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The present invention relates in general to 
multi-contact relay Switching devices and more 
particularly to the switching contact spring as 
Sembly controlled by the armature of an electro 
magnetic relay. 

It is the main object of the present invention 
to provide an improved twin contact spring as 
Sembly for use on relays, such as commonly used 
in telephone or like Systems. . 
When designing a twin contact spring assembly 

for a relay, it is necessary, in order to secure the 
best results, to have the two contacts of a spring 
close with approximately equal pressure to assure 
true twin contact action. This is most readily 
accomplished by having the movable springs and 
the stationary Springs similar in shape and placed 
in Superposed-relation one above the other as is 
done in nearly all known commercial relays. 
When this practice is deviated from by placing 
the main body portion of one spring to the side 
of, or in non-Superposed relation to, the main 
body portion of its adjacent spring in order to 
provide Sufficient space to permit easy manual 
tensioning of the Springs and proper position 
gauging of the contacts, then a contact exten 
sion arm is required on the free end of either one 
or both of the Springs to properly align the coop 
erating contacts of the movable and stationary 
Springs. In this case when the movable spring 
engages the contact extension arm of the sta 
tionary Spring a torque action occurs, and in case 
the contact extension arm has twin contacts 
thereon then one contact has heavy contact pres 
Sure and the other twin-contact has light, contact 
pressure or none at all, thus defeating the main- 8: 
-objective in a twin contact design. 
One of the features of the invention is to pro 

vide a twin contact Spring assembly having ad 
jacent Springs placed in non-superposed relation 
to permit easy adjustment, and in which two in 
dependently flexible contact carrying arms ex 
tend from the free end of the stationary spring 
to align the twin contacts on the stationary 
Spring with the contacts on the contact carry 
ing branches of the movable spring, such inde 
pendently flexible contact carrying arms of the 
'stationary Spring being designed to absorb the 
torque above mentioned and to give equal re 
Sistance to movement so as to equalize the con 
tact pressure on the contacts on the branches of 
the movable spring. The movable spring also 
has two independently flexible branches for car 
rying the twin contacts of the movable spring 
'So that if one of the two contacts engages before 
the other then the other flexible branch flexes 
independent of the first one-to cause the second 
contact to engage its associated working contact. 

In combination with the above the movable 
springs are each provided with a semi-rounded 
bushing secured near the contact carrying 
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branches on the longitudinal center line of the 
movable spring so that each contact carrying 
branch of each movable spring can move, or flex, 
independent of the other branch in case a first 
one of the contacts on One of the contact carry 
ing branches engages a contact on one of the 
arms of a stationary Spring before the other con 
tact on the other contact carrying branch en 
gages a contact on the other arm of the station 
ary spring to assist in equalizing contact pressure 
and insure twin contact closure. 
It is well known that when the relay armature 

is attracted to the relay core, the movable spring 
contacts strike the contacts of the "Stationary 
Spring a sharp blow thereby, causing the springs 
to vibrate at a frequency determined by its length 
and mass and With an amplitude determined by 
the striking force. The effect of the vibrations 
depends upon their amplitude, which may be 
enough to separate the contacts two or more 
times before the vibrations die out and the con 
tacts remain closed thereby producing open cir 
cuit periods of short durations. These open cir 
cuit periods, known as “contact-bounce' or re 
lay “chatter,' often cause false operations which 
may be of a serious nature and should be elimi 
nated or reduced to a point in which they are 
negligible. . . . 

Another feature of the present invention pro 
vides a simple and effective means for eliminat 
ing or reducing open circuit conditions due to 
"contact-bounce' to a negligible factor in the 
previously described improved twin contact spring 
a SSembly by extending the clamping base por 
tion of only the stationary spring so as to pro 
vide a relatively short stiff portion extending 
from the clamping base and which short stiff 
portion has two independently flexible S-shaped 
-arms extending from the free end thereof to 
align the contacts on Such arms with the coin 
tacts on the movable, spring. The two flexible 
arms are independently flexible With respect to 
each other and to the short stiff, portion of the 
stationary Spring and are of different length and 
mass so as to have different periodicities of 
vibrations and , different amplitudes. Due to 
the extended clamping means for each stationary 
spring, the distance from the free end of the 
stationary Spring to the clamping base is con 
siderably shorter than the corresponding por 
tion of the movable spring thereby providing a 
relatively short stiff, portion having a different 
vibratory characteristic than the longer and more 
flexible novable spring. In the stationary spring 
the distance, from the clamping base to its free 
end is relatively short with the result that the 
Stationary. Spring as a whole will vibrate at a 
relatively high frequency having a relatively 
Small amplitude thereby, reducing the open cir 
cuit, conditions, if any occur, to extremely short   
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durations of time. As previously described the 
twin contact carrying arms on the free end of 
the stationary spring are different in length and 
mass and therefore have different frequencies 
of vibration and amplitude when struck by tie 
inovable spring. During the vibratory periods 
of these twin contact arms on the Stationary 
spring, one of the pair of twin contacts on One 
of the arms will vibrate at one frequency and 
an plitude while the other twin contact on the 
other arm will vibrate at a different frequency 
and amplitude, such two different frequencies 
being superimposed on the short Stiff portion 
which vibrates at a third different frequency. 
The main body portion of the novable Spring 
also vibrates at a frequency different from the 
short stiff portion of the stationary spring and 
the contact carrying branches of the novable 
spring vibrate in unison but at a different fre 
quency than the main roody portion. Due to the 
different vibratory characteristics of the twin 
arms, the short stiff portion of the stationary 
spring, the main body portion of the movable 
spring and the contact carrying branches, none 
of which vibrate in Synchronism, one of the twin 
contacts on one of the arms may be in engage 
ment With its working contact on the corre 
sponding contact carrying branch of the now 
able spring while the other twin contact on the 
other arm of the stationary Spring may be out 
of engagement with its Working contact on the 
other corresponding contact carrying branch of 
the movable spring so as to maintain the circuit 
closed through at least one of the twin contacts, 
thereby reducing or eliminating open circuit 
conditions. 
The invention will be more readily understood 

from the following detailed description taken in 
connection with the accompanying drawings in 
Which: 

Fig. 1 is a top or plan view of a relay having 
the improved spring assembly; 

Fig. 2 is a side view of the relay shown in 
Fig. 1; 

Fig. 3 is a top or plan view of a similar relay 
having a slightly rhodified in proved spring 
assembly; 

Fig. 4 is a side view of the relay shown in 
Fig. 3; 

Fig. 5 shows an enlarged top view of One of 
the stationary Springs; 

Figs. 6 and 7 show partial top and side views, 
respectively, of the extremity of the free ends of 
the movable springs provided in the Spring as 
sembly shown in Figs. 3 and 4: 

Figs. 8 and 9 show partial top and side views, 
respectively, of the extremity of the free ends of 
the movable springs provided in the Spring as 
sembly shown in FigS. 1 and 2; 

Figs. 10 and 11 show partial top and side Views, 
respectively, of a portion of the make-before 
break spring shown in FigS. 1 and 2; and 

Figs. 12 and 13 show top and end views, re 
spectively, of the insulators used for Separating 
the springs in the Spring assemblies. 

Referring now more particularly to FigS. 1 
and 2 of the drawing, the electromagnetic relay 
comprises the usual field structure comprising the 
core 23, winding 25, the L-shaped heel piece 22 
secured to the core 23 by means of Screw 2 and 
the armature 26 which is pivotally secured to the 
heel piece 22 by means of the pivot pin. 29, yoke 
3 and screw 28. A bronze plate 32 is clamped 
between the yoke 3 and heel piece 22. The 
armature 26 has a welded residual 27 to prevent 

4. 
the residual magnetism from maintaining the 
armature attracted after the winding 25 is de 
energized. The armature has a turned over end 
3C for engaging the semi-rounded bushing 63 Se 

5 cured to the first movable spring 60 in the Spring 
assembly. 
The spring assembly comprises a plurality of 

insulators 40, stationary SpringS 50 and movable 
springs 69 and 70 secured to the heel piece 22 by 
means of Screws 46 and metal top plates 45 as 
shown in the drawings. 
Each stationary Spring 50 comprises a terminal 

end 56, a camping base portion 57 provided with 
holes 55, a main body portion 59, S-shaped arms 
54 and 55 with an S-shaped slot 53 between such 
arms, and a contact on each arm as shown in 
Fig. 5. 
Each movable spring 60 has a signilar terminal 

end and clamping base portion also provided 
with holes, a main body portion 69, a semi 
l'ounded bushing 63 Secured on the longitudinal 
center line of the main body portion, two di 
Verging contact carrying blanches 6 aid a con 
tact, 62 on each of the branches. 
The base portions of the stationary Spirings 5) 

and the base portions of the movable springs 60 
are aSSembled in Superposed relation With an 
insulator 42 Separating adjacent springs. The 
main body portions 59 of the stationary springs 
are assembled in superposed relation, the sin 
ilar main body portions of the movable Springs 
are also assembled in superposed relation but the 
main body portions 59 of the stationary Springs 
are assembled in non-Superposed relation to said 
similar main body portions of Said movable 
springs, thereby aligning the nain body porticiaS 
of said movable and Stationary Springs in dif 
ferent parallel planes. 
The insulators 40 are Substantially L-shaped 

and each comprise a main base portion 4, and 
an extension 4. Holes 43 are provided in the 
base portions 44 through which the screws 45 
extend to secure the spring assembly to the heel 
piece. The insulators 40 have embossed lugs 42 
which fit into the holes, such as holes S3 of 
the Stationary and movable Springs to properly 
align the same. The extensions 4 are approxi 
mately one-half the overall length of the insula 
tors and are provided to extend along only the 
main body portions 59 of the stationary Springs 
So as to shorten the free end of each stationary 
Springs So that its free end is approximatciy 
one-half the length the free ends of the novable 
springs. Each stationary spring 5 has its base 

5 portion 5 and part of its main body portion 59 
clamped in the assembly to provide a relatively 
short stiff free end portion. Since the free ends 
of the stationary Springs are relatively Short and 
Stiff as compared to the longer free ends of the 

60 novable springs, the free einds of the Stationary 
springs have a natural frequency of Vibration 
different from that of the longer free ends of 
the movable springs. 

She S-shaped arms 54 and 55 are of usegual 
65 length and mass and are independently flexible 

with regard to the main body portion 59. Since 
the S-shapadi arms are of unequal length and 
mass these two aris each have difiercit fre 
queicies of vibration with respect to each other 

70 and the main body portion 59. It should also be 
noted that the S-shaped arm 54, where it joins 
the main body portion, is considerably Wider than 
the Width of arm 55 where it joins 59. This dif 
ference in width of the two arms 54 and 55 has 

75 been carefully designed and tested to give equal 
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resistance to movement so as to equalize contact 
pressure when the is contacts. 62, of the movable 
springs engage the contacts 52 on arms :54 and 
55. 
The 'movable springs 6) have diverging 

branches. 6 near:the extremity of their free ends 
and each branch carries a contact 62 to cooperate 
with the associated: contacts 52 on the S-shaped 
arms of the stationary springs. Bushing 63 com 
prises an insulating member secured in a metallic 
cup-shaped member which is Welded on the cen 
ter-line of the main body portiora (9 near the eXr 
tremity of the free end of the movable springs. 
The insulating member of bushing 63 has a semi 
rounded. Surface so that the free end 69 may rock 
in case one of the contacts: 32 engages a contact 
on one of the S-shaped arms. 54 or 55 before the 
other contact 62 engages a corresponding con 
Itact. The diverging branches, 6 are each in 
.dependently flexible and are designed to give 
equal resistance to contact pressure. 
The uppermost Spring is bent, near its tree 

end to form a make-before-break spring combi 
"nation with its Working movable spring 69 and its 
tworking stationary spring 50. The main body 
portion'79 of spring 79 is assembled in superposed 
relation with the main body portions 63 of the 
movable Springs so as to align the spring in the 
same plane as the main body portions 69 of the 
movable springs. Branches converge from 
the main body portion 79 and each branch has 
a pair, of contacts 2, one of which cooperates 
With a contact 52 on a stationary spring and the 
Other which cooperates With a contact: 82 (vina, 
movable Spring. Spring 7 also has an exten 
sion 3, which is clamped between two extensions 
4f of two insulators A. Each movable spring 
also has an extension similar to extension 73 and 
these extensions are clamped in Superposed re 
lation With the extensions 4 on insulato's 49 
When the Spring set is assembled. 
The relay shown in Figs. 3, and 4 is similar in 

iconstruction to the relay shown in Figs. 1 and 2 
iWith slight modifications. The armature 96 has 
a shorter arm and the Well-known type of Screw. 
residual -97. The spring assembly has the same 
type of stationary springs, such as stationary 
Spring 50, but a slightly different movable spring 
8. The movable springs: 39, shown in part in 
Figs., 6 and 7, have a "base, portion, similar to the is 
base portion 57; a main body portion -89, an ex 
tension similar to extension F3, two diverging 
branches 8 which carry, the contacts 82, and a 
similar bushing 83 welded on the longitudinal 
center-line of the main body portion 89 at the: 
-extreme...free end of each spring. The diverging 
branches 8 and the converging portions forma, 
:closed slot.84 and these branches - 8 are inde 
pendently-flexible and are designed to give equial 

35 

:20 

25 

3.30 

t35 

A 

6 
and no larger. In designing contact. Spring as 
semblies for electromagnetic relays it is desirable 
to confine, the spring assemblies within a certain 
limit, which does not exceed the overall width of 
the magnetic-structure of the relay. The usual 
3method is to assemble both the movable Springs 
and the stationary. Springs in Superposed rela 
tion, one over the other, and, if a large number 
of switching contacts is desired, to provide the 
:relay with two armature arms and two sets of 
spring assemblies, each operated by its corre 
'sponding armature: arm. In spring assemblies of 
i this type, adjacent Springs are usually too close 
to permit easy access for the required adjust 
ments, such as tensioning the Springs and proper 
position gauging of the contacts. Such adjust 
:ments: are manually-performed by duck-bill pliers 
: or special tools and if sufficient space is not pro 
{vided for these tools: proper-adjustments cannot 
ibe made. The preferred method to overcome 
it.his difficulty is to assemble the movable portions 
of the stationary Springs in non-Superposed rela 
tion with the movable portions, of the movable 
springs thereby providing sufficient Space between 
similar stationary, and similar movable springs. 
When the movable portions, or main body por 

tions 59, of the stationary springs 5 are as 
'sembled in non-superposed "relation with the 
$movable portions, or main body portions, 69 or 89 
of the movable springs: 60, or 80, extension con 
tact carrying arms or contact carrying branches 
are, needed to properly align the Working contacts. 
The engagement of the contacts on these exten 
ision arms, and branches: causes: a torque action in 
one.or, both Springs and in case: twin contacts are 
used on the arms and branches one of the contacts 
will have heavy contact pressure and the other 
twin contact will have light contact pressure or 
none at all, unless some-arrangement is provided 
to overcome this defect. In order to provide 
equalization of contact, pressure on the twin con 
tacts the Springs are provided with independently 
flexible contact carrying arms and branches so 
that...they may flex independently of each other. 
The contact carrying, branches, such as 6 and 8, 
'On the movable springs are each independently 
flexible and are designed to offer, equal resistance 
to movement. The contact carrying arms. 54 and 
*55 are S-shaped in order to align the contacts 
On Such arms with the cooperating contacts on 
the-branches of the corrsponding movable spring. 
AS will be noted the S-shaped arm 54 is longer 
sand wider than the S-shaped arm 55 in order 
to give equal resistance to movement and to over 
come the torque action previously referred to. 
'The twin-contact carrying arms 54 and 55 of the 
stationary Springs and the contact carrying 
"branches 6, or 8, of movable springs 68 and 80 
are purposedly 'designed to give true twin con 

resistance to movement so as to equalize contact, 60 tact action and equalization of contact pressure. (pressure. Insulators; 4) also separate adjacent 
Springs in the same manner as described for 
Figs. 1 and 2 to assemble the free ends 59 of ; the 
"Stationary Springs in non-superposed relation to 
the free. ends. 89 of the movable springs. 

Having described the construction and assem 
bly of the relay," and pasticularly the improved 
cantilever contact spring assembly, the utility and 
purpose of the invention' will be set forth to en 

:265 

the S-shaped arms '54 and 55 and the contact 
carrying branches -6 and 8 are independently 
flexible and offer equal resistance to movement 
*SOthat if one pair of cooperating contacts should 
3 engage before the other pair of cooperating con 
stacts, then the branch carrying the other contact 
will be flexed while the first branch will be held 
ito cause the other pair of cooperating contacts 
3 to engage, thus insuring twin circuit closures. 

able the invention to be more fully understood 70. The semi-rounded bushings 63 and 83 assist in and appreciated. 
As is well known, it is desirable to confine a 

relay mounting. Space to as small a space as is 
possible, and, therefore, the relays should be made 
large enough to perform the required functions 3.375 

insuring twin contact closures by permitting one 
branch to flex...more than the other, if the other 
ris.in-engagement with its associated working 
scontact. 

Practically all contact spring-assemblies have 
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what is known as “contact-bounce' or relay 
“chatter.' This “contact-bounce' or “chatter' 
is caused by the movable contacts striking the 
stationary contacts a sharp blow thereby causing 
the springs carrying such contacts to vibrate at 
a frequency determined by its length and maSS 
and with an amplitude determined by the striking 
force. The amplitude of these vibrations may be 
enough to separate the contacts two or more times 
before the vibrations die out. These conditions 
produce open circuit, periods of short durations 
Which often cause false operations which may 
be of a serious nature and should be eliminated 
if possible. 

In the present invention the open circuit con 
ditions, due to “contact-bounce,' have been en 
tirely eliminated or have been reduced to a point 
Where they no longer cause false Operations. As 
will be noted the extensions 4 of the insulators 
40 have been extended along only the main body 
portions 59 of the stationary Spring 50 so that 
the innovable portion, or free end, of the station 
ary Spring comprises a relatively short stiff por 
tion considerably shorter than the movable por 
tion, or main body portions 69 or 89, of the mov 
able springs 60 and 80. The short stiff portion 
of each stationary spring therefore has higher 
vibratory characteristics than the longer and 
more flexible movable springs. The free end of 
the stationary Spring, as a whole, since it is 
short and stiff, will vibrate at a relatively high 
frequency and small amplitude thereby reducing 
the open circuit conditions to extremely short 
durations of time. The S-shaped arms 54 and 
55 are of unequal length and mass and therefore 
have different frequencies of vibration and ampli 
tude when struck by the movable spring and 
therefore vibrate at different frequencies. Dur 
ing the vibratory periods of the S-shaped arms 
and the free end of the stationary spring, one of 
the pair of twin contacts 52 on one of the arms 
Will vibrate at one frequency and amplitude, the 
other twin contact on the other arm will vibrate 
at a different frequency while the short stiff por 
tion will vibrate at a still different frequency. 
The main body portion of the movable spring also 
Vibrates at a still different frequency while the 
contact carrying branches such as 6 or 8 vibrate 
in unison but at a frequency different than the 
frequency of the main body portion. Since none 
of these frequencies are in synchronism, one of 
the twin contacts on one of the S-shaped arms 
may be in engagement with its working contact 
on the corresponding contact carrying branch of 
the movable spring while the other twin contact 
On the other S-shaped arm of the stationary 
Spring may be out of engagement with its work 
ing contact on the other corresponding contact 
carrying branch of the movable spring, so as to 
maintain the circuit closed through at least one 
of the twin contact pairs thereby eliminating or 
reducing open circuit conditions. 
With all the above mentioned features com 

bined in One relay it has been found that, with 
this Spring assembly properly adjusted, and with 
the relay operating at a speed required in tele 
phone Systems, which does not exceed thirty-five 
pulses per Second, that open circuit conditions 
caused by “contact-bounce’ are entirely elimi 
nated. 

Having described the invention, what is con 
sidered new and desired to have protected by Let 
ters Patent is specifically pointed out in the 
following claims. 

8 
What is claimed is: 
1. In a twin contact cantilever Spring assembly 

comprising innovable springs and stationary 
Springs of approximately the same overall length, 

5 each said spring having a clamping base portion 
and a free end extending end Wise therefrom, 
means for clainping said base portions of Said 
springs in superposed relation with the free ends 
of said stationary springs in one piane and With 

10 the free ends of said movable Springs in a differ 
ent plane, said clamping means including an L 
shaped insulator separating said base portions, 
an extension on each insulator being approxi 
mately one-half that of the overall length of Such 
insulator and extending endwise in only the same 
plane as the free ends of said stationary Sgrings to 
reduce the length of the free ends of Said Station 
alry sp;ings to that of approximately chic-half 
that of the Royable springs, said movable and 
stationaxy springs thereby having long &nd short 
flexing lengths, respectively, and are confied 
within a Space extending endwise fron) and no 
wider than said clamping means to reduce the 
mounting space required for Said Springs, a pair 
of diverging branches on each nowable Spring 
near the extrennity of its free end, a contact on 
each branch, a, pair of S-shaped armS On e3.ch 
stationary spring near the extremity of its free 
end, each S-shaped arm extending frozi said 
one piane into the innovable path of and into Said 
different plane of said branches of the free ends 
of said novable Springs, and a contact on each 
arm cooperating with a contact on a Correspond 
ing branch. 

2. In a twin contact spring assembly compris 
ing nowable and Stationary Springs having COm 
mon base portions and flexing portions extending 
endwise from said base portions, Said base por 
tions of said springs being arranged in SuperpOSed 

40 relation and the flexing portions of Said movable 
springs being arranged in non-Superposed rela 
tion with the flexing portions of said stationary 
springs, L-shaped insulators for Separating and 
clanping said common base portions of all Said 

45 springs to permit flexing of Said movable Springs 
the entire length of their flexing portions, an ex 
tension on each insulator extending endwise 
therefroin for clamping a portion of the flexing 
portion of Said stationary Springs to thereby 

50 shorten the flexing length of said stationary 
Springs, said flexing portions of all said Springs 
being confined within a space extending endwise 
from and no wider than said insulators to reduce 
the mounting Space required for said springs, and 

55 S-shaped arms having contacts on each station 
ary Spring for cooperation with corresponding 
contacts on said movable springs. 

3. A twin contact spring assembly as claimed 
in clairn 2 including an additional extension arm 

60 extending endwise from Said common base por 
tions of Said movable springs and arranged in 
Superposed relation with the clamped flexible por 
tions of Said stationary springs to build up an 
effective clamping means to permit flexing of 

65 only that portion of the stationary springs which 
extend endwise from said insulator extensions. 
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