
s. "KARASICK 2,138,864 
ELECTROMAGNETIC DEVICE AND CIRCUITS, FOR OPERATING THE SAME 

De'z.v 6, 1938. 

Filed Sept. 26, 1933 

INVENTOR v 

SAMUEL R'nzznszcx 
BY . 

[>06 in 

‘ I ‘I. ‘ ‘(I 
/ 

ATTORNEY 



Patented Dec. 6, 1938 

UNITED STATES 
: 

2,138,864 

PATENT OFFICE 
‘2,138,864 

ELECTROMAGNETIC DEVICE AND CIRCUITS 
FOR OPERATING THE SAME ’ 

Samuel Karasick, Mount Vernon, N. Y. 

Application September 26, 1933, Serial No. 691,048 

12 Claims. 

This invention relates to combined electromag 
netic holding devices and demagnetizers as ‘well 
as to the circuits for operating the same. 1 
In holding devices or chucks of this character. 

5 it has been customary to provide for direct cur 
rent operation, and to effect demagnetization‘ of 
the work on the chuck by reversing the direction 
of flow of current through the chuck by the use 
of a reversing switch, but, even by the most care-- > 
ful manipulation of the reversing switch only par 
tial demagnetization of the work could be effected. 
Where an electromagnetic chuck was used to hold 
work including ferromagnetic pieces, the residual 
magnetism of the work caused it to adhere tightly 
to the chuck even through the chuck windings had 
been deenergized and as a result the work could 
be removed only with great di?iculty unless the 
reversing switch was carefully manipulated to 
effect a partial demagnetization. This effect was 
especially troublesome if the work was of hard 
enecl steel. 
Furthermore, it has never been practicable to 

secure any great degree of demagnetization by 
this method of manual operation of a reversing 
switch and where the work requires complete de 
magnetization, it has been necessary to provide 
a separate device known as a demagnetizer for 
this purpose. - 
The present invention has for its purpose the 

construction and arrangement of an electromag 
netic chuck ‘energized either by direct current or 
by alternating current whereby the work may be 
?rmly held by direct current and be completely 
demagnetized by alternating current. This has 
not been commercially practical .with chucks of 
the type heretofore known owing to the'presence 
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of closed loops of conducting material surround- 
ing each pole of the chuck. ‘Such loops have act 
ed as 'short-circuited transformer windings and 
have effectively prevented any substantial 
amount of alternating magnetic flux from issu 
ing from the poles of the chuck and passing 
through the work. \ I 

It is also a purpose of this invention to provide 
a magnetic device which is simple to assemble, 
inexpensive to manufacture and reliable in opera 

40 

45 

tion alternatively as a chuck and as demagneti 
izer. Other features of this invention will ap 
pear from the following description of a preferred 
form thereof, together with the appended claims. 

In. the drawing, Fig. 1 represents a perspective 
view of a‘preferred form of the invention with a 
portion thereof broken away to show the internal 
arrangement of the several parts;' Fig. 2 is a. 
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transverse cross section of the cover plate shown 

(Cl. 175-181) 
in Fig. 1; Fig. 3 is a‘ perspective view of a modi 
?ed form of cover plate and Fig. 4. is a circuit ar 
rangement including switching means by which 
the device of Fig. 1 can be operated either as a 
holding device or as a demagnetizer. 

Referring to Figure 1 of the drawing, the nu 
meral I generally designates a core. This core is 
built up of a plurality of laminae each of which 
is a stamping from any suitable ferromagnetic 
material in sheet form, such as Norway iron, hav 
ing a body portion 2 provided with a series of in 
tegral uprights or core elements 3 and extensions 
terminating in lugs 4. These laminae are ?rst 
shellacked or enameled and then fastened to 
gether in any well-known manner, such as by 
rivets, to form an integral structure. The core I 
when thus assembled is placed in a suitable mold 
or support. and a base 5 of aluminum or other 
suitable material is molded about the core I with 
the lugs 4 of the core engaged by lugs 6 which are 
cast integral with the base. When the base and 
assembled core have thus been made, each of 
the uprights or core elements is provided with a 
spool ‘I provided with a coil or helical winding of 
the type well-known‘ in the art, adapted. to pro 
duce a magnetic ?ux in the said core when elec- 
tric current ?ows through the ‘mentioned wind 
ing. A suitable circuit arrangementgfor'energiz 
ing these windings will be hereinafter referred to. 
‘ The chuck in this form is provided with a face 
plate on which‘the work to be held rests and 
which prevents dust or moisture from entering 
the core or coils of the device. This face plate 

. is made up of a frame 8 and a series of pole pieces 
9-9, each polepiece being separated from the 
others and from the frame 8 as will be further 
described. These polepieces, like the core, are 
also constructed of shellacked or enameled lami 
nae and are held together by rivets l0 while the 
lateral surface of the polepieces as well as the op 
posing inner surface of the frame, are provided 
with notches H which cooperate in the manner 
to be described. . - 
In assembling the face plate the frame 8 is 

placed on a level surface and the pole pieces‘ 9 are 
“located and tightly held within the framell with 
a separation between ‘adjacent polepieces and 
also between the polepieces and the frame as in 
dicated in Fig. 1. when thus arranged, a suit 
able plastic non-conducting material I2 such as 
a synthetic resin or a phenol condensation ma 
terial, is introduced under proper heat and pres 
sure to ‘completely fill all the spaces between the 
polepieces as well as between the polepieces and 
the frame. When this material has hardened, it 
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2 
engages the notches ll of the frame and pole 
pieces to constitute an integral face plate which 
can be screwed or otherwise fastened to the base 
5. The use of the nonconducting material i2 
eliminatesthe closed conducting loops about the 
pole-piece of the chuck so that the alternating 
flux can pass through the work and thereby de 
magnetiZe it thoroughly. . 

In Fig. 3 there is disclosed a slightly modi?ed 
form of face plate for the chuck in which the 
adjacent polepieces 9a are in dove-tailed relation 
but the several pole-pieces 9a and the frame 8 
are separated from one another by nonconduct 
ing material I2. Otherwise the construction of 
the face plate is the same as that disclosed in 
Figs. 1 and 2. 
In Fig. 4 there is disclosed a circuit arrange 

ment whereby the devices of Figs. 1, 2 and 3 can 
be utilizei either as a chuck or as a demagnetizer, 
in which arrangement reference character 2| 
represents a source of alternating current, such 
as the usual 115 or 230 volt alternating current 
power service supplied by a commercial power 
company. This source is connected over conduc 
tors 22 and 23 to terminals 24 and 25 of the pri 
mary winding 26 of a power transformer under 
the control of a manual switch 21. This trans 
former is provided with a secondary winding 28 
having end terminals 29 and 30 as well as a cen 
ter tap terminal 3| while the portion of the sec 
ondary winding between terminals 30 and 3i is 
further provided with a mid-tap terminal 32. 
In addition to the secondary winding, the trans 
former has a tertiary winding 33 with end ter 
minals 34 and 35, and also with the center-tap 
terminal 36. This tertiary winding serves to 
energize the cathodes of the recti?er tubes 3‘! and 
38 of the two-element gas-?lled high-current type 
which operate in the manner to be described, as 
a full wave recti?er. A four-pole double-throw 
switch 39 is provided so that either the direct cur 
rent output of the double-halfwave or full ‘wave 
recti?er or else the alternating voltage across the 
entire ‘secondary winding 28 of the transformer 
can be connected alternatively at will to the mag 
netic chuck C. 
In describing the operation of the circuit net 

work of Fig. 4, it will ?rst be assumed that switch 
39 is closed to its lefthand or "hold” position. Let 
it be further assumed that at the given instant, 
terminal 3| of the secondary transformer wind 
ing 28 is positive with respect to terminal 32 
thereof. Current will then ?ow from terminal 
3| through conductor 40 to switch blade 42 of 
switch 39, contact 46 and thence to the anode 48 
of recti?er tube 38. Since this anode is now posi 
tive, an arc will strike and current will flow 
through this are to the cathode 49 and over con 
ductors 50 and 5| to the terminals 34 and 35 of 
the tertiary or ?lament winding of the trans 
former and thence from terminal 36 over con 
ductor 52 to terminal 53 of the chuck, over con 
ductor 54 through coils 55, 58, 50, 62 and 64 in 
parallel to conductor 65 and through coils 55, 51, 
59, BI and 53 of the chuck C to conductor 66 and 
to terminal 51 of the chuck. From terminal 61 
current will ?ow through conductor 58‘ and blade 
44 of switch 39, contact 41 and over conductor 
59 to terminal 32 of the transformer. However, 
on the next half cycle terminal 39 of transformer 
is positive with respect to terminal 32 so that 
current will ?ow from terminal 30 through con 
ductor TI to blade 4| of switch 39, thence to 
contact‘45 and through conductor 19 to the anode 
‘H of tube 31. Since this anode is now positive, 

2,138,864 
current will flow across the arc which strikes to 
the cathode 12 of the tube and as before to con 
ductors 50 and 5!. The remainder of the circuit 
which includes the energizing coils and which ter 
minates at the terminal 32 of the transformer is 
the same as that which has been previously dis 
closed. In this manner the chuck is energized 
by recti?ed alternating current, whereby a high 
intensity unidirectional ?ux is produced in the 
core extensions and a work piece thereon. ' 
The term “high intensity" as here used means 

?ux densities of approximately the value re 
quired to reach or pass moderately beyond the 
knee of the saturation curve in the magnetic cir 
cuit of the chuck, and the work held thereon. 

It has been found that the inductance of ener 
gizing coils of the chuck is su?icient to ?lter out 
ripples in the recti?ed current thus supplied, to 
such an extent that no ?lter condensers or addi 
tional ?lter reactors are needed. 

It now it is desired to demagnetize the chuck 
or any work thereon, switch 39 is thrown to the 
right hand position. This opens the anode cir 
cuits of the recti?er tubes 31, 38 at the same time 
the load circuit through the chuck is opened, 
avoiding the danger of a tube ?ashover, due to 
the high surge voltage developed when the chuck 
circuit is opened. Alternating current will now 
flow from terminal 29 of transformer over con 
ductor 15 to switch blade 43, thence to contact 
14 which is connected to terminal 53 of the chuck. 
From terminal 53 current will flow over conductor 
54 through coils 55, 58, 60, 62 and 64 in parallel, 
to conductor 65 and to terminal 16 which is con 
nected to contact '13 of switch 39. From contact 
13 current ?ows to switch blade 4| through con 
ductor 11 to terminal 30 of the transformer. It 
should be pointed out that the alternating cur 
rent voltage applied to the chuck is at least four 
times the recti?ed direct or pulsating output 
voltage, neglecting the arc drop in tubes 31 and 
38. Also only half the coils of‘ the chuck C are 
in circuit, corresponding to the fact that the 
alternating current impedance of a winding of 
the chuck at 60 cycles is about four to ?ve times 
its direct current resistance. It has been i'ound 
that to~secure e?icient demagnetizing action, the 
root mean square value of the alternating current 
in the chuck should be about equal to the direct 
current used in the same winding to hold the 
work. ' 

While‘a particular embodiment of the invention 
has been described, it will be understood that my 
invention is capable of still further modi?cation 
and that this application is intended to cover any 
variations, uses, or adaptations of my invention 
falling within the scope of the invention and the 
limits of the appended claims. 
What. I claim is: 
1. ‘An electromagnetic holding and demagnet~ 

izing device comprising a plurality of ?ux pro 
ducing units, a source of alternating current, a 
source of direct current. and means operated at 
will ‘for connecting a plurality of units to said 
direct current source and for connecting alter 
natively a portion only of said last-mentioned 
units to said alternating current source. 

2. An electromagnetic holding and demagnet 
izing device comprising a plurality of flux pro 
ducing units, a ‘source of alternating current, a 
recti?er connected to an alternating current 
source, and means operated at will for connecting 
a plurality of said units to the output of said rec 
ti?er or to connect a lesser number of said last 
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mentioned units to said alternating current 
source. - 

3. In a system of the class described, an elec 
tromagnetic chuck having a plurality of core ex 
tensions each provided with a coil, a pair of 
conductors connecting the coils on alternate ex 
tensions into one group, a pair of conductors 
connecting the remaining coils in a second group, 
a source of alternating current, a source of 
pulsating direct current, means for connecting 
said pairs of conductors and coils connected 
thereto to said direct current source and alter 
natively to connect one of said groups of coils 
to said source of alternating current, the alter 
nating voltage applied to said last-mentioned 
group of coils being a multiple of the direct cur 
rent voltage applied to both groups of coils. 

4. In a system-of the class described, an elec 
tromagnetic chuck having a plurality of core 
extensions each provided with a coil, said coils 
being arranged into at least two groups with the 
coils of each group connected in multiple, a 
source of alternating current, a source of pul 
sating direct current, means for connecting said 
groups of coils in series to said direct current 
source and alternately to connect one of saidv 
groups of coils to said source of alternating 
current. 

5. In a system of the class described, an elec 
tromagnetic chuck having a plurality of core ex 
tensions, means for producing a high intensity 
unidirectional ?ux in the said core extensions 
and in a work piece held thereby, and selectively 
operable means for producing at will in said core 
extensions and said piece, an alternating ?ux of . V 
at least the same effective intensity as said uni 
directional fiux and at frequencies in the com 
mercial power range. ‘ 

6. An electromagnetic chuck comprising mag 
netic circuit means for establishing a high inten 
sity unidirectional magnetic ?eld for holding 
magnetizable material, and selectively controlled 
means including at least a portion of said ?rst 
means for establishing an alternating magnetic 
field of an intensity approximately equal to said 
unidirectional magnetic ?eld to substantially de 
magnetize said material, said alternating ?eld 
having a commercial power frequency. 

'7. In a magnetic work holder, a support hav 
ing a work holding surface, magnetic pole areas 
terminating in said surface, a source of unidirec 
tional current, coils associated with'pole areas,' 
means to introduce unidirectional current into 
said coils from said source to energize said pole 
areas with positive pole areas interspaced among 
negative pole areas, a source of alternating cur 
rent of commercial power supply frequencies, and 
means for disconnecting said coils from said uni 

' directional current source and for introducing 
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alternating current from said alternating cur 
rent source into certain of said coils arranged 
to afford an alternating current therein having 
an effective (root-mean-square) value approxi 
mately equal to the value of the direct current 
applied to said coils. . . 

8. In combination, a combined magnetic hold 
ing and demagnetizing device, a commercial al 
ternating current source for operating said de 
vice, said device comprising a core having core 
elements, at least a portion of said elements 
being each equipped with a coil, the impedance 
of. which at the frequency of said source being 
several times as great as the direct current re 
sistance thereof, a ?rst circuit including certain 
of said coils and connectible to said alternating 

3 
current source, a second circuit connectible to 
said alternating current source and including 
rectifying means for supplying recti?ed current 
to certain of said coils, a transformer connected 
in one of said circuits, said transformer having. 
such a transformation ratio that the total elec 
tromotive force in one of said circuits is mate 
rially greater than that in the other circuit, and 
means effective at will for connecting either of 
said circuits to said alternating current source. 

9. In combination, a combined magnetic hold 
ing and demagnetizing device, a commercial al 
ternating current‘ source for operating said de 
vice, said device comprising a core having core 
elements equipped with coils,.the impedance of 
‘which at the frequency of said source being sev 
eral times as great as the direct current resist 
ance thereof, a ?rst circuit including certain of 
said coils and'connectible to said alternating cur 
rent source, a second circuit connectible to said 
alternating current source and including rectify 
ing means for supplying ‘recti?ed. current to cer 
tain of said coils, transformer means in said cir 
cuits, said transformer means having such trans 
formation ratios that the electroniotive force in 
one of said circuits is materially greater than 
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that in the other circuit, and- means e?ective' 
at will for connecting either of said circuits to 
said alternating current source. 

10. In combination, a combined magnetic hold 
ing and demagnetizing device, a commercial al 
ternating current source for operating said de 
vice, said device comprising a core having core 
elements equipped with coils, the impedance of 
which at the frequency of said source being sev 
eral times as great as the direct current resist 
ance thereof, a ?rst circuit including certain of 
said coils and connectible to said alternating cur 
rent source, a second circuit connectible to said 
alternating current source and including recti 
fying means for supplying recti?ed current to 
certain of ‘said coils, the inductance of the coils 
in said ?rst circuit being materially less than the 
inductance of the coils in said second circuit, a 
transformer connected in one of said circuits, 
said transformer having such a transformation 
ratio that the total electromotive force in one 
of said circuits is materially greater than that in 
the other circuit, and means effective at will for 
connecting either of said circuits to said alter 
nating current source. 

11. In combination, a combined magnetic hold 
ing and demagnetizing device, a commercial al 
ternating current source for operating said de 
vice, said device comprising a core having core 
elements equipped with coils, a ?rst circuit con 
nectible to said alternating current source and 
including certain of said coils and recti?er means 
for supplying recti?ed alternating current there 
to, the inductance of said circuit being su?l 
ciently great to render recti?ed current substan 
tially continuous, the inductive reactance of said 
circuit at the frequency of. said source being at 
leastfour times the direct current resistance 
thereof, a second circuit including at least cer 
tain of said coils and connectible to said alter 
hating current source, the inductive reactance 
of said second circuit being not more than one 
fourth of the inductive reactance of said ?rst 
circuit, and means for connecting either of said 
circuits to said alternating current source. 
.12. The method of holding a ferrous work 

piece on an electromagnetic chuck and subse 
quently destroying a remanent magnetism that 
has been induced in said work piece by being 
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held on said electromagnetic chuck, which meth 
od comprises applying unidirectional current to 
said chuck to hold said work piece thereon, leav- ‘ 
ing the work piece on said chuck, disconnecting 
said unidirectional current, then applying to said 
chuck alternating current at frequencies of the 

commercial power supply range and of an e?ec~ 
tive value to afford an alternating demagnetiz 
ing ?ux in the chuck and work piece, substan 
tially equal to the holding ?ux resulting from 
the unidirectional current. > 

SAMUEL KARASICK. 


