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9 Claims,

My invention relates broadly to electric relays
and more particularly to an improved construc-
tion of electromagnetic relay capable of reliable
operation even under conditions of substantial
shock vibration.

One of the objects of my invention.is to pro-
vide an improved construction of electromag-
netic relay formed from 2 minimum number of
parts capable of assembly by relatively unskilled
labor for producing & substantially shock-prooi
electromagnetic relay.

Another object of my invention is to provide &
construction of electromagnetic relay in which
the movable armature of the relay may be as-
sembled with respect to the magnetic frame struc-
ture of the relay by & two part clamp arrangement
without the interposition of relatively costly pivot
means or tearing structures and with one part of
the clamp arrangement serving as the actuating
means for the relay contactor.

A st further object of my {invention is to pro-
vide o simplified construction of electromsagnetic
raley in which the movable armature directly ob-
erasbes the contactor system of the relay without
the interposition of sutension arms, links or
other guxiliary connection members.

2till another object of my invention is to pro-
vide an imoproved construction of electromagnetic
relay in which the movable armaturs member
carries o displaceable insulstor which is arranged
10 -direcily operate yieldahle lsaf spring rmembers
for opening or closing associated contactors.

Srill another object of my invention is to pro-
vide an improved mulliple 1eaf soring coniact
assembly for slectromagnetic relays including
mechanical guard means for protecting the leaf
spring against injury.

© T aty] snother object of my invention is to pro-
vide & construction of armature assembly and co-
acting multiple leaf spring contactor assembly
for electromagnetic relays in which a portion of
the armature assembly is longitudinally slotted
and extends through the multiple leaf spring
contact support of the relay system.

Other and further objects of my invention re-
side in the construction of electromagnetic re-
iay as set forth more fully in the specification
hereinafier following by reference to the accom-
penying drawings in which: .

Figure 1 is & plan view of the electromagnetic
relay of my*invention; Pig. 2 is & side elevational
view of the relay shown in Pig. 1; Fig. 3 is an
end view of the relay looking in the direction of
arrow A in Fig. 2; Fig. 4 is an end view of the
relay looking in the direction of arrow B in Fig.
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2; Fig. 5 is a longitudinal sectional view teken
through the relay with the armature maintained
in .deenergized position and showing the spring -
pile-up assembly in deactivated position, the view
being taken substantially on line 5—3 of Fig.'1
and illustrating certain of the paris in side ele~
vation: Fig. 6 is a transverse sectional view taken
substantially on line 6—8 of Fig, 5; Fig. 7is a
transverse sectional view taken substantially on
lne 1—17 of Pig. 5; Fig. 8 is a longitudinsl sec-
tional view through the relay, the view being sim-
ilar to the view shown in Fig. 5 but illustrating
the spring pile-up assembly end the armature in
activated position; Fig. 9 is & perspective view of
the magnetic frame of the relay; Fig. 10 is o
perspective view of the magnetic srmature of
the relay: Fig. 11 is a verspective view of the
actustor for the spring pile-up 2sserably em-
ployed in the relay structure and ¥ig. 12 is 2 per-
spective view of the insulator which is carried by
the actuator of Fig. 11,

Referring o the drawings in detail reference
character | designates the magnetic frame of ths
relay having & longitudinally extending support-
ing portion 2 terminating in 8 bifurceted end
portion 8, The bifurcated end portion 2 inciudes
o palr of outwardly extending tongues & and B
which are canted upwerdly with & sufficiently an-
gular inclination to provide a confining supportd
for the movable magnetic armature §. The mov-
able magnetic armature § is japered in contour
from 2 releiively wide end portion 8a to & relg-
tively narrow opposite end portion b substen-
tially conforming with the clreular section of the
magnetic core 7 which s secured to the frame §
of the velay by means of screw 8 which passes
through aperture § in the frame | and enters the
end of magnetic core 7 for frmly securing mag-
netic core 7 in magnetically coupled relation to
the frame { of the relay.

T provide a spacer member 18 of insulaticn ma-
terial which is apertured to extend over the
end of magnetic core 7 and electrically separate
the flanged end of the cofl support if from the
metallic frame ! of the relay.

The coil support {14 is consiructed from insula-
tion material and includes the opposite flange (2
of insulation material which is interconnected
with flange §{ through sleeve 14 of insulstion ma-
terial. The coil support {i—1i2-—14 carries the
electromagnetic winding {5 which may be pro-
tected by insulation varnish and covered with cel-
lulose acetate tape and treated with cellulose
acetate to provide a substantially sealed-in in-

sulsted electromagnetic winding for the relay.
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The flangeéd end 2 of the coit support in-
timately contacts with the end panel 16 of in-
sulation material. The end panel 18 forms a
terminal support for the terminal lugs (5e¢ and
{8b which connect to opposite ends of the elec-
tromagnetic winding (5 for providing conven-
lent electrical terminals for opposite ends of the
coll winding. The end panel 18 is bifurcated
at the end 16a thereof providing a pair of spaced
supporting feet by which the panel 16 may be
secured to the frame 2 of the relay.

An actuating member which compositely serves
to mount the armature & and to operate the spring
pile-up assembly is provided as illustrated more
particularly in Fig. 11 at 1. The actuating mem-
ber 17 is provided with a central longitudinally
extending slot (8 therein and a transverse slot
19 therein adjacent the end of the sctuator. The
other end of the actuator terminates in an an-
gularly inclined head 20 provided with tapared
edge portions 20g and 20b abruptly terminating
in the end 20c. The angularly inclined head 20
is provided with an aperture 20d therein adapted
to accurately register with the screw-threaded
aperture 8c in armature 6 in such manner that
when armature 6 is suspended with the ‘oppo-
sitely extending lug-like projections 8d and 6e
thereof rockably mounted with the plane edge
faces thereof supported in Intimate contact with
the inclined projections 4 and § on frame 2, it is
very simple to clamp the armature 6 in proper
position by projecting the actuating member 7
through the centrally recessed-end 6f of arma-
ture 8 and sliding the assembly toward the frame
2 whereupon the opposite projecting edges 20e
and 201 of the inclined end 20 of actuating mem-
ber 17 enter beneath the projections 4 and 5 on
frame 2 while lugs 8d and 8e of armature 6§ enter
recess 8 above projections 4 and 8. In this po-
sition screw 2f may be passed through aper-
ture 20d in inclined face 20 and screwed inte
screw-threaded recess 8¢ in armature 6 there-

by clamping the rockable armature in position’

with respect to the end of the relay frame 2.
In order to .naintain the actuating member
17 in predetermined relation with respect to the
magnetic gap between armature 8 and magnetic
core 1, I insert fn the transverse slot 18 the T-
shaped insulator 22 shown more clearly in Fig. 12,
The insulator 22 has g downwardly extending
portion 22e¢ which fills the transverse slot 19 in
actuator {7 and projects beyond the under sur-
face of actuator 17 and fits within the aperture
23 of the frame 2. To facilitate insertion of
insulator 22 in actuator 7 an aperture 22b is
provided in insulator 22 which enables the in-
sulator 22 to be mounted by means of a pointed
tool in position in the end of the actuator 171.
The insulator 22 terminates in a transversely ex-
tending insulated bar portion 22¢ which serves
as an insulated ledge for effectively lifting or dis-
placing the row of leaf spring members repre-
sented at 24, 26 and 26 or muiltiple leaf spring
assembly associated therewith. The leaf springs
24, 26 and 26 and the coacting leaf springs 21,
28 and 28 are mounted in superimposed prede-
termined spacial relation by means of the trans-
versely extending stack of insulation strips shown
at 30, 31 and 32. The transversely extending in-
sulated strips 30, 81 and 32 are each shaped to
insure maximum dielectric insulation between
each of the leaf springs. The transversely ex-
tending insulated strip 80 is recessed at 30a and
30b for the passage of the actuator {7 there-
through. The strip 30 has g centrally depend-
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ing portion 30¢ which projects through the lon-
gitudinally extending slot I8 and provides a rigid
supporting means for the spring pile-up assem-
bly through securing screws 33, 34 and 35. The
securing screws 33, 34 and 35 pass through the
guard plate 38 and through the stacked insula-
tion strips 82, 81 and 30 for clamping the ends of
the coacting leaf springs 24, 285, 26 and 21, 28 and
28 in superimposed aligned spaced positions. The
strip 32 is sufficiently recessed between the spring
strips as represented at 8fa and 8ib to insure
maximum dielectric Insulation “between the
spring strips. The strip 81 is actually broken
into spacer members secured in position by bolts
33, 34 and 35 to insure the firm anchorage of the
leaf spring assembly beneath the protective
guard 36. The guard 36 is longitudinally slotted.
as represented at 36a and 36b to lighten the relay
construction.

The coacting leaf springs 24, 25 and 26 and
21, 28 and 29 each carry aligned contacts on the
adjacent ends thereof which are adapted to be
displaced with respect to each other by operation
of the actuator {7 under control of the displace-
able armature 8. The armature 8 carries a non-
magnetic plug 8¢ In the center thereot for pre-
venting freezing of the armature upon the mag-
netic core 1 and insuring quick operation of the
relay. '

The relay armature 6 is normally spring ten-

sloned to the deactivated position illustrated in -

Fig. 5 by the spring tension exerted by leaf springs
24, 25 and 26 against insulator 22. When, how-
ever, winding 15 of the relay is energized the
magnetic armature € is moved to activated posi-

* tlon as illustrated in Fig. 8 whereby insulator

22 shifts leaf springs 24, 28 and 26 into position
in which the contacts carried thereby establish
electrical connection with the contacts carried

40 by leaf springs 21, 28 and 29. The leaf springs
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are provided with connecting lugs which are
spacially separated from each other as repre-
sented more clearly in Figs. 1, 2, 4, 5 and 8 and
which project beyond the insulator strips 30, 31
and 32 to provide terminal connections for each
of the leaf springs.

The fact that the armature is mounted with
respect to the relay frame by a simple clamping
arrangement whereby the actuator {7 and arma-
ture 6 are coupled together on opposite sides of
the projections 4—8 of the relay frame greatly
simplifies the relay construction, decreases as-
sembly costs and serves to insure reliable opera-
tion even under conditions of very substantial
shock vibration. The relay may be readily mount-
ed with respect to any suitable chassis by attach-
ment screws passed through apertures 37 in frame
f of the relay.

While I have described my invention in one
of its preferred embodiments I realize that modi-~
fications in detalls of construction may be made

‘and I desire that it be understood that no limita-~

- . tions upon my invention are intended other than

85

may be imposed by the scope of the appended
claims. '
What I claim as new and desire to secure by

- Letters Patent of the United States is as follows:
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1. In an electric relay, a frame structure com-
prising an angle member of magnetic material,
8 magnetic core secured to said angle member
and extending to s position substantially coinci-
dent with one end of said angle member, & 1 oper-
ating winding carried by said core, the last men-
tioned end of sald angle member ‘being bifurcated
and terminating in a pair of angularly inclined
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tongues, an armature having a pair of oppositely
directed lugs, means for rockably confining said
armature with respect to said frame structure
comprising a member.extending substantially the
length of said frame structure and terminating
in a pair of oppositely projecting edges and means
interconnecting said armature and sald member
for clamping the oppositely projecting edges on
sald member and the lugs on sald armature on
opposite sides of said individually inclined tongues
for rockable movement with respect thereto. -

2. An electric relay comprising a frame struc~
ture consisting of an angle member terminating
in a pair of angularly projecting tongues, a mag-
netic core supported by sald angle member and
terminating in a position substantially adjacent
said tongues, an operating winding carried by
said core, an armature including a pair of oppo-
sitely directed lugs, an actuating member termi-
nating in a pair of oppositely extending edge por-
tions and means interconnecting said actuating
member and said armature for clamping the lugs
on said armature and the oppositely extending
edges of said member on the opposite sides of
said angularly inclined tongues.

3. An electric relay comprising an angle mem-
ber of magnetic material having relatively short
and long side portions, & magnetic core carried
by said relatively short portion and extending to

& position substantially coincident with the end :

of the relatively long portion of said angle mem-
ber, sald relatively long portion terminating in
tongues angularly inclined in a direction extend-
ing away from the axis of said core, an operat-
ing winding carried by sald core, an armature
having a pair of oppositely directed lugs thereon,
‘an actuating member having a pair of oppositely
extending edge portions thereon and means in-
terconnecting said armature member and said
actuating member for clamping the lugs on sald
armature and the edge portions on sald actuat-
ing member on opposite sides of said tongues for
rockably mounting sald armature with respect
to said magnetic core.

4. An electric relay comprising an angle mem-
ber of magnetic material, a magnetic-core car-
ried by one side of said angle member and €x-
tending to a position substantially coincident with
the end of the other side of sald angle member,
an operating winding associated with said mag-
netic core, the last mentioned side of said angle
member terminating in a pair of angularly dis-
posed spaced tongues, an armature having a pair
of oppositely directed lugs rockably supported on
said tongues in a position adjacent the end of said
magnetic core and an actuating member having
an actuating portion extending substantially the
length of the last mentioned side of said angle
member and terminating in a head portion dis-
posed in a plane extending substantially at an ob-
tuse angle to the actuating portion thereof, the
head portion of said actuating member having
a pair of oppositely directed edge portions, and
means coupling the head portion of said actuat-
ing member and said armature for clamping the
oppositely extending lugs of said armature and
the oppositely directed edee portions of said head
portion on opposite sides of said angularly in-
clined tongues whereby said armature is main-
tained at an obtuse angle to the axis of said core
when the actuating portion of sald actuating
member is moved to contacting relation with said
angle member and whereby said armature is
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moved to a position substantially parallel with -

the end of said core when the actuating portion

76

of sald actuating member is displaced away from
said angle member. ’ .

5. An electric relay comprising an angle mem-
ber of magnetic material, a magnetic core car-
ried by one side of said angle member and extend-
ing to a position substantially coincident with
the end of the other side of said angle member,
an operating winding associated with said mag-
netic core, the last mentioned side of said angle
member terminating in a pair of angularly dis-
posed spaced tongues, an armature having a peir
of oppositely directed lugs rockably supported on
said tongues in a position adjacent the end of said
magnetic core, an sctusting member having an -
actuating portion extending substantially the
length of the last mentioned side of sald angle
member and terminating in a head portion dis-
posed in a plane extending substantially at an
obtuse angle to the actuating portion thereof, the
head portion of said actuating member having a
pair of oppositely directed edge portions, means
coupling the head portion of said actuating mem-
ber and said armature for clamping the oppo-
sitely extending lugs of said armature and the op-
positely directed edge portions of said head por-
tion on opposite sides of said angularly inclined
tongues whereby said armature is maintained at
an obtuse angle to the axis of said core when the
actuating portion of said actuating member is
moved to contacting relation with said angle
member -and whereby said armature is moved to
a position substantially parallel with the end of
said core when the actuating portion of said actu-
ating member is displaced away from said angle
member and spring means tending to continu-
ously displace said armature in a plane at an ob-
tuse angle to the axis of said core.

6. An electric relay comprising an angle mem-
ber of magnetic material, a magnetic core car-
ried by one side of sald angle member and ex-
tending to a position substantially coincident
with the end of the other side of said angle mem-
ber, an operating winding associated with said
magnetic core, the last mentioned side of said
angle member terminating in g palr of angularly
disposed spaced fongues, an armature having a
pair of oppositely directed lugs rockably sup-

. ported on said tongues in a position adjacent the

end of said magnetic core, an actuating member
having an actuating portion extending substan-
tially the length of the last mentioned side of
said angle member and terminating in a head
portion disposed in a plane extending substan-
tially at an obtuse angle to the actuating por-
tion thereof, the head portion of said actuating
member having a pair of oppositely directed edge
portions, means coupling the head portion of
said actuating member and said armature for
clamping the oppositely extending lugs of said
armature and the oppositely directed edge por-
tions of sald head portion on opposite sides of
said angularly inclined tongues whereby sald
armature is maintained at an obtuse angle to the
axis of said core when the sctuating portion of
said actuating member is moved to contacting re-
lation with said angle member and whereby said
armature is moved to a position substantially
parallel with the end of said core when the ac-
tuating portion of said actuating member is dis-
placed awsy from sald angle member, & spring
pile-up assembly carried by said angie member
and an insulator supported by the actuating por-
tion of said actuating member for operating said
spring pile-up assembly when said armature is
displaced to an activated position.
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7. An electric relay comprising an angle mem-
ber of magnetic material, o magnetic core ear-
ried by one side of sald angie member and ex-
tending to & position substantielly- coincident
with the end of the other side of said angle mem-
ber, an operating winding associated with said
magnetic core, the last mentioned side of sald
angle member terminating in o pair of angularly
disposed spaced tongues, an armature having 8
palr of oppositely directed lugs rockably sup-
ported on said tongues in & position adiacent the
end of said magnetic core, an actusting member
having an actuating portion extending substan-
tially the length of the last.meniioned side of
said angle member and terminating in a head
portion disposed in 2 plane extending substan-
tially at an obtuse angle to the actuating portion
thereof, the head portion of said actuating mem-
ber having s pair of oppositely divected edge
portions, means coupling the head portion of
said actuating member and sald armature for
clamping the oppositely extending iugs of said
armature and the oppositely divected edge por-
tions of said head portion on opposite sides of
sald angularly inclined tongues whereby said
armeture 18 maintained at an obtuse angle to the
axis of said core when the actuating portion of
said actuating member is moved to contacting
relation with said angle member and whereby said
armature is moved to & pesition substantially par-
allel with the end of said core when the actuating
portion of sald sctuating member is displaced
away from said angle member, an insulated sup-
port carried by sald angle member and bridging
the actuating portion of sald actuating member,
8 spring pile-up assembly mounted on said in-
sulated support and an insulator carried by the
actuating portion of said actuating member and
operative to transmit operating pressure from

said actuating member to said spring pile-up

assembly.

8. An electric relay comprising an angle mem-
ber of magnetic material, & magnetic core car-
ried by one side of said angle member and ex-
tending to a position substantially coineident
with the end of the other side of said angle
member, an operating winding associated with
said magnetic core, the last mentioned side of
said sngle member terminating in a pair of an-
gularly disposed spaced tongues, an armature
having a pair of oppositely directed lugs rocka-
bly supported on said tongues in a position ad-
Jacent the end of sald magnetic core, an actuat-
ing member having an actuating portion extend-
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“ing substantially the length of the last men-

tioned side of said angle member snd terminating
in a head portion disposed in a plane extending
substantially at an obtuse angle to the actuating
portion thereof, the head portion of said actu-
ating member having a pair of oppositely directed
edge portions, means coupling the head portion
of sald actuating member and sald armature for
clamping the oppositely extending lugs of said
armature and the oppositely directed edge por-
tions of said head portion on opposite sides of
sald angularly inclined tongues whereby said
armature is maintained at an obtuse angle to the
2xis of sald core when the actuating portion of
sald actuating member is moved to contacting re-
lation with said angle member and whereby said
armature 18 moved to a position substantially
parallel with the end of said core when the ac-
tuating portion of said actuating member is dis-

‘placed away from sald angle member, an Insu-

lated support carried by said angle member and
bridging the actuating portion of said actuating
member, & spring pile-up sssembly mounted on
sald Insulated support and s T-shaped insulator
carried by the actuating portion of said actuating
member and extending toward sald spring pile-
up assembly and serving as an actuafing abut-
ment therefor, sald angle member being re-
cessed in allgnment with said T-shaped Insulator
for allowing said T-shaped insulator to extend
therethrough. . .

. 9. An electric relay comprising & frame struc-
ture, & magnetic core carried by said frame
structure, an operating winding assoclated with
said magnetic- core, an actuating member ex-
tending substantially the length of sald frame
structure, an armature carried by said actuating
member and aligned with said magnetic core, a
spring pile-up assembly supported by said frame
structure and an Insulator carried by said actu-
ating member and forming a coupling abutment
between said actuating member and said spring
pile-up assembly, said insulator being substan-
tially T-shaped in section with the central por-
tion thereof projecting through sald actuating
member and apertured to facilitate the insertion
thereof into said actuating member and opera-
tive to present an elongated pressure transmit-
ting edge portion for operating said spring pile-
up assembly in accordance with the displacement
of said armature. i
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