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The present, invention relates to electrorrlag 
netic relays and is particularly concerned with 
the improvement of the magnetic circuit of Wi 
brating relays. 
The relays with which the invention is con 

cerned are of the kind in which the arrinature is 
carried by an elastic reed adapted to execute 
free vibrations at, Soriae definite frequency, or to 
be driven by alternating curren, which is ap 
plied to a, operating Winding and which (lay 
have the sane frequegacy as that, hatural to the 
feed. ae seed Xiay control coin tacts which are 
periodically operated hereoy. 
The investio is directed to the inprovement 

of the Yiagnetic circuit, of the relay whereby the 
Operating Wilding is enabled to exercise a better 
control over he Yee, 
According to the invention, there is provided a 

magnetic circuit, for an electrograagnetic relay 
having at a nature carried iy a vibratable seed, 
Cornprising 2, Core adapted to carry an operating 
Winding or Windings, a yoke magnetically con 
nected to the core, as ad two pole-pieces, ore being 
bifurcated, With two substantially parallie inos, 
the other pole-piece and the artinature being ar 
ranged between the said parallel imbs, the core, 
yoke and poie-pieces being composed of magnetic 
raterial. 
Two embodinents of the invention will be de 

Scribed reference to Figs. and 2 of the ac 
coinpanyi.ig irawing. 

Fig. shows a preferred embodiment. The 
Inagnetic circuit of the relay cornprises a core 
On Which asy suitable operating winding (not, 
shown) XI. 23 oe Younted having a pole-piece 2 
Shaped in the for of a J with two down-turned 
iif(bS 3A and 33 between which is placed the 
other pole-piece 3, which is constituted by the 
end of a portion of reduced width of the yoke 5, 
which Imakes contact with the back and of the 
core 3. 
The viorating reed S is assembled below the 

yoke 5 by neas not shown and carries the arma 
tuie which is also placed between the limbs 3A 
and 38 of tile sole-piece 2 and is normally spaced 
away frog in he pole-piece ). All the details , 2. 
S and should be inade of soft irgin or other suit 
able maginatic Saaterial, 
The air Spacing between the pole-piece 3 and 

the liniS 3A and 33 of the pole-piece 3 should 
preferably be large compared with the spacing 
betWear the 3rnature 3 and these limbs, as in 
dicated in 3ig. , in order that the magnetic fiux 
may not be unduly shunted away from the arma 
ture. This armature will then lie mainly in the 
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normal path of the magnetic ::: ge&Weein the 
pole-pieces and the reluctance of E is patia is 
decreased as the armature agroaches the pole 
piece 3. If a suitable winding is ::: Ou:2ated on the 
core 3 and is energised with direct, current, the 
armature will be attracted towards the pole 
piece 3 and will ultimately rest thereon. Whera 
the energising current, is cut off, the reed Will 
be released and will execute free vibration at its 
natural period. The reed inay be adapted to 
control any desired assembly of contacts (not 
ShoWia). 
The eficiency of electroragSets i2.7ing a raia 

tively large arriature noverinent is ingroved by 
the use of a bifurcated pole-piece such as 2, and 
the improvement, is gireatest When tile air-ga 
between 'i and 3 is large, that is, just before the 
arrnature begins to nove winer the Operating 
winding is energised. The pole-piece should 
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preferably ba arranged so that, it will hold the 
armature and reed in the fully deilected position 
when the winding is continuously energised. 
This pole-piece assists in the initial attractic: 
of the ariinature, but has the E:a::Yillian effect 
when the air gap is SA all. 
The arrangement of Fig. 1 permits the arma 

ture to be moved along the axis of the resed. Witka 
out appreciably affecting the eficiency of the 
magnetic circuit. This feature is valuable, since 
it allows the vibrating systern to be tuned with 
out impairing the operation of the relay. 

Sig. 2 shows a fragmentary sketch of a, slightly 
different arrangement of the airisature and pols 
pieces according to the invention, which is 
xactly the same in principie. The back ends 
of the coire and yoke 3 may be as shown in Sig. 
l, and are not shown in Fig. 2. 

The core is provided with a plai 
it which corresponds in function wi 
piece 3 of iig. 1. A bifurcated gole-piece is pro 
vided for the yoke 3 by means of the blocks 33A 
and 3B of magnetic material i3:2d thereto and 
embracing the pole-piece is and the arrnature 
A carried by the reed 3 arianged below. It yi 
be evident that the principal difference et Ween 
figs. 2 and is that the bifurcated pole-piece 
is carried by the yoke instead of by the gore. 
AS in the cast of Fig. 1, the air-gaps between 
the pole-piece 3 and the blocks 3A, and 33 
should preferably be large coin;ared with inse 
arrature air-gaps. 

in either case, the limbs 3A, 33 or 3A, 338 
Will always have the same magnetic polarity, so 
that they constitute a single divided pole piece 
and not separate pole-pieces. 
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It will be evident that the blocks 3A and 3B 
could, if desired, be formed integrally with the 
yoke 5. and in Fig. 1, the limbs 3A and 3B could 
be separate pieces. 
What is claimed is: 
1. In an electromagnetic device in which a 

variable flux is produced, means forming a mag 
netic circuit comprising, a substantially rigid core 
assembly having a double gap at which the flux 
divides into two substantially parallel paths, said 
double gap being formed by a fixed central pole 
piece positioned between two rigidly connected 
Spaced pole pieces with the gaps being formed on 
the opposite sides of the central pole piece, and 
a vibrating armature formed by an iron piece 
positioned with one face substantially parallel to 
one face of said central pole piece and with two 
opposite edge faces parallel to and spaced from 
the respective faces of said spaced pole pieces, 
said iron piece being mounted to vibrate in the 
planes of said edge faces transversely of the adja 
cent face of Said central pole piece and parallel 
to the adjacent faces of said spaced pole pieces. 

2. In an electromagnetic device, means forming 
a magnetic circuit having an air gap therein com 
prising, a rigid core assembly having a double gap 
at which the flux divides into two parallel paths, 
said double gap being formed by a central core 
portion positioned between a pair of parallel side 
core portions with each of the side core portions 30 
having a pole face parallel to and adjacent a pole 
face of the central core portion whereby the two 
parallel paths are respectively from the above 
mentioned pole faces of the central core portion 
to the respective pole faces of the side core por 
tions, and a vibratable armature positioned ad 
jacent said central core portion and adapted to 
Vibrate toward and away from said central core 
portion, Said vibratable armature having edge por 
tions which are positioned adjacent said side core 
portions during the time that the armature is 
nearest said central core portion whereby a part 
of the magnetic flux in each of said parallel paths 
is diverted through said edge portions of said 
armature. 

3. In an electromagnetic relay, the combina 
tion of, a core construction adapted to carry an 
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4. 
operating winding, a yoke magnetically coupled 
to the opposite ends of said core construction and 
forming a magnetic path for the lagnetic flux of 
said core construction, said yoke having two pole 
piece structures one of which is bifurcated with 
two parallel limbs having opposing faces and the 
other of which is positioned adjacent said limbs, 
and a vibratable armature formed by a movable 
pole piece carried by a vibrator reed with the mov 
able pole piece positioned at the edge of the Zone 
between said limbs and mounted to vibrate par 
allel to the opposing faces of Said limbs to and 
from said other pole-piece structure. 

4. A device as described in claim 3 wherein, said 
birfucated pole-piece structure is formed by a 
single member attached to one end of said core 
construction, and wherein said other pole-piece 
structure is an integral portion of an L-shaped 
yoke portion attached to the other end of said core 
construction. 

5. A device as described in claim 3 wherein, 
said movable pole piece is adjustably attached to 
said vibrator reed whereby the natural frequency 
of vibration of said vibratable armature may be 
adjusted. 

6. A device as described in claim 3 wherein, 
said vibratable armature has an elongated vibrat 
able reed attached at one end to said yoke and 
carries said movable pole piece adjacent its other 
end, and wherein the natural frequency Of Vibra 
tion of said vibratable armature may be changed. 

7. A device as described in claim 3 wherein, 
said bifurcated pole-piece structure is formed by 
a pair of separate pole pieces attached to a yoke 

35 frame member and wherein said other pole-piece 
structure is formed by a single member attached 
to one end of said core construction. 

8. A device as described in claim 3, wherein 
said vibrator reed is elongated and is attached 

40 to said core at one end and carries said movable 
pole piece adjacent its other end with the vibrator 
reed extending substantially parallel to one face 
of said other pole-piece structure and substan 
tially parallel to said limbs, and wherein said 

45 core construction and yoke are formed of iron. 
STANLEY HERBERT TOWNER, 
PERCY ARTHUR CHILDS. 

  


