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1. 
This invention relates to relays of the electro 

magnetic type. 
An object of the invention is to provide a com 

pact relay of convenient shape. 
Another object is to provide a relay that is sen 

sitive, reliable-in operation, and relatively immune 
to vibration. 

Still another object is to provide a relay design 
that is adapted for economical manufacture and 
in which the number and arrangement of the con 
tacts can be readily varied to meet different re 
quirements. 

Briefly, the invention consists of a relay sub 
stantially all parts of which are enclosed in a 
cylindrical case of paramagnetic material consti 
tuting a portion of the magnetic circuit of the re 
lay and also constituting the frare for directly 
supporting the winding, core, armature, contact 
elements, and terminal connections of the relay. 
A full understanding of the invention and the 

manner in which the foregoing objects, together 
with other more specific objects and features, are 
achieved, will become apparent from the follow 
ing detailed description with reference to the 
drawing in which: 

Fig. 1 is a longitudinal section through one en 
bodiment of the relay and 

Fig. 2 is an exploded view showing various ele 
ments of the relay in perspective. 

Referring first to Fig. 1, the relay therein dis 
closed comprises a casing to of iron or other para 
magnetic material which constitutes the frame 
for Supporting all the other elements of the relay 
and also constitutes a portion of the magnetic cir 
cuit. 
includes an upper section of relatively small 
diameter and a lower section f2 which may be 
shorter but is of larger diameter. The upper end 
f f is closed by an integrally formed end wall 3, 
and the two sections and f2 are interconnected 
by a transverse annular wall 4. 

Centrally disposed within the upper section of 
the case and secured to the end wall 3 is a cylin 
drical core member 5 of paramagnetic material, 
and a winding 6 is interposed between the core 
5 and the casing wall ff. The winding may be 

additionally insulated from the core member 5, 
the end wall 3, and the side wall , by insulating 
walls f, 8, and 9 respectively. A washer 20 
dimensioned to fit snugly within the insulating 

It is preferably of cylindrical shape and ; 
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wall 9 and around the core member 5 may be 
provided at the lower end of the winding. 
There is secured to the lower end of the core 

is a pole piece 2 of paramagnetic material hav 
ing a pole face 22 offset from the axis of the relay 
and perpendicular to the axis. This pole piece 
cooperates with an armature 23 of paramagnetic 
material which is pivotally supported near its 
center of gravity by a pin 24 from a tongue 25 of 
an armature-supporting element of paramagnetic 
material, the tongue 25 extending radially in 
wardly from an annular base section 28 which has 
an upper surface fitting against the inner surface 
of the annular wall or shoulder f4 and has a pe 
ripheral surface corresponding in Shape to that 
of the inner surface of the large cylindrical cas 
ing section f2. A thin wall 27 of insulating ma 
terial such as paper or plastic is provided as an 
insulating lining for the large section f2. It will 
be observed that the armature 23 has a slot 23a 
provided therein for the entry of the end of the 
supporting tongue 25, the end of which is turned 
upwardly so that the transverse plane of the pivot 
pin 24 is positioned above the upper surface of the 
base portion 26 of the armature-supporting ele 
ment. The end of the armature 23 opposite that 
end juxtaposed to the pole face 22 has secured 
thereto a pin 23b, preferably of insulating mate 
rial, which projects down through a hole 25b in 
the tongue 25 into engagement with a contact to 
be actuated thereby. 
A contact assembly is positioned immediately 

below the armature-Supporting element and com 
prises a plurality of insulating washers 28 and 
three contact elements 29, 30, and 3 (Fig. 2) ar 
ranged in a stack between the insulating wash 
ers. Each contact element consists of a base por 
tion 29a, 30a, or 3a, as the case may be, and an 
inwardly extending tongue 29b, 30b, or 3fb, as the 
case may be, and also has a short inwardly ex 
tending soldering lug 29c, 30c, or 3 c. It will be 
observed from inspection of Fig. 1 that the contact 
tongue 30b is longer than the tongues 29b and 
3fb so that it extends therebeyond into the path 
of the actuating pin 23b of the armature. As 
shown in Fig. 1, the winding 6 is energized, and 
the right end of the armature 23 is drawn against 
the pole face 22, in which position the pin 23b has 
moved downwardly to carry the tongue 30b 
against the contact 3 lb. The contact tongues are 
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of spring metal so that when the winding is 
de-energized, the restoring force of the tongue Ob 
will carry it out of contact with the tongue 
and into contact with the tongue 23, socking the 
pin 23b and the armature 23 clockwise in so do 
ing. Movement of the armature 23 away from the 
pole piece 22 is preferably limited iy a stop which 
is constituted by the artured easil of a totague 
32b of a stop member 32 (Fig. 2) aaving an aranul 
lar base portion 32a corresponding in general di 
mensions to the insulating washers as a 26 Stacked 
between the uppermost of the Wasiae's 28 and the 
base portion 26 of the airmatures Siggorting eie 
anent. m 

A lower end wall 3 is provided to for a lostre 
for the case O. In addition, it functions to coin 
press the contact assembly and the arrnature-Sup 
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s 
The relay can be assembled very rapidly in 

manufacture, since the placing of the armature 
essenby and the contact assembly is accom 
plished by simply loading the parts into the open 
end of the relay case while the atter is botton 
side up, placing the end wall 3 into position and 
pressing in the jugs 8. The contact leads are 
connected into the contact lugs and brought out 
through he hollow terminals 38 prior to placing 
of the end wall 35 in position; thereafter the 
Wires are cut of at the tips of the prongs 36 and 
soldered in accordance with standard radio tube 
practice. 
Although for the purpose of explaining the 

invention one particular embodiment thereof has 
been described in substantial detail, numerous 

porting element against shoulder 64 and provide 
terminal connections to the exterior for the cont 
tacts and the winding of the relay. Thus, the end 
wall is preferably formed with contact pins 6 
and a central guide member 37 corresponding in 
shape to a standard radio tube base, so that the 
relay can be mechanically supported and connec 
tions completed thereto by inserting it in a stand 
ard radio socket. The various pins 3 are co 
nected to the contacts by flexible wires exteriding 
to the soldering lugs 29c, 30c, and 3e and by ex 
tending the lead wires from the winding 6 to a 
pair of the pins 36. 
The end closure member 35 may be Secured in 

place in accordance with standard radio tube 
practice by indenting the lower edge of the cylin 
drical section 2 into recesses provided therefor 
at suitable intervals around the end wall 35 as 
indicated at 38. 
To facilitate alignment of the elements supe 

ported within the enlarged section 2 of the case 
with each other and with the pole face 22, a pin 
39 may be extended through the shoulder and 
through the armature base 26 and the rest of 
the elements in the contact stack. The pin 39 is 
surrounded by an insulating bushing 39a, so that 
it will not short circuit the contact elements. 
The particular arrangement of contacts shown 

in the drawings is only one of many that can be 
employed, since a larger or a smaller number of 
contacts may be employed according to the re 
quirements of the relay. When a larger number 
of contacts are employed, the insulating washers 
28 may be made thinner or fewer in number to 
compensate for the additional contacts employed, 
or the lower section 2 of the case can be made 
longer. 
The armature 23 is preferably dynamically bal 

anced so that it is relatively insensitive to vibra 
tion or sudden movements such as may occur 
when the relay is employed on a moving vehicle 
or the like. m 

. The relay is relatively sensitive for its size and 
weight because of the fact that the Outer casing 
functions not only as a supporting frame, but also 
as a portion of the magnetic circuit of low re 
luctance. It will be observed that the contact 
area between the upper face of the arrnature 
supporting element 26 and the lower face of the 
shoulder 4 of the case is relatively large, insur 
ing low reluctance at this point. Furthermore, 
the reluctance of the magnetic path between the 
armature 23 and the supporting tongue 25 is 
relatively low. The sensitivity of the relay can 
be increased by employing special magnetic mas 
terials such as permalloys for constructing the 
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case 0, core 5, pole piece 2, armature 23, and 
armature-supporting element 2, 75 

(changes can be made from the exact construction 
shown without departing from the invention. As 
an example of changes that can be made, it is 
not necessary that the case 0 or all portions 
thereof be made of circular cross-sectional shape. 
It may be desirable in some instances to make at 
least the lower portion of non-circular shape to 
prevent rotation of the partsmounted therewithin 
without resorting to the use of the guide pin 38, 

clair: 
... An electrical relay comprising: a cup-shaped 

casing containing in the closed end thereof an 
actuating winding; means including a movable 
armature constituting a magnetic circuit for said 
winding; and a contact assembly for actuation 
by said armature, said contact assembly compris 
ing a plurality of contact elements each having 
a parametrically continuous base portion fitting 
within and transversely supported by said casing, 
and insulator elements interposed between and 
corresponding in shape to the said base portions 
of said contact elements and fitting within and 
transversely Supported by said casing, and means 
compressing said contact and insulator elements 
together within said casing. 

2. An electrical relay comprising: a cup-shaped 
casing of paramagnetic material containing a 
paramagnetic core member secured to the closed 
end of the casing; an actuating winding within 
said casing and surrounding said core member 
the core member extending completely through 
said winding and having a pole piece exterior of 
said winding; an armature assembly including 
a pivoted armature in cooperative relation with 
said core member and casing for movement in 
response to energization of said winding; said 
armature assembly including an armature-sup 
porting element of paramagnetic material fitting 
within and of the same parametric shape and 
dimension as the parametric shape and dimension 
of the interior surface of said casing whereby said 
armature assembly is mechanically supported by 
said casing against transverse movement and 
completes a magnetic circuit of low reluctance 
between said armature and casing; a contact 
assembly comprising contact elements each have. 
ing parametrically continuous base portions fit 
ting within and transversely supported by said 
casing and insulator elements stacked with said 
contact elements and corresponding in shape to 
the base portions of said cintact elements and 
fitting within and transversely supported by said 
casing; a shoulder integral with said casing 
against which the end of Said armature-support 
ing element rests; and means compressing said 
armature-supporting element, the base portions 
of said contact elements, and said insulator ele 
ments in a single stack against Said shoulder and 
longitudinally supporting all said elements con 
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stituting said stack in desired longitudnally ar- REFERENCEs CED 
ranged relation to each other; said casing come The following references are of record in the 
prising a first section of uniform cross section s 
adjacent the closed end and containing said wind- fle of this patent: 
ing, and a second section of uniform cross section is UNED STATES PATENTS 
larger than the cross section of said first section Number Name Date 
and containing said armature assembly and said 732,851 Hanchett ----------- July 7, 1903 
contact assembly, said casing including a trans- 808,834 Goodrum ------ ----- Jan. 2, 1906 
verse wall interConnecting said first and second 1,034,583 Cavanagh ---------- Aug. 6, 1912 
Sections and constituting said shoulder against O 1,943,240 Lear et al. ---------- Jan. 9, 1934 
which said armature-supporting element rests. 2009,892 Leece -------------- July 30, 1935. 
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