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1
This invention relates to electiromagnetic
switches.

It is an object of the invention to provide an
improved structural organization of the operat-
ing parts of said electromagnetic switch, to in-
sure that all of the respective operating parts
are precisely positioned .within the electromag-
netic switch housing,

It is an object of the invention to provide an
electromagnetic switch in which a snap spring
or like operating structure, by solenoid induced
movement, opens or closes the contacts of the
electromaghetic switch, the relative position of
the snap spring and the solenoid operator being
disposed within the -casing in a pre-established
dimensional arrangement to insure accuracy of
operation. ,

It is an object of the invention to provide im-
proved means for confining within the housing
of a electromagnetic switch, ‘the operating ele-
ments thereof. :

It is an object of the invention to provide a
electromagnetic switch with improved contact
structures.

It is an object of the invention to provide an
electromagnetic switch having a fixed and a
movable contact organization, with improved
means for cushioning the engagement between
the fixed and movable contact.

It is an object of the invention to provide an

electromagnetic switch comprising a plurality of

operating parts, with improved means for secur-
ing said operating parts within a housing, with
a minimum of fastening or attachment means
for said cperating parts.

It is an object of the invention to provide an
electromagnetic switch which is of simple, low
cost construction, and which may be assembled,
with accurately disposed securement of the oper-
ating parts, by means of unskilled labor.

According to a preferred form of the invention,
the improved electromagnetic switch comprises
an organization of fixed and movable contacts,
the movable contacts being brought into or out
of engagement with the fixed contacts by sole-
noid actuators, operating through the agency of
a snap spring. Secured to the base of the hous-
ing of the electromagnetic switch, on which base
the fixed contacts are positioned, are a plurality
of side frame ‘members, said members having at
a pre-determined location with respect to the
base structure, means to receive and position a
sub-base which serves as the support for the
operating elements of the electromagnetic switeh.
Positioned upon said sub-base, but not perma-
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- nently affixed thereto, are g snap spring retainer
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and a solenoid actuator comprising a pair of in-
dividual solenoid cups between which, and in en-
gagement with the rims thereof are located a
pair of spacer members having inner peripheral
flanges which collectively provide a cylindrical .
chamber within which a solencid core is slidably
bositioned. The respective solenoid.cups, with-
in which the operating solenoids are contained,
are in stacked relationship one with the other,

_and may be inserted within the side frame mem-
‘bers by the successive placing therein by the

workman. Near the outer end of each of said
side frame members is an aperture adapted to
receive the tongue of g rigid bridge which over-
lies the outermost solenoid cup in spaced rela-
tionship therewith. Said bridge member has any
desired plurality of tapped openings which re- -
ceive set screws or the like, the ends of which
bear against the top wall of the outermost sole-
noid cup. Upon tightening the set screws the
respective operating elements are urged one
against the other, and in tight relationship with
the sub-base which forms the support for the
collective operating members, o

The bridge member also affords means of se-
curing an outer casing and a top closure plate to
complete the housing of the device. -

The movable contacts are carried by a flexible
plate operatively associated with the magnetic
armature whereby the movable contacts are resil-
iently supported in a manner affording self-ad-
Justability with respect to the fixed contacts.
The flexible disc carrying the movable contacts
gives under the impact of the movable contacts
against the fixed contacts thereby cushioning
the same and dampening “chatter” during the
making of the contacts, resulting in improved
circuit closing characteristics and enhancing the
life of the respective contacts.

A feature of our invention is an improved as-
sembly structure for an electromagnetic switch.

. A feature of olir invention is an improved con-
tact organization for an electromagnetic switch.

Other features and advantages will hereinafter
appear. ‘

Fig. 1 is a sectional view of a preferred form
of electromagnetic switch embodying the present
invention; :

Fig. 2 is a central sectional view taken on line
2—2 of Fig. 1; .

Fig. 3 is a sectional view taken on line 3—3
of Fig. 1; o

Fig. 4 is a sectional view taken

on line 4—4§ of

55 Fig. 1;
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Fig. 5 Is another sectional elevation of the de-
vice, in closed circuit position, the line of section
being on the line 5—5 of Fig. 1;

Fig. 6 is an explgded perspective view of the
structure; and : ‘

Fig. 7 is a side elevation, partly broken away,

of the assembled structure, with the outer casing .

broken away to illustrate the positioning of the
parts; Fig. 7 also shows a typical wiring diagram.

Referring to the drawings, the housing of our
improved electromagnetic switch 10 includes a
base plate 1{, shell 12 and cap 14; these parts
are of insulating material. Secured to the base
plate 11, as by any desired plurality of screws
or rivets, is an open frame comprising side pieces
(5, {6 within which the operating elements of
the electromagnetic.switc&h are contained and
secured. As shown in Figs. 1 and 6, each frame
member, at a location suitably above the base,
has a pair of ears 17, §7 struck inwardly in a
common plane; upon said ears rests a plate 18
which serves as a base for the solenoid and snap
spring mounting structure, as later described.
_ Legs 19 of said base 18 extend downwardly be-
tween and in engagement with the side edges of
the spaced ears §17, 17 of the respective side frame
members, and plate §8 is thereby held against
rotation without the necessity of welding or like
means.

At the center of nlate 8 is a stuare opening,
bounded on two opposite sides by downwardly
extending guide walls 20, 20. )

Two arcuate side walls 21, 21 diametrically
placed, extend upwardly from plate 18 to receive
and position snap-spring retaining rings 22, 23
and the cup 25 of a solenoid 26, said elements

- mevrely being set into position on said base plate
18, without securement thereto. As shown in
Pig. 5, ring 22 is shouldered for cooperation with
the ring 23 to provide a circular groove within
which is confined the rim portion of a snap
spring 24.

A second solenoid cup 27 houses a solenoid 28;
petween the solenoid cups 25 and 21 are a pair
of flanged spacer members 29, 30, the outer
flanges 31, 32 of which fit snugly between and in
contact with the frame side-pieces 15, {6, and
the inner cylindrical flanges 33, 34 provide a
guide sleeve for a magnetic armature 35, axially
slidable therein.

To each of the solenoid cups 28, 27 is attached
a pole-piece 38, 37, the axial passage of the latter
being concentric with respect to the cylindrical
flanges 33, 34, to permit the guided slidable pas-
sage of the actuator rod 38, secured to armature
35. .

The respective soienoid cups 25 and 27, ring
members 29, 38, and pole-pieces 36, 31 are prei-
erably of steel or other magnetic material.

The entire assembly previously describec is
maintained in proper operative position without

individually securing each of the respective ele- -

ments by means of a bridge 40 which extends be-
tween the side frame pieces 5, 16, to pass
through a hole adjacent the ends thereof, see
Figs. 4 and 5. One or more set screws &1, 41,
pass through the bridge 40 to bear against sole-
noid cup 27, in this manner adjustably holding
the respective solenoid.cups, cup spacers and
snap spring ring members in position against
the base plate 18. Walls 2/, 21 of plate I8 pre-
vent the rings 22, 23, and solenoid cup 25 from
shifting laterally, and the side frame members
15, 16, against which the fanges 31, 32 of sole-
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noid cup spacer rings 28, 30 abut, insure that the
solenoid cup 27 is held against movement.

The bridge 40 also serves to hold the cap 14
and casing 12 in position, by the screw 42,
 Snap spring 24 has an ‘opening througk. its
center to receive the reduced diameter, threaded,
end of the actuatior rod 38, which is secured to
a rectangular block 43 of insulation material,
the latter passing through the square central
opening in plate 8. The walls 20, 20 act as bear-
ing guides for the block 43. ‘ : '

Secured to the other end of the block 43 by
means to prevent relative rotation is a preferably
flat spring 44 which carries, by means of rivits

‘85, 45, see Fig. 1, 2 contact bridge 46 having at

diametrically spaced locations -contacts 41, 41,
said contacts cooperating with contacts 48, 48
fixed to the insulating base Ii. Suitable termi-
nal pieces 49 are provided for connection of con-
tacts 48, 48 into the circuit to be controlled.

" As Fig. 3 shows, the rivets 45 are at a spacing
of 90° with respect to the contacts 47, 41. Such
arrangement affords a substantial measure of
self-adjustability of contacts 47 with respect to
contacts 48, 48, while providing an otherwise
rigid supporting structure for said contacts 47.

Referring to Fig. 7, the respective solenoids 26
and 28 are connected into a common circuit for
remote control by a momentary-contact switch
S, through the illustrated. terminals on cap 4.
The contacts 47, 48 are in the circuit to be con-
trolled. The solenoid coils may or may not be
wound for low voltage actuation, according to
preference. : i

The actuation of solenoid 26 drives the arma-
ture to the right as shown in Fig. 5, thereby
causing the snap spring 24 fo throw into its sec-
ond position of stable equilibrium as is shown
in said figure and bringing the contacts 47 into
engagement with the terminal contacts 48. The
spring 44 flexes under the impact of the con-
tacts, acting to dampen the engagement of the
said contacts and preventing rebound. Desir-
ably, the engagement of the respective contacts
is prior to the attainment of full throw .position

 of the snap spring, whereupon said snap spring
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acts continually to exert a yielding pressure
against the spring 44 and in turn dgainst the
fixed contacts. :

On reverse movement of the armature under
the attraction of solenoid 28 the spring 24 snaps

* to its reverse position of equilibrium to open the
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contacts 47, 88. The reaction of spring 44 assists
i the breaking of the contacts at high speeds.

Whereas we have described our invention by
reference to specific forms thereof, it will be un-
derstood that many changes and modifications
may be made provided they do not depart from
the scope of the claims. i

We claim:

1. In an electromagnetic switch, the combina-
tion of spaced side frame members, a sub-base
carried by and between said side frame members,
a snap spring, means for mounting said snap
spring disposed upon said sub-base and confined
between said side frame members, solenoid
means for actuating said snap spring,; and means
for securing said solenocid means within said side
frame members, comprising a bridge member dis-
posed across said side frame meinbers adjacent
the ends thereof and means associated with said
bridge means and said solenoid means for ad-
justably maintaining said solenoid means in po-
sition with respect to said sub-base.

2. In an electromagnetie switch, the combina-
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tion of spaced side frame members having ears
struck inwardly and in a common plane, a sub-
base supported on said ears, said sub-base having
legs extending inwardly therefrom in engage-
ment with the said ears to hold said sub-base
against rotation, solenoid means supported by
said sub-base, means including a bridge member
extending across said side frame members ad-
jacent the ends thereof, and set screw means
passing through said bridge member and bearing
against said solenoid means to maintain the po-
sition thereof.

3. In an electromagnetic switch, the combina-
tion.of a base, side frame members secured to said
base in spaced relationship, a sub-base supported
by and between said side frame members in fixed
position thereon, snap spring supporting means
carried on said sub-base, solenoid means opera-
tively associated  with said snap spring means
and including cup means, said solenoid cup means
being disposed one on the other, and means asso-
clated with said solenoid cup means and said
side frame means for positioning said soleneid
cup nieans therein. .

4. In an electromagnetic switch, the combina-
tion of a base, side frame members secured to
sald base in spaced relationship, a sub-base sup-
ported by and between said side frame members
in fixed position thereon, snap spring supporting
means carried on said sub-base, solenoid means
operatively associated with said snap spring
means and including cup means, said solenoid
cup means being disposed one on the other, means
associated with said solenoid cup means and
said side frame means for positioning said sole-
noid cup means therein, said means including a
member extending across said side frame means
adjacent the end thereof, and a screw passing
through said member and bearing against the
immediately adjacent solenoid cup means.

5. In an electromagnetic switch, the combina-
tion of a housing including-a base, side frame
members secured to said base and extending up-
‘wardly therefrom, a sub-base extending between
said .side frame members at a pre-determined
fixed position and individual solenoid cup mem-
bers positioned one on the other with respect to
said sub-base and means associated with said
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side frame members and bearing against one of
said solenoid cup means to retain said cup means
upon said sub-base,

6. In an electromagnetic switch, the combina~
tion of a bhase, spaced side members secured to
said base and extending upwardly therefrom, a
sub-base positioned between and resting upon
elements of said side frame members, snap spring
retaining means removably positioned on said
sub-base, a rigid solenoid housing disposed be-
tween said side frame members and removably
positioned upon said snap spring retaining means,
a second rigid solenoid housing removably posi-~
tioned upon the first-named housing, a bridge
member extending between and retained by said
side frame members, and means interposed be-
tween said bridese means and the last-named
solenoid housing to hold the respective solenoid
housings and snap spring retaining means in
Position upon said sub-base.

7. In an electromagnetic swiich the combing-
tion of spaced side frame members, said mem-
bers having extensions projecting inwardly of
said members respectively, means for supporting
sald spaced side frame members including a base,
a sub-base supported upon said extensions and
disposed intermediate said spaced side frame
members, operator means for said circuit breaker
and disposed upon said sub-base, bridge means
spanning said side frame members and supported
by said side frame members, and securing means
interposed between said bridge means and said
operator means for stably positioning said opera-
tor means upon said sub-base.

JOSEPH F. O’BRIEN,
EARL 8. BOYNTON.
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