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This invention relates to a relay construction and, more 
particularly, to a new and improved center stable polar 
relay. The relay of the present invention is an improve 
ment in the relay disclosed in the copending applica 
tion of Wilhelm Juptner, Serial No. 677,275, filed August 
9, 1957, which copending application is assigned to the 
same assignee as the present application. 
The above identified application discloses a side stable 

polar relay in which an armature pivotally mounted with 
in a coil is selectively displaced in opposite directions 
in response to the energization of the coil by signals of 
opposite polarity. In this relay, the field structure com 
prises two separate heel pieces forming two spaced pairs 
of polefaces which form two gaps spaced longitudinally 
of the armature and in which the ends of the armature 
are disposed. The two heel pieces are magnetically biased 
to opposite polarities by a permanent magnet so that, 
when the armature is displaced into proximity to a single 
poleface on each of the heel pieces to bridge the gap 
therebetween, the magnetic biasing means retains the 
armature in this displaced bridging relationship until 
such time as an operating signal of an opposite polarity 
is applied to the winding. The heel piece, the coil, and 
the armature are held in an assembled relation by a 
supporting structure which at least partially encloses these 
components. 
One object of the present invention is to provide a 

center stable polar relay in which the contact actuating 
armature is automatically restored to a normal or neutral 
position at the end of each relay operation. 
Another object is to provide new and improved means 

for restoring a pivoted armature in a polar relay to a 
normal position following each relay operation. 
A further object is to provide new and improved 

means for converting a side stable polar relay into a 
center stable relay with a minimum cost and effort. 

Another object is to provide a supporting structure 
for a polar relay including a member having an up 
turned portion on which is mounted a U-shaped spring 
for centering a pivotally mounted armature. 

In accordance with these and many other objects, an 
embodiment of the invention comprises an operating 
winding or coil having a centrally disposed opening in 
which is pivotally mounted an armature. A pair of 
separate and somewhat U-shaped heel pieces are dis 
posed adjacent the operating winding with four side sur 
faces disposed adjacent the armature to provide two pairs 
of opposed polefaces defining a pair of gaps in which the 
opposite end portions of the armature are disposed. A 
permanent magnet interconnects the bight portions of 
the heel pieces to bias the two polefaces on one heel 
piece to one polarity and to bias the two polefaces on 
the other heel piece to an opposite polarity. Thus, when 
the operating coil is energized by an input signal, the 
armature is pivoted into a bridging relation in which one 
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end of the armature is disposed in proximity to a pole- 70 
face on one of the heel pieces and the other end of the 
armature is located in proximity to a poleface formed 
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on the other heel piece. A pair of residual plates which 
cover the four polefaces are engaged by the opposite ends 
of the armature to prevent the armature from being 
held in the displaced position because of the flux field 
due to the permanent biasing magnet. The heel pieces, 
the operating winding, and the armature are held in an 
assembled relationship by a supporting structure com 
prising a plurality of rigidly connected plates which at 
least partially enclose these components. 
The relay construction further includes a plurality of 

contact spring assemblies or pile-ups which are secured 
to the sides of the relay construction and which are con 
nected to the upper end of the armature by a dielectric 
actuator element. Thus, when the armature is deflected 
to either of its displaced positions in accordance with 
the polarity of the signal applied to the operating wind 
ing, the contact spring assemblies are selectively oper 
ated. To provide means for restoring the armature to 
a normal or neutral position when the operating signal 
is removed from the winding, an upper plate of the sup 
porting structure is provided with an aperture through 
which the upper end of the armature extends to be en 
gaged by the actuator element. This upper end of the 
armature is further provided with a pin which is received 
between the ends of a U-shaped flat spring which extends 
generally transverse to the armature in a direction gen 
erally parallel to its pivotal axis. This upper plate of 
the supporting structure is further provided with two 
integrally formed upstanding portions, one of which is 
notched to receive the bight portion of the U-shaped 
spring and the other of which is received between the 
arms of the spring at a point disposed between the bight 
and the ends of the arms thereof. This U-shaped spring 
is so formed that when the armature is pivoted in either 
direction, the pin bears against one or the other of the 
two spring arms and deflects it in moving to the dis 
placed position in which the residual plates are engaged 
by the opposite ends thereof. The force of the spring 
resisting this deflecting movement of the armature is 
less than the displacing force provided by the energiza 
tion of the coil. However, the force of the spring tend 
ing to return the armature to its normal or neutral posi 
tion is greater than the force provided by the biasing 
magnet so that, as soon as energization is removed from 
the operating winding, the deflected spring arm over 
comes the force of the biasing magnet and restores the 
armature to its centrally disposed normal or neutral posi 
tion in which the opposite sides of the pin are engaged 
by the two spring arms. 
Many other objects and advantages of the present in 

vention will become apparent from a consideration of 
the following description thereof when taken in con 
junction with the following drawings in which: 

Fig. 1 is a front elevational view in partial section of 
a relay embodying the present invention; 

Fig. 2 is a cross-sectional view taken along line 2-2 
in Fig. 1 assuming that the entire relay construction is 
shown therein; 

Fig. 3 is a top elevational view of the relay shown in 
Fig. 1 with the upper portion of the protective housing 
therefor removed; and 

Fig. 4 is an exploded perspective view of means in 
cluded in the relay construction for restoring the armature 
thereof to a normal or neutral position. 

Referring now more specifically to the drawings, there 
in is shown a center stable polar relay indicated generally 
as 10 which embodies the present invention. This relay 
is of the general type disclosed in the above identified 
copending Juptner application in including a coil as 
sembly 12 disposed adjacent a magnetically biased field 
structure 14. When the coil assembly 12 is energized, 
an armature 16, which is pivotally mounted within the 
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coil assembly 2 for movement about a centrally dis 
posed axis, is pivoted in either a clockwise or counter 
clockwise direction (Fig. 1) to one of two displaced or 
extreme positions in accordance with the polarity of the 
signal applied to the assembly 12. In moving to this 
position, a pair of contact spring assemblies or spring 
pile-ups 18 and 2) are selectively operated in accordance 
with the direction of movement of the armature 16. In 
the relay described in the above identified Juptner appli 
cation, the arrnature 6 is magnetically retained in the 
extreme or displaced position by the holding force pro 
vided by the magnetically biased field structure 4. 

However, in accordance with the present invention and 
in order to provide a center stable rather than a side 
stable polar relay, the relay i0 is provided with a center 
ing assembly indicated generally as 22 (Fig. 4) which is 
effective to automatically restore the armature 6 to its 
normal or neutral position (Fig. 1) as soon as operating 
signals of either polarity are removed from the operating 
winding assembly 12. The assembly 22, which renders 
the relay 58 center stable, is easily provided merely by 
modifying a portion of a supporting structure indicated 
generally as 24 which holds the coil assembly 12, the field 
structure 14 and the armature 6 in a predetermined 
assabled relationship. Thus, side stable relays of the 
type disclosed in the above identified Juptner application 
and center stable relays of the type embodying the present 
invention can be provided at a reduced cost and with 
out the necessity of maintaining a complete inventory 
of parts for each of these two types of relays. The sup 
porting structure 24 includes a depending portion 24a 
which is secured to a base plate 26 to provide a means 
for mounting the relay iC. If desired, the relay 10 
can be enclosed in a suitable housing or dust cover 28 
which is secured to the base plate 26. 

Referring now more specifically to the operating coil 
assembly 12, this includes a bobbin 30 on which a coil 
32 is wound and which provides a centrally disposed 
opening 34 in which is disposed a generally U-shaped 
armature mounting element 36. A pivot pin 38, the ends 
of which are received in the legs of the U-shaped element 
36, rotatably supports the armature 16 within the open 
ing 34 for pivotal movement about an axis generally dis 
posed midway along the length of the armature 16. 
The field structure 14 includes a pair of similar U 

shaped heel pieces 40 and 42 between the bight portions 
of which is disposed a permanent magnet 44 (Fig. 2) 
which magnetically biases the heel piece 40 to assume 
a first polarity and the other heel piece 42 to assume an 
opposite polarity. The ends of the legs of the heel pieces 
40 and 42 each provide a pair of pole pieces 4.0a and b 
and 42a and b which are disposed adjacent and on op 
posite sides of the upper and lower ends of the armature 
16 to provide two gaps spaced longitudinally along the 
armature 6. A pair of residual plates 46 and 48, which 
are disposed within the opening 34 and extend generally 
parallel to the armature 16, cover the pole pieces 4.0a and 
b and 42a and b to reduce the forces tending to hold 
the armature 16 in either of its displaced or extreme 
positions. 
When an operating signal of a given polarity is applied 

to the winding 32, the opposite ends of the armature i5 
assume opposite polarities in accordance with the polarity 
of the signal applied to the winding 32. Thus, the arma 
ture 16, is deflected in either a clockwise or counter 
clockwise direction (Fig. 1) to concurrently engage the 
residual plates 48 and 46 either in proximity to the pair 
of spaced pole pieces 4.0a and 42b or the pole pieces 42a 
and 40b in accordance with the polarities to which the 
heel pieces 48) and 42 are biased by the magnet 44. In 
these displaced or extreme positions, the biasing magnet 
44 is bridged by the armature 16 and, accordingly, pro 
vides a force tending to hold the armature 6 in its dis 
placed position following the termination of the energiza 
tion of the winding 32. However, this holding force 
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4. 
is reduced by the residual plates 46 and 48 and, as set 
forth in detail below, is overcome by the restoring forces 
provided by the deflected springs in the pile-ups 18 and 
20 and by the assembly 22. 

In shifting to a displaced position, the contact spring 
assemblies 18 and 20 are actuated by the armature 16 
by means of a dielectric actuator plate 56 which is coupled 
to an upper end of the armature 6 and which is also 
connected to movable contact springs 18a in the assembly 
28 and movable contact springs 20a in the assembly 20. 
Thus, the contact spring assemblies 18 and 20 are selec 
tively operated in accordance with the direction of dis 
placement of the armature 16. In being deflected, the 
movable springs 18a and 20a also provide a component 
of force tending to restore the armature 6 to its normal 
position. 

Referring now more specifically to the armature restor 
ing assembly 22 embodied in the present invention, this 
assembly includes a concaved plate 52 which forms a 
portion of the supporting structure 24 for maintaining the 
winding assembly 12, the field structure 14, and the arma 
ture 16 in an assembled relationship. The plate 52 (Fig. 
4) includes a centrally disposed opening 54 through which 
the upper end of the armature 16 extends. The plate 
52 further includes a first integrally formed upstanding 
portion 56 which is bifurcated to provide a pair of slots 
56a and 56b and a second integrally formed upstanding 
portion 58 which is aligned with the upstanding portion 
56 and the upper end of the armature 16 when the 
armature is in its normal or neutral position. To provide 
means for restoring the armature 16 to its neutral posi 
tion when the energizing signal is removed from the wind 
ing 32, a U-shaped flat spring, indicated generally as 60, 
is provided having a pair of free resilient arms 60a and 
60b which are connected by a bight portion 60c. The 
bight portion 60c is mounted on the first upstanding 
portion 56 with the arms 69a and 60b disposed in the 
slots 56a and 56b, respectively. With the spring 60 thus 
mounted on the upstanding portion 56, the ends of the 
arms 69a and 60b engage the opposite sides of a pin 62 
which is mounted in a recess in the upper end of the 
armature 6. Further, the intermediate portions of the 
arms 69a and 62b engage the sides of the second up 
standing portion 58. 
Thus when the relay 19 is operated to deflect the 

armature 6 in either direction to one of its displaced 
positions, the force provided by the energization of the 
winding 32 exceeds the restoring forces provided by force 
v. displacement characteristics of the deflected movable 
springs 8a and 28a in the contact spring assemblies 
18 and 20 and also the restoring force provided by the 
force v. displacement characteristic of the deflected one 
of the spring arms 60a and 6b. However, when the 
energization of the coil 32 is terminated, the restoring 
forces provided by the deflected one of the arms 60a 
and 66b and by the deflected springs 8a and 20a ex 
ceeds the holding force provided by the biasing magnet 
44, and the armature 6 is restored to the neutral or 
normal position illustrated in Fig. 1. 
The U-shaped spring 60 also provides means for pre 

venting overtravel of the armature 56 when it is re 
stored to its neutral position. More specifically, the ends 
cf the resilient arms 60a and 60 b are prestressed so that, 
in the normal position of the armature, the ends of these 
arms engage the sides of the locating means 58 and the 
opposite sides of the pin 62. Thus, equal force couples 
are applied to the armature 16 tending to hold it in its 
normal positicn. When the armature 6 is restored to 
the neutral position illustrated in Fig. 1 under the control 
of the deflected cine of the arms 69a and 60b upon re 
lease of the relay 29, the pin 62 engages the stationary 
one of the arms 69a and 60b and causes the abrupt ap 
plication of a substantial force to the armature 6 tend 
ing to oppose its inertia induced overtravel. Thus, any 
overtravel of the armature 6 on restoration of the relay 



2,888,588 
5 

which may result in improper contact operation is posi 
tively prevented. Further, the prestressing of the spring 
arms 60a and 60b prevents any movement of the arma 
ture 16 from its normal position due to vibration be 
cause any clockwise or counterclockwise displacement 
thereof results in the abrupt application of a large re 
storing force. 

Although the present invention has been described in 
conjunction with a single illustrative embodiment thereof, 
it will be understood that numerous other modifications 
and changes may be made therein by those skilled in 
the art which will fall within the spirit and scope of 
the principles of the present invention. 
What is claimed as new and desired to be secured 

by Letters Patent of the United States is: 
1. A center stable polar relay comprising a magnet 

ically biased field structure including two pairs of op 
posed pole pieces, each of said pairs of pole pieces de 
finding a gap; a winding having a centrally disposed open 
ing; an armature pivotally mounted within said open 
ing, each end of said armature being disposed within one 
of said gaps; supporting structure for holding said field 
structure and said winding in an assembled relation 
ship and including a wall element defining both an open 
ing and an upstanding portion, one end of said arma 
ture projecting through said opening; contact means 
connected to and operated by said armature; and spring 
means secured to said upstanding portion and including 
a pair of spaced and generally parallel spring arms en 
gaging opposite sides of said one end of said armature 
to hold said armature in a position spaced from all 
of said pole pieces. 

2. The relay set forth in claim 1 in which a locating 
element carried on said wall element is disposed between 
said pair of spring arms. 

3. A center stable polar relay of the type including 
an armature adapted to be pivoted from a normal posi 
tion in opposite directions toward different opposed pairs 
of spaced pole pieces in accordance with the polarity of 
an operating signal applied to a winding; the combina 
tion comprising a relay supporting structure for holding 
the winding, the pole pieces, and the armature in an 
assembled relationship; a first upstanding element formed 
integral with said supporting structurer; a U-shaped 
spring having both a bight portion connected to said 
upstanding portion and a pair of free end portions which 
are stressed to bear against opposite sides of said arma 
ture, said spring normally holding said armature in said 
normal position and resiliently opposing displacement of 
said armature from said normal position; and a sec 
ond upstanding element formed integral with said sup 
porting structure and disposed between the free ends of 
said U-shaped spring at a point adjacent said armature. 

4. In a relay construction including a coil, an arma 
ture pivotally mounted within the coil, and a field struc 
ture disposed adjacent the coil and the ends of the arma 
ture; the combination comprising a plural part Sup 
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6 
porting structure for securing the coil, the armature, and 
the field structure in an assembled relation, said support 
ing structure including a plate; a notched portion integral 
with and projecting upwardly from said plate substan 
tially parallel to said armature; and a U-shaped spring 
having a bight portion and a pair of arms, the bight 
portion of said Spring being positioned in said notched 
portion with the arms extending transverse to and engag 
ing opposite sides of an end of said armature. 

5. A center stable polar relay comprising a magneti 
cally biased field structure providing two pairs of spaced 
polefaces, each of said pair of polefaces defining a gap; 
an operating winding disposed adjacent said field struc 
ture and including a centrally disposed opening; an arma 
ture pivotally mounted within said opening with its end 
portions disposed within said gaps but spaced from said 
pairs of polefaces; the energization of said winding pro 
ducing a force of a first value for pivoting said armature 
in one of two opposite directions to a displaced position 
adjacent said polefaces in accordance with the polarity 
of the signal applied to said winding, said magnetically 
biased field structure providing a second force tending to 
hold said armature in said displaced position when the 
operating signal is removed from said winding; a contact 
spring assembly actuated by said armature and including 
resilient movable contact means which are deflected when 
said armature moves to said displaced position; a sup 
porting structure for holding said winding and said field 
structure in an assembled relationship and including a 
member extending substantially transverse to said arma 
ture; an upstanding portion on said member; and a spring 
element carried on said upstanding portion and having 
two resilient arms extending substatially transverse to 
said armature and engaging opposite sides of one end of 
said armature when said armature is in said normal posi 
tion, each of said resilient arms having force V. displace 
ment characteristic such that the arms and the deflected 
movable contact means provide a force resisting move 
ment of said armature to said displaced position which 
is less than said first force during movement of said 
armature from said normal position to a displaced posi 
tion and also provide a force for restoring said armature 
to said normal position from said displaced position which 
is greater than said second force. 

6. The relay set forth in claim 5 including locating 
means carried on said member and extending upwardly 
therefrom parallel to said armature in its normal position 
and disposed between said resilient arms. 
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