled by the governor 26 is
important in that it enables the self-induced volt-
age occurring in the winding upon each break
of the circuit to be dissipated prior to the oc-
currence of the next successive demagnetizing
surge,

Iclaim:

1. Apparatus for demagnetizing an electro-
magnet comprising means for delivering to the
magnet intermittent surges of current of consec-
utively opposite polarity for effecting correspond-
ing reversal of polarity of the magnet, means op-

erable concurrently with said reversing means :

for decreasing the strength of each successive
surge of current and comprising a resistor shunt-
ing the magnet, the effective portion of which
resistor decreases by decrements to suppress the
voltages induced by the breaking of the current
delivering means, means for actuating said re-
versing and reducing means, and governing

- means for controlling the actuation of said actu-

ating means.

2. Apparatus for demagnetizing an electro-
magnet comprising means for delivering to the
windings of the magnet a series of intermittent
surges of current of consecutively opposite po-
larity, means for reducing the magnitude of each
successive surge of current and comprising a re-
sistor shunting the magnet windings between
successive demagnetizing surges to prevent re-
magnetization of the magnet by voltages induced
by the breaks in the demagnetizing current, and
timing means for regulating the action of said
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surge delivering means for controlling the dura-
tion of and intervals between said surges.
3. Apparatus of the class described comprising

power actuating means, means actuated there--

by for delivering successive surges of current to
a magnet in opposite directions for reversing the
polarity thereof comprising a plurality of con-
ductors and rotary circuit make and break means
cooperating therewith, and means comprising a
resistor shunting the magnet windings and a
conductor movable over the resistor by said sc-
tuating means for reducing the value of said
successive surges of current by predetermined
decrements and simultaneously reducing the ef-
fective length of the shunting resistor.

4, Demagnetizing apparatus for an electromag-
net adapted to be electrically connected there-
with comprising a rotary actuating means com-

5

prising a governor for timing the operation there-
of, circuit make and break means comprising a
plurality of circuit contacts and movable bridg-
ing means operable by said actuating means into
successive engagement with said contacts for
establishing. intermittent circuits for delivering
surges of current through the windings of the
magnet of a duration and at intervals predeter-
mined by said governing means, and means for
controlling the magnitude of said successive
surges of current and for suppressing voltages
induced by the successive interruptions of the
demagnetizing current comprising a resistor
shunting the magnet windings and a relatively

movable cooperating arm actuated by said actu-

ating means.
LEO F. LITTWIN.,
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