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ABSTRACT OF THE DISCLOSURE 
An over-centre snap acting switch which is triggered 

by a thermal expansion probe which is operatively asso 
ciated with an actuating lever, the switch ‘being provided 
with an adjustment arrangement for preselection of the 
temperature at which the switch is activated. 

The present invention relates to temperature responsive 
switching devices of the type in which the device switches 
from one condition to a second condition in response to 
a predetermined change in temperature. 
Such switching devices are known which include a 

temperature-responsive probe of the type having an elon 
gated actuating m-ember freely slidably positioned within 
a tubular housing, the member and the housing respec 
tively being of materials having different coef?cients of 
thermal expansion so that upon change of temperature 
sensed by the probe there is produced relative longi-v 
tudinal displacement between the member and the hous 
ing. The actuating member acts upon a lever engaging 
a switching element for causing the element to switch 
from one position to another upon movement of the lever 
due to relative displacement of the actuating member and 
the housing. The described known device has the disad 
vantage that the actuating member acts directly through 
the lever to the switching element which thus moves slow 
ly in switching from the one position to the other. 
Such slow switching of the element may cause di?’icul 

ties in the successful operation of the device because it 
produces a modulating action and over a fairly wide range 
of temperature, the switching element is neither in the one 
position nor the other thereby causing hunting of appa 
ratus the operation of which is controlled by the switch 
ing device. 

It is an object of the invention therefore to provide a 
switching device of the type referred to in which the 
aforementioned difficulty is overcome and according to 
the invention a temperature responsive switching device 
comprises a temperature responsive probe operatively as 
sociated with an actuating lever which is pivotally secured 
to a switching element, a spring secured at one end to 
the switching element and at the other end to an adjust 
able anchorage, the arrangement being such that in re 
sponse to a predetermined change in temperature the ac 
tuating lever is moved to a position which causes the 
spring to snap the switching element from a ?rst to a 
second operating condition. 

In a particular form of device embodying the inven 
tion the temperature responsive probe operates the ac— 
tuating lever by means of a second lever, one end of which, 
engages the actuating lever, the other end being subjected 
to the action of a compression spring, which applies suffi 
cient loading to the second lever to overcome the force 
exerted thereon by the ?rst mentioned spring acting 
through the switching element and the actuating lever, 
during initial heating or cooling of the probe. 
One application of the switching device of the present 

invention is in the control of the operation of the by-pass 
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valve of a catalytic silencer associated with the control 
of air pollution by automobile exhaust systems. 

In the use of such a catalytic silencer, it is usual to pro 
vide a by-pass valve for diverting the exhaust gases from 
the catalytic silencer to a conventional silencer when the 
temperature of the catalyst rises to a predetermined tem 
perature for example 700° C. The bypass valve is op 
erated by reduced pressure from the engine intake mani 
fold to hold the valve open to the catalytic silencer under 
normal running conditions, the connection from the in 
take manifold to the valve including a temperature re 
sponsive switching device in which the switching element 
is adapted to close a port to atmosphere when in its nor 
mal position and to open the port to atmosphere when 
in its other position. The temperature sensing probe of 
the device extends to the catalyst bed of the silencer and 
when the temperature of the bed exceeds the predeter~ 
mined temperature, the switching element switch-es to its 
other position thereby breaking the vacuum connection 
to the by-pass valve which then releases to divert the 
exhaust gases from the catalytic silencer to the conven 
tional silencer. 

Alternative constructions of switching device accord 
ing to the invention for use in a catalytic exhaust system 
will now be described with reference to the accompanying 
drawings in which: 
FIGURE 1 is a sectional elevation of one construc 

tion of the device; and 
FIGURE 2 is a similar view of a modi?ed form of op 

erating mechanism for the device. 
As shown in FIGURE 1 the device comprises a hous 

ing 1 de?ning a chamber 2 having an inlet port 3 adapted 
to be connected to the intake manifold of the engine, an 
outlet port 4 adapted to be connected to the by-pass valve 
of the catalytic exhaust system, and a port 5 leading to 
atmosphere. A temperature sensing probe indicated gen 
erally at 6 depends from the housing 1 and is adapted 
to be positioned in, or closely adjacent, the catalyst bed 
of the silencer. The probe 6 comprises av metal tube 7 
within which there is freely positioned an actuator mem 
ber 8 formed of a material, for example a ceramic, hav 
ing a coefficient of thermal expansion appreciably differ 
ent from that of the tube 7. 
An actuating lever 9 is fulcrummed at one end on 21 

depending lip ll) of the housing 1 and is engaged by the 
upper end of the actuator member 8 at a short distance 
from the lip 10 so that relative displacement of the ac 
tuator member 8 and the tube '7 due to change of tem 
perature will cause the lever 9‘ to swing about its fulcrum. 
The other end of the lever ? is upwardly turned as at 11 
and pivotally supports one end of a switching element 
12, the other end of which mounts a closure member 13 
adapted to engage and to close the port 3 or the port 
5 depending upon the position of the element 12 as here 
inafter described. 

Both the actuating lever 9 and the switching element 
12 are lengthwise slotted to accommodate a tension spring 
14 secured at one end to the switching element 12 and 
at its other end to the lower end of a screw threaded post 
15 extending downwardly into the chamber 2. The rela 
tive disposition of the lip It), the lever 9, the switching 
element 12, and the post 15 is made such that upon the 
temperature sensed by the probe 6 rising to a predeter 
mined value, the switching element 12 is caused to snap 
from the position shown in FIGURE 1 in which port 5 
is closed and the port 3 is open, to its other position in 
which the port 5 is open and the port 3 closed. In this 
other position of the switching element therefore, the 
connection to the engine intake manifold is closed and 
the connection to the by-pass valve is vented to atmos 
phere through the port 5 and the by-pass valve releases 
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to divert the exhaust gases from the catalytic silencer to 
the conventional silencer. 
The temperature at which the snap action of the switch 

ing element occurs can be varied by lengthwise adjust 
ment of the screw threaded post 15‘ in the housing 1. 
To avoid wide angular movement of the snap-action 

lever on pre-travel while the probe is warming up to the 
predetermined operating temperature, it may be desirable 
to arrange that the lever has a slow rate of movement 
with respect to temperature change during pre-travel and 
a rapid movement immediately prior to and including the 
operating temperature. 
One such arrangement is shown in FIGURE 2 in which 

the actuator member 8a acts on the actuating lever 9a 
through a further lever 16. The actuating lever 9a is 
pivoted on a stud 17 and the further lever 16 is ful 
crummed on the actuator member 8a, one end of the lever 
16 engaging the actuating lever 9a adjacent the stud 17 
while the other end of the lever 16 is formed in a U shape 
and is acted upon by a compression spring 18 surround 
ing the post 150. The said other end of the lever 16 is 
apertured as at 19 so as freely to accommodate a re 
duced portion 20 of the post 15a, the said reduced por 
tion terminating at its lower end in a shoulder 21 against 
which, as will hereinafter be described, the apertured end 
of the lever 16 abuts during operation of the mechanism. 
The spring 18 applies su?cient loading to the lever 16 

to overcome the force exerted thereon by the spring 14a 
acting through the switching element 12a and actuating 
lever 9a, so that during initial heating of the probe and 
as the actuator member 8a is displaced downwardly rela 
tive to the housing 1a, the lever 16 is pivoted in an anti 
clockwise direction about its point of engagement with 
the lever 9a until its apertured end abuts the shoulder 21 
of the post 15a. Upon continued downward relative dis 
placement of the member 8a, the lever 16 then pivots in 
a clockwise direction about its point of engagement with 
the shoulder 21, thereby releasing the pressure exerted 
on the actuating lever 9a by the said one end of the lever 
16 to permit the actuating lever 91; to pivot about the pin 
17 until the switching element snaps to its other position. 

Because of the change in the lever ratio when the piv 
otal movement of the lever 16 changes from anti-clock 
wise to clockwise, the latter movement with respect to dis; 
placement of the member 8a is more rapid than the for 
mer so that the snap action of the switching element is 
effected at a more precisely determinable temperature 
sensed by the probe. 

It will be noted that the di?erence between the tem 
perature at which the changeover of direction of move 
ment of the lever 16 occurs and the temperature at which 
snap action of the switching element 12a is e?ected, is 
determined by the relative positioning of the shoulder 21 
and the point of anchorage of the spring 14a on the post 
15a, and is substantially independent of the longitudinal 
adjustment of the post 15:: relative to the housing 1a. 
The device described may also include an electrical 

switch (not shown) operable conjointly with the switch 
ing element and connected in the circuit of an electric 
lamp mounted for example on the dashboard of the ve 
hicle for indicating to the driver of the vehicle when the 
catalytic silencer is being by-passed. 
The port 5 conveniently will be connected to a source 

of dry atmosphere within the body of the vehicle thereby 
to prevent the ingress of dirt and water into the cham— 
her 2. 

It will be understood that the invention is not limited 
to the speci?c construction described nor in its applica 
tion to catalytic exhaust systems. For example the switch 
ing element may be adapted to effect switching between 
two electrical contacts for controlling the operation of an 
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4 
electrical circuit. Again, although in the speci?c example 
described the spring 14 in FIGURE 1 and 14a in FIG 
URE 2 is a tension spring, the desired snap action may 
be obtained by using a compression or “trident” type of 
spring. 

I claim: 
1. An improved temperature responsive switching de 

vice including a housing, a thermal expansion tempera 
ture probe mounted on said housing, an actuating lever 
operating associated with said probe, a switching ele 
ment pivotally retained on said actuating lever, a sta 
tionary anchorage mounted in said housing and a spring 
secured at one end to said switching element and at the 
other end to said stationary anchorage, in which the im 
provement consists of the feature that said stationary 
anchorage is adjustably mounted within said housing 
thereby to vary the temperature at which said probe moves 
said actuating lever to a position in which said spring 
causes over-centre snapping motion of said switching ele 
ment from a ?rst to a second operating condition. 

2. A temperature responsive switching device as 
claimed in claim 1 in which said probe operates said ac 
tuating lever by means of a second lever, one end of which 
engages said actuating lever, the other end being sub 
jected to the action of a compression spring which ap 
plies su?‘icient loading to said second lever to overcome 
the force exerted thereon by said ?rst mentioned spring 
acting through said switching element and said actuating 
lever, during a predetermined range of heating or cooling 
of said probe. 

3. A temperature responsive switching device as 
claimed in claim 1 in which said housing of said device is 
provided with an inlet port, an outlet port, and a venting 
port, said switching element being adapted to close said 
venting port in one position and to close said inlet port 
in its other position. 

4. A temperature responsive switching device including 
a housing, a thermal expansion temperature probe 
mounted on said housing, an actuating lever operatively 
associated with said probe, a switching element pivotally 
retained on said actuating lever, a stationary anchorage 
mounted in said housing, a spring secured at one end to 
said switching element and at the other end to said sta 
tionary anchorage and a second lever, one end of which 
engages said actuating lever, the other end being sub 
jected to the action of a compression spring which applies 
suf?cient loading to said second lever to overcome the 
force exerted thereon by said ?rst mentioned spring act 
ing through said switching element and said actuating 
lever, in which said housing is provided with an inlet port, 
an outlet port and a venting port, and in which said sta 
tionary anchorage is adjustably mounted within said hous 
ing thereby to vary the temperature at which said probe 
moves said actuating lever, by means of said second lever, 
to a position in which said ?rst spring causes over-centre 
snapping motion of said switching element from the posi 
tion in which said venting port is closed to the position 
in which said inlet port is closed. 
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