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[57] . ABSTRACT 

There are disclosed a method of orienting electrically conduc 
tive bodies, preferably, made of non-magnetic materials, in a 
magnetic ?eld andan apparatus for performing this method, 
according to which a body is oriented by the action thereupon 
of a non-uniform magnetic ?eld created by an alternating 
electric current, by means of a electromagnet, the orientation 
operation being determined by the features of the body, giving 
different electric conductivity to the portions of this body, 
disposed at the opposite sides thereof. 

Such method can be used for orienting various articles and 
workpieces having hidden internal characteristic features, 
such as flat bi-metal workpieces of non-magnetic electrically 
conductive articles having asymmetrical opposite sides, or else 
articles enclosed within an external casing, so that their 
characteristic structural or technological features are hidden 
from view. 

3 Claims, 4 Drawing Figures 
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METHOD OF ORIENTING ELECTRICALLY 
CONDUCTIVE BODIES, PREFERABLY NON-MAGNETIC 
ONES, IN A MAGNETIC FIELD AND APPARATUS FOR 

PERFORMING SAME 

The present invention relates to a method of orienting elec 
trically conductive bodies, preferably, made of nonmagnetic I 
materials, in a magnetic ?eld, and to apparatus for performing 
this method, which apparatus performs orientation of such 
bodies into a desired position of their side surfaces or planes 
having different values of electric conductivity. 
A method of orienting electrically conductive bodies in a 

magnetic ?eld is known, according to which a body is 
oriented, as a result of interaction of a magnetic ?eld 
produced by a permanent magnet with alternating electric 
currents induced in the body being oriented. ' 
However, this known method does not provide for 

adequately accurate orientation of successive bodies, and, 
besides, it cannot be used for orienting ?at bodies into a 
desired position of their opposite ?at sides having different 
electric conductivity. 

lt is an object of the present invention to overcome these 
disadvantages. 
The present invention contemplates a method orienting 

electrically conductive bodies in a magnetic ?eld and of an ap 
paratus for performing such method, which will provide for 
orienting a body into a desired spacial position of one of its 
planar surfaces, the body being characterized either by a 
structural asymmetry or by its being made of different materi 
als, whereby different portions of this body have different 
values of electrical conductivity. 

This isattained in the herein disclosed method of orienting 
electrically conductive bodies in a magnetic ?eld, in which, in 
accordance with the present invention, a body is oriented by 
the action thereupon 'of a non-uniform magnetic ?eld 
generated by an alternating electric current, the orientation 
being determined by the features of said body yielding dif 
ferent electric conductivity of the portions thereof disposed 
adjacent to the opposite sides of said body, the frequency of 
said alternating electric current being selected to provide a 
predetermined depth of penetration of the magnetic flux of 
said ?eld into said body, said depth not exceeding the respec 
tive linear dimension of said body. 
An apparatus for performing said method comprises, in ac 

cordance with the present invention, an electromagnet 
adapted to be-supplied with an alternating electric current, 
one of the pole pieces of said electromagnet being shaped as a 
wedge having its pointed edge facing the orientation zone, and 
means preventing rotation of said body about an axis parallel 
to said pointed edge of said wedge-shaped pole piece. 

In a preferred embodiment of the present invention, said 
means for preventing rotation of said body includes a second 
electromagnet adapted to be supplied with alternating electric 
current, the frequency of said last-mentioned alternating cur 
rent supply being different from the frequency of said ?rst 
,mentioned alternating electric current supply to said ?rst elec 
tromagnet, the pole pieces of said second electromagnet hav 
ing substantially ?at faces facing each other and said orienta 
tion zone. 
A method of orienting electrically conductive bodies in a 

magnetic ?eld, embodying the present invention, and the ap 
paratus performing such method have been found to attain the 
aims and objects, as set hereinabove, and also to be capable of 
orienting various articles and workpieces by their internal 
characteristic features, for example, ?at bi-metal articles, or ' 
else non~magnetic electrically conductive parts having asym 
metrical side planes and encased within a solid plastic housing, 
hiding from view the structural features and the internal asym 
metry of these parts. 
The present invention will be better understood from the 

following detailed description of an embodiment thereof, with 
due reference being made to the accompanying drawings, 
wherein: 
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2 
FIG. 1 illustrates, schematically in perspective view an 

operation of indexing asymmetrical ?at bodies by the different 
electric conductivity of their opposite sides, in accordance 
with the present invention; 

FIG. 2 shows ‘several samples of articles which may be in 
dexed by a method embodying the invention; 

FIG. 3 shows schematically in perspective view an ap 
paratus performing a method embodying the invention; and 

FIG. 4 shows schematically an arrangement of chutes for 
supplying successive bodies into the indexing zone and 
delivering said bodies therefrom, in the apparatus shown in 
FIG. 3. 

Referring now in particular to the appended drawings, the 
mainaspects of _a method, embodying the invention, are, as 
follows. 
A body to be oriented, e.g. an article 1 (FIG. 1) is for 

warded along a chute 2, from the open end of which it falls by 
gravity into the space between the respective pole pieces of 
electromagnets 3 and 4 of which the respective windings are 
supplied with alternating current, the frequency of the alter 
nating current supplied, respectively, to the windings 5 and 6 
of the electromagnets 3 and 4 being different. 
The electromagnet 3 produces a magnetic ?eld whose in 

duction decreases toward the body being oriented, whereby 
the latter, as it falls in the magnetic ?eld, is repelled by this 
electromagnet. The value of the electromotive force produced 
by the interaction of the magnetic ?eld created by the electric 
current induced in the side portion of the article 1, facing the 
electromagnet 3, with the external alternating magnetic ?eld 
is indirect proportion to the electrical conductivity of the last 
mentioned portion (presuming that the other parameters, 
such as the voltage of the ?eld, its frequency and the rate of 
the descent of the article 1 are of pre-determined constant 
respective values). ' 

Thus, it has been found essential to adjust the frequency of 
the alternating current supply to the electromagnet 3 to a 
value corresponding to a desired depth of penetration of the 
magnetic flux of this electromagnet into the article 3, this 
depth of penetration not exceeding, however, the correspond 
ing linear dimension of the article being oriented in the 
direction of the magnetic ?ux, i.e., in the direction toward the 
source of this magnetic flux. For example, if the side of the ar 
ticle l, facing the pole piece of the electromagnet 3, has 
grooves or indentations of a depth about 1.5 mm., it has been 
found desirable for the frequency to be about 1,000 cycles per 
second; should the depth of these grooves or indentations be 
about 0.5 mm., the corresponding frequency is about 3,500 
c.p.s. , 

In the case when the opposite sides of the article 1 are of dif 
ferent con?gurations, or else they have different structural 
features, e.g. one of the sides is grooved, knurled, slotted, etc., 
and also when the opposite sides of the article are made of 
materials with different values of electrical conductivity, the 
path of the free fall of such article in the magnetic ?eld of the 
electromagnet 3 would be different, depending on which side 
of the article faces the electromagnet 3, whereby at the end of 
that fall the article will arrive in a respective one of the two 
delivery chutes 7. The last-described principle can be success 
fully applied either for assorting successive article according 
to their structural features (when different ones of the succes 
sive articles have different structural features of their side por 
tions facing the‘ electromagnet, or else when similar articles 
are supplied, with their different side portions facing the elec 
tromagnet) or for rejecting defective articles in a likewise 
manner, which can be highly useful for a broad variety of au 
tomatically performed processing and assembling operations. 

In order to prevent rotation of the main plane of a ?at 
shaped article (under the expression “?at-shaped” here is un 
derstood an article having a thickness substantially smaller 
than the other two dimensions thereof, and the main plane of 
such article is the one perpendicular to its thickness) relative 
to the electromagnet 3, as the article falls through the orienta 
tion zone, a desired position of this plane of the article is 
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retained-by the action of a magnetic ?eld produced by a 
second electromagnet 4, of which the vector of the magnetic 
'flux is directed along the said plane in the desired position 
thereof. Thus, the article 1 would not only fall with the desired 
position of its main plane being positively retained, but would 
be also rotated into this desired position, in case it is supplied 
into the orientation zone in a different angular position. 

Therefore, as the article 1 falls through the space de?ned by 
the pole pieces of the two electromagnets, it is oriented by the 
action of two magnetic ?elds simultaneously. 
The hereinabove disclosed method of orienting successive 

bodies can be performed by an apparatus shown schematically 
in FIG. 3. 

It can be seen from FIG. 3 that the apparatus comprises an 
electromagnet 8 with a winding 9 adapted to be supplied with 
alternating electric current, and a pair of pole pieces 10 and 
11, the pole piece 10 being wedge-shaped, with the pointed 
edge facing the orientation zone, the pole piece 10 being posi 
tioned for the spacing of its pointed edge from the path of 
travel of a body 12 being oriented to be substantially constant 
throughout this path within the orientation zone (if the body 
12 is facing the pole piece 12 with that one of its sides which 
has a smaller value of electric conductivity than the opposite 
one). The opposite pole piece 11 of the electromagnet 8 has a 
V-shaped cut aligned with the wedge-shaped portion of the 
pole piece 10. The spacing between the pole pieces 10 and 11 
may be adjusted by moving the pole piece 11, to correspond to 
the thickness of the body 12 and the range of its possible posi 
tions in a direction, normal to the pointed edge of the wedge 
shaped pole piece 10. The wedge-shaped con?guration of the 
pole piece 10 provides for a desired degree of non-uniformity 
of the magnetic ?eld in the orientation zone. 
The apparatus shown in FIG. 3 further comprises a second 

electromagnet 13 whose winding 14 is adapted to be supplied 
with alternating electric current having a frequency different 
from that of the alternating current supply to the winding'9 of 
the electromagnet 8. The pole pieces 15 and 16 of the elec 
tromagnet 13 have ?at end faces, facing each other and the 
orientation zone. The electromagnet 13 prevents rotation of 
the body 12 about an axis parallel to the pointed edge of the 
wedge-shaped pole piece 10, Le. it maintains a desired angular 
position of the main plane of the body 12, as it falls through 
the orientation zone. However, it is possible to prevent the 
abovedescribed rotation of the bodies being oriented by other 
means, e.g. by rigid guideways. - 
As an example of the operation of an apparatus, embodying 

the invention. let us consider the operation of orienting a ?at 
body in the form of a bi-metal plate 17 (FIG. 4). 
The FIG. 4 shows schematically (in an axially sectional 

view) the arrangement of the pole pieces 10 and 11 and a pair 
of chutes l8 and 19 used, respectively, for supplying succes 
sive plates 17 into the orientation zone and for delivering the 
oriented plates 17 therefrom. 

In FIG. 4 that side portion of the plates 17, ‘which has a 
smaller value of electric conductivity, than the opposite one, is 
unhatched, while the opposite side portion with the greater 
electric conductivity is hatched. 
As a successive plate 17 leaves the open end of the chute 18 

and falls through the orientation zone, the path of its free fall 
is determined by the value of the electrodynamic force “F” 
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applied thereto, this value, in turn, on depending on which 
side of the plate 17 is facing the pointed edge of the wedge 
shaped pole piece 10. As the value of the electrodynamic 
force “F” decreases with the plate 17 moving away from the 
pointed edge of the pole piece 10 (the plate 17 being repelled 
by the action of the ?eld produced by this pole piece), it is ad- . 
visable, in order to obtain more positive results, for the path of 
the fall of the plate 17, when it moves with its side portion of 
the smaller electric conductivity facing the pole piece 10, to 
be uniformly spaced from the pointed edge of the pole piece 
10, which should provide for the plate 17 positively getting - 
into the proper one of the two branches of the delivery chute 
19. This can be attained by setting the pole piece 10 at an ap 
pro riate angle “af’ to a vertical plane. - ’ 

hen a successive plate 17, as it falls through the orienta 
tion zone, faces the pole piece 10 with its side portion having 
the greater electric conductivity, it would be more strongly 
repelled by the pole piece, whereby the path of its fall would 
be more greatly de?ected from the pointed edge of the‘pole 
piece 10, and the plate would arrive in the other one of the 
two branches of the delivery chute 19. 
As a‘result of the abovedescribed orientation operation, 

every one of the successive plates 17 would be positioned in 
either one of the two branches of the delivery chute 18, with 
the side portion of each plate, which has the greater electric 
conductivity, facing upwardly. 
What is claimed is: 
1. A method of orienting an electrically conductive body, 

preferably, non-magnetic, in a magnetic ?eld, said method 
comprising dropping through an orientation zone bodies hav 
ing opposite sides with different electroconductivities therein, 
orienting each said body in said zone by the action thereupon 
of a non-uniform magnetic ?eld created by an alternating 
electric current, and regulating the frequency of said alternat 
ing electric current to provide for a predetermined depth of 
penetration of the flux of said magnetic ?eld into said body, 
said depth not exceeding the corresponding linear dimension 
of said body. ' ' 

2. An apparatus for orienting an electrically conductive 
body, preferably, non-magnetic, in a magnetic ?eld, said ap~ 
paratus comprising: an electromagnet adapted to be con 
nected to an alternating current supply source; said elec 
tromagnet including at least one pair of pole pieces de?ning 
therebetween an orientation zone, one of said poles pieces 
being substantially wedge-shaped and having a pointed edge 
facing said orientation zone; means for depositing the body for 
free fall through said orientation zone; and means for prevent 
ing rotation of said body during free fall about an axis parallel 
to said pointed edge of said substantially wedge-shaped pole 
piece. 

3. An apparatus as claimed in claim 2, wherein said means 
for preventing rotation of said body about an axis parallel to 
said pointed edge of said substantially wedge-shaped pole 
piece comprises a second electromagnet adapted to be sup 
plied with an alternating electric current of a frequency dif 
ferent from that of said alternating current supply to said ?rst 
mentioned electromagnet, said second electromagnet having 
at least one pair of substantially flatfaced pole pieces facing 
each other and said orientation zone. 

* Ilt * * * 


