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This invention relates generally to the art 
of switching and is directed more specifically 
to the type of Switch which closes its contacts. 
with a Snap action and opens them with a slow 
action. 

In many cases it is desirable to operate an 
Open contact switch with a snap action. Such 
a Switch action assures a good positive contact 
preSSure on SWitch closing and prevents the 
Condition where the two contacts are just barely 
touching and there is no contact pressure be 
tWeen them. Such a condition is likely to cause 
"frying' of the contacts. When the contacts 
are Separated With a Snap action, this point of 
Zero contact pressure is again eliminated. 
Where an alternating current circuit is being 

controlled, it is found that a switch providing 
for a Snap closing of the contacts gives very 
Satisfactory results, but if the contacts should 
be Snapped apart when the alternating current 
is at its maximum value a large arc would appear 
at the contacts. If the alternating current curve 
should be passing through zero value when the 
contacts were Snapped open no arcing would 
result. 
fifty chance of bad arcing when a switch is 
Snapped open in an alternating current circuit. 

It is an object of this invention to provide a 
Switch for use in an alternating current circuit 
which will close its contacts with a snap action 
but which will separate its contacts with a slow 
but positive action. With the contacts separating 
slowly, even though the alternating current curve 
should be at its peak at the moment of separa 
tion, the contact will have separated only a 
Small amount before the current curve passes 
through Zero. This means that only a small 
arc will be drawn and as the current curve 
paSSes through Zero, the arc will disappear and 
due to the air gap between the contacts the 
arc Will not Strike again as the current builds 
up again to its maximum value. 
breaking switch will prevent a large arc being 
drawn in an alternating current circuit. 
Another difficulty which is experienced with 

Snap action contacts is the tendency to bounce. 
That is, after they have Snapped into engagement 
with each other, they have a tendency to sepa 
rate again momentarily due to their own re 
silience. 

It is therefore a further object of this inven 
tion to provide a switch which closes its contacts 
with a snap action and which has an arrangement 

, which materially reduces the possibility of the 
COntacts bouncing. 

In other words, there is about a fifty 
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This invention has so far been discussed only 
in connection with electric switching but it is 
obvious that the principle could be used in 
connection with other devices, such for example 
as a valve. The valve could be made to either 
Snap open and close slowly or to open slowly and 
Snap shut. 

It is therefore a broad object of the present. 
invention to provide a mechanism for operating 
a controi device in one direction with a Sap 
action and in the other direction with a slow 
action. 
These and other objects will readily become 

apparent as the following specification is read 
in the light of the accompanying drawing in 
which the single figure shows an elevation of a 
mechanism embodying my invention. 
'The switch mechanism is housed with a Switch 
casing which is shown in section in the drawing 
and which is provided with a hole 2 which 
extends through the bottom. Suitably connected 
to the outside of the casing around the hole 2 
is a housing. 3 inside of which is Suitably Secured 
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a bellows which is adapted to respond to varia 
tions in pressure within the housing. A capillary 
tube is adapted to be connected to the housing 
at 4 and to extend to a source of variable pres 
Sure or to a thermal bulb depending upon 
whether it is desired to operate the SWitch 
mechanism in accordance with pressure varia 
tions or in accordance with temperature changes. 
The bellows within the housing 3 is adapted 
upon expansion and contraction to vertically 
move the stem 5 which is connected to the bel 
lows and which extends freely through the hole 
2 in the Switch casing. . 
At its upper end the stem 5 is adapted to 

abut against one end of a lever 6 which is 
fulcrumed on a knife edge T suitably connected 
to the switch casing f. The opposite end of 
lever 6 is provided with an up-turned ear f3 
through which a small hole extends. One end 
of a tension spring 9 is hooked into the hole in 
ear 8 and is rigidly connected at its upper end 
to a nut 20. The nut 20 is provided with a hori 
Zontally extending arm 2 which projects through 
a vertical slot 22 in the casing to permit the 
nut to be adjusted vertically and at the same 
time prevent it from rotating. A screw 23 is 
provided with a head 24 and extends loosely 
through a hole 25 in the top of the casing 
and screw-threadedly engages the nut 20. The 
head 24 of the screw 23 is provided with a kerf 
for engagement with the blade of a screw-driver. 
or other tool so that the screw may be rotated 



2 
for the purpose of vertically adjusting the nut 
20 which Will in turn vary the tension of the 
spring 9. It will be noted that the Spring 9 
is arranged to oppose the upward movement of 
stem 5 by means of the bellows in housing 3 
and therefore the variation of the tension of 
the spring 9 will vary the pressure at which 
the bellows will rotate the lever 6 about the 
knife edge fl. 

Suitably connected to the back of casing f 
is a pin 30 which extends forwardly and on which 
is mounted a wheel 3 having a concentric hole 
32 therethrough which is placed around the pin. 
30 and which has a diameter considerably larger 
than the diameter of the pin. A lever 33 which 
has an eyelet 34 at its upper end is mounted 
by means of the eyelet on the pin 30 and main 
tained thereon by means of the metal clip 35 
which engages in a groove in the end of the 
pin 30. 

Suitably connected to the lever 6 as by means 
of rivets 38 is an upstanding arm 39 having a 
horizontally extending portion 40 at its upper 
end which is provided with a pin 4. Hooked 
around the pin 4 is one end of an over-center 
tension spring 42, the other end being looped 
around a pin 43 which is carried by the lever 33. 
In the lower right-hand corner of the Switch 

casing is a block of insulating material 45 
to which are fixed two upstanding resilent con 
tact blades 46 and 47. The normal position of 
the contact blade 46 is shown in dotted lines in 
the drawing whereas the blade 47 is normally 
Straight and is biased into engagement with the 
insulating tip 48 which is mounted upon the 
adjustment screw 49 which screw-threadedly en 
gages the casing at 50. The adjusting screw 
49 is provided with a transverse pin 5 to limit 
its withdrawal from the casing and is also 
provided with a knurled head 52 to facilitate 
its manual adjustment in the casing f. The 
contact blade 46 is provided at its upper end 
with a contact button 55 and the blade 47 is 
provided at its upper end with a contact button 
56, Said contacts being positioned so that they 
Will engage each other as the contact blade 46 
is moved to the right under the influence of the 
ever 33. 
It will be seen that as the arm 39 is moved by 

the stem 5 that it will move the spring 42 over 
center with respect to the pin 30 on which the 
lever 33 is pivoted and will therefore snap the 
lever 33 back and forth. The movement of the 
lever 33 in one direction is limited by the switch 
blade 46 in its engagement with the blade 47, 
and in the opposite direction by means of the 
stop 58 Suitably connected to the back of the 
Switch casing . The lever 33 is provided with 
a foot 59 having a flat contact surface which 
is adapted to slide with respect to the switch 
blade 46 as the lever 33 is rotated in a counter 
clockwise direction. The purpose of this action 
will be described later. The switch blade 46 is 
provided with a conductor 60 and the switch 
blade 47 is provided with a conductor 6, which 
conductors may connect the switch to an ex 
ternal circuit. 

Rigidly connected with the wheel 3 f is a ratchet 
wheel 63 which is provided with a plurality of 
teeth S4 about its circumference. Wheel 63 also 
has a hole which is of the same diameter as, and 
which registers with the hole 32 through the 
wheel 3f. Pivoted on the lever 33 by means of 
a pin 65 is a pawl 66 which is biased by means 
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teeth 64 of the ratchet wheel. The pawl and 
the ratchet wheel are so arranged that as the 
lever 33 is rotated in a counter-clockwise direc 
tion the pawl will slip free of the teeth and exert 
no turning effect on the wheels 63 and 3, but 
as the lever is rotated in a clockwise direction 
the pawl 66 will engage the teeth 64 and cause 
a rotation of the two wheels 63 and 3. It will 
be noted that the center of gravity of the two 
wheels is at some point below the pin 30 due 
to the fact that the hole 32 through the wheels 
is of a considerably larger diameter than the 
diameter of the pin 30. This means that a greater 
force will be required to rock the wheels about 
the pin 30 than would be required if the wheels 
were 'concentrically mounted on the pin because 
as the wheels are rocked their center of gravity 
must be raised. As the lever 33 is rotated in a 
clockwise direction, it will cause the wheels to 
rock on the pin 30 until the point of engage 
ment between the wheels and pin, instead of 
being directly at the top of the pin will be moved 
down toward the right side of the pin as viewed 
in the drawing. At some time during its OWee 
ment, the wheels will slip with respect to the 
pin so that the contact point will again be on 
top of the pin 30. Due to this action, it will 
require a relatively large force to rock the wheels 
about the pin but after the lever 33 has come 
to rest against the stop 58, the wheels 63 and 
3 will slip over the pin 30 until they again con 
tact it at its top and the wheels will then exert 
no force tending to rotate the lever 33 back again 
in a counter-clockwise direction. In other Words, 
the over size hole through the two wheels pro 
duces a sort of leverage action as the lever 33 
moves clockwise and therefore produces a greater 
retarding effect than if the two wheels were 
mounted concentrically on the pin 30, but due 
to the fact that they will slip with respect to 
the pin 30 after the lever 33 has come to rest 
adjacent the stop 58 they will not tend to return 
the lever 33 in a counter-clockwise direction as 
the ordinary lever would do. 
Considering the operation of the device as a 

whole, it will be assumed that the lever 33 is ad 
jacent the stop 58 that the pin 4 to which the 
spring 42 is connected is on the same side of the 
pin 30 as is the pin 43 so that the Spring 42 is 
tending to hold the lever 33 against the stop 58; 
that the contact blade 46 is in its dotted line 
position, and that the resilient blade 47 is straight 
at its upper end, but due to its own bias is press 
ing against the tip 48 on the adjusting Screw 49. 
On a variation in the condition to which the bel 
lows within the housing 3 responds, the stem 
5 will move downwardly and the lever 6 will foll 
low its movement under the influence of the 
spring 9 which will cause the arm 39 to move the 
spring 42 over center with respect to the lever 
33 and pin 30. This will cause the lever 33 to 
Snap in a counter-clockwise direction, which Snap 
action will be unopposed by the wheels 63 and 3 
due to the fact that the pawl 66 will merely slide 
over the teeth 64. As the foot 59 of the lever 33 
moves the resilient contact blade 46, it also slides 
with respect thereto and the friction of this slid 
ing contact will absorb some of the energy of the 
snap action mechanism to tend to eliminate the 
bounce due to the impact of the contacts 55 and 
56. It will be noted also that the blade 46 bends 
about the point where it connects to the block 
45 and the blade 47 bends about the point where 
it contacts the tip 48 and therefore the contacts 

of the coil spring 65 into engagement with the 75 55 and 56 will side with respect to each other 
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as they are brought into engagement, thus fur 
ther reducing their tendency to bounce. As the 
contacts 55 and 56 engage, the resilient contact 
blade 47 will be pressed back toward the right as 
shown in the drawing and the amount of this 
pressback is greater than the pitch of the teeth 
64 so as to prevent the contact 55 from bouncing 
back out of contact with the contact 56. It will 
be noted also that the resilient contact blade 4 is 
placed under an initial tension by the adjusting 
Screw 49 which Will have an additional effect 
tending to prevent the contact 56 from bounc 
ing Out of contact with the contact 55 as they 
engage. 
As the condition changes in the opposite di 

rection, the arm 39 will again move the spring 42 
over center with respect to the lever 33, tending 
to cause it to snap in the opposite direction 
against the stationary stop 58. In this case, how 
ever, the pawl 66 engages one of the teeth 64 so 
that before the lever 33 can move in a clockwise 
direction, it must Swing the wheels 63 and 3 
about the pin 30. This retards the action of the 
lever 33 and gives it a slow but positive move 
ment in a clockwise direction to cause a slow but : 
Jositive separation of the contacts 55 and 56 
which is the desired action where the contacts are 
breaking an alternating current circuit. The 
mechanism will then be in the position from 
which it originally started and will be ready for 
another cycle of operation. 

If it is desired to adjust the condition value at 
which the Switch will operate in each direction, 
the screw 23 is rotated by means of the head 24 
to vary the tension of the Spring 9 as described 
above. A further adjustment is provided for the 
differenital of Operation of the Switch. One Way 
of adjusting the differential of an over center 
Snap action switch is to vary the limits to which 
the member operated by the over center spring 
can be Snapped. This in turn will vary the dis 
tance which the over center spring will have to be 
moved to produce a snap action in the opposite 
direction, which is the factor which introduces 
the differential of operation. In this case, the 
adjusting screw 49 is provided to vary the posi 
tion of the contact blade 47 which limits the ro 
tation of the lever 33 in a "counter-clockwise di 
rection. By varying the position of this blade, 
the condition value at which the Switch is opened 
is adjusted without varying the condition value 
at which the Switch is closed. 
The present invention has been shown in the 

drawing and described in the Specification as be 
ing applied to a switch. It is obvious, however, 
that this same type of mechanism can be used to 
operate a valve so that it will be moved rapidly 
in one direction and slowly in another. Certain 
other modifications may also occur to those who 
are skilled in the art and it is therefore to be un 
derstood that I am to be limited by the Scope 
of the claims and not by the specific embodiment 
of the present invention which has been disclosed. 
I claim as my invention: 
1. In a device of the character described com 

prising in combination, a condition responsive 
element, a control device, a Snap action mecha 
nism operated by said element for actuating said 
device in two directions, and means for retard 
ing the action of said mechanism in one direction. 

2. In a device of the character described con 
prising in combination, a condition responsive 
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Spring back and forth by said element causing 
Operation of said lever, a control device actuated 
by Said lever, and means for retarding the move 
ment of said lever in one direction only whereby 
Said control device is actuated with a snap action 
in one direction and a slow action in the other. 

3. In a device of the character described com 
prising in combination, a condition responsive 
element, an over center spring, connections be 
tween said element and said spring, a pivoted 
lever connected to said spring, movement of said 
Spring back and forth by said element causing 
Operation of said lever, a control device actu 
ated by Said lever, a movable means having a 
relatively large inertia, and a one way connec 
tion between said lever and said means whereby 
Said lever moves said means as it is moved in one 
direction by said spring but is free to move in 
the other direction without moving said means. 

4. In a device of the character described con 
prising in Combination, a condition responsive 
element, an over center spring, connections be 
tween said element and said Spring, a pivoted 
lever connected to said spring, movement of said 
Spring back and forth by said element causing 
Operation of Said lever, a control device actuated 
by said lever, a rotatably mounted wheel having 
a relatively large inertia, a one way drive con 
nection between said wheel and said lever com 
prising a ratchet mechanism whereby as said 
lever is moved in one direction under the in 
fluence of Said Spring it causes rotation of Said 
wheel, but as it is moved in the other direction 
by said Spring it exerts no rotation force on Said 
Wheel. 

5. In a device of the character described com 
prising in combination, a snap action mecha 
nism, an actuating member controlled thereby, 
a control device actuated by said actuating men 
ber, a condition responsive element for operating 
said snap action mechanism, a Support, a pin 
mounted on said support, a wheel having a con 
centric oversize hole mounted on said pin, and 
means causing said wheel to Swing about Said 
pin under the influence of said actuating men 
ber as it is moved in one direction. 

6. In a device of the character described com 
prising in combination, a snap action mecha 
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element, an over center spring, connections be 
tween said element and said spring, a pivoted 
lever connected to said spring, movement of Said 

nism, an actuating member controlled thereby, a 
control device actuated by said actuating mem 
ber, a condition responsive element for operating 
said snap action mechanism, a Support, a pin 
mounted on said support, a wheel having a con 
centric oversize hole mounted on said pin, and 
means mounted on said actuating member for 
establishing a driving connection between Said 
actuating member and wheel as said actuating 
member is moved in one direction, and for re 
leasing said driving connection as said actuating 
member is moved in the opposite direction. 

7. In a device of the character described Com 
prising in combination, a snap action mecha 
nism, an actuating member controlled thereby, a 
control device actuated by said actuating mem 
ber, a condition responsive element for Operating 
said snap action mechanism, a Support, a pin 
mounted on said support, a wheel having a con 
centric oversize hole mounted on said pin, a gear 
rigidly connected to said wheel, a pawl pivoted 
to said actuating member, and spring means for 
urging said pawl in engagement with Said gear. 

8. In combination, a switch casing, a knife 
edge connected to said casing, a first lever, a 
pressure responsive device engaging one end of 
said lever to rotate it about Said knife edge, a 
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first Spring opposing rotation of said lever by 
said device, an arm carried by said lever, a second 
Spring connected to one end of said arm, a second 
pivoted lever, said second spring being connected 
to Said pivoted lever at a distance from its pivot, 
said arm moving said second spring over center 
with respect to the pivot for the second lever as 
the first lever is rotated back and forth, a rotat 
ably mounted ratchet wheel, a pawl pivoted on 
said second lever to engage said wheel so that 
as said second lever moves in One direction it 
must rotate said wheel but is free to move in the 
opposite direction independently of said wheel, 

O 

and switch means actuated by said second lever. 
9. A snap action switch comprising a resilient 

ly mounted contact, a movable contact arm, snap 
action mechanism for snapping said arm into en 
gagement with said resiliently mounted contact 
and pressing it back, and means for effectively 
locking the contact arm to prevent it from bounc 
ing as much as the amount of said press back. 

10. A snap action switch comprising a contact, 
spring means biasing said contact in One direc 
tion, a movable contact arm, an operating arm 
for moving said contact arm into engagement 
with said contact and pressing said contact back 
against the action of said spring means, snap 
action mechanism for said operating arm, a ro 
tatably mounted ratchet wheel having teeth, and 
a spring pressed pawl on said operating arm co 
operating with said teeth, whereby said operat 
ing arm rotates the wheel as it moves in one di 
rection but not as it moves in the opposite direc 
tion, the pitch of the teeth. On the ratchet wheel. 
being less than the amount of press back of said 
contact. 

11. A snap action switch comprising a con 
tact, Spring means biasing said contact in one 
direction, a movable contact arm, an operating 
arm for moving said contact arm into engage 
ment with said contact and pressing said contact 
back against the action of said spring means, 
Snap action mechanism for said Operating arm, 
a rotatably mounted ratchet wheel having teeth, 
a spring pressed pawl on said operating arm co 
operating with said teeth, whereby said operating 
arm rotates the wheel as it moves in One direc 
tion but not as it moves in the opposite direction, 
the pitch of the teeth on the ratchet wheel being 
less than the amount of press back of said con 
tact, condition responsive means for operating 
said snap action in one direction at one condi 
tion value and in the other direction at another 
condition value, and means for varying the dif 
ference between condition values at which said 
mechanism is actuated in each direction. 

12. A snap action switch comprising a con 
tact, spring means biasing said contact in one 
direction, a movable contact arm, an operating 
arm for moving said contact arm into engage 
ment with said contact and pressing said contact 
back against the action of said spring means, 
Snap action mechanism for said operating arm, 
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a rotatably mounted ratchet wheel having teeth, 
a spring pressed pawl on said operating arm co 
operating with said teeth, whereby said operat 
ing arm rotates the wheel as it moves in one di 
rection but not as it moves in the opposite direc 
tion, the pitch of the teeth on the ratchet wheel 
being less than the amount of press back of said 
contact, condition responsive means for operat 
ing said Snap action in one direction at one con 
dition value and in the other direction at an 
other condition value, means for varying the dif 
ference between condition values at which said 
mechanism is actuated in each direction com 
prising an adjustment for said contact, and 
means for adjusting both said condition values 
simultaneously. 

13. A Snap action switch comprising a contact, 
Spring means biasing said contact in one direc 
tion, a movable contact arm, an operating arm 
for sliding along said contact arm and moving 
it into engagement with said contact and press 
ing said contact back against the action of said 
Spring means, snap action mechanism for said 
Operating arm, a rotatably mounted ratchet 
wheel having teeth, and a spring pressed pawl 
On Sald operating arm cooperating with said 
teeth, whereby said operating arm, rotates the 
Wheel as it noves in one direction but not as it 
moves in the opposite direction, the pitch of the 
teeth on the ratchet wheel being less than the 
amount of press back of said contact. 

14. An automatic control device comprising a 
condition responsive element, a switch, and 
means actuated by said condition responsive ele 
ment for closing said switch with an overcenter 
snap action and opening said switch with a re 
tarded overcenter action. 

15. An automatic switch comprising a pair of 
contacts adapted to make and break a circuit, 
a condition responsive element, and means actu 
ated by said condition responsive element for 
producing an overcenter snap make and a re 
tarded overcenter break of said contacts, 

16. In a snap acting device, in combination, 
a condition responsive element, a control device, 
and means for transferring movement to said 
device from said element with an overcenter 
snap action in one direction and a retarded over 
center action in the other direction. 

17. In a snap action switch, a base, a pivot 
thereon, an elongated lever rotatably mounted 
on said pivot, the end of said lever being mov 
able through an arc, snap actuating means for 
moving said lever, a movably mounted contact 
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arm, a stationary contact positioned for coopera 
tion therewith, said movable contact arm being 
moved by the end of said lever through an arc 
curving in a direction different from the arc of 
movement of said end, and means for adjusting 
the position of said stationary contact to change 
the control setting of the switch, 

GIFFORD I. HOLMES. 


