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This invention relates to electromagnetic relays and,
more particularly, to relays of the type adapted to be
plugged into a socket connected to the necessary circuitry
for operation of the relay.

One of the objects of the invention is to provide an im-
proved electromagnetic relay.

1Another object is to provide an improved plug-in type
relay.

A further object is.to provide a relay of the type having
a plurality of base pins with improved means for mount-
ing contact structures on the base pins.

Still another object is to provide improved means for
mounting a contact structure on a base pin in such man-
ner that the resultant connection or joint is strong and
does not subject the contact structure to unnecessary or
unwanted movement caused by shock, vibration or
jarring.

Another object is to provide an improved relay wherein
the electromagnet is mounted above the contacts so that
the relay is relatively compact in a transverse direction.

In order that the manner in which these and other ob-
jects are attained in accordance with the invention can be
understood in detail, reference is had to the accompanying
drawings, which form a part of this specification, and
wherein:

FIG. 1 is a side elevational view, with one wall of the
case removed, of one embodiment of the invention;

FIG. 2 is an end elevational view, with portions re-
moved, looking at the right end of the relay of FIG. 1;

FIG. 3 is a top plan view, partly in section, looking in
the direction of lines 3—3 of FIG. 1;

FIG. 4 is an end elevational view looking at the left end
of the relay of FIG. 1, with the case removed;

FIG. 5 is an exploded perspective view showing the re-
lationship between the armature, the spring and the
pusher of the relay of FIG. 1;

FIGS. 6 and 7 are side elevational views illustrating
two different ways to construct and mount an electromag-
net-and armature;

FIGS. 8 and 9 and 10-and 11 are side elevational and
bottom plan views, respectively, illustrating two different
ways to attach the contact arms to the posts, FIGS. 9 and
11 looking in the direction of lines 9—9 and 11—11 in
FIGS. 8 and 10, respectively.

FIG. 12 is a top plan view illustrating a modification
of the movable contact arm;

FIGS. 13 and 14 are a top plan view and a side eleva-
tional view illustrating a modification of a post;

FIG. 15 is a side elevational view, partly in section, il-
lustrating another way to mount a contact arm of a post;

FIGS. 16 and 17 are top plan and side elevational views
illustrating - a modification of one of the fixed contact
arms; and

FIG. 18 is a vertical sectional view illustrating how the
posts are connected to the base pins; FIGS. 8-18 being
on enlarged scales relative to that of FIGS. 1-7, for clar-
ity -of illustration.

Referring now to.the drawings, the embodiment of the
invention in FIGS. 1-5 includes a rectangular base plate
10 of shect metal. Base plate 18 is provided at each cor-
ner with an aperture 1%-through which a screw 12 ex-
tends for attaching a plastic case 13 to the base plate to
enclose the coniacts and movable portions of the relay.
Although the case is only shown in FIG. 1, and in this
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view the case is in section, it is to be understood that the
case includees four side walls and an ead wall which co-
operate with the base plate 18 to define a fully enclosed
chamber 15.

_A plug assembly 24 includss an octal base 16 provided
Wlth a plurality of peripheral recesses 17. Base plate 10
includes an annular ridge 18 which extends around the
upper portion of base 16 and is upset into recesses 17 to
mount base plate 19 on base 16 in such a manner that
the axis of base 16 extends perpendicular to base plate
18. Base 16 includes an axially extending aligning plug
19 and an aligning key 20 on plug 19. Secured to base
16 in the usual manner are eight hollow base pins 21
which project downwardly from the base.

In order to facilitate describing the structure, the base
pins are referred to hereafter in accordance with the code
commonly used in the tube industry. That is, when
viewed from the bottom, the base pin immediately to the
left of key 28 is the #1 pin, the pin immediately adjacent
to the #1 pin in a clockwise direction is the #2 pin, and
50 o1, so that the pin immediately counterclockwise of the
#1 pin is the #8 pin.

It is thus seen that plate 10 and base 16 form a base
assembly which can be considered as including aligning
plug 19-and pins 21, the aligning plug and pins projecting
away from one side of the base assembly.

A plurality of posts 22 are each mounted in a different
one of the #1, #2, #3, #6, #7 and #8 pins. Again, in
order to facilitate describing the structure, each post will
be described with reference to the pin to which it is at-
tached. Thus, the post attached to the #1 pin is the #1
post, the post attached to the #2 pin is the #2 post, etc.
The pins and posts are of an electrically conductive ma-
terial and constitute terminals through which current can
readily flow.

A plurality of movable contact arms 23, 26, 27 and 28
are mounted on the heads of the #1, #3, #6 and #8
posts, respectively, and a pair of fixed contact arms 29 and
3@ are mounted on the heads of the #2 and #7 posts, re-
spectively and, in the arrangement illustrated, provide a
two pole, double throw, make-before-break arrangement.
Each contact arm is of a conductive spring material, such
as a silver nickel alley. Each of the contact arms is flat,
when unstressed, and has a width corresponding to the
diameter of the head 24 of the post to which the contact
arm is connected. Each contact arm terminates in a
semi-circular edge, as indicated at 31 in FIG. 3, of a ra-
dius equal to the radius of the head so that the end of the
contact arm lies flush with the head. Since the contact
arms are flat, and the surfaces of the heads to which they
are attached are flat and extend transversely to the axes
of the posts, the contact arms also extend transversely to
the axes of the posts. Each contact arm is welded to the
head of the post associated therewith to fixedly secure the
contact arm thereto.

With reference to FIG. 1, each of movable contact arms
25 and 28 has a contact 32 riveted to its free end, ie., the
end away from the post to which the contact arm is con-
nected, which cooperates with contacts 33 mounted on
the free ends of movable contact arms 26 and 27, respec-
tively. Each of movable contact arms 26 and 27 has a
second contact 34 mounted at a medially located point.
Each contact 34 is cooperable with a contact 35 mounted
on the free ends of each of the fixed contact arms 29
and 38.

As best seen in FIG. 3, each of movable contact arms
25 and 28 is straight. Contact arms 25 and 28 are par-
allel and lie on opposite sides of a diametrical plane of
the socket which plane lies along the longitudinal center
line of the base plate 1¢. Each of movable contact arms
26 and 27 is J-shaned and arranged so that the curved end
portion is the end which is connected to the post and the
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leg or shank is the end which carries the contacts 33 and
34 and is parallel to but beneath arms 25 and 28, respec-
tively. PEach of fixed contact arms 29 and 3§ is straight
and extends inwardly from its supporting post.

Note also that the contacts cn arms 25, 26 and 29 lie
in a commoa vertical plane and that the contacts on arms
27, 28 and 3¢ lie in another vertical plane parallel to the
first. Mowable contact arms 25 and 28 are the longest
and have the greatest degree of flexibility. The J-shape
of each of arms 26 and 27 provides the necessary flexi-
bility within the short space available, whereas arms 29
and 39 are the shortest and are relatively inflexible, since
they do not have to be moved during operation of the
relay.

As best seen in FIG. 1, the #1 and #8 posts are rel-
atively long so that contact arms 25 and 28 are spaced
from base plate 10 a distance greater than any of the other
contact arms, The #2 and #7 posts are shorter than the
#1 and #8 posts so that contact arms 29 and 3¢ are
closer to the base than contact arms 25 and 27. The #3
and #6 posts are the shortest so that movable contact
arms 2% and 27 are closer to the base than any of the
other contact arms. In their normal positions, contacts
32 and 33 are disengaged and contacts 34 and 35 are en-
gaged. When the contact arms are actuated, in a man-
ner more fully described hereafter, contacts 32 first en-
gage contacts 33 and thereafter contacts 34 and 3% be-
come disengaged. Subsequent movement or return to
their normal position causes contacts 34 and 35 to become
engaged before contacts 32 and 33 disengage.

An inverted U-shaped bracket 36, constituting a motor
support, is provided at its free ends with feet 37 which
are riveted to base 19 so that the bracket is supported
upon the base plate 18 and extends upwardly therefrom.
The feet are located on the longitudinal center line of the
base plate. Bracket 36 is bent at 38 to provide clearance
between the bracket and the current carrying contacts
adjacent thereto.

An electromagnet 39 is provided for actuating the con-
tacts and comprises a coil 46 wound on a bobbin 41
through which a core 42 extends. The exposed end of
the core is split and is connected to a shading coil 43 so
that the electromagnet can be actuated by an alternating
current. However, it is to be understood that the electro-
magnet can be designed for actuation by a direct current.
The ends of coil 48 are connected to a pair of terminals
44 which project outwardly from the coil and are con-
nected to lead wires 45 having their other ends soldered to
the #4 and #35 pins.

Octal base 16 is of conventional construction and in-
cludes a recess which is filled with potting material indi-
cated by the stippled area in FIG. 3, such material being
indicated generally by reference numeral 46. The pot-
ting material surrounds the post at those portions where
the posts emerge from the base pins and serves to addi-
tionally strengthen and support such posts upon the
base 16.

Core 42 is connected to the base 47 of a frame 48 of
magnetic material. A screw 49 extends through an aper-
ture in one leg of bracket 36 and secures the electromag-
net and frame upon the bracket in such manner that the
electromagnet is parallel to and above base plate 19. A
washer 5@ is disposed betwsen frame 48 and bracket 36.
Frame 48 also includes a lug 51 which projects through a
slot 52 in the bracket to orient the frame relative thereto.
Slot 52 and the aperture through which screw 49 extends
can be slightly elongated so that the frame and electro-
magnet can be adjusted, within limits, in a direction gen-
erally perpendicular to base plate 18.

Frame 48 includes a leg 53 which lie beneath and ex-
tends parallel to the electromagnet, the leg terminating in
a straight edge having a pair of ears 54 projecting there-
from through apertures 55 in an armature 56. A restor-
ing spring 57 is riveted at one end to armature 56 and is
connected at its other end by a screw 58 to leg 53 of frame
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48 so that the armature is supported for pivotal movement
on the frame.

As best seen in FIG. 5, armature 56 includes a fiat body
portion 59 and a pair of parallel arms 60 the ends of
which are staked to a pusher 61 of suitable rigid, insula-
tion material. Pusher 61 is flat and rectangular and lies
in a plane which extends transversely of electromagnet 39
and base plate 10. Pusher 61 includes an upper edge 62
which, when the relay is de-energized, abuts leg 53, and
a Jower edge 63 which engages the upper surfaces of mov-
able contact arms 25 and 28 adjacent to their free ends
and extends transversely thereof.

The combination of electromagnet 38, frame or field
member 48, armature 56, and restoring spring 57 consti-
tutes the motor structure of the relay, the motor structure
being secured to bracket 36 by the screw 49.

When the relay is de-energized, restoring spring 57 act-
ing directly on armature 56 and movable contact arms 25
and 28 acting through pusher 61 bias armature 56 in a
clockwise direction; however, movement of the armature
in the clockwise direction is limited because edge 62 of
the pusher 61 abuts leg 53 of frame 48. As previously
indicated, when the relay is de-energized, contacts 32 and
33 are cpen and confacts 34 and 35 are closed so that cur-
rent can flow between the #2 and #3 pins and between
the #6 and #7 pins. When the relay is energized as by
connecting the #4 and #5 pins to a source of alternating
current, magnetic forces are established which attract
armature 56 to the electromagnet and cause the armature
to pivot in a counterclockwise direction from its normal
position to its actuated postion. Such movement is
against the biasing force of restoring spring 57 and causes
pusher 61 to move the free ends of movable contact arms
25 and 28 dowawardly and thereby move contacts 32 into
engagement with contacts 33. The amount of movement
is sufficiently great to cause the movable contact arms to
move downwardly even after contacts 32 engage contacts
33 so that contact arms 26 and 27 are also moved down-
wardly and thereby cause contacts 34 and 35 to become
disengaged. It will be apparent that such movement
stresses the movable contact arms so that the spring forces
thereby created acting through pusher 61 increase the bias
upon armature 56 in the clockwise direction, that is, the
direction in which the armature must travel to return to
its normal position. Thus, when the relay is subsequenily
de-energized, the spring forces acting upon the armature
return it to its normal position.  Such returning move-
ment causes contacts 34 to engage contacts 35 and there-
after causes contacts 32 to become disengaged from con-
tacts 33. When contacts 32 and 33 are engaged, current
can flow through the relay between the #1 and #3 pins
and between the #6 and #8 pins.

Referring now to FIG. 6, there is shown an electro-
magnetic structure which is intended to be used in place
of that shown in the embodiment of FIGS. 1-5. An in-
verted U-shaped bracket 64 is provided with a pair of
feet 65 which are adapted to be connected to base plate
10 in a manner similar to that by which bracket 36 is
mounted upon the base plate. Bracket 64 includes an
L-shaped tongue 66 which is struck out of one of the
legs of the bracket and supports a ‘U-shaped yoke 67.
The yoke straddles the bobbin of an electromagnet 68
and supports the electromagnet on bracket 64. A mov-
able plunger 69 extends through electromagnet 68 and is
biased upwardly by a compression spring 70. The plunger
is provided with an enlarged head 71 so that spring 78
bears against the under surface of head 71 and against
the upper surface of the cross member of bracket 64.
The bottom of plunger 69 is provided with an actuator
72 which, when the relay is assembled, abuts the movable
contact arms 25 and 28 so that in response to actuation
of the relay, the contact arms are moved to actuate the
contact arrangement.

Plunger 69 moves. along a line that is perpendicular to



8,156,797

5

base plate 10 so that such movement is also substantially
perpendicular to the movement of the contact arms.
Upon de-energization of electromagnet 68, the forces
exerted by the movable contact arms and spring 70 cause
the plunger to move upwardly into the position shown in
FIG. 6. When the relay is then energized by passing a
suitable current through the electromagnet, the plunger,
by solenoid action, moves downwardly against the force
of spring 70 and thereby moves movable contact arms
25 and 28 downwardly to actuate the contact arrange-
ment in a manner similar to that described with reference
to the embodiment of FIGS. 1-5.

Referring now to FIG. 7, there is shown an inverted
U-shaped bracket 74 having a pair of feet 75 adapted to
be connected to base plate 10 in a manner similar to that
of bracket 36 and of bracket 64. An A.C. electromagnet
76 is mounted upon the crossbar of bracket 74 by means
of a screw 77 and a spacer washer 78 so that electro-
magnet 76 extends downwardly from the crossbar of
bracket 74 and has its axis perpendicular to the plane
of the base plate, when the electromagnet and bracket are
connected io the base plate. An L-shaped field member
79 has one leg clamped between washer 78 and the
upper end of the bobbin of electromagnet 76 and has its
other leg arranged to extend downwardly and parallel
to the legs of bracket 74 and to the axis of electromagnet
76. A restoring spring 86 has one end connected to
field member 79 and has its other end connected to an
armature 81 which carries a flat, rectangular pusher 82
of insulation material.

Armature 81 is pivotable about the lower end of the
vertical leg of field member 79, such movement being in
response to emergization and de-energization of electro-
magnet 76. When bracket 74 is mounted upon base plate
10, the lower edge of pusher 82 extends transversely
across and engages movable contact arms 25 and 28 in a
manner similar to that by which pusher 62 engages these
contact arms. When the relay is de-energized, spring 80
biases armature 81 away {from engagement with the core
of electromagnet 76 so that pusher 82 holds contacts
32 and 33 in engagement with each other and separates
contacts 34 and 35. When the relay is energized, the
armature 81 pivets in a clockwise direction, as viewed
in FIG. 7, into engagement with the core of electromag-
net 76, such pivotal movement causing pusher §2 to move
in a generally upward direction and thereby allow con-
tacts 34 to move into engagement with contacts 35 and
to allow contacts 32 to disengage contacts 33. Obviously,
such movement of the contacts is caused by the inherent
spring action of the contact arms upon which the con-
tacts are mounted. In this case, note that the force of
the solenoid which causes the upward movement of the
pusher is also aided by the upward forces exerted on
pusher 82 by the movable contact arms. When the relay
is subsequently de-energized, spring 80 moves the arma-
ture away from engagement with electromagnet 76 and
thereby operates or actuates the switch structure.

With reference to FIGS. 8 and 9, a contact arm 84 is
mounted upon a post §5 by means of an angle member
86. The angle member has an inverted I. shape and
inctudes a flat, vertical leg 87 which is secured to post 85
by solder 88 or other suitable means such as welding,
The angle member also includes a horizontal leg 88
which is flat and of substantially the same width as that of
contact arm 84, the contact arm being secured thereto by
fused metal, such as by welding, soldering or brazing.

Referring now to FIGS. 10 and 11, a post 91 has, at
its upper end, a head 92 which extends transversely of the
post and has a flat upper surface which abuts the flat
under surface of a contact arm 93, the contact arm being
secured to the head by means such as soldering, welding
or brazing. Head 92 extends from the vertical axis of
post 91 toward the free end of the contact arm so that, in
eiffect, it shortens the length of the contact arm and
thereby makes it stiffer. In contrast, leg 69 extends away
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from the free end of contact arm 84 and in effect length-
ens the contact arm to thereby increase its flexibility.

There is shown in FIG. 15 an embodiment in which a
contact arm 95 is secured to a post 96 solely by mechani-
cal means. An inverted cup-shaped bushing 97 is press
fitted over the upper end of post 86. to frictionally secure
the bushing on the post. Bushing 97 has a head 98 of
reduced diameter, which extends through an aperture
in contact arm 95 and is staked or otherwise deformed
so that the contact arm 95 is secured by a positive inter-
lock to bushing 87 and extends transversely of post 96
at the upper end thereof.

With reference to FIG. 12, a movable contact arm 161
is-mounted upon the head 102 of a post of the type similar
to post 22. Contact arm 101 has an elongated, rectangu-
lar, flat body portion 163 which at its free end has or
carries a contact 194 and which at its other end has a
circular end portion 105 of a diameter greater than the
width of body portion 163 and of head 182. When, dur-
ing the operation of the relay, the movable contact is
moved, stresses are developed within the contact arm
which- stresses are the greatest at the intersection of the
movable contact arm and that portion of the post which
is located adjacent to the movable portions of the contact
arm. Thus, it has been found that providing the mov-
able contact arm with an enlarged end portion such as
portion 163, the life of the contact arm is increased be-
cause such end portion reduces the stresses due to the
flexing of the contact arm.

When it is desired to weld the contact arms and posts,
the posts are advantageously constructed as shown in
FIGS. 13 and 14 and are preferably provided with a plu-
rality of weld dimples 107 which, prior to connecting the
contact arms to the post, extend slightly above the upper
surface 188 of the head of the post. When the contact
arm is welded to the post, the weld dimples melt and fuse
so that the under surface of the contact arm les flush
with surface 108 of the post.

'To minimize or eliminate contact bounce, contact arms
26 and 27 can be constructed in a manner similar to that
illustrated in FIGS. 16 and 17. With reference to these
figures, a J-shaped contact arm 109 is secured to the en-
larged head 119 of a post 111, the contact arm carrying
a pair of contacts 112 and 113 riveted to the arm. Con-
tact arm 109 includes an inclined portion 114 which lies
between those portions of the contact arm carrying con-
tacts 112 and 113 so that such porticns lie in parailel
planes whereby contact 113 is slightly above contact 112.
By making contacts 112 and 113 of smaller mass than
contacts 33 and 34 and by providing the inclined portion
114, it has been found that the contact bounce has been
minimized or eliminated during relay operation.

With reference to FIG. 17, note that the post can also
be provided with a circular flange 115 which is below the
head of the post a distance such that the flange 115 would
be embedded in the potting material when the relay is
assembled. The flange 115 serves as a stop member when
the posts are inserted into the base pins to properly lo-
cate the head 110 of the post at the desired height above
the base.

Thus, as shown in FIG. 18, a post 116 has a head 117
on which a contact arm 118 is mounted. Post 116 has
a medial flange 119 which abuts the bent over top of a
hollow base pin 128 secured to a base 121, the base being
similar to base 16 and being filled with potting mate-
rial 122. The lower end of post 116 extends coaxially
with and inside pin 129 and is soldered thereto, the solder
filling the lower end of the pin at at 123. Flange 119 is
similar to 115. When such flanges are not provided, it
is more difficult to properly position the fixed ends of the
contact arms at the desired height above the base. Pin
129 includes a medial bulge 124 which abuis the bottom
of base 121 so that when the top of the pin is bent over,
the base is clamped between the top and bulge 124 to

. fixedly secure the pin to the base.
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While the invention has been illustrated applied to an
octal base plug-in relay having one form of confact ar-
rangement, the invention is also applicable to other types
of relays and forms of contact arrangements. It will be
apparent to those skilled in the art that many changes
can be made in the details of construction and arrange-
ments of the parts without departing from the scope
of the invention as defined in the appended claims.

What is claimed is:

1. In a plug-in type electromagnetic relay, the com-

bination of

a flat base plate having an opening;

. a base assembly comprising

a base of insulation material disposed in said
opening and rigidly secured to said base plate
to support said base plate on said base, said
base having an aligning plug, and

a plurality of base pins rigidly secured to said base
and arranged in parallel relation at angularly
spaced points on a circle concentric to said align-
ing plug;

a plurality of posts each connected to one of said base
pins and projecting from said base on the side there-
of opposite to said base pins;

contact means including

a plurality of contact arms each mounted on one
of said post and projecting therefrom generally
parallel to said base and ftransversely of said
posts;

a bracket mounted on said base plate and projecting ¢

on the same side thereof as said posts and said con-
tact arms, said bracket including

at least one leg portion which extends substan-
tially perpendicular to said base plate;

electromagnetic operating means mounted on said
bracket and including

an electromagnet parallel to said base above said
contact arms and substantially perpendicular
to said leg portion of said bracket,

a field member having one leg parallel to said
electromagnet and providing a pivot, and an-
other leg parallel to said leg portion of said
bracket,

an armature pivotally mounted on said pivot and
including a leg portion which is generally par-
allel to said contact arms and movable generally
perpendicular thereto; and

a restoring spring connected to said armature;
and

means connecting said armature to actvate said con-
tact means in response to actuation of said electro-
magnet.
2. In a plug-in type electromagnetic relay, the com-
bination of
a rigid base assembly comprising

a body of insulating material,

an aligning member fixed to said body and project-
ing away from one side of said base assembly,
and

a plurality of electrically conductive pins arranged
in a circular series extending about said aligning
member,

said pins being rigidly secured to said body and
all projecting, parallel to each other and to said
aligning member, away from said one side of
said base assembly;

a plurality of electrically conductive contact-supporting
posts each secured to a different one of said pins,
said posts all projecting away from the other side
of said base assembly,

each of said posts being connected electrically to

its respective pin;
contact means comprising

a movable spring contact arm carried by and elec-

trically connected to one of said posts,
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a stationary contact member supported by and elec-
trically connected to another of said posts and
disposed to cooperate with said movable spring
contact arm,

said spring contact arm extending generally trans-
versely of said posts and generally parallel to
said base assembly;

a motor support rigidly carried by said base assemibly
and comprising

a first portion fixed to said base assembly at a point
outside of said circular series and projecting
away from said other side of said base assembly,
and

a second portion joined fo said first portion and
projecting generally transversely of said pins,
said second portion being spaced a substantial
distance from said contact means;

an electromagnetic motor structure mounted on one of
said first and second portions of said motor support
and disposed between said second portion of said
support and said contact means, said motor structure
comprising

a field member having a first leg adjacent said one
portion of said motor support and a second leg
projecting away from said one portion and pro-
viding a pivof,

an electromagnet projecting away from said one
portion of said motor support and beside said
second leg of said field member,

an armature mounted on said pivot for pivotal ac-
tuation by said electromagnet, said armature in-
cluding a portion extending generally transverse-
ly of said pins and disposed between said elec-
tromagnet and said contact means, and

a restoring spring operatively connected to said
armature; and

means connecting said portion of said armature to ac-
tuate said movable spring contact arm in response to
operation of said motor structure,

3. A relay in accordance with claim 2 and wherein

said motor structure is mounted on said first portion of
said motor support with said second leg of said field
member extending generally {ransversely of said pins,

said armature being generally L-shaped and said por-
tion thereof being disposed between said second leg
of said field member and said contact means.

4. A relay in accordance with claim 3 and wherein

said portion of said armature includes a pair of spaced
parallel arms disposed with their free tips projecting
toward said first portion of said motor structure, and

said means connecting said armature to actuate said
movable spring contact arm is a flat pusher card hav-
ing apertures in which said arms are engaged,

said pusher card extending transversely of said
arms and having one edge engaged with said
spring contact arm, the opposite edge of said
pusher card engaging said second leg of said field
member when said electromagnet is deenergized.

5. A relay in accordance with claim 3 and wherein

said motor structure is mounted on said second portion

of said motor support with said second leg of said
field member projecting toward said base assembly.

6. A relay in accordance with claim 3 and wherein

said motor support is a generally U-shaped bracket dis-
posed with the end portions of the legs of the U
thereof in engagement with and fixed to said base
assembly,

said motor structure being disposed between the legs
of the U of said bracket.

7. A relay in accordance with claim 3 and wherein

said pins are hollow and said posts each include an
end portion extending within and fixed to a different
one of said pins.

8. In a plug-in type electromagnetic relay character-
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ized by make-before-break contact operation, the combi- motor support and spaced from said contact means,

nation of said motor structure including an electromagnet and
a base assembly comprising

a body of insulating material,

an aligning member fixed to said body and project-
ing away from one side of said base assembly,
and

a plurality of electrically conductive pins arranged
in a circular series extending about said align-

a movable operating member connected to distort
said longer contact arm toward said base assembly
in response to energization of said electromagnet,
such distortion of said longer contact arm first caus-
ing said first and fourth contacts to be engaged and
then causing said second and third contacts to be
disengaged.

ing member, said pins being rigidly secured to 13
said body and all projecting, parallel to each
other and to said aligning member, away from
said one side of said base assembly;

a plurality of electrically conductive contact-support-

9. In a plug-in type electromagnetic relay, the com-
bination of

a rigid base assembly comprising
a body of insulating material,
an aligning member fixed to said body and pro-

ing posts each secured to a different one of said pins,
said posts all projecting away from the other side
of said base assembly,
each of said posts being connected electrically to
its respective pin;

contact means comprising

a generally J-shaped spring contact arm having
its shorter end fixed to a first one of said posts,
the stem of the ¢ of said arm extending gen-
erally chordwise of said circular series,

a first contact carried by the free end portion of
the stem of the J of said arm, and a second con-
tact carried by said stem intermediate the length
thereof, said arm being spaced from said base
plate and said contacts facing away from said

jecting away from one side of said base assem-
bly, and

a plurality of hollow electrically conductive pins
arranged in a closed series extending about said
aligning member, said pins being rigidly se-
cured to said body and all projecting, parallel
to each other aad to sald aligning member,
away from said one side of said base assembly;

a plurality of electrically conductive posts each hav-

ing an end portion disposed within and fixed to a
different one of said pins,
said posis all extending through said base assem-
bly and projecting away from the other side
thercof,
each of said posts being electrically connected to

base assembly, 30

a relatively shorter spring contact arm having one
of its ends fixed to a second one of said posts,
the other end of said shorter arm being disposed
adjacent said second contact,

a third contact carried by said other end of said 35
shorter arm and facing said second contact, the
relative leagths of said first and second posts
and the shapes and dispositions of said J-shaped
and shorter arms being such that, when said
arms are relaxed, said second and third contacts 40
are in engagement,

a relatively longer spring contact arm having one
of its ends fixed to a third one of said posts, the
free end portion of said longer arm being dis-
posed adjacent said first contact, and 45

a fourth contact carried by the free end portion
of said longer arm and facing said first contact,
the length of said third post and the shape and
disposition of said longer arm being such that, 2,651,732
when said Jonger arm is relaxed, said fourth 50 2,856,485 ZIMMmer - oo Oct. 14, 1958
contact is held disengaged from said first con- 2,905,788  Harrison —— o ______ Sept. 22, 1959
tact; 2,951,134 Lazich oo Aug, 39, 1960

a motor support rigidly secured to said base assembly 2,955,174 Richert oo Oct. 4, 1960
and projecting away from said other side thereof; 2,969,444 Deissler oo ___ Jan. 24, 1961

and 55 3,033,957 Dean . ____________ May 8, 1962
an electromagnetic motor structure mounted on said 3,060,292 Moenke o Oct. 23, 1962

its respective pin;

contact means comprising a plurality of spring contact
arms fixed each to a different one of said posts and
extending generally transversely of said posts on
the side of said base assembly opposite said pins;

a motor support rigidly connected to said base assem-
bly and projecting away from said other side there-
of; said

an electromagnetic motor structure mounted on said
motor support and spaced from said contact means,
said motor structure comprising

an electromagnet, and

a movable operating member arranged to actuate
said contact means in response to operation of
said electromagnet.
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