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IMy invention Irelates to electrical relays, and 
particularly to electrical relays which are in 
tended to be operated on direct current. 
One object of my invention is to provide a relay 

of the type described which will pick up its arma 
ture when the ireiay is Supplied with current of 
One relative polarity, but not when it is supplied 
With current of the opposite relative polarity. 
Another object of my invention is to provide a 

relay of the type described in which the back 
contacts of the relay are prevented from bouncing 
open due to vibration or shock when the relay is 
deenergized. 

. A further object of my invention is to accom 
plish the two aforementioned objects by the addi 
tion, to a relay of the uSual and Well-known type, 
of a single permanent magnet. 

Relays embodying my invention are an im 
provement on the relay described and claimed in 
an application for Letters Patent of the United 
States, Serial No. 146,997, filed by Branko Lazich 
on June 8, 1937, for Electrical relays. 
I shall describe one form of electrical relayS 

embodying my invention, and one circuit in 
which relays of this type are adapted to be used, 
and shall then point out the novel features there 
of in claims. 

In the accompanying drawing, Fig. 1 is a view, 
partly in isometric projection, and partly di 
agrammatic, showing one form of relay embody 
ing my invention. Fig. 2 is a diagrammatic view 
showing one form of circuit in which the relay 
shown in Fig. 1 is adapted to be used. 

Similar reference characters refer to similar 
parts in both views. 

Referring first to Fig. 1, the relay, which is 
designated as a whole by the reference character 
R, comprises an electromagnet consisting of tWO 
magnetizable pole pieces and 2 provided at their 
upper ends with outwardly extending portions fa 
and 2a, respectively, and at their lower ends With 
inwardly extending portions b and 2b, respec 
tively. The outwardly extending portions fa and 
2a are Connected by a backstrap 3, and mounted 
on this backstrap is an energizing winding 4. 
The portions b and 2b of the pole pieces have 
their lower or pole faces c and 2c ground to lie 
in the same plane. 
The relay also comprises a magnetizable arma 

ture 5 which is pivotally mounted adjacent one 
end at point 6 for Swinging movement toward 
and away from the pole faces fo and 2c of the 
pole pieces and 2. The armature 5 is Opera 
tively connected with a plurality of contact fin 
gers 7 and 8, shown diagrammatically in the 

(C. 175-339) 
drawing, in such manner that, when the arma 
ture is SWung away from the pole pieces and 
2, the fingers I and 8 will engage fixed pack co 
tact members la and 8a, , respectively, to close 
back contacts 7-la and 8-8a, but that, when 5 
the ai'nature is SWung toward the pole pieces, the 
contact fingers Will then move out of engagement 
with the back contact members and into en 
gagement with fixed front contact members Tb 
and 8b, to open the back contacts and close front, 0. 
contacts -ib and 8-8b, respectively. The 
physical structure of the contactfingers and asso 
ciated fixed contact members, and the means for 
connecting the fingers with the armature 5, form 
no part of my present invention and may be 5 
Similar to that shown in the Lazich application 
referred to hereinbefore. 
The relay further comprises an L-shaped pre 

naanent magnet 9 which is secured at one end to 
the pole piece , and the other end of which ex- 20 
tends underneath the armature 5 opposite the 
pole face c of the pole piece in such manner 
that, when the armature 5 is SWung away from 
the pole pieces f and 2, it will be SWuling toward 
the permanent magnet, and vice versa. In ac- 25 
tual practice, the armature 5 will be prevented 
from actually touching the pole pieces and 2. 
or the permanent magnet, by suitable non-mag 
netic stops or core pins not shown in the drawing. 
Assuining that the lower end of the permanent 30 

magnet 9 is a north magnetic pole and the upper 
end a South magnetic pole, as indicated by the 
letters N and S in the drawing, the operation of 
the relay is as follows: When the winding 4 is de 
energized, the neutral armature will drop, under 35 
the influence of gravity, to the position shown 
So that the back contacts -la and 8-8a. Will be 
closed, and under these conditions, a part of the 
flux from the permanent magnet will pass 
lengthwise through the armature and will exert to 
on the armature a torque which assists the pull 
of gravity in holding the back contacts closed. 
The parts are so proportioned that this torque, 
together with the force of gravity, will be suffi. 
cient to prevent the back contacts from bouncing 45 
Open even though the relay is Subjected to con 
siderable shock or vibration. 

I shall now assume that the Winding 4 is en 
ergized in Such manner that the pole piece f be 
comes a south pole and the pole piece 2 becomes 50 
a north pole. Under these conditions, the per 
manent magnet and electromagnet fluxes will 
luck each other in the armature 5, and as the 
electromagnet flux builds up in the armature, 
a point will be reached at which the upward pull iss 
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exerted on the armature by this flux will exceed 
the down Ward pull due to the permanent mag 
net flux and the force of gravity, and when this 
happens, the armature 5 will Swing toward the 
pole pieces and 2 to thereby open the back con 
tacts --Tai and 8-8a and to close the front con 
tacts -7b and 8-8b. 

If, When the arinature occupies its released 
position, the Winding 4 is energized in such man 
ner that the pole piece becomes a north pole 
and the pole piece becomes a south pole, the 
flux due to both the electromagnet and the 
p: in 3.ne:ht n2ginet Wiil then thread the ar 
mature in the Same direction and under these 
conditions the arnature 5 Will remain in the 
position shown even though the energization of 
the Winding 4 is increased to many times its nor 
inal Value. For example, tests made on a relay 
which was constructed in accordance with my in 
Vention, and which was designed to operate at 10 
Volts when current of the proper polarity was 
Supplied to the Winding 4, indicated that the re 
lay Would not pick up its armature when current 
Of the Opposite polarity was supplied to the wind 
ing even though the voltage was increased to 
120 voltS. 

It should be particularly pointed out that, if 
the polarity of the permanent magnet 9 is re 
Versed from that shown in the drawing, the re 
lay Will Operate in a manner similar to that just 
described, except for the fact that the polarity of 
the current which must be supplied to the Wind 
ing 4 to cause the amature to pick up will then 
be reversed. 
One advantage of a relay embodying my in 

vention is that, by properly proportioning the 
parts, the back contact pressures may be made 
Substantially equal to the front contact pressures 
Without materially increasing the energy which 
must be Supplied to the relay to cause the arma 
ture to pick up over that which would be neces 
Saly if the permanent imagnet were not provided. 

Referring now to Fig. 2, I have here shown a 
relay embodying my invention connected with a 
pair of Wires 0 and over pole changing con 
tactS 2 and 3 of a polar relay P, which latter 
relay is also connected with the line wires O and 

. The line wires 0 and f , in turn, are con 
nected with a battery B over a pole changer PC, 
Which pole changer may either be operated man 
llally or may comprise contacts of another relay. 
With this arrangement, whenever the pole 
changer PC is reversed, the polar relay will nor 

2,203,888 
mally reverse its polar contacts, with the result 
that the relay R will normally always be Supplied 
With current of the same polarity. This polarity 
is so chosen that relay R. Will close its front con 
tacts and Open its back contacts when it is Sup 
plied with current of this polarity, and as a re 
Sult, if the polar contacts of relay P should fail 
to reverse for any reason, relay R will then be 
supplied with current of the polarity to which it 
Will not respond, and it will then fail to close itS 
front contacts. Such an arrangement is useful 
in certain forms of signalling Systems wherein the 
signal indication depends upon the position of 
the polar armature of a polar relay, and it is 
desired to insure that an indication will not be 
given unless the polar armature reverses in the 
proper manner, the necessary check on the op 
eration of the polar relay being provided by in 
cluding in the signal circuits a front contact of 
the relay R, so that the signal circuits Will be 
come closed. When and only when relay R is 
picked up. 
Although I have herein shown and described 

only one form of relay embodying my invention, 
and One form of circuit in which it is designed 
to operate, it is understood that various changes 
and modifications may be made therein within 
the scope of the appended claim. Without depart 
ing from title spirit and Scope of my invention. 
Having thus described my invention, What I 

claim is: 
A relay comprising a Winding, a backstrap on 

which said winding is mounted provided at each 
end with a pole piece, an armature pivotally Sup 
ported adjacent one pole piece for SWinging move 
ment either toward or away from both Said pole 
pieces simultaneously and biased by gravity to 
Swing a Way from Said pole pieces, and a perma 
inent magnet secured at one end directly to the 
pole piece at the free end of Said armature and 
having its other end disposed opposite the pole 
face of said last mentioned pole piece in such 
nailler that when Said annature SWingS away 
from Said pole pieces it will SWing toward said 
other end of Said permanent magnet, whereby 
Said permanent magnet exerts a hold-down 
torque on Said armature when said electromag 
net is deenergized and prevents said armature 
from SWinging toward Said pole pieces when said 
Winding is supplied with current of one polarity i 
but not when said winding is supplied with cur 
rent of the other polarity. 
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