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My Invention relstes to switches, more partiou-
larly to electrornagnetically operated switches of
the type having & movable contact mounied on
the end of an arm, and has for its object the
provision of simple, relinbie and incspensive
means for preventlng bouncing of the sontacis
on closlng and conseguent arcing between the
contacts and welding of the contacts togs M. er,

Electromagnetically onembcd switel
ticulerly contactors, are provided w
able contact which is pivoially mou
operating member such a3 on the end o
armsiure, the movable coniacs
blased to & predetermined angulay
vespect to the opsraiing "ﬂemm;.
operating member 15 moved 1o ils clo
position, the movable coniact ex_a ey
tionary contact before the opsreting 7
veaches s final positibn, Y‘d me sTeres &
movement of the operabing membar thereaiter
causes the mov ble contact to move ¢ e
on the gperating member and effect o :
and wising action on the stationary conta

Thiz final pivotal movement of ths
condact on its operating member, while of
angular exient, lakes place at very high s
and, as a resulf, kinetic energy of roteiion of :zgu
preciable megnitude is stored in t e movable
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contact. This stored energy causes the movabie
contact io coniinue very slighily its pivotal 30
movement on {hie operating memw“ and, singe
the operating member is now at v the mov-
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able contact moves slightly away or thea st
ticnary contact g
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Fect, during this sed
uOﬂG 2t plvots h hily .00

on the ot 167 ¢ontacs.
stored in the pivoied contacs i
oub separation of the contacts,
velding betwee

and agcm
7 the contacts is prevented.
More specifically, I provide in one form

; N B
link be-

invention an intermediate member or
tween the movable coniact and its cperating
member with pivoisl connections between these
three parts and suitable spring biesing mesns
whereby, after the operating member has moved
_to its closed cireuit position, the link moves about
its pivot on the opsrating member. Thus the
final energy dissipating pivotal movement of the
movable contact causes a pivotal movement of
this link 'and takes place without separation of
the contacis.
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For & more complete under
vention, reference should ba Y
panymg drawing, Fig. 1 of whi m is 2 glde glg~
n view of a coniﬂ;cmr erebodying &
*iom Flg, 2 1s a front clevation vle of the de-

ce shown in Pig, 1; Plg. 3 is a view of the ayrma-

’u"e with the pa,rts dzs‘«"ss,__.nhﬂ, wihile Plg. 4
3 an ﬁzﬂar ed fragmentary view, pariiy in sec-

on, Givmff the connecticn betwesn the arma-
ne movable contast

g to the drawing, I have .sao*vn m
z’zmer m one forin as applied o 2
i ”ie' with & U-shaped magnsg i g

armeture {§ forming 2n opers sing member
ivatau"f mounied 2t iis lower end on ona
legs of the core, ss shown the lower
pivotally movable when the coll 42 is
to gn abirasted position info eng
we efJ.l aA $he other
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a ordance with my i“w
eun edlaw member in tm o

walch forms g connection belwesn the m
end
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the upper
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uction ghown, this ywug@
3 40 only g few degraes. For ¢onvs
in construction, the pairs of stons 28 &z
on separate metal plates swhich are secuved by
weﬂdmg to the ends of the sxisunsions 21 and 22.

stop 26 is provided on $he pivoied suppori-
mﬂ member 12, which siop is normsally held by
the spring 27 against o stop or wall 22 on the link
{8, The biasing spring 27 is placed between an.
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extension 29 on the arm 15 secured to the arma-
ture and the outer end of the support {8, suit-
able seats for the spring being provided in these
_ parts. The spring is of the compression type
and applies & force tending to move the sup-
port 19 in a counterclockwise direction toward
the stationary contact, as shown, about its pivot
20 and tending to move the link 16 in a counter-
clockwise direction sbout its pivot 18 to the
limit of the small pivotal movement provided for
the link. This normal position of the parts is
shown in Fig. 1, the coil {2 being deenergized
and the armature (i being in its unattracted
open circult position. It will be observed that
the contact engaging surface of the contact i1
is substantially in alignment with the pivots 18
and 26.

Another requirement of the spring 27 is that
its line of force as applied to the support i9
must have a component as large as possible ex-
tending inward tending to hold the contacts to-
gether, but at the same time its line of force
must extend, as seen in the drawing, above or
outside of the initial point of contact between
the movable contact {7 and its stationary con-
tact 36, As shown in the drawing, the line of
force of the spring 27 is along the dotted line 3f
of Fig. 1 which, it will be observed, passes slight-
1y to the right of the upper end of the movable
contact 17, and, therefore, clearly is above or
outside of any initial point of contact betweenr
the contacts. In other words, the line of force
passes on the side opposite said link of the in-
itial point of contact. The purpese of this
mounting of the spring 27 is to reverse the bias
of the spring on the link {6 after the initial en-
gagement of the contacts, the spring 27 then
biasing the link 18 in a clockwise direction about
the pivot 18. This is because after the contact
17 engages the stationary contact 30, the spring
27 applies a force tending to turn the contact
and the support 19 about this point of engage-
ment as a pivot in a counterclockwise direction.

It should be noted that the device is workable
if this line of force 8{ extends below the initial
point of contact between the contacts as long as
it does not extend through or below the center
line of the pin 268. However, when this line of
force passes below the initial point of contact,
the spring force and gradient necessary to sup-
ply tip pressure and to absorb the kinetic energy
of the tip and support {8 make the spring im-
practical in size.

Tt will now be assumed that the coil {2 is en-
ergized and the armature is pulled to its at-
tracted position by the coil. When the movable
contact {7 engages the stationary contact, it
starts pivoting on the stationary contact and in
a clockwise direction about the pivot 2@ as the
movement of the armature continues toward its
attracted position. This produces the conven-
tional rolling and wiping action between the con-
tacts. .

Also, upon engagement of the contacts, the
spring 27 applies a force tending to turn the
movable contact sbout the point of engagement
between the contacts in a counterclockwise di-
rection, as seen in Figs. 1 and 4. This action re-
verses the bias of the spring 27 on the link {6 and
moves the link about its pivot 18 in a clockwise
direction away from the stationary contact to
its other extreme position against the opposite
sides of the stops 23. The upper end of the link
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16 and the pivot pin 20 are under these condi- 78

tions yieldably movable in & counterclockwise di-
rection back to their first positions to dissipate
the kinetic energy stored in the contact 17 and
its support {8. This clockwise rotation of the
contact {7 and support {9 about the pivot 20
during the rolling and wiping action, while an-
gularly small, is carried out at a very high speed
and therefore stores a substantial amount of
kinetic energy of rotation in the contact {1 and
the support 19. This stored -energy is effective
after the armature I comes to rest in its fully
attracted position, as shown in Fig. 4, to cause
a slight continued movement of the contact 1T
and support i9 on the stationary contact and
about the pivot 20 in a clockwise direction. But
the pivot 20 is now yieldably movable about the
pivot I8 toward the left hand and toward the
stationary contact, as seen in Fig. 4, and the con-
tact §7 and support 9 in attempting to move
about the pivot 20 actually cause this movement
of the pivot 20 toward the left hand. In ef-
fect, therefore, this final movement is a pivotal
movement of the movable contact on the sta-
tionary contact, this pivotal movement being
about the final closed circuit point of engage-
ment between them. - It takes place without sep-
aration of the contacts and,; consequently, arc-
ing and welding are prevented.

When this slight energy dissipating movement
has been completed, the spring 27 moves the con-
tact 17 and support 198 about the point of con-
tact in a counterclockwise direction and the link
16 is moved clockwise about its pivot {8 to its
other extreme position. The parts are then in
the closed circuit positions shown in Fig. 4.

Another advantage of this anti-bounce and
anti-weld construction is that the distance be-
tween the lower end of the mcvable contact and
the pivot pin 20 can be decreased considerably
as compared with conventional devices thereby
obtaining a much larger angular wipe on the
movable contact for the same rectilinear move-
ment of the pin 20. This increased angular wipe
has the advantage of giving greater wear al-
lowance and  thereby providing substantially
longer life for the contacts. Without this anti-
weld construction, the distance between the mov-
able contact and the pivot 28 r:ust be great
enough to decrease the arcing and welding to
some permissible value. In this discussion of
conventional construction, it will be understood
that the pivot 20 is mounted directly on the end
of the pivoted armature, the link i6 not being
provided. - . ' ;

As shown in Fig. 4, the movable contact has a
final line contact at its lower end with the sta-
tionary contact.

It ‘will be understood that the pin {8 may be
mounted, if desired, on the end of & solenoid
plunger or air cylinder piston rod so as to be
given @ rectilinear motion instead of an arcuaie
motion, as shown in the drawing. In such case,

‘the link {6, support {9 and contact {7 will ex-

tend laterally, substantially at right angles, to
the direction of movement of the pin {8 as in
the form shown in the drawing. .

Also, if desired, an anti-bounce pivotal mount-
ing embodying my invention may be applied to
the stationary contact, the movable contact then
being mounted rigidly on the armature or other
operating member. In this case, it will be under-
stood that the pivot support {8 and the spring
support 29 are stationary while the contact cor-
responding to the contact 30 of Fig. 1 has its
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support mounted on the operating member so
thei thiz contect constitues the movable con-
taci.

While I have shown a particular embodiment
of my invention, it will be understosad, of course,
that I do not wish to be limiteg thereto since
many modifications mey be made, and I there-
fore contemplate by the appsnded claims to
cover any such modifications 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. A switch comprising o pair of cooperating
switch contacts, & support for each of said con-

tacts, operating mesns for moving one of said ?

supports between closed snd open circuit posi-
tions, & link pivotally connected ot one end to one
of sald supports, means limiting the angular
movement of said link on said one support io &
predetermined acute angle ketween two positions,
a pivotal connection between one of said con-
tacts and the other end of said link, cooperaiing
stop mesns on said link and said one contact,
spring means bissing said link and said one con-
tact about their pivots to predetermined frst
angular positions with respect to each cother and
with respect to said one suoport, the line of force
of sald spring passing outside of the point of con-
sact between said contacts so that upon engage-
ment of said contacts and continued movement
of said operating means in a closing direction said
spring apblies s reversed bias to said link and
moves said link on its support to the other of
said positions, and when said operating means
comes to rest, said link moves on its support to-
ward said first angulayr position thereby to provide
for a flnal energy dissipating pivotal movement
between said one contact and said link without
separation of said contacts.

2. A switch comprising an operating member, a
stationary contact, a link pivotally connected at
one end to said operating member, means limit-
ing the angular movement of said link on said
pivot to a predetermined acute angle between two
positions, a movable contact pivotally mounted
on the other end of said link, cooperating stop
means on said link and said movable contact, a
spring having its ends bearing on said operating
member and said movable contact thereby to bias

sald link and said movable contact about their &

pivots to predetermined first angular positions
with respect to each other and with respect to said
operating member, the line of force of said spring
passing outside of the point of contact between

said contacts so that upon engagement of said &

contacts and continued movement of said operat-
ing member in a closing direction szid spring
applies & reversed hias to said link and moves said
link on said operating member to the other of
said positions and when said operating member
comes to rest said link moves on said operating
member toward said first position thereby to pro-
vide for a final energy dissipating pivotal move-
ment between said movable contact and said link
without separation of said contacts.

3. A switch compriging & contact arm, means
pivotally supporting said contact arm for move-
ment of one end between closed and open circuit
positions, & stationary contact, a link pivotally
sonnected at one end to said cne end of szid arm,
means linniting the anguwlar movement of said link
on said pivot to & predeiermined acute angle be-
tween two positions, a movable contact pivoially
motunjed on the other end of said link, cooperat~
ing stop means on said link and said movable
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contact, & compression spring having one end se-
cured to sald arm and its other end bearing on
sald movable contact thereby to bias said link
and said movable contact about their pivots to-
ward sald stationary contsct to predeiermined
first angular positions with respect to each other
and with respect to sald arm, the line of force
of gaid spring passing cutside of the initisl point
of contact between said contacts so that upon en-
gagement of said contacts and continued move-
ment of said arin toward s2id closed circuit posi-
tion s2id spring tends to pivot said moveable con-
tect about its point of engagement with said sta-
Sionary contact and therehy applies = reversed
bias to said link and moves said 3nk on said arm
to the ofher of said positions after which said
link and seid arm ‘move together in 2 predeter-
mined relation with each other until said srm
comes fo resh in said closed eircuit position when
said link moves on seid arm back to said fArst
position thereby to provide for a final energy dis-
sipating pivoial movement between said movable
contact and said link without separation of said
contacss.

4. A switch comprising a pair of cooperating
switeh contbacts, a frst support on which & frst
one of said cdntacts is mounted, an arm to one end
of which the second of said contacts is secured,
& second support, a pivot memsber, o yieldable
connection between said pivot member and said
second support, & pivotal connection between the
other end of said arm and said pivot member,
spring means biasing said pivot member on said
second support away from saiqg first contact and
biasing said arm about said pivot member toward
said first contact so that when one of said sup-
ports is moved to bring said contacts into engage-
ment with each other said arm moves about said
pivot to provide for wiping pivotal movement of
said second contact on said first contact whereby
kinetic energy is stored in said second contact and
said arm, and said yieldable connection when said
movable support has come to rest in its closed
position providing movement of said pivot mem-
ber toward said first contact and continued piv-
otal movement of said second contact on said
first contact for the dissipation of said kinetic
energy while maintaining engagement between
said contacts during said energy dissipating piv-
otal movement. '

5. A switch comprising a pair of cooperating
switch contacts, a first support on which a first
one of said contacts is mounted, an arm to cne
end of which the second of said contacts is se-
cured, an intermediatesmember, a second support,
a first connection between said intermediate mem-
ber and said second support providing for move-
ment of said intermediate member toward said
first contact, a pivotal connection between said
intermediate member and.the other end of said
arm, a first stop means for limiting the move-
ment of said intermediate member on sa® second
support in a direction away from said first con-
tact, & second stop means for limiting the pivotal
movement of said arm on said pivet in a direc-
tion foward said first contact, spring means for
biasing said intermediate member relative to said
second support against said first stop means and
for biasing said arm on said pivo: against said
second stop meang so that when one of saig sup-
ports is moved to a closed circuit position said
arm turns on said pivot against the force of said
spring means upon sngagement of said contacts
to provide for a wiping pivotal movement of said
second contact oa s2id first contact until said
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movable support is brought to rest, after which
said spring means yields to provide for move-
ment of said intermediate member on said second
support toward said first contact to effect a con-
tinuance of the pivotal movement of said second
contact on said first contact for dissipation of the
kinetic energy stored in said second contact and
said arm during said wiping movement while
maintaining engagement between said contacts
during said energy dissipating pivotal movement.

6. A switch comprising an operating member
mounted for movement between open and closed
circuit positions, a stop against which said oper-
ating member comes to rest in said closed circuit
position, a stationary contact, & movable con-
tact, an arm to one end of which said movable
contact is secured, @ link, s first pivotal con-
nection between one end of said link and said
operating member, & second pivotal connection
between the other end of seid link and the other
end of said arm, a first stop means for limiting
the movement of said link on said first pivot
in a direction away from said stationary contact,
3 second stop means for limiting the movement
of said arm on said link in & direction toward
said contact, spring means for biasing said link
relative to said operating member against said
first stop means and for biasing said arm rela-
tive to said link against said second stop means
so that when said operating member is moved
to said closed circuit position said arm turns on
said second pivot against the force of said spring
means to provide for s wiping pivotal movement
of said movable contact on said stationary con-
tact until said operating member is brought to
rest, after which said spring mesans yields to
provide for pivotal movement of said link on said
first pivot toward said stationary contact to effect
a continuance of the pivotal movement of said
movable contact on said stationary contact for
dissipation of the kinetic energy stored in said
movable contact and said arm during said wiping

movement Wwhile maintaining engagement be-’

tween said contacts during said energy dissipat-
ing pivotal .novement.

7. A switch comprising an operating member,
a stationary contact, a movable contact, an arm
to.one end of which said movable contact is
secured, a link, a first pivotal connection be-
tween one end of said link and said operating
member, a second pivotal connection between the
other end of said link and the other end of said
arm, stop means for limiting the movement of
said link about said first pivot to an acute angle
between two positions, stop means for limiting
the movement of said arm about said second
pivot toward said stationary .contact to a posi-
tion in which said arm is in substantial align-
ment with said link, and spring means normally
biasing said arm and said link sbout their re-
spective pivots toward said stationary contact
to positions against said stop means but said
- spring means upon engagement of said movable
contact with said stationary contact reversing
its bias on said link thereby to move said link
about said first pivot to its other position and
provide,. after said operating member has come
to rest in its closed position, for movement of
said second pivot about said first pivot in a e¢ir-
cuit closing direction for energy dissipating piv-
otal movement of said movable contact on said
stationary contact.

8. A’ switch comprising 2 pair of cooperating
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switeh contacts, & first support on which a first
one of said contacts is mounted, an arm to one
end of which the second of said contacts is se-
cured, & second support, 8 link, a first pivotal
connection between one end of said link and
said second support, 2 second pivotal connection
between the other end of said link and the other
end of said arm, cooperating stop means between

.said link and said second support for limiting

the movement of said link about said first pivot

.to an acute angle between two bpositions, stop

means between said link and said arm limiting
the movement of said arm about said second
pivot toward said first contact to a position of
substantial alignment with said link, & cowipres-
sion spring between said second support and said
arm for biasing said arm and said link about .
said pivots toward said first contact so that when
one of said supports is moved to bring said con-
tacts into engagement said spring first yields to
provide for movement of said link about said
first pivot to its other position and thereafter

" uypon further movement of the movable support
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said arm moves about said second pivot to pro-
vide for a wiping action between said contacts
until said movable support is brought to rest
whereupon the kinetic energy stored in said sec-
ond contact and said arm csuses movement of
said lnk about said first pivot toward its other
extreme position for dissipation of said kinetic
energy while maintaining engagement hetween
said contacts.

9. A switch comprising an operating arm hav-
ing one end mounted on a stationary pivot, a
stationary contact, a movable contact, a con-
tact arm to one end of wWhich said movable con-
tact is. secured, a link, first and second pivotal
connections between the ends of said link and
the other ends of said operating arm and con-

-tact arm respectively, stop means for limiting

the movement of said link about said first pivot

to a predetermined acute angle between two po-

sitions and for maintaining said link in substan-
tial alignment with said operating arm, stop
means for limiting the movement of said contact
arm about said second pivot toward said mov-
able contact to a predetermined position in which
the contact engaging surface of said movable
contact is in substantial alignment with said two
pivots, means providing bearing seats on said
cperating arm and said contact arm, a compres-
sion spring between said bearing seats for biasing
said contact atm and said link about their pivots
toward said stationary confact, & stop against
which said operating arm is brought to rest in
g closed circuit position, and means for moving
said operating arm at high speed to said closed
circuit position, said stationary contact being po-

. sitioned to be engaged by said movable contact
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substantially before said operating arm comes to
rest against said stop so that upon engagement
of said contacts said spring is first compressed
to provide for continued movement of said oper-
afing member until said link moves to its other
position and thereaffer said contact arm moves
on said second pivot to effect a wiping action
between said contacts until said operating arm
comes to rest against said stop, after which said
link is movabie about said first pivot to its other
extreme position for dissipation of the kinetic

“energy stored ‘in said contact arm during said

wiping action.
: EARNEST F, WEISER.



