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My invention relates to electrical relays, and more par=-
ticularly to an improved contact spring stack for general
purpose or telephone type relays.

One type of prior art telephone relay includes a single
contact stack structure compnsmg a plurality of fixed
and movable contact springs clamped between insulating
wafers. The movable contact springs are operated by
a contact actuator connected to the armature. Gen-
erally, short thick metal strips which act as’ “stops” or
“buffers” are positioned adjacent the fixed contact springs
for minimizing contact vibration and bounce, and for
establishing the adjustment of the spring contact tip.

Other forms of pnor art relays utilize two or more
’columns of contact sprmgs and a separate contact stack
for each column of springs. A block of insulating ma-
terial is positioned between adjacent stacks. Shoulders
formed on the block engage the ends of the fixed springs
to provide stops therefor.

Accordlngly, it is a principal object of my invention to
provxde spring stops which are an integral part of the
msulatlve wafers in a contact stack.’

Tt is ‘anothér object of my invention to provide inex-
pens1ve spring stops for a relay with no loss of compact-
ness in the relay.

* It is another object of my mventlon to provide con-
tact $pring stacks having a minimum of components.

In the attajnment of the foregoing objects, I provide
a relay having a contact stack structure in vertical stacked
relation which includes a single contact stack compnsmg
a plurality of fixed and movable contact springs, and
wafer insulators interposed between adjacent springs.
The contact springs extend forwardly from the contact
stack ‘in approx1rnate parallel relation and form a ver-
ncal row of springs on each side of the stack. A metal
pressure plate and two suitably insulated screws hold
the stacked springs together. Designated ones of the
wafer insulators are each formed with an ear projecting
from one side of the stack. . A forward portion of each
fixed contact spring is bent and prestressed to overlap-
pingly engage an associated projecting ear. A-change in
the operatmg condition of the relay causes the movable
contact: sprmgs to disengage from the fixed contact
$prings. ' -Any movement of the fixed contact springs is
stopped almost instantly due to the restraining action of
the ear projecting from each wafer insulator.

I shall describe one form of a relay embodying my in- .

ventxon, and shall then point cut the novel features there-
of in'the appended claims.

Other objects and advantages of my invention will be-
come apparent from the following description and from
the accompanying drawings in which like reference char-
acters refer to like elements throughout and in which:

_Fig..1is a plan view of a relay including a contact
stack accordmg to- my invention;

" Fig. 2 is a side view of thé relay of Fig. 1;

Fig. 3 is a view partly in cross section taken along the
line II--11I of Fig. 1;
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Fig. 4 is an isometric view showing the relation of a
front contact spring with the projecting ear of an insula-
tive wafer,

Fig. 5 is an isometric view showing the ‘relation of a
back contact spring with the projecting ear of an insula-
tive wafer; and

Fig. 6 is an isometric view showing the relation of a
movable heel spring and the spring actuating member.

Referring to Figs. 1 and 2, the relay may comprise an
L-shaped backstrap 10 of magnetizable material, includ-
ing a relatively short vertical leg 12 and a relatively long
horizontal leg 14. A magnetizable core 16 is affixed
to the vertical leg 12 as by a screw 13. The core 16
is parallel to the horizontal leg 14 and has secured thereon
an operating coil winding 18. Pivotally mounted on the
forward end of the horizontal leg 14 of the backstrap 10
is an L-shaped armature 20 having legs 21 and 22 of
about' equal length. The armature 20 includes an open-
ing in leg 22 near the bend thereof for receiving a plate
26 by which -the armature is affixed to backstrap 10.
Plate 26 is affixed to leg 14 by a screw 28 and a portion
of plate 26 projects beyond the forward end of leg 14.
The projecting portion of the plate 26 is provided with
oppositely disposed tabs 29, which overlappingly engage
the sides -of leg 22, to provide a pivotal hinge for the
armature 20. Leg 21 of the armature is disposed ver-
tically to cooperate with one end of core 1§, while the
other leg 22 is connécted to an insulative contact actu-
ating member 34 by means of an arm 30. Omne end of
arm 30 is connected to armature 20 as by rivets 32, and
the other end of arm 30 is cupped and positioned beneath
contact actuating member 34 to prov1de a hftmg means
therefor

-+ A contact stack 11 is supported by the horizontal leg
14 of the backstrap 10. . The stack 11 is held together
and secured to the leg 14 by a metal pressure plate 35
and two screws 33 which extend through the stack and
make threaded engagement. with the leg 14.  Screws 33
have the usual insulating sleeves 36 thereon, see Fig. 3.
A relatively thick spacer insulation 41 is inserted between
the metal pressure plate 35 and the top contact spring in
the stack 11. The contact stack 11 includes movable
heel springs 37, front contact springs 38, back contact
springs ‘39, and spring insulation wafers 40 interposed
between adjacent contact springs. As best seen from
Fig. 3, the contact 'stack 11 includes two columns of
spring contacts. It will be noted that the contact springs
are turned alternately left and right in the stack, their
mounting portions being interleaved and spaced by insula-
tion wafers. The uppermost series of eclements in the
contact stack 11 have been labeled in Fig. 3 for easy
identification.

Refernng now also to Figs, 4 to 6, each contact sprmg
comprises a supporting portion referred to generally by
letter a having openings-therethrough for receiving the
screws 33; and a cantilever portion or finger, referred to
generally by letter b, which extends beyond one side
of the stack parallel to the supporting portion of the
spring. The front and back springs 38 and 39 are bi-
furcated at their forward portions. Contact elements or
buttons 43 on each of these bifurcated segments of springs
38 and 39 are arranged to be engaged by contact ele-
ments or buttons 45 on the movable springs 37. The
front and back springs 38 and 39 are bifurcated to re-
duce the possibility of an open circuit condition due to
foreign particles becoming lodged between a pair of mat-
ing contact buttons. Because of the bifurcation in
springs 38 and 39, each pair of mating contact buttons,
say 43a and 45a make good contact independently of the
condition existing between the other pair of mating con-
tact buttons 435 and 455, see Fig. 3. Thus, the possibil-
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ity that ad open circuit condition will occur is decreased.

The contact actuating member 34, of any suitable’ in-
sulative material, is notched: to receive forward portions
of the heel springs 37, see Figs. 3 and 6. Shoulders 42,
formed by notching cortact actudting miember’ 34, coop-
erate with tab portion 37¢ of heel springs 37 to Tift said
heel spring when the armature 20 is actuatsd due to
energization of the relay winding 18, Thé heel springs
37 are prestressed or pretersionsd so as G be biased
downwardly against the surfaces of shoulders 42 on- the
contact actuating riember 34, Upon deenergization of
the coil winding 18;. tab portion 37¢ of heel springs 37
will' bias contact actuating member 34 downward and
tause the armature 20 to return to its. deenergized po-
sition with leg 21 spaced from the. core 16, as shown in
Fig. 2. Circular projections 34z on the top surface of
contact actuating member project inté associated holes
in’ the uppermost heel sprinig 37 to prevent lateral move-
ment of member 34, ‘

In the contact stack, designated ones of the spring. in-
sulators 49 are formed with ears 44 which project from
the side of the spring insulator at the forward- end of the
stack, see Fig. 4. A same insulation wafer may be ems=
ployed for the contact springs on either side of the stack
merely by placing the wafer so that its ear projects in the
desired direction. i

The ears 44 of the insulators 46 are positioned. to co-
operate with the cantilever portions or fingers 385 and
395 of the front and back contact springs 38 and- 39,
respectively. ‘The forward part of cantilever portions
385 of front contact springs 38- are bent slightly down-
wardly at approximately point A to rest on. an upper
surface of the ears 44 when the relay winding 18 is de-
energized, Similarly, the forward part of cantilevér por-
tions 395 of back contact springs 39 are bent slightly
upwardly at approximately point A to engage the lower
surfaces of the ears 44 upon upward movement: of the
contact actuating member 34 due to energization of relay
winding 18. The bend in the cantilever portions 385
and 395 is desirably toward the front or free end rather
than. near the base of each cantilever portion; . Bending
at a-forward point causes the cantilever portions 385
and-39b to rest against the front edges of the projecting
ears: 44 rather than against the rear edges to provide &
more accurate positioning of the contact buttons 43 on
the fixed contact springs 38 and 39 with respect” to the
contact buttons 45 on the movable contact springs 37.

The position of a given front contact spring 38 or a
back contact spring 39 is determined mainly by the loca-
tion of the associated insulating ear 44. - For more. ac-
curate adjustment and also to correct” for any contact
wear that may occur in service the front and back con-
tact springs 38 and 39-may be bent at a second point B
It will be appreciated that bending at point B’ does not
affect the contact spring pressure against its associated
ear 44. In order to localize the bend at point B” and
to’ facilitate bending, the front and back contact’ fingers
are notched, see Fig. 4, sufficiently to reduce the cross
sectional-area at this point.

In the deenergized coundition of the reldy winding the
movable heel contact springs 37 engage the back contact
springs 39. Upon energization of the relay winding 18,
the outwardly inclined leg 21 of the armatire 20" moves
in a-counterclockwise dirsction into engagement with-the
extending end of the core’ 16, The other' leg 22 of the
armature moves upwardly to’ cause the arm 30 to ‘impart
upward motion to the contact. actuating: member: 34:
As the contact actuating niember 34 moves upwatd, the
heel springs 37 engage and slightly raise the front contact
springs 38. Back contact springs 39 are- restricted
from. excessive' upward movement and caused: to- stop'
by the lower surfaces of ears 44, Heel springs 37" are'
thus. separatei ini -an almost ingtantanieous - manner from
the‘back contact springs 39,  Upon deenergization of the
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relay winding 18, the downwardly bjased heel springs 37
return to' their normal position” and move the contact
actuating member 34 downward. The front contact
springs 38, which are also biased downward, are re-
stricted from excessive downward movement and caused
to stop by the upper surfaces of the ears 44. The heel
springs 37 are thus separited in an almost instantaneous
manner from the front contact springs 38.

In my relay the siomieintdry chattéritig of relay con-
tacts when they break i avoided: sifice; as noted- above,
the: projecting ear of each insulator dlnsost ingtantanegus-
ly separates eithiér & back or & front cofitact fifigés’ from
a heel contact finger, the ears serving to dampen spring
vibration. o

From Fig. 3, it can’ be seen thit the- electrical creep-
age distance, that is, the distance between contact springs
measured over the surface of the insulation around the
outside edges of the insulation, is greater than the actual
insulation thickness.. This feature is obfained by hori-
zontally displacing the sprinig edges with respect to the
insulation edges. To make the eélectrical: creepage dis-
tarice throligh the screw holes large, the holes in the
support portions b of the contact springs may be- of
larger diamefer than the dizmetér of the holes in the
insulation wafers 40, see Fig. 4. o ‘

It will be appreciated that a principal advantage of
a relay according to my invention is that as a result of
employing the spring insulating wafers in' a dual eapacity,

as insulators as well as spring stops, the number of com-~
ponent parts nécessary to the relay is rediced. The
number’ of cortact springs and interspring insulations is
the same as thotigh the spring contacts were in two sepa-
rate blocks. However, the number of serews,- screw
ingulatiiig tubes and top and bottom insulations is halved.

Another advantage of a relay according to my inven-
tion is that since the spring stops are an integral part
of the wafers, thie’ need for adjusting the spting stops is
eliminated.  If fine adjustriiert of the conticts is desired;
this adjustment can be ébfained by bending the front
and back contact spritigs at point B. ) L

Although I have hefeii shown and déscribed. only
one form of electrical relay embodying my invention; it
i to B¢ understood that variotis changes and modifica-
tions may bé miade theréini within the scope of tlie ap-
pénded claims withotit departing from the spirit and scope
of my inverition. .

Having thus described niy inverition, what I claird is:

1. A contact stick comprising at least one fixed con-
tact spring and at ledst’ one movable confact spring, an
insulating wafer disposed’ betweéen said springs, said. in-
sulating wafer Having a lateéially projecting” ear’ at one
end thereof, each of said contict springs including a sup-
port’ portion and a cartilevei portion offset’. from said
support portion and extending laterally beyond one’ side
of said wafer, said cantilever portion having an’ end
affixed to said support poitiori’ and- a free end extending
past said ear of said wafer, the free"end of said canti-
lever' portions of said fixed comitact- spring " béaring” on
said ear of said ‘wafer and said ear providing-a stop there-
for, and contact butténs on’ said free ends, said canti-
lever portion” of said fixed .contact spring being bent
at a point intermedidte said affixed’ end and the point
where said cantiléver portion bears on’siid ear for pre-
stressing said " cantiléver portion” to” ehgage the edge of
said’ ear adjacernt said comtact buttorns wheréby precise
adjustment can be made between the contact buttons on
said ‘movable contact spring and the contdét buttéis of
said fixed contact spring. ) .

2. A contact stack comprising at lesst ons fixed coi-
tact spring ‘and at least one movablé contaét’ spring;. an
insulating wafer disposed between said ‘'springs, said wafer
including a laterally projecting. ear at ome end’ thereof:
each of said contact springs including a'stpport portion
and - a cantilever portion” offset from said support” por-
tion and extending laterally beyond one‘sidé of said wafer;
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éach said ‘cantilever portion having an end affixed to
said supporting portion and a free end extending past
said ear of said wafer, the free end of said cantilever
portion of said fixed contact spring bearing on said ear
and said ear providing a stop to limit movement of said
cantilever portion of said fixed contact spring toward
said movable contact spring, contact buttons on ‘said
free ends, said cantilever portion of said fixed contact
spring being bent to engage a part of said projecting ear
adjacent said contact buttons for obtaining an accu-
rate adjustment of said contact buttons on said fixed
contact springs with respect to the contact buttons on
said movable contact springs, said cantilever portion of
said fixed contact spring being bent at a second point
intermediate said contact buttons and the point where
said cantilever portion bears on said ear for obtaining
a second and relatively finer adjustment between the
contact buttons on said fixed contact spring and the con-
tact buttons on said movable contact spring.

3. A contact stack comprising at least one fixed con-
tact spring and at least one movable contact spring, an
insulating wafer disposed between said springs, said wafer
including a laterally projecting ear at onme end thereof,
each of said contact springs including a support por-
tion and a cantilever portion offset from said support
portion and extending laterally beyond one side of said
wafer, each said cantilever portion having an end affixed
to said supporting portion and a free end extending past
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said ear of said wafer, the free end of said cantilever

-portion of said fixed contact spring bearing on said ear

and said ear providing a siop to limit movement of
said cantilever portion of said fixed contact spring toward
said movable contact spring, contact buttons on said
free ends, said cantilever portion of said fixed contact
spring being bent to engage a part of said projecting ear
adjacent said contact buttons for obtaining an accurate
adjustment of said contact buttons on said fixed contact
spring with respect to the contact buttons on said mov-
able contact spring, said cantilever portion of said fixed
contact spring being notched at a point along the edge
of said ear adjacent said contact buttons, to reduce
the cross section of said cantilever portion, said canti-
lever portion of said fixed contact being bent at said
notched section for obtaining a second and relatively
finer adjustment between the contact buttons on said

fixed contact spring and the contact buttons on said

- movable contact spring.
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