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To all whom it may concern: 
Be it, known that I, Louis A. MoRTIMER, 

a citizen of the United States, residing at 
New York, in the county of New York, 
State of New York, have invented certain. 
new and useful Improvements in Electrical 
Relays, of which the following is a full, 
clear, concise, and exact description. 
This invention relates in general to elec 

trically operable de rices, and more particu 
to electromagnets, the device herein 

The principal object of the invention is 
to provide an improved device, of the char 
acter above mentioned, which is compact, 
positive in its operation, efficient and inex 
pensive. - 

This is accomplished in accordance with 
this invention, as is hereinafter more par 
ticularly described, by using a permanent 
magnet, preferably of the U type, and an 
electromagnet located so that one end of its 
core magnetically contacts at the neutral 
point of the permanent magnet. Normally 
the magnet path is through both legs of the 
permanent magnet. But, when the electro 
magnet is magnetized by a direct current, 
the magnetic flux in one of the legs is in 
creased and in the other it is decreased. 
Consequently, the path of the flux is then 
through the core of the electromagnet and 
through the legs of the permanent mag 
net. It is upon these changes in the inten 
sity and direction of the magnetic flux that 
the operation of this relay depends. 
With this structure a variety of results 

are obtained. When direct current is ap 
plied in one direction, an armature will be 
actuated by one of the poles of the perma 
nent magnet. With a reversal of current 
another armature will be actuated by y . . 

Al other pole of the permanent magnet. 
ternating current will cause both armatures 
to be actuated. 
The preferred form of the invention is 

shown in the drawing together with a dia 
gram of a circuit in which it might be used 

Between the legs N and S of a U shaped 
permanent magnet 1 is located an electro 
magnet, of which 3 (shown in dotted lines) 
is the soft iron core, and 4 is the winding 
terminating in wires 5 and 6. The core 3. 
terminates in a bent flattened piece 7, which 
is fastened to the permanent magnet 1, by 

a sciew S. A fiber disk 2 is provided to protect the winding 4. 
fastened on the core 3 of the electromagnet 
and fits Snugly between the legs N and S 
of the permanent magnet to hold the core 
3 rigid. Core 3 ends in a flattened por 
tion 10. Supporting members 11 and 13 
are bolted fast to the flattened portion 10 
by means of bolts 12 and 15. Between sup 
porting members 1 and 13 is held a fiber 
base 22. Jinder the nut 16 of the bolt 12 
is placed a lug 14 which furnishes a means 
of grounding, through the wire 42, the sup 
porting members 11 and 13. Spring mem 
bel's 20 and 21 serve as hinge supports for 
armatures 17 and 18 respectively. Rivets 
19 are used to permanently fasten the 
Spring member 20 to supporting member 13 
and to armature 17. Likewise, spring mem 
ber 21 is permanently fastened by means 
of rivets 19 to supporting member 11 and 
armature 18. 

Contact members 23 and 24 are fastened 
to fiber base 22 by means of bolts 25 and 
30. Bolt 30 is instilated from contact mem 
ber 23 by means of insulating washer and 
sleeve 31. Similarly bolt 25 is insulated 
from contact member 23 by means of 
washer and sleeve 28. 

In order to provide a means for con 
necting the contact member 23 and 24 in a 
circuit, a lug is placed between the insul 
lator 28 contacting with contact member 
23, and a lug 27, is placed under the nut 
26 of the bolt 25. 
Contact member 23 is provided with a 

threaded screw 33, having a lock nut 32, 
passing through contact member 23 and con 
tacting with armature 17 at a point 36. 
Contact member 24 is provided with a simi 
lar contacting screw 35, having the locknut 
point 37. 

A fiber block 9 is 
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34, which contacts with armature 18 at 
In the circuit of which this relay forms a 

part, A, B and Care switching keys in which 
the inner or normal contacts are in contact 
with the Swinging contacts. The outer or 
alternative contacts are connected to a 
source of current as shown. Left alterna 
tive contact A is connected with the negative 
pole of a current source of which the posi 
tive pole is grounded. Left alternative con 
tact B is connected with the positive pole of 
a current source of which the negative pole 
is grounded. Left alternative contact C is 
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connected to one of an alternating current 
soul'ce of which the other side is grounde( i. 
The right, alternative contacts A, B, and C 
are connected to a return ground. 
No "ma. cir!'ent flows fron gro indel 

battery 42 thi'ough 'elay 39, lug 29, contact 
member 23, Sci'ew 33, contact 36, al'mattlie 
1, spring 20, supporting member 13, lug 
3.4 and wire 42 completing the circuit 
through groilind. 

Similarly current flows from g 
battery 43 through 'ei ay 3S, lig 27, contact 
leihei 24, Screw 35, contact 37, ai'imature 
18, spiring 21. Supporting meinbei 11, olt 
12, lug 14, wire 42, completing the circuit 
through ground. 
This relays 3S and 39 are normally ener 

gized. 
The circuit from battery 42, through re 

lay a 'nature and contact 39, and lamp 41 to 
ground, is held open at the 'elay armattire 
ily the energization of relay 39. Similarly 
the circiit from grounded battery 43 
through relay amature ind contact 3S and 
lain 40 to ground is held open at the relay 
:: Finati'e by the energization of relay 38. 
When key ... is operated, negative cui'ient 

flows through left alternative contact of key 
A through the nonnai contacts of keys 3 
and C, over the line 5, thi'ough winding 4 of 
the electromagnet, energizing the core 3, 
over ine (3, through the right normal con 
tacts of keys C and B, through the Fight al 
ternative contact of key A to ground. The 
core 3 is energized so that the end 1 () becomes 
a north pole and end a south poie. 
The tendency is therefore for leg 3 to be 

magnetically strengthened and for the leg 
N to be weakened. Almatures 17 and 18 
being under the magnetic influence of the 
electromagnet become north poles. Conse 
quently armatile 18 is attracted to leg S 
and armature 1 is repelled by leg N. if 
sulflicient, current is introduced in the circuit 
the airmature 18 breaks contact with screw 
35 at point 37 and the circuit through which 
current energizes relay 3S, is opened. The 
circuit through lamp 40 is then closed and 
lamp 40 lights giving the desired signal. 

s 
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Similarly, operating key B produces the 
opposite magnetic effect in the relay. The 

grounded 
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armature 17 is drawn away from screw 33 
opening the contact. 36. Relay 39 then re 
leases and a lap 41 lights. 
When key C is operated, the operation of 

the a 'natures is a collination if what hap 
pened in the two preceding cases. But the 
residual magnetisin of the legs N and S is 
great enough to keep both of the al'matures 
17 and is drawn away from the screws 33 
and 35. Both lamps 40 and 41 then light in 
the inailhel' efore shown. 
Three signals are thus shovyn, lamp 40 

when negative current is applied to the re 
lay, lamp 4} when positive current is simi 
larly applied, and the combination of the 
two lamps 40 and 41 when alternating cur 
ent is applied. 
What is claimed is: 
1. A relay comprising a U shaped per 

manent magnet, an iron core supported 
thereby and extending milway between the 
legs the 'eof, a nagnetizing coil mounted on 
said core, a pair of ariatures mounted on 
said core, one of said ai'l natures extending 
over one pole of the permanent in a ghet, the 
other of Saiki ai'ilatti:'es; extending () yel' the 
other role of the perimanent lagnet, and a 
contact member for each of said a 'natures. 
said contact inemier's being supported by 
the said core and insulate there from and 
from each other. 

2. A relay comprising a U shaped perma 
nent magnet, an iron core magnetically con 
tacting there with and supported thereby 
imilway between the legs thereof, a nag 

: Aing coil lounted on said cole, a pair of 
ties resiliently mounted on said core. 

G:le {}! said a matures extending over and 
in 'ont of one poke of Sai pe'inanent mag 
net, the other of said are natures extending 
over and in front of the other pole of said 
permanent magnet aid a contact in ember 
for each of said aljntures, said contact 
Inenbers being supported by the said coi'e 
and insulated there'onn and from each 
other. 

In witness whereof. I helreunto subscribe 
my name this 25th day of November A. D., 
919. 

-- LOUIS A MORTIMER. 
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