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To all, Luhon, it invally concern: 
Be it known that I, MALCOLM. C. RORTY, re 

siding at Boston, in the county of Suffolk and 
State of Massachusetts, have invented certain 
Improvements in Polarized Relays, of which 
the following is a specification. 
The present invention is an improvementin 

relays, and particularly in that class of polar 
O 
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ized relays which are employed in association 
with telephone-switchboards to control the 
display of signals, to connect and disconnect 
the original circuit-terminals, and generally to 
afford a convenient means for the automatic 
effectuation of simple circuit changes. 
The object of the invention is to provide an 

exceedingly compact relay device which shall 
be simple in construction and certain and effi 
cient in operation. 
To this end the operating-armature is poised 

or fulcrumed upon one pole of a permanent 
magnet and is suspended and arranged to swing 
or Oscillate in an armature-space between con 
fronting poles of an electromagnet having an 
exciting-coil wound over or surrounding one 
only of its limbs and having its heel secured 
to the other pole of said permanent magnet. 
The armature-pole of the permanent magnet 
is formed at its end into a bevel or knife edge 
on which the armature is adapted to rock, the 
Said armature being attached to the magnet 
in such manner that the freedom of its move 
ment shall not be impeded and formed with 
an angular attachment or continuation ex 
tending backward over the said permanent 
magnet and adapted to engage and operate 
contact-springs of local circuits for the con 
trol of their reciprocal relations or for the es 
tablishment or disestablishment of contact be 
tween them. 
The invention may readily be comprehended 

by reference to the drawings which accompany 
this specification, wherein - 

Figure 1 represents a side elevation of the 
relay constituting the invention in a preferred 
form. Figs. 2, 3, and 4 are respectively a 
plan view and rear and frontelevational views 
thereof. Fig. 5 is a side elevation of a relay 

containing the invention, but with a modified 
armature-lever attachment and modified means 
for securing the armature to the permanent 
magnet-pole; and Fig. 6 is a front view of the 
armature associated with the relay so modi 
fied. Fig. 7 is a diagram of signal-circuits in 
volving the employment of the said relay and 
illustrating the operation thereof. 
A is the electromagnet, with confronting 

poles p and p". 
M is the rectangular permanent polarizing 

magnet, arranged with its straight stem in par 
allel to the limbs of the electromagnet and its 
poles in and O in such relation to the electro 
magnet that both poles of said electromagnet 
are magnetized by one of them, O, while the 
other, n, is held opposite the armature-space 
between the confronting poles p p" of Said elec 
tromagnet. 
His the armature, fulcrumed on the polar 

end n of the permanent magnet, which may 
be formed with a bevel edge, as in Fig. 1, or 
a knife-edge, as in Fig. 5, for this purpose, 
being held in place by a suitable screw or 
screws and suspended from said pole within 
the armature-space 2. The said armature H 
is provided with a continuation angle-piece 
h, extending backward over the stem of the 
permanent magnet, the armature and its con 
tinuation conjointly constituting a lever whose 
fulcrum is the beveled pole in of the perma 
nent magnet. 

It will be seen that the main function of the 
permanent magnet M is to impart an initial 
magnetization of the same sign to the two 
confronting poles of the electromagnet A and 
of opposite sign to the armature H, which 
hangs between them. The said armature be 
ing thus between two like poles is normally 
subject to like attraction by both, but is held 
toward the pole p"by the pressure of the spring 
f on the angle-piece h; but when the pole p 
is strengthened and the pole pneutralized or 
correspondingly weakened, which condition 
is brought about by transmitting through the 
coil S an electric current of appropriate di 
rection, the armature is attracted by and 

55 

75 

9o 

  



5 

O 

3O 

35 

2 

moves toward the strengthened pole p and is 
thus enabled to operate the circuit-changing 
springs ss. 
One or more banks of contact-springs is s”, 

forming terminals of circuit-conductors 234, 
are conveniently mounted within range of the 
free end of the armature continuation / and 
are adapted to be engaged thereby, so that 
their normal contact relations may be altered 
and the several possible arrangements of con 
tact established and disestablished by the 
movements thereof as the armature is attract 
ed toward one or the other of the electromag 
net-poles. 

Referring for the present more especially 
to Figs. 1, 2, 3, and 4, the electromagnet A. 
is composed of an iron core having two limbs 
or constituent cores. The constituent core (t. 
is a straight bar terminating forwardly in the 
pole or polar end p, and the other or comple 
mentary constituent core, b, is a bar formed 
with its middle portion or stem straight and 
both ends turned at an angle in like direction 
to overlap the ends of the straight core (i. 
The angular end of the complementary core 
l, which overlaps the rear or heel end of the 
straight core (, is secured directly thereto by 
the screw K, while the stem part, extended 
forward over and closely adjacent to the ex 
terior of the coil S, brings the other end to a 
position beyond the pole p of the straight 
constituent core, where its forward angular 
end is enabled to confront said pole at a short 
distance therefrom, forming the pole p” of the 
electromagnet and producing the armature 
space 2 between the poles. 
The electromagnet A has, preferably for 

economy of space and on the score of com 
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pactness, a single exciting helix or coil, and 
the said coil S is wound over or surrounds the 
straight core (i. 
The terminal wires of the electromagnetic 

spool emerge through holese in the rear head 
thereof and are provided with rigid attach 
ments e” for connection with the circuit-wires. 
The permanent magnet is a rectangular bar 

of permanently-magnetized steel bent at the 
pointy to a right angle, with a long arm ). 
and a short arm n. The short arm is rig 
idly attached at its pole 0 to the heel of the 
electromagnet, whose two limbs thus become 
continuations of one of the permanent mag: 
net-poles, and is secured thereto in any pre 
ferred manner, as by Screws. As shown in 
Figs. 1 and 3, the screw Kmay be utilized not 
merely to unite the two limbs of the electro 
magnet, but also to unite both to the said 
short arm an of the permanent magnet. The 
longer arm in of the permanent magnet ex 
tends forward over the coil or spool S of the 
electromagnet toward the poles of said elec 
tromagnet, its pole in being arranged to over 
hang the armature-space 2 thereof and bev 
eled to form a rocking edge or fulcrum, where 
on the armature H may be poised. The said 
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longer arm in Occupies the same position ver 
tical to the periphery of the exciting-coil on 
one side thereof that the straight middle por 
tion or stem of the complementary core b oc 
cupies on the other side, and the said coil may 
therefore be described as surrounding or en 
circling the straight core (, of the electromag 
net A and fitted between the stem of the com 
plementary core () of said magnet and the 
longer arm ), of the permanent magnet M in 
close contiguity to both, thus forming an ex 
ceedingly compact electromagnetic Organiza 
tion or mechanism. 
The armature H is poised on the bevel edge 

of the pole in of the permanent magnet and is 
suspended, as shown, in the armature-space 3 
between the poles p p” of the electromagnet. 
It may be provided with front and rear stop 
pins l'h' to prevent it from striking the poles 
p and por from approaching them too closely. 
To secure the said armature from displace 
ment without interfering with its freedom of 
motion or oscillation, screws it pass through 
holes in the angular extension h, and engage 
threaded holes in the magnet-pole 7, the Said 
holes in the armature extension being made 
large enough for the loose and free admission 
of said screws and the heads of said Screws 
when in place being out of contact with the 
surface of said extension and held sufficiently 
far away therefrom to insure the free play 
thereof. 
Two banks of contact-springs s and s” are 

shown as being mounted within range of the 
armature continuation or lever attachment h, 
which in the present instance consists of a 
plate integral with and similar in width and 
thickness to that which forms the armature 
itself, being, however, turned back substan 
tially at a right angle there with. Each bank 
comprises three springs connected with cir 
cuit-conductors 2, 3, and 4, respectively. The 
several springs are insulated from one another 
and from the magnet-stem in by interposed 
non-conducting washers u, and in each case 
the middle spring of the three extends suffi 
ciently far toward the armature end of the re 
lay as to rest immediately above the end of the 
armature continuation h. The two lower 
springs of each bank are shown as being in 
normal contact with one another; but by rais 
ing the free end of the middle spring such 
normal contact can be broken and an alter 
native one formed between the middle and 
upper springs, so that a circuit previously es 
tablished between the conductors 3 and 4 is 
disestablished and a new one between con 
ductors 3 and 2 is completed. Anon-conduct 
ing guide-study may be attached to the back 
of the permanent-magnet arm 71, and a pin 
extending therefrom projects through Suitably 
wide holes in the two lower springs of the set 
and impinges against the under side of the 
uppermost spring to serve as a normal Sup 
port therefor. Similar studs if may in like 
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manner be attached to the upper surface of 
the end of the armature-lever extension di 
rectly below the end of the middle springs, 
and these when the armature is attracted and 
rocks on its pivot are pressed against said 
Spring to bring about its change of position. 
Obviously the springs exercise reverse pres 
Sure on said armature extension h, and are 
thus enabled to serve also as a retracting 
agency for the armature. 
The form of relay particularly shown in 

Figs. 5 and 6 is not in any material sense dif 
ferent from that already described. It is, 
however, modified in the following respects: 
The polar end in of the permanent magnet, on 
which the armature H is poised, is beveled 
on two sides instead of on one only, as in Fig. 
1, being thus formed into a veritable knife 
edge on which the said armature may oscil 
late. 
The armature extension or continuation h, 

constituting the operative end of the lever 
fulcrumed on said knife-edge, instead of being 
a plate of width equal to that of the armature 
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itself and made in one piece therewith con 
sists of two pins , of brass or similar suitable 
metal, riveted or otherwise attached to the 
armature at the points i and extending, re 
spectively, below the two banks of contact 
springs S s”. Under these conditions the ar 
mature H does not obtain any support from 
the back of the stem in of the permanent mag 
net and is held in place upon the knife-edge 
by a screw k, which enters a threaded hole 
bored into the apex of said knife-edge, elas 
ticity being imparted to said knife-edge by a 
helical spring it, surrounding said screw. 
The diagram, Fig. 7, illustrates one appli 

cation of the relay of this invention. Two 
such relays R and Rare connected in differ 
ent branch circuits EE, both connected with 
a main circuit D, associated with a source of 
current W and two keys or push-buttons PP, 
adapted to connect said source with the said. 
main circuit D. The key P when operated 
connects the plus-pole of the said source V 
with conductor 6 and the minus-pole thereof 
with conductor 5 of the circuit, and the opera 
tion of the key Pestablishes the connection 
in reverse order. The direction of the cur 
rent in the circuit D and its branches E. E. 
thus depends upon which key is depressed. 
In one case, that wherein key P is operated, 
6 and its branches 7 and 17 are the outgoing 
conductors and 5 and its branches 8 and 18 
are the return conductors. In the other case 
when the key P is the one operated 5 and its 
branches 8 and 18 are the outgoing conduc 
tors and 6, 7, and 17 the returns. The relays 
RR are oppositely polarized or oppositely con 
nected, which of course amounts to the same 
thing, and actuate separate sets of contact 
springs s, which control separate local circuits 
Q and Q, containing, respectively, signal 
lamps q and 9°. Thus the pressure of the key P 

3. 

will result in the operation of one only of the 
relays-Say R-and the consequent display of 
signal (), while the operation of the key P. 
will in like manner bring about the operation 
of the relay Ralone and the display of sig 
nal 9. 

Having fully described the invention, the 
features thereof claimed as new are 

1. The hereinbefore-described relay, com 
prising an electromagnet with confronting 
poles; a permanent polarizing-magnet mount 
ed parallel to the limbs of said electromagnet 
and having its poles in juxtaposition to the 
heel and poles respectively thereof; contact 
Springs mounted upon said permanent mag 
net; an armature suspended between the con 
fronting poles of said electromagnet and 
poised or fulcrumed on the permanent-mag 
net pole nearest thereto, and having an attach 
ment or continuation extending backward 
Over Said permanent magnet; Said armature 

75 

and attachment constituting a lever actuated 
by said electromagnet, and adapted to engage 
said contact-springs for the control of their 
reciprocal relation. 9o 

2. In a relay, the combination of an electro 
magnet with confronting poles; a permanent 
polarizing-magnet mounted parallel to the 
limbs of said electromagnet and having one 
pole attached to the heel and the other ex 
tended forward into contiguity to the poles 
thereof; contact-springs of a controlled cir 
cuit mounted upon said permanent magnet; 
an armature poised or fulcrumed upon the said 
forwardly-extended permanent-magnet pole 
to be polarized thereby, and suspended there 
from between the poles of said electromagnet; 
and an attachment or continuation of said ar 
mature extending backward therefrom over 
said permanent magnet beneath said contact 
Springs and constituting conjointly with said 
armature a lever actuated in both directions 
by the poles of said electromagnet, and adapt 
ed thereupon to establish or disestablish the 
contacts of Said Springs; substantially as set 
forth. 

3. In a polarized relay, the combination of 
an electromagnet with one limb only surround 
ed by an exciting-coil and the other extended 
forward adjacent to said coil, and having the 
pole of the latter limb turned at an angle to 
confront that of the former with an armature 
space between; a rectangular permanent po 
larizing-magnet mounted parallel to said elec 
tromagnet having one pole secured to the heel 
and the other extended forward into juxtapo 
sition to the poles thereof; contact-springs of 
a controlled local circuit mounted upon and 
supported by Said permanent magnet; and a 
rectangular lever poised or fulcrumed upon 
the forward pole of said permanent magnet 
and having one end suspended from said per 
manent magnet in the said space between the 
poles of Said electromagnet to form the arma 
ture thereof, and the other extended rear 
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4. 

wardly over said permanent magnet, and be 
neath and in engagement with the Said con 
tact-springs; substantially as and for the pur 
poses described. 

4. The combination in a polarized relay, of 
a straight iron core; a complementary iron 
core with a straight stem and both ends turned 
at a right angle to overlap the ends of said 
straight core, one being secured to the heel 
end, and the other constituting a pole ar 
ranged to confront the pole end thereof, with 
an intervening armature-space; a rectangular 
permanent bar-magnet having one pole se 
cured to the heel of said cores, and the other 
extended forward to a point opposite the ar 
mature-space thereof and formed at its end 
into a bevel or knife edge; the stems of said 
bar-magnet and cores being allparallel to one 
another; an exciting-coil surrounding the said 
straight core, and fitted between the said per 
manent bar-magnet and the stem of said com 
plementary core; an armature suspended in 
the space between the poles of said cores, and 
poised or fulcrumed to swing on the knife 
edge pole of said permanent magnet; and elec 
trical contacts controlled by said armature; 
substantially as specified. 

758,918 

5. The combination in a polarized relay, of 
an electromagnet comprising a single exciting 
coil, and an iron core having two limbs one 
surrounded by said coil and the other extend 
ed forward adjacent to the exterior thereof 
and having its polar end prolonged beyond 
the pole of the interior limb and turned at an 
angle to overlap and face the same at an ap 
propriate distance to form an armature-space 
between said poles; a rectangular permanent 
polarizing-magnet having one pole secured to 
the heel and the other extending to the said 
armature - Space of said electromagnet, and 
terminating in a beveled or knife edge; and 
an armature secured to said permanent mag 
net, balanced on the knife-edge pole thereof, 
and suspended in the armature-Space between 
the poles of said electromagnet; substantially 
as set forth. 

In testimony whereof Ihave signed my name 
to this specification, in the presence of two sub 
scribing witnesses, this 15th day of June, 1903. 

MALCOLM. C. RORTY. 
Witnesses: 

GEO. WILLIS PIERCE, 
JoSEPH A. GATELY. 

45 

  


