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Morris L. Mages, Chicago, Ill., assignor to Magnar 

flux Corporation, Chicago, Ill., a corporation of 
Delaware 

Application August 13, 1943, Serial No. 498,524 
(C. 175-181) 15 Claims. 

This invention relates to a method and means 
for demagnetizing and more particularly to a 
novel method and means for demagnetization 
with the use of transients. 
Some of the troublesome problems encountered 

in the field are the demagnetization of large parts, 
in particular, crankshafts, or smaller parts of 
highly retentive material such as heavy springs. 
It is quite common today for manufacturers to test 
metal parts for flaws and other defects by mag 
netizing the part and then depositing paramag 
netic powder on the part for the purpose of ob 
Serving any special congregation of particles as 
would be the case if a flaw or other defect were 
present in the metal. It is usually considered 
desirable and in many cases it is absolutely neces 
sary that a part which has been tested in such 
a manner be demagnetized after the test. Where 
a crankshaft or other large or special part has 
been magnetized, it is not always possible to ob 
tain Satisfactory demagnetization of the part by 
Simply drawing the part through and Out of an 
alternating magnetic field. 

I have found that a very satisfactory demag 
netization of a part may be obtained by utilizing 
the starting transient when a demagnetizing coil 
is first connected to an alternating current power 
line. More particularly, I have found that if a. 
rapid and successive series of transients is first 
introduced into the demagnetizing coil prior to 
to the time when a steady alternating current is 
caused to flow through the coil so as to enable the 
part to be gradually withdrawn from the influence 
of the field, that a much more satisfactory de 
magnetization will result. 

It is an object of the present invention to pro 
vide a novel method and means for demagnetizing 
which includes the use of transients. 
Another object of the present invention is to 

provide a novel demagnetizing apparatus wherein 
the alternating current energization circuit of the 
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demagnetizer is turned on and off a number of . 
times. 
A further object of the present invention is to 

provide novel apparatus for introducing a series 
of transients in the demagnetizing coil of a de 
magnetizer. 
Another and further object of the present in 

vention is to provide a novel control circuit for 
a demagnetizer wherein means is provided for 
rapidly interrupting the flow of alternating cur 
rent to the energization circuit of the demag 
netizer. 
Another and still further object of the present 
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invention is to provide a novel timer control cir 
cuit for demagnetizing equipment. 
The novel features which I believe to be chair 

acteristic of my invention are set forth with par 
ticularity in the appended claims. My invention 
itself, however, both as to its manner of construc 
tion and method of operation, together With fur 
ther objects and advantages thereof, may best be 
understood by reference to the following descrip 
tion, taken in connection with the accompanying 
drawings, in which: 

Figure 1 is a schematic wiring diagram of the 
novel control circuit for a demagnetizer embody 
ing the novel principles and teachings of the pres 
ent invention; 

Figure 2 illustrates in full lines the steady state 
voltage and current flowing in the demagnetizing 
coil while the transient is shown in dotted lines: 

Figure 3 shows the nature of the resulting curve 
when the transient is combined with the steady 
current; 

Figure 4 is a hysteresis curve showing the effect 
of the transient on the magnetization of the part 
being tested; - 

Figure 5 is a schematic wiring diagram illus 
trating a modified form of the present invention; 

Figure 6 is a schematic wiring diagram illus 
trating a third embodiment of the present in 
vention. 
One embodiment of the present invention is 

illustrated in Figure 1 of the drawings wherein a 
demagnetizing coil fo is arranged to be connected 
to alternating current supply conductors and 
2 through contactors 9a and 9b. Now the 
novel method of the present invention includes 
the placing of a part to be demagnetized (not 
shown) in the coil fo, turning the current on and 
off in rapid succession to produce a plurality of 
starting transients (preferably at least ten or 
more) and then withdrawing the part from the 
coil during the time the coil is energized by the 
steady flow of alternating current from the power 
supply lines. and 2. The control circuit for 
carrying out such a method includes a synchro 
nous timer 5 which is connected through a drop 
ping resistor, 6 to the supply conductors and 
2. The synchronous timer includes a motor T 
and a switch 8. The detail nature and construc 
tion of the synchronous timer 5 forms no part of 
the present invention, it being any one of the 
available types on the market in which the switch 
8 is arranged to be closed manually and in which 
the motor T is arranged to cause the Swith 8 
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to ba opened after tae ele2S3 c 2, gradietermined 
period of irae. - 
As soon as switch a 3 is closed, 3 ''fill b2 observed 

that the motor is energized arough conductors 
a and C. he contacts 393 and 96 in the 
main circuit, are arranged to 8 cloS8ttigon enet' 
gization of a contactor coi: ) (7aica is connected 
through 8, normally closed contact 20 and Switch 
G8 across conductors G8 and 3. the 303'Inally 
closed contact, 2 will hereig 12i; ce refered to as 
an interlock for this contact, 2) is Era, aged to oe 
opened as the contacts 92 azad 896 are ciosed. 
it will thus he seen that, as SCOY as he contacts 
Asa and 96 are closed, the coratacior coil 9 be 
comes deemergized by the opening of the interlock 
2G and the contacts 890) and 95 thereupon drop 
out. But as soon as the contacts 9a, 2nd 896 
drop out, the interioch. 20 is closed and the Con 
tactor coil 89 again becozies 3Energized to cause 
the closing of the contacts SSC: 33d 90. This re 
sults in a rapid opening and closing of the ener 
gization circuit, to the deYaag (aetizing coil 9. 
Connected in shutt, Wii. She contactor coil 

99 and the interloc: 20 is a tigner coil. 2 Which 
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is arranged to cause the Yovable contact ele- 25 
inent, 2 a which is connected to one end of the 
contactor coil 89 through a conductor 23 to move 
from its full line position as shown in sigui re i. 
to its dotted line position as shown is a Figure i. 
After the timer coil. 2 i has caused the SWitch 2GO, 
to close, it will ha observed ina, the interlock is 
shunted out, of effective control of the energiza 
tion of the contactor coil 9 and the contactor 
coil 9 will remain continuously energized until 
the synchronous tinner (5 has caused the SWitch 
G8 to open. During his latter period the part 
which has been disposed within the demagnetiz 
ing coi ( is gradually withdrawa. 

in any circuit, when first raking contact, a 
transient current will nearly always occur be- 0 
cause the relationship ceWeen the foltage and 
curren, i. that circuit, at the pairicular instant 
of contact will not, in general, ice the same as 
for the steady state condition. V73he consider 
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ing the demagnetizing coil 30 of Figure a by 45 
way of exarple, the steady state condition 
would be represented by E, sine ye’ve 24 of cur 
rent lagging 90° approximately gehind the ap 
pieci Voltage wave 25 (as show in Sigure 2). 
This 90 leg is of course due to the fact hat, the 
resist8tice of the coil 0 is Yaegigi die in COE pari 
son with the induct&nce. Mo'y thea he circuit 
to the demagnetizer coil () is cised (oy cloStage 
of contacts G 3d and S98) ei, a lirae “a,' the cur 
rent at the instant of closing is 23rd, which obvi. 
ously does not coincide with the 3raite value of 
current 'y' which would be pressia; a that in 
stant, under the steady state condition. As a 
result, a transient is established which makes up 
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the difference in current and supplies the energy 60 
required to establish the field of the coil. The 
transient in the coil 8 has the Saaee show by 
the dotted curve 26 (an exponential curve) and 
has a maximum value corresponding to the value 
''." 

If an oscillogram is now taken of the line cur 
rent starting at the time "g,' the picture would 
appear as shown by the full line curve 2 in Fig 
ure 3. Figure 3 is derived by adding the steady 
state current to the transient. 
The effect can be analyzed by considering a 

D. C. transient to be present for the first five or 
six cycles in addition to the nor nail steady state 
current. The magnitude of the t2 ansient will de 
pend on the instant at which the switch is closed. 5 
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The naximum transieni, Wil géct is is GCS3. 
made at an instala, of ti Rase 'E' to: 'C' 'Graic: 
corresponds to a closing Ci the COgatac, 3%, 3... ii. 
staint of inase Winex the CLI renai, 73.79 sincial E3 , 
maxiraum in a positive direction ('Co') g in a 
negative direction (''). Ef the circuit is coS3: 
at 2, tine 'f,' or in other v70;rds 2& 3 tire 73ae 
the current, Wave should be zero, there Yi} of 
course be no transien, a 2. E. Wii. ya:Regio's 
be observed from the above consideration 336 
the transient Inay be either positive ox inegative, 
depending on the iii (re of the ciosing. 
Use may be made of his D. C. transient, by 

(causing it to oppose the original field in the nag 
netized part. Sy exergizing the coil a nuinear 
of times it is believed that a transient, will always 
result of high Ragnitude which is in the groger 
direction to neutralize a substantial gar, of the 
field in the magnetized part or even to reverse 
it to SOne extent. From his point, tae Saa 
Withdrawal of the part through the coil is sui 
cient to remove the remaining magnetis. 
Should another transient in the wrong direction 
be applied, the benešicial effect of the first grain 
sient is not lost to any great extent. This has 
been conclusively proved in practice. It is ae 
lieved that an explanation of this effect may be 
explained by the hysteresis curve shown in Fig. 
ure 4. The point 23 represents the residual nag. 
netism left in the part after the original magne 
tization. Point 29 represents the amount, ieft 
after a favorable transient. Foint, 3G shows aoy 
the residual magnetism is still considerably less 
than that at 28 in Spite of an unfavorable tran 
Sient being applied after point 29. Point 3G is 
arrived at by a further favorabie transient. De 
magnetization from point 30 will not ke quite as 
gOCd as that fron point, 29, but nevertheless it is 
still substantially better than what it was at the 
point 28 where it originally started. 

It has furthermore been found in practice that 
the beneficial effect obtained by rapidly inter 
rupting the energization circuit to the magne 
tizing coil () is due to the starting transient when 
the circuit is “made' and not due to the condi 
tion which exists at the "break.' Nurgerous 
tests have further shown that a beneficial resu, 
is always obtained by a series of openings at 
closings of the energization circuit of the coil 3, 
A modified form of the present invention is 

show in Figure 5 of the drawings. In this en 
bodiment the derinaginetizing coil () is also con 
nected to the povye lines 3 8 and 2 through coin 
tactorS 9a and 39 as described in connection 
With figure . The parts are similar to those 
shown in Figure aid they have been given the 
same reference chak'acters. A synchronous time 
d5 having a motoi ill and a tinner switch G3 is also 
Connected across the lines S8 and 2 through a 
dropping resistor 86. The contactor coi. 9 in 
this instance, however, is connected through a 
normally closed relay contact, 32 and through the 
Switch 8 to the lines S and 2 rather than 
through the mechanical interlock previously de 
Scribed. A timer microswitch 2fa is provided 
which is normally open but, which is arranged to 
be closed after a brief interval of time by the 
timer coil 2, which is connected to the circuit in 
the same manner as that described in connection 
with Figure . A relay coil 33 is connected acroSS 
the demagnetizing coil it so that it is on the 
same side of the contactors 9a, and 88 as is the 
demagnetizer coil G. It will thus be apparent 
that upon closure of the contacts 9a, and 98 by 
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the contactor coil 9, the demagnetizing coil to 
is energized as is also the relay coil 3. Upon 
energization of the relay coil 3, the normally 
closed relay contact 32 is opened causing a de 
energization of the contactor coil 9. Upon de 
energization of the contactor coil 9, the contacts 
9a and 9b drop out and the magnetizing coil 10 
as well as the relay coil 33 becomes deemergized. 
The cycle is rapidly repeated until the timer 
microswitch 2 a has closed thus holding the con 
tactor coil 9 continually energized so long as the 
synchronous timer switch 8 remains closed. 
During this period the part is slowly withdrawn 
from he demagnetizing coil 0. After the elapse 
of a predetermined interval of time, the synchro 
nous motor 5 opens the switch 8 and prevents 
further energization of the magnetizing coil 0 
until the switch 8 has again been closed. 
A third embodiment of the present invention 

is illustrated in Figure 6 of the drawings, wherein 
means is provided for obtaining a Somewhat 
slower interruption of the contacts 9a and fib. 
In this form of the invention, the contactor coil 
9 is connected through a microSwitch 4 and 
the switch f 8 of the synchronous timer 5 to the 
lines if and 2. The microswitch 35a is con 
trolled by a timer coil 35 which is connected 
through a mechanical interlock 36 and a micro 
switch 38a across the lines if and 2. The micro 
switch 38a is operated by the timer coil 38 which 
is connected across the lines and 2 through 
switch 8 of the synchronous timer 5. The Syn 
chronous timer 5 is connected across the lines 

and 2 through a dropping resistor 6 in the 
same manner as previously described. 
When the synchronous timer 5 is turned on 

by closing its switch 8, the contactor coil 9 and 
timer coil 38 are energized. The energization of 
the contactor 9 causes the contacts 9a and 9b 
to be closed to energize the magnetizing coil 0. 
The interlock 38 is mechanically connected to the 
contactors 9a, and 9b in such a manner that 
upon closure of the latter, the interlock 36 closes. 
When the interlock 36 closes, the timer coil 35 
is energized and after the elapse of a predeter 
mined period of time, such for example as two 
tenths of a second, the microswitch 35a opens 
after opening the energization circuit of the con 
tactor coil 9. Deenergization of the contactor 
coil 9 causes the contacts 9a and 9b to drop out 
and results in the deemergization of the demag 
netizing coil 0. The opening of the contacts 9a 
and 9b causes the cycle to repeat itself at two 
tenths second intervals. After the elapse of a 
predetermined period of time, such for example 
as two seconds (or in other words twenty two 
tenths second intervals) the timer 38 causes its 
microswitch 38a to disconnect timer 35 from the 
circuit. This stops the intermittent action and 
causes the demagnetizer coil to remain energized 
until the synchronous timer shuts off the entire 
circuit. 

It is evident that with this particular embodi 
ment of the present invention, the rate at which 
the transients are produced, and the number of 
transients which occur before a steady operation 
is reached, are both controllable through the tim 
ers 35 and 38. 
In practice it has been found that a circuit of 

the general type shown in Figure 6 is more uni 
form in Satisfactory results, for it has been found 
that if the duration of a transient is very short, 
it is not as effective in its demagnetizing action 
as where the duration of the transient is some 
what longer. I have found that under usual op 
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erating conditions, the minimum length of time 
is about six cycles (where sixty cycle alternating 
Current is used) or one-tenth of a second. It has 
further been found in practice that the effective 
ness of the demagnetization increases with the 
number of transients used but practically the en 
tire benefit of the process is obtained with ten 
to fifteen transients, 
While I have shown and described certain par 

ticular embodiments of my invention, it will, of 
Course, be understood that I do not wish to be 
limited thereto, since many modifications may 
be made, and I, therefore, contemplate by the 
appended claims to cover all such modifications 
as fall within the true spirit and scope of my in 
Vention. 

claim as my invention: 
1. Demagnetization apparatus comprising a 

demagnetizing coil in which a magnetized part 
is placed when it is to be demagnetized, means 
for energizing said coil with a series of A. C. 
starting transients for a predetermined period 
of time, and means for energizing said coil with 
a steady state A. C. after said predetermined 
period of energization. 

2. Demagnetization - apparatus comprising a 
demagnetizing coll, means for introducing in 
rapid succession a series of alternating current 
transients in said Coil for a predetermined 
period of time, and means for causing an alter 
nating current of Substantially constant maxi 
mum amplitude to flow through said coil after 
the elapse of Said predetermined period of time. 

3. Demagnetization apparatus comprising a 
demagnetizing coil, means for energizing said 
coil with a plurality of A. C. starting transients 
in rapid succession, and means for thereafter 
energizing said coil with alternating current of 

40 
susbtantially uniform amplitude. 

4. Demagnetization apparatus comprising a de 
magnetizing coil, means for energizing said coil 
with a series of A. C. starting transients for a 
predetermined period of time, and means for en 
ergizing said coil with alternating current of 
substantially uniform amplitude for a second pre 
determined period of time immediately following 
said first period of time. 
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5. Demagnetization apparatus comprising a de 
magnetizing Coll, means for energizing said coil 
with a successively applied group of A. C. start 
ing transients, each transient being applied for 
a few cycles only, and means for thereafter en 
ergizing said coil with alternating current of sub 
stantially constant amplitude. 

6. Demagnetization apparatus comprising a de 
magnetizing coil, means for energizing said coil 
with alternating current of substantial constant 
amplitude, and means for initially peaking the 
amplitude of the alternating current wave for a 
predetermined period of time. 

7. A circuit for controlling the energization of 
a demagnetizer comprising Supply conductors ar 
ranged to be connected to a source of alternating 
current, a demagnetizer including a circuit es 
tablishing a magnetic field, means for connect 
ing said circuit to said supply conductors includ 
ing a contactor having a contactor operating coil, 
and a contact interlock which Opens when con 
tactor closes and which closes when the con 
tactor opens, means for connecting said contactor 
coil and said interlock in series to said supply 
conductors, and a microtimer Switch connected 
in parallel with said interlock, said microtimer 
Switch having a timer coil connected to said 
Supply conductors for closing said microtimer 



4. 
switch after the elapse of a predeterrained period 
of time. 

8. A circuit for controlling the energization of 
a demagnetizer comprising supply conductors ar 
ranged to be connected to a, source of alternating 
current, a demagnetizer, means for connecting 
said demagnetizer to said supply conductors in 
cluding a contactor having a contactor Operating 
coil, and a contact interiock which opens When 
the contactor closes and which closes. When the 
contactor opens, a synchronous timer connected 
to said supply conductors and having a Synchro 
nous timer switch which opens Efter the elapse 
of a predetermined period of time, said contactor 
coil and said interlock being COX)ected in Series 
with said synchronous inner switch, & microtiner 
switch connected in parallel with said interlock, 
said microtimer switch having 2 inner coil for 
closing said switch after a predetermined period 
of time, the predetermined geriod of tire of Said 
microtimer switch being shorter than the prede 
termined period of tine of Said Synchronous 
time. 

9. A circuit for controlling the energization of 
a demagnetizer comprising Supply conductors arr 
ranged to be connected to 2 soux'ce of alternating 
current, a demagnetizer, means for connecting 
said demagnetizer to said supply conductors in 
cluding a contactor having horrally open con 
tacts and a contact operating coil which closes 
the contacts upon energization thereof, a nor 
mally closed relay switch, a relay coil for open 
ing said relay switch upon energization of Said 
relay coil, said relay coil being corrected in par 
allel with said demagnetize azhd or the normally 
open side of said contacts, 2nd means for con 
necting said contact operating coil, 2nd said relay 
switch in series to said supply conductors. 

10. A circuit, ior controlling the energization 
of a demagnetizer comprising supply conductors 
arranged to be connected to a source of alternat 
ing current, a demagnetizer, Yneans for connect 
ing said demagnetizer to said supply conductors 
including a contactor having normally open Con 
tacts and a contact operating coil which closes 
the contacts upon energization thereof, a, nor 
mally closed relay switch, a, relay coil for opening 
said relay switch upon energization thereof, a. 
microtimer having a normally closed microtimer 
switch and a timer coil which opens said micro 
timer switch after the elapse of a predetermined 
period of energization of said timer coil, said re 
Jay coil being connected in parallel with said de 
magnetizer and on the normally open side of said 
contactor, said contactor coil and said relay 
switch being connected in series acroSS Said Sup 
ply conductors, said timer coil being connected 
across said supply conductors, and said timer 
microswitch being connected in parallel to said 
relay switch. 

11. A circuit for controlling the energization 
of a demagnetizer comprising Supply conductors 
arranged to be connected to a Source of alter 
nating current. a demagnetizer, Fineans for con 
necting said demagnetizer to said Supply con 
ductors including a contactor having normally 
open contacts, and a contact operating coil which 
closes the contacts upon energization thereof, a 
nornally closed relay switch, a relay coil for 
opening said relay Switch upon energization 
thereof, said relay coil being connected in par 
allel with said demagnetizer and on the normally 
open side of said contactor, a microtimer in 
cluding a normally open microtimer Switch and 
a timer coil for closing said Switch a predeter 
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mined period of time after the energization of 
said timer coil, and a synchronous timer having 
a timer motor and a Synchronous timer Switch 
which is opened toy said notor after the elagse 
of a predetery nined period of time, Seida.S, 93riod 
of time being greates than the period of time 
for closing said microtiner Switch, Said Coia 
tactor coil and said reley switch being connected 
in series through said synchronous inner Switch, 
said microtime switch being connected in p2ir 
allel with said relay switch and said ricotiner 
coil being connected through said Synchro50AS 
timer switch to said supply conductO'S. 

2.2. A circuit for controlling the energization 
of a demagnetizer comprising supply coinciuctor's 
arranged to be connected to a source of alternat 
ing current, a demagnetizer, resins for connecting 
said demagnetizes to said supply conductors in 
cluding 2, contactor having noi'inally opera CO2 
tacts, and a contact operating coil which closes 
the contacts upon energization thereof, 2, first 
microtiner having 2, Eigner coil aid a, nos' 22.ly 
closed microtime switch, a second microtirier 
having a timer coil and a normally closed nicro 
timer Switch, an interock Switch on said co 
tactor arranged to close when the contacts of Said 
contactor are ciosed and to oper. When the coin 
tacts of said contactor are open, said contactor 
coil and Said first microSwitch being connected in 
Series to Said Supply conductors, said first raicro 
timer coil, said interlock switch and said second 
microSwitch being connected in series to said Sup 
ply conductors, said second microtimer coil be 
ing connected to Said supply conductors, said first 
microtimer coil being arranged to open its a SSo 
ciated nicroswitch after the elapse of a predeter 
mined period of tine, and said second microtirner 
coil being arranged to Open its associated Switch 
after the elapse of a predetermined geriod of time 
which is greater than the predetermined period 
of time for said first microti Ener. 

3. A circuit for controlling the energization 
of a demagnetizer comprising supply conductors 
arranged to be connected to 3, Source of alternat 
ing current, a demagnetizer, neans for connect 
ing said demagnetizer to said supply conductors 
including a contactor having ornally open con 
tacts, and a contact operating coil which closes 
the contacts upon energization thereof, a first ini 
Crotiner having a tinner coil and a, Ornally closed 
microtimer Switch, a second microtimer having a 
timer coil and a normally closed microtimer 
Switch, said first microtimer coil being arranged 
to open its associated microSwitch after the 
elapse of a predetermined period of time, said Sec 
ond microtimer coil being arranged to open its 
associated microswitch after the elapse of a pre 
determined period of time greater than the pre 
determined period of time of said first micro 
timer, a synchronous timer having a motor and 
a cloSable Switch which is arranged to be opened 
a predetermined period of time after the closure 
thereof, said last mentioned predetermined period 
of time being greater than the predetermined pe 
riod of time of said second microtimer, said con 
tactor coil and said first microSwitch being con 
nected through said Synchronous timer Switch 
across said supply conductors, an interlock switch 
arranged to open and close with the contacts of 
said contactor, said first timer coil, said inter 
lock Switch and said second microswitch being 
connected in Series across said supply conductors, 
and Said Second timer coil being connected 
through said Synchronous timer switch across said 
Supply conductors. 
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14. The method of electrically demagnetizing 

raginatized parts willic: includes subjecting the 
part, to the raagnetic infile:Ce 93 2naginetic fields 
produced by alter(2,ting curret, transients and 
aean gloyly withdrawig he part from a steady 
3:38 22nging Riggaai?; 32t, 

5. Ele reinci () is 2G232 stigig a magnetized 5. 

5 

p33k, whicla includes Subjecting ha part, & O air. 
terrupted series of magiaetic fields groduce 2 
Series of alternating Cyreni, starting trails 
and the slowly withdrawing 8 psik, £2. 
In 2.32 aetic isld produced by a stagady stags & 
32ting Client. 

  

  


