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This inventiongenerally relatesito electric relays and 
more particularly to a relay having a quick-make quick 
break action designed toperform satisfactorily, particu 
larly under the environmental. conditions encountered in 
aircraft and missile ‘applications. 

In iconventionalirelay .construction, three normal com 
ponents are usually employed: a magnetic-coil; amem 
ber actuated by the coil; and,gmeans for retaining the 
member in an unactuated position. The manufacturing 
problems and operating .dif?culties I associated . with‘ present 
day relaysfor'the most part relate‘ to the structural details 
requiredtto provide cooperative functioningof these three 
components, _ g 

It is, therefore, ‘an object-of the; present invention to 
providean'electricrelay having a:minimum\number of 
moving~parts,‘-which will withstand and remain depend 
able despite .unusual. environmental ‘conditions, such as 
excessive .vibration, acceleration, and the like. 
Another object of-the‘ presentinvention is to provide 

an. electric relay, which-includes a balanced contact ar 
rangement resulting in equal contactpressure, and which 
doesnot require the use of springs, pivots, or other struc 
tural details susceptible to failure after repeated operation. 

Still another object of the present invention is toipro 
vide an electric relay which may be economically manu 
factured and yet, which ,is simple and rugged in its 
construction. 

These and otheriobjects and advantages "of. the present 
invention areigenerally attained’ by providing an electric 
relay which includes a casing within which is disposed a 
force meansv in=the form of a permanent magnet; having 
one- end connected thereto. Solenoid >means are also 
coupled to the casing and positioned a given distance 
frorntthe. other .end of the magnet. Interposedbetween 
the other end or free end of ‘the/magnet and the solenoid 
means is a movable contact means which is normally 
urged towards a ?rst position by the magnet and actuated 
towards a second position by energization of the solenoid 
means. 

A ?rst stationary contact means is coupled Within the 
casing and positioned for connection with the movable 
contact means when the movable contact means is in its 
?rst position. Similarly, a second stationary contact 
means is coupled within the casing and positioned for 
connection with the movable contact means upon actua 
tion of the latter to its second position. 

Preferably, the movable contact means includes three 
individual contacts (although one or two individual con 
tacts may also be used) whereby balanced contact pres 
sure may be attained. With such an arrangement and 
suitable lead and terminal connections, a three-pole dou 
ble throw relay function is attained. 
A better understanding of the present invention will be 

had by reference to the drawings, showing only an illus 
trative embodiment, and in which: 

Figure l is a cross sectional view of the electric relay 
of the present invention; 
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2 
Figure 2 is a top elevational view of the movable con 

tact means shown in‘ Figure 1; and 
Figure ,3 is a schematic wiring diagram of the relay 

shown in Figure 1. 
Referring now'to the drawings, there is shown in Fig 

ure 1 an- electric relay according to the present invention 
including a casing '10 having disposed therein a perma 
nent magnet ‘11. The magnet 11 may be supported in 
anyv conventional manner'within the casing 10, as from a 
cover plate not shown. 

First stationary contact means are provided in the 
form of‘ an annular carrier 12 which is suitably mounted 
within the. casing 10' about the periphery of the magnet 
11 and spaced ‘therefrom. The carrier 12 has mounted 
thereonzaplurality of‘contacts 13, the upper portions of 
which function as'terminals for the leads indicated. A 
movable contact means 14-is- held in a position below the 
carrier 12<by the force of the magnet 11 such that its 
contacts -15 form» an electrical connection with the ‘sta 
tionarycontacts 13. The movable contact means 14 or 
spider, as more clearly shown in Figure 2, has incor 
porated therein aplunger 16 secured thereto through the 
meansof a hollow rivet 17. 
The plunger‘164-is provided with a conical recess 18 

adapted to mate with the core of the solenoid assembly, 
,the latter .beinggenerally designated-by the numeral 19. 

When energyis applied to the solenoid assembly 119,. 
the movable contact means or-spider 14 is urged down: 
wardly towards asecond stationary vcontact .means‘or 
lower carrier .20. provided with contacts 21. Thelower 
carrier means 20. may be secured. to the casing 10‘ by any 
suitable connections and further supported on the bottom 
plate- 22 of.v the casinglt). 
The solenoid structure has .the usual componentsand , 

includesacoil casing 23 enclosing a coil'24, the latter: in 
turn. surrounding a. core 25. The core 251 has a ?anged 
base portionv 26 and terminates at its free end in a 
conicalfly shaped head adapted to mate with and ?t within 
the conical recess 18. of the, plunger 16. VA nonmagnetic ‘ 
brass sleeve or tube 27 is disposed around the core‘25 
and is jointedto ya head member 28 radially inserted. be 
tween the coil casing 23>and the plunger16. 
The operation of the unit will-beclear from an ex 

amination of Figure 3 in conjunction with the descrip 
tionheretoforegiven with. respect‘to Figures 1 and '2. 
Byproperdesign,permanent.magnet 11 is providedso 
as.to.bias and; attract by. magneticvforcetthe plunger-16 
on the spider .orlrnovable .Vcontact means 14 to thev-nor- - 
mal or ?rst position as shown in Figure 1. In such posi 
tion, the movable contacts 15 of the spider 14 Will be 
contacting the stationary contacts 13 of the carrier 12. 
It will be appreciated that although only two sets of con 
tacts 13 and‘lS are shown in Figure 1 that the unit 
preferably has three contacts 13 circumferentially spaced 
and designed to be axially or vertically aligned with the 
contacts 15 on the spider 14 as indicated in Figure 2. 
With such a construction, it will be realized that a tripod 
arrangement is achieved whereby equal contact pressure 
is provided, respectively, between connecting contacts 13 
and 15 in every instance. It will be appreciated that with 
slight modi?cations, the spider or movable contact means 
14 may be modi?ed in conjunction with the stationary 
contact means employed so as to include only two con 
tacts or even one contact properly spaced so as to result 
in a similar balancing of contact pressure. Thus, with 
two contacts, they could be disposed in diametrical rela 
tionship; and, if one contact were used, it would be desir 
able to have it positioned along the axis of the movable 
contact means 14. 

Referring now to Figure 3, with the arrangement as 
preferably employed and shown in Figure 1, the terminals 
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30 would be connected through leads to the stationary 
contact members 13 which in turn would be connected to 
the movable contact members 15, as indicated by the 
terminals 32 connected to the bar-like members 33 of 
Figure 3. - 

Upon energization of the solenoid 19, as through leads 
34- shown in Figure 3, the bar-like members 33 would be 
actuated so as to come in contact with leads connecting 
with terminals 31. This schematic movement would be 
represented in fact by movement of the spider or movable 
contact means 4 downwardly towards the core 25 such 
that the movable contacts 15 would contact the stationary 
contacts 21 provided on the carrier 20. Thus, a three 
pole, double throw relay operation is achieved. 

It will be appreciated that as the plunger 16 comes 
down into engagement with the upper conical surface of 
the core 25, the magnetic path of the solenoid 19 will 
be from the core 25 through the plunger 16 to the head 
member 28, and thereafter through the casing 23 and 
back through the base portion 26 of the core 25. The 
opposing magnetic ?eld of the permanent magnet will be 
through the casing 10, down through the bottom plate 
22, through the casing 23 of the solenoid, through the 
head 28, and up through the plunger 16 to the other end 
of the permanent magnet. It is evident with this type 
of construction that nearly every portion of the relay 
performs a dual function in not only being employed 
for mechanical purposes, but also for electromagnetic 
purposes. 

It is further to be noted that the rivet member 17, 
as heretofore mentioned, functions not only as a means 
of holding the plunger to the movable contact means or 
spider 14, but also functions as an escape valve for any 
air pressure that tends to build up in the cavity 18 as 
the plunger 16 mates with the upper portion of the 
core 25. 

Although an illustrative embodiment has been shown, 
it will be appreciated that many changes and modi?ca 
tions may be made in the various structural details and 
in the contact arrangement. In consequence, it is not 
the intent to-limit the invention to the particular form 
shown and described, but rather in accordance with the 
scope and spirit of the following claims. 
What is claimed is: 
1. An electric relay comprising: a casing; a permanent 

magnet disposed within and having one end connected 
to said casing; solenoid means coupled to said casing and 
positioned a given distance from the other end of said 
magnet; ?oating movable contact means interposed be 
tween said solenoid means and said other end of said 
magnet, said movable contact means including a plunger 
of magnetic material so as to be normally urged towards 
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a ?rst position by said magnet and actuated towards a 
second position upon energization of said solenoid means; 
?rst stationary contact means coupled within said casing 
and positioned for connection‘with said movable contact 
means when said movable contact means is in said ?rst 
position; and, second stationary contact means coupled 
within said casing and positioned for connection with said 
movable contact means upon actuation of said movable 
contact means to said second position. 

2. An electric relay, according to claim 1, in which 
said solenoid means includes a housing connected to said 
casing; said housing, said casing, and said plunger form 
ing a part of a magnetic circuit with said permanent 
magnet when said movable contact means is in said ?rst 
position. 

3. An electric relay, according to claim 1, in which 
said core is provided with a conically shaped head, and 
in which said plunger includes a conically shaped recess, 
said head being adapted to mate with said recess upon 
actuation of said plunger. 
'4. An electric relay, according to claim 3, in which 

said plunger includes an aperture allowing air to escape 
from said recess upon mating of said bead in said recess. 

5. An electric relay, according to claim 1, in which 
said movable contact means includes three spaced con 
tact members de?ning a given plane. 

6. An electric relay comprising: a casing; force means ' 
coupled to said casing; solenoid means coupled to casing 
and positioned a given distance from said force means; 
?oating movable contact means interposed between said 
force means and said solenoid means, said movable con 
tact means being normally urged to a ?rst position by said 
force means and actuated towards a second position upon 
energization of said solenoid means, and said movable 
contact means including three spaced contact members 
de?ning a given plane; ?rst stationary contact means 
coupled within said casing and positioned for connection 
with said movable contact means when said movable con— 
tact means is in said ?rst position; and, second stationary 
contact means coupled within said casing and positioned 
for connection with said movable contact means upon 
actuation of said movable contact means to said second 
position. 
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