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The invention relates to an electromagnetic system con 
sisting of a magnetizable core surrounded by a winding 
and a permanent magnetic armature pivoting about an 

and particularly to an indicating instrument compris 
ing such‘an electromagnetic system. 

Polarized relays are known in which an armature is 
capable of taking two stable positions, dependent on the 
preceding direction of ?ow through one or more Wind 
ings, the position achieved by the armature being main 
tained after the termination of the energization. For op 
erating the contacts in such polarized relays a small angle 
of rotation of the armature and strong magnetic forces are 
required. 
The object of the invention is to provide an electro 

magnetic system in which an armature is capable of taking 
two stable end positions which are spaced apart by a rela 
tively large angle, so that the two end positions of the 
armature, if desired, may be clearly observed by means 
of a pointer on the shaft of the armature. 
For this purpose, in the electromagnetic system of the 

invention each of the ends of the magnetisable core emerg 
ing from the winding carries a pole shoe both of which 
are located symmetrically with respect to the axis and an 
armature which is pivotable about the axis between two 
angular end positions is provided with two separate perma 
nent magnetic poles of the same polarity. Each of the 
latter said poles cooperating with an associated pole shoe 
in such a way that in each of the two end positions of the 
armature one of the poles is near or engaging the asso 
ciated pole shoe. _ 
The invention is further explained hereinbelow with 

reference to the drawings. 
FIGURE 1 diagrammatically represents a front view of 

the electromagnetic system according to the invention. 
FIGURE 2 is an axial section of an indicating instru— 

ment with an electromagnetic system according to the in 
vention. , 

In FIG. =l the core 2 is surrounded by the energization 
winding 1. At the ends extending from the coil of the 
winding v1 the core 2 carries the two pole shoes 3 and 4 
respectively which may be secured to the core 2 or may 
be integral therewith. The shaft 5 is arranged symmetri 
cally with respect to the winding 1 and the core 2 and in 
the embodiment of FIG. 1 the free ends of the pole shoes 
3 and 4, which are also symmetrically arranged, are di 
rected towards the shaft 5, the free ends forming an ob 
tuse angle with each other. The armature 6 is in the form 
of a strip-shaped piece and is symmetrically ?xed to the 
shaft 5. The armature is magnetized permanently in such 
a manner that both free ends extending from the shaft 5 
form like poles. In the embodiment of FIG. 1 these are 
the north poles 7 and 8. In the middle of the armature 
and adjacent the position of ?xation of the armature to 
the shaft 5, the armature is magnetized with a polarity 
opposite to that of both poles 7 and 8. ' 
When the energization winding 1 is deenergized and 

one of the free poles of the armature, such as the pole 7,, 
as represented in full lines in FIG. 1, rests against the as 
sociated pole shoe 4, the armature is in a stable position, 
the magnetic force caused by the pole 7 keeping the arma 
ture in the given position. If in this condition of the 
system a current is passed through the energization wind~ 
ing 1 such that the pole shoe 4 obtains the same polarity 
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2 
as the pole 7 of the armature resting against it (‘in the 
given embodiment becoming north magnetic), the other 
pole shoe 3 simultaneously will take the opposite polarity, 
so that in the given embodiment the pole shoe 3 becomes 
south magnetic. Thereby the pole 7 will be repelled by 
the pole shoe 4 and the pole 8 will be attracted by the 
pole shoe 3 with the result that the armature shifts to the 
position 7'/8’ drawn in FIG. 1 in dot and dash lines. It 
will be clear that the armature after deenergization will re 
main in the new position, the pole 3' exerting an at 
tractive force on the pole shoe 3 which force is greater 
than the attractive force between the pole 7’ and the pole 
shoe 4 of the unenergized core 2. By means of a tempo 
rary passage of current of the opposite direction in the 
winding 1 the armature 6 may be returned to ‘the position 
represented in FIG. 1 in full lines. 
The angle between both stable end positions of ‘the 

armature 6 is determined by the shape and dimensions 
of the pole shoes 3 and 4 and of the armature 6, as well 
as by the position of the shaft 5. In the embodiment of 
FIG. 1 this angle is approximately 45°. 
FIGURE 2 shows in axial section an indicating in 

strument in which a magnetic system as represented in 
FIG. 1 is applied. The composing parts of this system are 
mounted in a casing 9' of non-magnetic material which 
in a manner, not shown in the drawing, is made in two 
pieces for mounting the inner parts. One of the ends 
of the shaft 5 extends through an opening in the casing 9 
and carries thereon a pointer 10. In the embodiment 
according to FIG. 2 the shaft 5 is made of a transparent 
material and the casing 9 is provided with a tubular ex 
tension 11 extending coaxially with the shaft at the side 
remote from the free end of the shaft. In the sleeve 11 
a signal lamp 12 is arranged. At the free end of the 
transparent shaft 5 it may be observed whether the lamp 
12 is burning. 
The indicating instrument according to FIG. 2 may 

e?iciently be applied as a switch point indicator in a 
miniature track diagram, as are generally used in rail 
way control and signal systems. An angle of 45° between 
the ?nal positions of the armature 6 and the indicating 
member 10 is suitable for this purpose. As shown in FIG. 
2 the casing 9 is mounted at the rear side of the panel 13 
carrying at the front side the track diagram of the rail— 
way section. The shaft 5 extends both through an open 
ing in the casing 9 and a corresponding opening in the 
panel 13, and the indicating member representing the 
switch points is mounted at the front of the panel 13 on 
the extending end of the shaft 5. 
The shifting of the indicating instrument may be 

achieved by current pulses of different directions derived 
from the position of the switch in the railway section. 
The armature preferably is made of a ferro-ceramic 

material such as “Ferroxdur.” This not only allows the 
making of a strip-shaped piece with like poles at the ends, 
but also has the advantage that substantially no demagnet 
ization occurs notwithstanding the large air gap which 
always is present and the opposition of like poles during 
each energization. 
What is claimed is: 
1. An electromagnetic system comprising a magnetiza 

ble core, a winding surrounding said core and a perma 
nent magnetic armature pivotable about an axis, said mag 
netizable core having ends emerging from said winding 
and including pole shoes, a straight line through said pole 
shoes being spaced from- said axis which is equidistant 
from said pole shoes, said armature being pivotable about 
said axis between two end positions and having two sep 
arate permanent magnetic poles of the same polarity, each 
of said poles cooperating with an associated pole shoe of 
said core, one of the poles of said armature being opera 
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tively disposed with respect to the associated pole shoe in 
each of the two end positions of the armature. 

2. An electromagnetic system comprising a magnet 
izable core, a winding surrounding said core and a perma 
nent magnetic armature pivotable about an axis, said mag 
netizable core having ends emerging from said winding 
and including pole shoes, a straight line through said pole 
shoes being spaced from said axis which is equidistant 
from said pole shoes, said armature including a shaft and a 
strip-shaped piece of permanent magnetic material sym 
metrically secured to said shaft, said armature having ends 
extending from said shaft and constituting permanent 
magnetic poles of‘ the same polarity, said armature being 
pivotable about said axis coaxial with said shaft between 
two end positions, each of said poles cooperating with 
an associated pole shoe of said core, one of the poles of 
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said armature being operatively disposed with respect to ' 
the associated pole shoe in each of the two end positions 
of the armature. 

_3. An electromagnetic system comprising a magnet 
izable core, a winding surrounding said core and a perma 
nent magnetic armature pivotable about an axis, said mag 
netizable core having ends emerging from said winding 
and including pole shoes, a straight line through said pole 
shoes being spaced from said axis which is equidistant 
from said pole shoes, said armature including a shaft and 
a strip-shaped piece of permanent magnetic material sym~ 
metrically secured to said shaft, said armature having two 
ends extending from said shaft and being permanent mag 
netic poles of the same polarity, said armature being 
pivotable about said axis coaxial with said shaft over an 
angle of at least 30° between two end positions, each of 
said poles cooperating with an associated pole shoe of said 
core, one of the poles of said armature being operatively 
disposed-with respect to the associated pole shoe in each 
of the two end positions of the armature. 

4. An electromagnetic system comprising a magnet~_ 
izable core, a winding surrounding said core and a perma 
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4 
nent magnetic armature pivotable about an axis, said mag 
netizable core having ends emerging from said winding 
and including pole shoes, a straight line through said pole 
shoes being spaced from said axis which is equidistant 
from said pole shoes, said armature including a shaft and 
a strip-shaped piece of permanent magnetic material sym 
metrically secured to said shaft, said aramture having two 
ends extending from said shaft and constituting perma 
nent magnetic poles of the same polarity, said armature 
being pivotable about said axis coaxial with said shaft be 
tween two end positions, said end positions being. de?ned 
by the engagement of the poles of said armature with the 
respective pole shoes. 7 

5. An electromagnetic system comprising a magnet 
izable core, a winding surrounding said core and a perma 
nent magnetic armature pivotable about an axis, said mag‘ 
netizable core having ends emerging from said winding 
and including pole shoes, a straight line through said pole 
shoes being spaced from said axis which is equidistant 
from said pole shoes, said armature including a shaft and 
a strip-shaped piece of permanent magnetic material sym 
metrically secured to said shaft, said armature having two 
ends extending from said shaft and constituting perma 
nent magnetic poles of the same polarity, said armature 
being pivotable about said axis coaxial with said shaft 
over an angle of at least 30° between two end positions, 
said end positions being de?ned by the engagement of the 
poles of said armature with the respective pole shoes. 
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