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This invention relates to a relay having a pivoted arma-
ture and a plurality of switches actuated thereby and
carried by elongated resilient arms.

The general object is to provide a magnetic relay of the
above character which, as compared to prior relays, is

simpler in construction, more reliable in operation, and ¢

which is easier to install and maintain because of the
ready visibility and accessibility of all of the switch
contacts, the contact arms, and the conductor terminals
associated therewith.

A more detailed object is to provide a novel construc-
tion and arrangement of the relay frame and the arma-
ture to permit the contact arms to be disposed in readily
accessible positions at opposite sides of the magnet and
actuated by a member lying along a third side of the
magnet.

The invention also resides in the novel construction
of the frame plate to facilitate mounting of the relay, ad-
justment of the armature gap, and the stress of the arma-
ture spring.

Other objects and advantages of the invention will be-
come apparent from the following detailed description
taken in connection with the accompanying drawings, in
which

Figure 1 is a perspective view of a multiple switch mag-
netic relay embodying the novel features of the present
invention.

Fig. 2 is an exploded view of the relay parts.

Fig. 3 is a vertical central section of the relay and its
support.

Fig. 4 is an exploded view of the principal parts of the
relay.

Fig. 5 is a perspective view showing a modified form
of the frame plate.

Generally stated, the improved relay comprises one or

more banks 9 of resilient switch arms 10 and 1% disposed ;

in readily accessible positions outwardly from opposite
sides of a magnet 12 and actuated by an insulating plate 13
which extends along a third side of the magnet and is
carried by the magnet armature 14. All of these parts
are supported by a frame plate 15 stamped from a flat
sheet of magnetic metal and preferably having a generally
Y shape with one leg 16 projecting from the closed end
of a fork formed by two flat legs 17. Right-angular lugs
18 bent from the ends of the legs 17 may be secured to a
suitable support 19 to mount the frame in upright posi-
tion.

The magnet comprises a coil surrounding and fixed to
a core in the form of a bar 20 which abuts at one end
against the upper leg of the frame plate and is riveted or
otherwise rigidly attached as indicated at 21 to the frame
leg 16 intermediate the ends of the latter. The core thus
projects perpendicularly from the frame for cooperation
of its free end with the armature 14. The latter com-
prises a flat sheet of iron paralleling the frame plate and
fulcrumed near its lower end on the free end of an arm
22 which underlies the magnet and extends alongside the
latter from the center of the Y. Preferably, the arm is
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flat and integral with the frame plate being, in this in-
stance, struck out of the end portion of the frame plate
blank and bent inwardly from the center of the plate.

The armature hinge is formed by notching the free end
of the arm 22 to form ears 24 which are received in
squared notches 24® punched in opposite edges of the
armature. Movement of the armature toward the free
end of the magnet core is limited by a button 25 of non-
magnetic material.

The armature is biased away from the core end by a
contractile spring 26 disposed below the arm 22 and
stretched between the lower end of the armature plate
and a point of anchorage on the frame plate. This point
may be integral with the frame plate and formed by a
lug 27 struck out of the plate as shown in Figs. 1 to 3. As
an alternative the anchor may be the end of a flat bar 28
(Fig. 5) riveted or spot welded at 29 against the outer
face of the frame plate, the bar end projecting down-
wardly between the frame legs 17.

Movement of the armature away from the core end is
limited through the provision of a stop 30 on the end of
the leg 16 of the frame formed by an extension 31 of
the frame (Figs. 1 and 2) or by the extended end of the
bar 28. The stop is engageable with an abutment 32
comprising the outer edge of a hole 33 punched in the
free end of the plate 13 of insulation. The other end
portion of this plate is riveted to a flange bent from
the upper end of the armature. Being at the top of the
final assembly, the stop 30 is readily accessible for bend-
ing relative to the frame to vary the stop position and
thereby adjust the gap between the magnet and the arma-
ture in the released position of the latter. In a similar
way, the tension of the spring 26 may be adjusted by
bending the Ing 27 which forms the spring anchor.

The switch arms 10 and 11 comprise flat strips of
resilient metal paralleling each other and the frame
plate 12 and are supported intermediate their ends for
flexing of their free upper ends toward and away from
the frame plate. This is accomplished by clamping the
strips between adjacent spacers 36 of insulation stacked
together with the strips and apertured to receive two
screws 37. The latter extend through matching holes
vertically spaced along one leg 17 of the frame plate and
thread into plates 38 at the opposite end of the stack.
By tightening of the screws, the spacers and the contact
strips are clamped together to form a rigid stack disposed
below the level of the magnet and projecting from the
back of the frame plate. The lower end portions 39 of
the strips project below the support 19 and are well spaced
to afford convenient access for soldering or otherwise
attaching conductors thereto.

The other ends of the strips project upwardly from
the insulating mounting and carry contacts 40 arranged
in opposed pairs which cooperate to form a switch dis-
posed at about the level of the magnet core. The con-
tacts may be arranged and the strips bent so as to pro-
vide for normal opening or closing as desired of the
switches. 'With the strips arranged in banks on oppo-
site sides of the magnet and the contacts secured near
the upper ends of the strips, convenient access to the
strips is afforded for adjustment of the contact spacing
both at the time of initial manufacture and also for in-
spection or cleaning of the switches after installation of
the relay.

The strip 11 of each switch is elongated so as to pro-
ject upwardly beyond the magnet for actuation by the
insulating plate 13 in the back and forth movement of the
armature. Notches 42 are cut in opposite side edges of the
plate 13 to receive the inner edgé portions of the strips
11, the spacing of the notches corresponding to the de-
sired arrangement of the switches. By projecting the
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plate 13 only partially across the Slllpu 11 the ready visi-
bility of the swiiches from abeove is preserved as is the

accessibility of the switch contacts for cleaning or adjust-
ment.

i claim as my invention:
1A relay hsz‘.'ingﬂ in combination, a gencraily flat

uuc nniemu having the
/ide mounting

1sul mag upm,f;u c}ampcd against
g therefiom on the side opposite
elongated flat cor strips par-

and clamped intermediate their ends
of said spacers aud thereby In-
other, cne end portion of each strip

id lus,o [m athwhm« nt cf a mnu’uctor
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o swit cnes, a mumzct msnosPd between
s and having a c¢re projecting laterally
d at cne end to the third leg of the ¥
ie the ends thereof, a flat arm rigid with said
p; c;cm ag irom tm ccm cr of the v alongside
dlm" mid fmme

ﬂmc agd
sald ma
plaic
end of

a arm for sw ..ugmf; of one md of the plate
batat away from the free end of said core, a con-
traciile spring disposed between said stacks of spacers
stched between said frame and armature plates,

o ¢f insulation ]ﬂamﬂchn* said arm and
¢ said magnet and having outwardly open-
aicng opposite side edges, one end of the
sccured to the free end of said armature
and interengageable means on the other end of
said insuiating plate dud the end of said frame plate co-
acting to it the movement of the armature away from
said coie, cerisin of seld contact strips lying in said
notches for actuation of the associated switches in re-
sponse o movemenis of said armature plate.

2. A relay thiAa, in combination, a generally flat
framse plate of magnetic material and ¥ shape with the
ends of tne fork legs lat spaced apart, a magnet
havin core projecting from and rigidly secured at
one end to the third leg of said ¥ intermediate the ends
thereof, two stacks of insulating spacers clamped against
said fork legs and projecting therefrom parallel to said
magaet, two banks of contact arms disposed on opposite
sides of said magnet and each comprising a plurality of
cicngated flat stiips paralleling said plate and clamped
iniermediaic their ends between adjacent ones of said
Spacers, said omps carrying contacts cooperating to form
hes, certain of said smp@ projecting across and be-

yoid said magnet, a flat arm integral with said plate and
projecting om the center of the Y along a third side
of said magnet and between said banks of contact arms,

an apmalure plate paralleling said frame plate and ful-
crumed intermediate its ends on the free end of said
arm swinging of one end of the plate toward and
away from said core end, a contractile spring stretched
between said frame plate and the other end of the arma-

ior

ture plate, a rigid plate of insulation paralleling said
arm and lying along fourth side of said magnet

and having notches along opposite side edges receiving
ojecting contact strips, one end of the plate being
ed to the free end of said armature plate, and inter-
bie means on the free end of said insulating plate
ihird leg of said frame plate coacting to limit
ihe mowmuut of the armature away from the end of
said core.

3. A relay having, in combination,
‘rame plate

]

a generally flat
af magnetic material bent laterally at one
L to provide mounting jugs, a magnet having a core
projeciing {rom and rigidly secured at one end to said
fraine pluie intermediate the ends thereof, two stacks of
insulating spacers clamped together against said plate
and 1![0;\,<,L1ue thereitom on the side opposite said lugs,
banks of elongatéd flai contact strips disposed on op-
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posite sides of said magnet and clamped intermediate
their ends” between  adjacent ones of said spacers for
flexing of the strips toward and way from the frame
plate, the end portions of said strips adjacent said magnet
carrying contacts cooperating to form switches and cer-
tain of the strips being clongated and projecting beyond
the magnet, a flat arm rigid with said plate and projecting
therefrom alongside said magnet, an armature plate ful-
crumed intermediate its ends on the free end of said
arm’ for swinging of one end- of the plate toward and
away froem tie free end of said core, a spring stretched
between said frame and armature plates, a rigid plate
of insulation paralleling and lying alongside said magnet
and having noiches along opposite side edges receiving
said clongated strips, one-end of the plate being secured
te the free end of said armature plate, a stop on the
cid of said frame plate opposite said lugs, and an abut-

nent on said insulating plate engageable with said stop
to limit the movement of said armature away from said
core.

4. A relzy having, in combination, a generally flut
frame plate of magnetic material, a magnet having a core
projecting from and rigidly secured at one end to said
frame plate intermediate the ends thereof, two stacks of
insulating spacers clamped together against one end of
said plate and projecting therefrom parailel to said mag-
net core, banks of eclongated flat contact strips disposed
on cpposite sides of said magnet and clamped inter-
mediate their ends between adjacent ones of said spacers
for flexing of the strips toward and away from the frame
plate, the end portions of said strips adjacent said mag-
net carrying contacts cooperating to form switches and
certain of the strips being elongated and projecting be-
vond the magnet, a flat arm rigid with said plate and
projecting therefrom alongside said magnet, an armature
plate fulcrumed intermediate its ends on the free end
of said arm for swinging of one 2nd of the plate toward
and away from the free end of said core, a spring acting
against said frame and armature plates, a rigid plate
of insulation paralleling and lying alongside said magnet
and hving notchés along opposite side edges receiving
said elongated- strips, one end of the plate being secured
to the free end of said armature plate, a stop on said
frame plate, and an abutment on said insuiating plate
engageable with said stop to limit the movement of said
armature away from said core.

5. A relay having, in combination, a generally flat
frame plate of magnetic material, a magnet having a
core projecting from and rigidly secured at one end to
said frame plate intermediate the ends thereof, two stacks
of insulating spacers clamped together against one end
of said plate and projecting therefrom parallel to said
magnet core, a bank of elongated flat contact strips dis-
posed on one side of said magnet and clamped interme-
diate their ends between adjacent ones of said spacers for
flexing of the strips toward and away from the frame
plate, the end portions of said strips adjacent said magnet
cartying contacts cooperating to form switches and cer-
tain of the strips being elongated and projecting beyond
the magnet, an arm rigid with said plate and projecting
therefrom alongside said magnet, an armature plate ful-
crumed intermediate its ends on the free end of said arm
for swinging of one end of the plate toward and away
from the free end of said core, a spring acting against
said frame and armature plates, a rigid plate of insula-
tion lying alongside said 'magnet and having notches
along one side edge receiving said elongated strips, means
securing said plate to the free end of said armature plate,
a stop on the end of said frame plate bendable toward
and from the plane of the plate, and an abutment on said
insulating platé engageable with' said stop to limit the
movement of said armature away from said core.

6. A relay having, in combination;, a generally flat
frame plate’ of magnetic- material; a magnet having a
core projecting from and rigidly secured at’ one end to
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said frame plate intermediate the ends thereof, two stacks
of insulating spacers clamped together against one end
of said plate and projecting therefrom parallel to the
magnet core, a bank of elongated flat contact strips dis-
posed on one side of said magnet and clamped intermedi-
ate their ends betweeen adjacent ones of said spacers for
flexing of the strips toward and away from the frame
plate, the end portions of said strips adjacent said mag-
net carrying contacts cooperating to form switches and
certain of the strips being elongated and projecting be-
yond the magnet, an arm rigid with said plate and pro-
jecting therefrom alongside said magnet, an armature
plate fulcrumed intermediate its ends on the free end of
said arm for swinging of one end of the plate toward
and away from the free end of said core, a spring acting
against said frame and armature plates, a rigid plate of
insulation lying alongside said magnet and having out-
wardly opening notches along one side edge receiving
said elongated strips and extending only partially across
the width of the strips, one end of the plate being se-
cured to the free end of said armature plate, a stop on
the end of said frame plate, and an abutment on said in-
sulating plate engageable with said stop to limit the move-
ment of said armature away from said core.

7. A relay having, in combination, a generally flat
frame plate of magnetic material and Y shape with the
ends of the fork legs laterally spaced apart, a magnet
having a core projecting from and rigidly secured at one
end to the third leg of said Y intermediate the ends there-
of, a stack of insulating spacers clamped against one of
said fork legs and projecting therefrom parallel to said
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magnet, a bank of elongated flat contact strips clamped
intermediate their ends between adjacent ones of said
spacers and carrying contacts cooperating to form
switches, certain of said strips projecting across and be-
yond one side of said magnet, a magnetic arm projecting
from the center of the Y along another side of said mag-
net between said banks of contact arms, an armature
plate paralleling said frame plate and fulcrumed inter-
mediate its ends on the free end of said arm for swing-
ing of one end of the plate toward and away from said
core end, a lug rigid with said frame plate and project-
ing along the latter into the fork of said Y, a contractile
spring stretched between said lug and the other end
of the armature plate, said lug being bendable relative
to said plate to vary the tension of said spring, a rigid
plate of insulation paralleling said arm and lying along
the fourth side of said magnet and having notches along
opposite side edges receiving said projecting contact strips,
one end of the plate being secured to the free end of
said armature plate, and interengageable means on the
free end of said insulating plate and said third leg of
said frame plate coacting to limit the movement of the
armature away from the end of said core.
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