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My invention relates fo electric switches, more
particularly to electromagnetically operated elec-
tric switches of the type known as contactors, and
has for its object a simple, relidable and shockproof
operating mechanism for the switch.

In carrying out my invention in one form, I .

provide operating means for the switch compris-
ing an electromagnet having two plunger type
armatures extending into an operating coil from
opposite sides, which armatures are mechanically
connected together by means of bell cranks, Se-
cured to the bell cranks is a gear segment which
operates a second gear, this second gear turning
& crank connected to the pivoted switch arm.
The mechanism- is so constructed and arranged
that the crank is in a dead center position when
the magnet is deenergized and energized, and
the switch in its open and closed circuit positions
whereby the switch is secured against shock in
each position,

For a more complete understanding of my in-
vention, reference should be had to the accom-
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armatures are connected together to move in

unison by means of two bell cranks 28 and 28

having their lower ends pivotally connected re- -
spectively tc the armatures 26 and 27 and

mounted on stationary pivots 80 and 3. At their

other ends the two bell cranks are pivotally con-

nected together by a movable pivot pin 32 carried

by them.

A connection is’ provided between the hell
cranks and the switch arm structure 15 and (8 by
means of a gear segment 33 secured to the ends
of the bell cranks adjacent the pivot 32. As
shown, this gear segment forms part of an ex-
tension secured on the end of the bell crank 28,
the gear segment being adjacent the pivet pin $2.
It will be understood that the slot connection is
provided between the ends of the bell cranks and

" the pivot pin 32, this slot preferably, as shown in
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panying drawings, Fig, 1 of which is a front ele- -
vation view, partly in section, of a contactor em- -

bodying my invention showing the parts in cir-
cuit closed position; Fig. 2 is a side elevation view
of the device shown in Pig. 1; Fig. 3 is & frag-
mentary front elevation view showing part of the
mechenism in its open circuit position; while Fig.
4 is o fragmentary sectional view taken along the
line 4—4& of Fig. 1. :

Referring to the drawings, I have shown my
invention in one form as applied to a switch hav.
ing an arm structure pivotally mounted on pini
10 and {1 secured to side supporting plates 2
and {8 which in turn are secured to a suitable
metallic support or base 4, The switch arm
structure comprises side links or arms i and 1§
and having their lower ends mounted on the
pivots 10 and i and, moreover, secured to each

other by a cross bar §1, The upper ends of the -

bars 15 and (6 are connected by pivot pins 18 and
I8 to a second cross bar 20 carrying bridging con-
tact -members 21, 22 and 23. Thus movement, of
the srm structure about the pivot axis formed by
the pins 16 and 1 moves the bridging members
between closed and open circuit positions with
respect to stationary contacts mounted on‘the
support (4, )

‘For operating the switch arm structure, I have
provided an electromagnet comprising an oper-
ating coli 24 mounted in a magnet frame 25 and
provided with two plunger type armatures 26 and
21 extending toward each other into opposite ends
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the dotted lines, in the extension on the end of
the bell crank 28. This gear segment 33 meshes
with g small gear 34 mounted on a stationary
shaft 36 and having on its end a crank pin 86.
The crank in turn is connected by & link 37 to an
arm 38 secured to a cross bar i1 and extending
outwardly substantially at right angles with the -
arms I6 and #6.

By means of helical springs 38 and 46 mounted
on the pivot pins 30 and 31, the two bell eranks
28 and 29 are biased respectively in clockwise and
counterclockwise directions to move the switch
arm structure to its open circuit position, i, e.,
counterclockwise, as viewed in Pig, 2, and the
armatures 26 and 21 outward from the coil to
their unattracted positions. In this position the
bell cranks and armatures are brought to rest
by the engagement of s stop projection #0g on
the bell crank 29 with the supporting bracket 42.

As shown in Figs, 1 and 2, the switch arm is
in its closed circult position and the driving
mechenism so arranged that the crank 36 is in.a
dead center position with respect to the link 37
at that time, L. e., the link 31 is substantially par-
allel with the crank. Thus the switch arm struc-
ture is held securely in its closed circuit position
and is not affected by shocks since a shock force
tending to move the switch arm to its open cireuit
Position does not tend to rotate the shafi 35 be-
cause of the dead center position of the crank 35.

- Another feature making the device free from

&0

shocks when in the closed cireuit position is the
arrangement of the plunger armatures so that
their inner ends inside of the coil engage each
other in abutting relation when moved to their
attracted positions. Likewise, as shown in Fig,

of the coil and magnet frame. The plunger 55 3, when the magnet coil 24 is deenergized hy
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means of & suitable switch (not shown), the

biasing springs 89 and 40 move the bell cranks to

the position shown and thereby move the gear
segment 33 downward to its lowermost position
which the crank 38 is in its opposite dead cente

. position with respect to Fig. 1. In other words,
" the gear 34 is rotated counterclockwise substa.n-

tially 180 degrees, This movement downward of -
the crank 36 moves the arm 38 and the switch

arm structure in a counterclockwise direction, as
seen in Fig. 2, to-its open circuit position,

Continuing with additional details of construc-
tion, the magnet is mounted on the supporting
bracket 41 secured to the base |4, while the pivot
pins 30 and 3! for the bell cranks are mounted
in a supporting bracket 42 secured by bolts 423 and
44 to the upper side of the framework or flange
45 secured to each side of the magnet. This
bracket has two upwardly extending side portions
42a and 42b which are substantislly parallel. The
pivots 80 and 3| extend through these side por-
tions, and at their upper ends the side portions
are provided with bearings for the shaft 86 which
extends crosswise between them. The shaft 38
and the pivots 30, 3{ and 32 are parallel with
each other.

In order to provide for freedom of movement
a bearing pin 46 having a spherical surface is
provided on the outer end of the arm 88 for the
upper end of the link 37. This is required be-

10

15

20

26

30

cause of the fact that the crank 28 is mounted on

a shaft 35 whose axis is perpendicular to the
axis 10, 11 of the arm 88. Limited lateral free-
dom of movement is provided for the link 37 be-
tween an outer flange 47 on the bearing 48 and 2
projection 48 on the end of the arm 38 adjacent
the bearing 46. As seen in Fig. 1, the arm 38'is a
substantially U-shaped strap having its ends suit-
ably connected as by welding to the cross bar 7.
At points adjacent the link 87 the upper and lower
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edges of the strap 38 are cut away, as indicated by °

the reference numerals 49 and §8, to provide the
required freedom of movement laterally for the
link &1.

The stationary contacts are mounted on a plate
or base 5! made of electrically insulating ma-
terial, which base is in turn secured to the sup-
- port {4 by suitable bolts. As shown, three pairg of
. stationary contacts are provided with which co-
operate respectively the bridging members 21, 22
and 23. Each pair, as shown in Fig. 2, consists of
a stationary contact 52 mounted in the bottom of
a cup 58 of heat refractory electrically insulating
material. The stationary contact 52 is suitably
electrically secured as by welding to @ cross con-
ducting plate 54 at the botiom, as seen in Fig. 1,
which plate is in turn secured mechanically and
electrically by screws 5% and §6 to a terminal con-
ducting plate 51. This terminal plate 87 is in
turn secured to the insulating base ¢ by a screw
58. A similar construction is provided for the
other stationary contacts. Electrical connections
for each pair of stationary contacts are made
with the connection strap 57.

The movable contacts 58 are secured on the ends
of rods or bars 60, the other ends of which are
secured to the respective bridging members, the
rods 60 being long enough to extend downward
to the bottom of the insulating cup §3 and bring
the movable contact into engagement with the

stationary contact when the switch arm is moved

to its closed circuit position.

An interlock switch is provided adjacent the

magnet frame 25 and operated by the bell erank
29. This interlock switch consists of a switch
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arm 81 consisting of two leaves pivoted on a
bracket 82 secured to an insulating support €3.
The upper end of the switch arm extends Into
an aperture 84 (Fig. 1) in a bracket 85 made of
electrically insulating material secured in turn to
the bell crank 28, Thus, as the bell ecrank moves
about its pivot 3i, the switch arm €4 is moved
about its plvot between the upper ends of two
conducting plates 86 and 67 to which electrical
connections may be made. As shown in Fig. 1,
the switch arm is in contact only with the upper
end of the strap 67, and therefore the two straps
are electrically disconnected from each other.
When the bell crank 28 moves counterclockwise, as
seen in Fig. 1, about its pivot 81, the switch arm
61 is moved clockwise about its pivot so that its
lower end extends between the upper ends of the
two straps 66 and 67 and closes 8 circuit between
them. : ;

A guide plunger 68 is secured at each end of
the movable cross bar 20. Each guide plunger
88 extends through an opening provided for it in
the insulating plate 5¢ and is slidably movable in
this opening. These guide plungers provide for
rectilinear movement of the bridging members 24,
22 and 28 toward and away from their stationary
contacts. As previously pointed out, the cross bar

-20 carrying the bridging members is connected by

plvots 16 and 1§ to the side arms {6 and 6. Each
bridging member is provided with a central aper-
ture through which extends a pin 68 secured to
the cross bar 20. The bridging member is biased
against the cross bar by a helical spring 78 en-
circling the pin 69 and having its outer end in
engagement with a flanged washer 7{ on the outer -
end of the pin 8. The spring 18 yields somewhat

upon engagement of the contacts and thereby

assures a predetermined contact pressure. ,

‘Tt will be observed that I have provided a very
compact and efficient operating mechanism. This
mechanism comprises a coil mounted on the sup-
port with its center line substantially paraliel
with the support, and pivots {6 and {4} for the
switch arm 38 defining a pivot axis parallel with
the support. On the other hand, the shaft 35
is mounted for movement about an axis lying in
the plene of movement of the switch arm 38 and
substantially perpendicular to the support. By
means of the link 87 and the spherical bearing
46, I connect the switch arm 38 with the crank
pin 86 for movement of the switch arm 38 by
the crank pin.

I also provide simple and reliable means for
securing the coil 24 in place in the magnet frame
25. The magnet frame is rectangular in shape.
In fact, it is substantially square as shown and
includes two U-shaped core members, upper and
lower members as seen in Fig. 1, which form
upper and lower magnetic paths between the ends
of the plunger armatures 26 and 27. The upper
and lower U-shaped core members are clamped
between metal plates, only one of which is shown
in Fig. 1, by means of suitable rivets 72 ex-
tending through them, each of these clamping
plates being provided with a supporting flange
45. - On the ends of the coils are plates 13 and
14 made of & molded electrically insulating ma-
terial on each of which is provided a pair of
spaced projections extending outwardly axially
of the coil. Only one of these projections for
each plate is shown in Fig. 1, this being the pro~
jection 75 for the plate 73 and the projection 78
for the plate 74. The other projection for each
of the plates 13 and 74 is behind the one shown
in Fig. 1 in spaced relation therewith and on the
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opposite side of the magnet core, the projection

- 18@ being shown in Fig. 4. Thus the palr of

projections at each end of the coll.embrace the
two clamping plates of the magnet core st that
point and hold the coil in position in the rectan-
gular opening of the magnet, i. e., against move-
m§nt in a direction transverse to the axis of the
coil, : v

‘T also provide a metal pesitioning member 11,
Fig, 1, provided with projections 18 and 79 which
embrace the projection 78 on that end of the
coil.” This member has an L-shaped cross sec-
tlon, as shown in Fig. 4. It is secured to the

‘frame 45 together with & plunger guide 1%a by

- means of a screw 89 extending through the frame

.

and extending through a tapped hole in the cen-
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ter of the member 11. Thus the projections 18

and 79 engage opposite sides of the projection
18 on the coil and secure the projection between
them. An oppositely disposed member 81 (Fig.
4), identical in:construction with the member
11, cooperates with the projection 76a on the op-
posite side of the coll. Furthermore, the projec-
tlons 76 and\16a¢ are provided each with a por-
tion extending under the member 171 or 8f. In
other words, the projections extend toward the
left hand as seen in Fig. 4 under the members
17 and 81 so that the members 77 and 81 secure
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the coil against movement transversely of its sxis )

in an upward or downward direction as seen in
Fig. 4. Thue.the members 77 and 8{ secure the
coil against movement transversely of its axis.

I have also provided a resilient conneciion for
securing the coil comprising e spring sirip 83
(Figs. 1 4nd 4) which extends paralle] with the
member 17, - Screws 84 and 25 extend through the
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frame and bear on opposite ends of the spring -

83 whereby the center of the spring is forced
against the rounded end of the projection 18, as
shown in Fig. 1. Thus the coil is resiliently
pressed toward the right hand, as viewed in Fig.
1. A similar strip spring 88 (Pig. 4) is provided
on the opposite side of the megnet frame at the
left-hand eiid. On the right-hand end of the.
coil no spring strips are provided slthough two
forked securing members similar to the members
17 and 8! are provided, the construction being
the same as previously described for the opposite
end of the coil. Thus the coll is secured against
severe shocks, ’
While I have shown a particular embodiment

“of my invention, it-will be understcod, of course,

that I do not wish to be limited thereto since many
modifications may be made, and I therefore con-
template by the appended claims to cover any
such modifleations as fall within the true spirit
and scope of my invention. ‘

What I claim as new and desire to secure by
Letters Patent of the United States is:

1, An electric switch comprising a support, a
megnet coll mounted on s2id support with its axis
substantially parallel with sald support, & lever
provided with s pivot on sald support having its
axis substantially perpendicular to satd support, -
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an armatur_e for said‘ coil mounted on said lever, 5

3

8 gedr segment secured to sald lever, a shaft
‘mounted on sald support in substantial perpen-
dicular relation with said support, a gear on said
shaft meshing with said gear segment, s crank
pin on said shaft extending substantially paral-
lel with said shaft, a switch arm mounted on said
support for movement on a pivet substantially
parallel with said support, said switch arm mov-
ing in a plane passing through the axis of said
shaft, & bearing pin on said-switch arm extend-
ing lengthwise of said switch arm and having a
pertly spherical bearing surface, & link having
one end connected to sald crank pin for pivotal
movement on said crank pin and having its other
end connected to said spherical bearing surface
for operation of said switch arm about its pivot
when saild crank pin is turned by said shaft,
spring means for biasing said lever and said ‘ar-
mature to their unattracted positions with said
crank pin In one deaq center position, said coil
when energized turning sald crank pin to its op-
postte dead center position, and switch means
operated by said switch arm.

2. An electric switch comprising & support, two
bell crank levers mounted on spaced apart sta- -
tionary pivots secured to sald support with first -
“arms of sald levers extending toward each other
and second arms of said levers in substantially
parallel relation with each other, said pivots being
prarallel with -each other and substantially per-
pendicular to said support, & loose pivotal con-
nection hetween said first arms whereby sald bell
cranks are caused to move In unison about said °
pivots, & magnet coil mounted on said support
between said second arms with its center line
_Substantially parallel with sai@ support, a pair of
plunger armatures extending into opposite ends
of said coil connected respectively to sald second
7 arms, 8 gear segment secured to one of said first

40 arms at a point adjacent said pivetal connec-

tion between said first arms, a shaft mounted on
sald support in substantial perpendiculsr rels-
tion with said support, & gear on said shaft mesh-
ing with said gear segment, & crank pin on said
shatt extending substantially parallel with said
shaft, a switch arm mounted on said support for.
movement on & pivot substantially parallel with
said support, said switch arm moving in a plane
passing through the axis of said shaft, a bear-
ing pin on said switch arm extending lengthwise
of said switch arm and having a partly spherical
bearing surface, & link having one end connected
to said crank pin for pivotal movement on said
crank pin -and having its other end connected
to said spherical bearing surface for operation
of said switch arm about its pivo} axis when sald
crank pin is turned by said shaft, spring means
for biasing said bell crank levers and said arma-
‘tures to their unattracted positions with said
crank pin in one dead center positioch, said coil

- when energized turning said erank pin to its
opposite dead center position, and switch means
operated by sald switch arm,

ANDREW G. ELMENDORF.




