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extension 29 on the arm 5 secured to the arma 
ture and the outer end of the support 9, Suit 
able seats for the spring being provided in these 
parts. The spring is of the compression type 
and applies a force tending to move the Sup 
port 9 in a counterclockwise direction toward 
the stationary contact, as shown, about its pivot 
20 and tending to move the link 6 in a counter 
clockwise direction about its pivot 8 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 deemergized 
and the armature f being in its unattracted 
open circuit position. It will be observed that 
the contact engaging surface of the contact 
is substantially in alignment with the pivots 8 
and 20. 
Another requirement of the spring 2 is that 

its line of force as applied to the support 9 
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 and its stationary con 
tact 30. As shown in the drawing, the line of 
force of the spring 27 is along the dotted line 3 
of Fig. 1 which, it will be observed, passes slight 
ly to the right of the upper end of the movable 
contact 7, and, therefore, clearly is above or 
outside of any initial point of contact between 
the contacts. In other words, the line of force 
passes on the side opposite said link of the in 
itial point of contact. The purpose of this 
mounting of the spring 2 is to reverse the bias 
of the spring on the link 6 after the initial en 
gagement of the contacts, the spring 2 then 
biasing the link 6 in a clockwise direction about 
the pivot 8. This is because after the contact 
7 engages the stationary contact 30, the Spring 

27 applies a force tending to turn the contact 
and the support 9 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 3 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 20. 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 9 make the spring in 
practical in size. 

It 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 engages the stationary contact, it 
starts pivoting on the stationary contact and in 
a clockwise direction about the pivot 26 as the 
InOWement of the armature continues toward its 
attracted position. This produces the conven 
tional rolling and viping action between the con 
tacts. 

Also, upon engagement of the contacts, the 
spring 27 applies a force tending to turn the 
movable contact about 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 2 on the link 6 and 
moves the link about its pivot f8 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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tions yieldably movable in a counterclockwise di 
rection back to their first positions to dissipate 
the kinetic energy stored in the contact and 
its support 9. This clockwise rotation of the 
contact 7 and support 19 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 and 
the support 9. This stored energy is effective 
after the armature comes to rest in its fully 
attracted position, as shown in Fig. 4, to cause 
a slight continued movement of the contact 
and Support 9 on the stationary contact and 
about the pivot 20 in a clockwise direction. But 
the pivot 20 is now yieldably movable about the 
pivot 8 toward the left hand and toward the 
stationary contact, as seen in Fig. 4, and the con 
tact 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 2 moves the con 
tact and support 9 about the point of con 
tact in a counterclockwise direction and the link 
6 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 movable 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 20 rust 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 6 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 eng of a solenoid 
plunger or air cylinder piston rod so as to be 
given a rectilinear motion instead of an arcuate 
motion, as shown in the drawing. In such case, 
the link 6, Support 9 and contact 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 

f6 and the pivot pin 20 are under these condio 75 responding to the contact 30 of Fig. 1 has its 
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Support mounted on the operating member so 
thai, this contact constitues the movable con 
8C 
While I have shown a particular embodinert 

of my invention, it will be understood, of course, 
that I do not wish to be inited thereto since 
Miany modifications may be made, and I there 
fore contemplate by the appended claims to 
C0Wer Smy SUch I modifications as fall Within the 
true Spirit and scope of my invention. 
What claim as new and desire to secure by 
letterstatent of the United States, is: 

i. A Switch cornprising 2, pair of cooperating 
Switch contacts, a support, for each of said con 
tacts, Operating means for moving one of said 
Supports between closed &nd opera circuit posi 
tions, a link pivotally connected at one end to one 
of Said Stapports, nea.Yas initing the angular 
Slovement oi said link on said one supporº ºg a 
predetermined acute angle between two positions, 
a pivotal Connection between one of said co 
tacts and the other end of said link, cooperating 
stop means on said link and said one contact, 
Spring neans biasing said link and said one con 
t&ct about their pivots to predetermined first 
22gular positions with respect to each other and 
With respect to said one support, the line of force 
of said spring passing outside of the point of con 
tact setween said contacts so that upon engage 
Serai of said contacts and continued movement 
of Said operating means in a closing direction said 
Spring applies a reversed bias to said link and 
20Wes 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 angular position thereby to provide 
for a final 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 
said 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 is: 
contacts and continued movement of said operat 
ing member in a closing direction said spring 
applies a reversed bias 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 
2member toward said first position thereby to pro 
vide for a final energy dissipating pivotal move 
nea, between said movable contact and Said link 
without separation of saidi contacis. 

3. A switch coingprising a contact arrin, means 
pivotally Slipporting Said contact, arn for in ove 
ment of one endi between ciose?i a, indi ope: circuit, 
positions, a stationary contagi, 2, link pivotally 
co:Elected at one eni to saidi CK e End of Said airm, 
Sneans initing the azaguial lovernent of Said link 
on said pivot to a, predeter:lined acute angie be 
kween two positions, a, notable contact, givotally 
grounied on the other end of Said ink, Coogesat 
ing Sýop means on saici inak ani said :OVašsle ? 
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contact, a cornpression spring having one end se 
cured to said arm and its other end bearing on 
Seid movable contact thereby to bias said link 
and Said Inovable contact about their pivots to 
Weird said stationary contact to predetermined 
first &ngular positions with respect to each other 
and with respect to said arm, the line of force 
of Said SQing passing outside of the initial point 
of COrtact between said contacts so that, upon en 
gage:rent of Said contacts and continued move 
met of Said arm toward said closedi circuit; posi 
tion said Spring tends to pivot said movable con 
tect about its point of engagement with said sta 
tionary contact and thereby applies a reversed 
bias to Said link and rioves said link on said arm 
to the other of said positions after which said 
link and Said arm move together in a predeter 
inished elation with each other until said arm 
C0anes to rest ia said closed circuit position When 
saidi išnik A2oves on said arm back to saidi first 
position thereby to provide for a final energy dis 
sipating givotal movement, between said novable 
contact and said link without separation of said 
contacts. 

4. Á Svitch comprising a pair of cooperating 
SWitch contacts, a first support on which a first 
one of said cóntacts is mounted, an arm to one end 
of Which the Second of said contacts is secured, 
a Second Support, a pivot member, a yieldable 
connection between said pivot member and said 
Second support, a 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 said 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 

5 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 one 
end of which the second of said contacts is se 
cured, an intermediate member, 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 
arn, a first stop means for limiting the move 
nent of said intermediate member on saR second 
Support in a direction away from said first con 
act, a Second stop means for limiting the pivotal 
in overnent of said arm on said pivot in a direc 
tion toward said first contact, spring means for 
biasing said internadiate member relative to said 
second Support against Said first stop rileans and 
for biasing said airn on said pivot against said 
Secoid stop nears. So that when one of Said sup 
ports is Snowed tG 3, Closed circuit position said 
3rial turns on Said pivot against the force of said 
Spring means upon &ngagement of said ecntacts 
to provide for a Wiging pivotal movement of said 
Second contact, ox: Said first contact, uail Said 
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movable support is brought to rest, after which 
said spring means yields to provide for nove 
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 Caenber 
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, a novable con 
tact, an arm to one end of which said movable 
contact is secured, a link, a first pivotal con 
nection between 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, a first stop means for limiting 
the movement of said link on said first pivot 
in a direction away from said stationary contact, 
a second stop means for limiting the movement 
of said arm on said link in a direction toward 
said contact, spring means for biasing said link 
relative to said operating member against said 
first stop meams 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 a wiping pivotal movement 
of said novable contact on Said Stationary Con 
tact until said operating member is brought to 
rest, after which said spring means 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 while maintaining engagement be 
tween said contacts during said energy dissipat 
ing piWotal žNOWement. 

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 an 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 about 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 cir 
cuit closing direction for energy dissipating piv 
otal movement of said movable contact, on said 
stationary contact. 

8. A switch comprising a pair of cooperating 
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switch contacts, a 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, a second support, a link, a first pivotal 
connection between one end of said link and 
said second support, a second pivotal connection 
between the other end of said ink 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 positions, 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, a corapres 
sion spring between said Second Support and Said 
arm for biasing said arrin and Saii 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 
upon 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 causes movement of 
said link about said first pivot toward its other 
extreme position for dissipation of Said kinetic 
energy while maintaining engagement between 
said contacts. 

9. A Switch comprising an operating arm hav 
ing one end mounted on a stationary PivOt, a 
stationary contact, a movable contactº, a con 
tact arm to one end of which 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 arra, 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 
operating arm and said contact arm, a compres 
sion spring between said bearing seats for biasing 
said contact arm and said link about their pivots 
toward said stationary contact, a stop against 
which said operating arm is brought to rest in 
a 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 
ating member until said link moves to its other 
position and thereafter said contact arn 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 movable 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. WESER. 


