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4 Claims.

‘This invention relates to improvements in relay
structures and the present application is a di-
vislon of a copending original application Serial
No. 459,121, filed September 21, 1942, now Patent
No. 2, 401 ,213, granted May 28, 1946 :

The principal object of the present invention

is to provide an Improved method of and means:

for mounting a movable armature upon the field
core of & switch of the electromagnetic. type. A
further object is to provide a switch of this type
comprising a movable armature which is-mount-

(CL 175—336)

washer 16, the clamping member 15 and the shim

-12a, and the outer end thereof is received in an

" aligned tapped hole providedin the field element

12 adjacent the outer end thereof. "Also, a down-

- wardly bent tab 18a is formed integrally with
‘the washer 16.and exténds through a recess 156

+ formed in the clamping meémber {5 into aligned

v

ed upon and insulated from the. field structure: .
of the switch by improved fastening means, Still -

another object is to provide an improved. switch
of .the electromagnetic type. comprising a- mag-
netic core and a field element in combmatlon with
'8 movable armature which is pivotally ‘mounted

upon the fleld element by a novel arrangement in-

cluding a single fastening member. Qther ob-

pects relate to varlous features of constructioni

which will appear more fully ‘hereinafter.
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openings provided .in the shim 12¢ and the field
‘element 12, thereby positively to prevent relative
motion between the clamping member 15 and the
fleld element 12.. Preferably, the pivot pin (4, the
<clamping member 15, the washer {6 and the screw
471 are all formed .of non-magnetic.material in
order to prevent these elements from interfering
with -the magnetic flux path between the field

_element 12-and the.armature 13,

.Further, the " armature 13 carries a pair of

spaced apari and inwardly directed arms 18 dis-

2

-The invention; both as to its organization ‘and; o
method of ‘operation, together with further ‘ob- . -

jects and advantages thereof; will best be- under-'_

stood by refererice to the- following speeification
taken in connection with the accompanying draw-
ing.” In the drawing,

Flgure 1 is a plan view of an electromagnetic,
relay incorporating switch structure: embodylng;

the present invention;
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Pig. 21s & side: elevational view of the relay' ;

shown in Fig. 1;
. FPig. 3 is"a fragmentary side elevational view,
partly in section, of the relay; and -

Pig. 4 is an enlarged sectional view, taken along :

the line 4—4.in Fig. 1, of a portion of the switch
structure incorporated in the relay.
Referring now more particularly to Figs, 1 to 4

inclusive, of the drawing, the electromagnetic' ‘

relay there shown comprises a maghetic core 10
carrying a winding 11, a substantially L-shaped
magnetic field element 12 secured to the core 10,

and a movable magnetic armature 13 pivotally’

mounted on the outer end of the field element 12

and cooperating ‘with the outer end of the core .

10. More particularly, a nonmagnetic shim 12a
formed of bronze or the like is carried on the
upper surface of the fleld element {2 adjacent the
outer end thereof, and & pivot pin 14 is rotatably
mounted on the upper surface of the: shim (2a
by an arrangement comprising a clamping mem-
ber 18, a washer |8 and a screw |1, the pivot
" pin- {4 being arranged in a transverse slot {5a

formed in the clamping member 15. ‘The screw 55

11 extends through aligned holes provided in the

wserews: 22.-and 23,
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._Posed on the opposite'sides of the field elemént 12

and provided with allgned holes therem ‘which re-
ceive the opposlte outer ends of the pivo pin 14,
the opposite outer ends ‘of the pivet piti 14 be-
mg flanged over in order rlgid]y to secure the
“pivot pin {4 to the arms 18 and consequently to

the armature (3. “Also; the arms 18 are provided -

with inturned operating projections 184 which
overlie. the: upper surface ‘of the shim (2¢ snd

‘cooperate with switch structure 19 carried by the

-~ fleld: elemient 42
© 80.

“More-particularly, the switch
structure ‘19 comprises a plurality of individual
flexible ‘metallic switch -or contact springs 20,
2{, etc., arranged in.two stacks and respectively
secured to-the field element 12 by two pairs of
More specifically, the base
ends. of . the springs 20; 21, etc., in each stack are

-spaced apart and insulated from each other by a

blurality of interposed insulating sheets 24 which
‘are retained in clamped position between a clamp-
ing plate 25 and the fleld element 12 by the two
Dbairs of screws 22 and 23. For example, the

.. balr of screws: 22 extends through two sets of
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-aligned holes formed in the clamping plate 25, the
Insulating” sheets 24 and the base ends of the
contact springs 20, 21, etc, S
Preferably, in each stack, thetwo adjacent con-
tact springs constituting a cooperating pair, such,
for example, as the individual contact springs 20
‘and 21, are constructed and ‘arranged in the
manner disclosed in U. S. Patent No. 2,272,496,
Fredric E. 'Wood," granted February 10, 1942
Accordingly, the contact spring 20 has a substan-
tially Y configuration, the outer free end thereof
being split to provide two diverging arms; while
-the contact spring 21 has a closed ovate-lance-
olate slot formed therein near its free end in
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order to provide diverging and converging arms,
the converging arms being connected together at
the extreme free end of the switch spring by a
curved operating portion 2{a. Also, the two di-

verging arms of the switch spring 28 carry two’

metallic contacts which are arranged in cooper-
ating relationship with two metallic contacts car-
ried by the two diverging arms carried by the
contact spring 21, the two pairs of cooperating
contacts being arranged in crossing relationship
as {llustrated.

As {llustrated in the drawings, the invention
&lso comprises cup-shaped metallic fixtures 38
each of which is made up of a fiat bottom wall §¢
and an annular side wall 32, the bottom wall 81
of each fixture being securedly fastened to the
adjacent lower surface of the curved operating
portion 2ila of a contact spring 2{. The bottom

in each fixture 38 and is frictionally held in place
by the side wall 32 thereof. Freferably, one end
of each bushing 33 iz provided frusto-
conical section which is inserted into the
shaped fixture 30,

proj
i8a of one of the arms lloftheurmlture 13.
The construction and mounting of the insulating
bushings on the switch springs are described and
claimed in sald copending original application
above referred to.

Considering now the operation of the relay,
when the winding 1§ is deenergizsed the contact
spring 21 urges the bushing 33 carried thereby
into engagement with the operating portion of
‘the adjacent contact spring; while the bushing
carried by the last-mentioned contact spring en-
gages the inturned operating projection (8a car-
ried by the arm 18 of the armature {3, whereby
the armature (3 and the pivot pin {4 secured
thereto are rotated in the counterclockwise di-
rection, in an obvious manner. More particu-
larly, the pivot pin 14 rotates in the transverse
slot (Ba formed in the clamping member {8, the
adjacent upper surface of the shim (2a serving
also as a bearing therefor. Also, at this time,
the various metallic contacts carried by the con-
tact springs 20, 21, etc., are moved into normal
circuit positions. When the winding {1 of the
relay is energized, the armature i3 is attracted to-
ward the core 18 by the magnetic flux produced
in the fleld structure, whereby the armature 13
and the pivot pin 14 secured thereto are rotated
in the clockwise direction, in an obvious manner.
This rotation of Q:e armature in the clockwise
direction causes the inturned operating projection
(8a carried by the arm (8§ to act upon the bushing
carried by the assoclated contact spring and
through the operating portion of the contact
spring mentioned upon the bushing 3% and con-
sequently upon the contact spring 21. Aeccord-

ingly, the contact springs mentioned are flexed,
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whereby the various metallic contacts carried by
the contact springs 20, 21, etc., are moved into
operahedclrcultpoaitlom

Itisnotedthatt.heendoftheshlmnaun-
derlying the projections i8a carried by the arms
i3 of the armature 3 prevents the projections
mentioned from sticking to the adjacent surface
of the field element T due to leakage magnetic
flux therebetween.

While one embodiment of the invention has
been disclosed, it will be understood that various
modifications may be made therein, and it is in-
tended to cover in the appended claims all such
modifications as fall within the true spirit and
scope of the invention.

Iclaim:

1. Inlneloetromamthsvmgaoorelndu
field member, a non-magnetic shim seated on sald

* field member adjacent one end of said electro-
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magnet, & clamping member mounted on said
shim, an armature having a pivot pin mounted
between said clamping member and said shim,
and means for securing said clamping member
and sald shiim to said field member.

3. In an electromagnet having a core and &
fleld member, a non-magnetic shim seated on
said field member adjacent one end of said elec-
tromagnet, a clamping member seated on said
shim and having a transverse recess on its inner
side, a pivot pin mounted in said recess, an arma-
ture mounted on said pin and arranged to co-
operate with said core, and means for
sddchmpmcmemhermdnklammtomdneld
member,

3. In an electromagnet having a core and a
field member, a non-magnetic shim seated on

said field member adjacent one end of said elec-

tromagnet, & §lamping member mounted on said

-shim, an armature pivotally mounted on said

clamping member, said field member having an
aperture therein, a washer seated on said clamp-
ing member and having a part extending over the
end of sald clamping member and engaging satd
aperture, and a fastening means for securing said
washer and said clamping member to said field
member,

4. In an electromagnet having a core and a
field member, a non-magnetic shim seated on said
fleld member adjacent one end of said electro-
magnet, a clamping member seated on said shim
and having a transverse recess on its inner side,
& pivot pin mounted in said recess, an armature
mounted on said pin and arranged to cooperate
with said core, said field member having an aper-
ture therein, a washer seated on sald clamping
member and having a part engaging said aper-
ture, and a single fastening means for securing
said washer, sald clamping member and said shim

to said fleld member.
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