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This invention relates to switch mechanisms, 
particularly to switch mechanism operated auto 
matically in accordance with variations in a pre 
determined condition such as temperature or the 

is like. The invention is of particular advantage in 
thermostatic control switches of the rod and tube 
actuated type. 
One of the objects is to provide an improved 

form of snap action switch mechanism capable of 
O being mounted on a base in either of two reversed 

operating relations with respect to an operating 
arm which is actuated in accordance with the var 
iations in temperature or other predetermined 
condition. This permits the switch mechanism to 
be used either to open or to close a circuit upon a 
predetermined variation in the temperature or 
other condition. 
A further object is to provide improved means 

for adjustment of the differential of the snap ac 
20 tion switch mechanism as well as adjustment of 

the value of temperature or other condition at 
which the switch mechanism is to be either opened 
or closed. 
A still further object is to provide an improved 

2s form of double switch mechanism for snap action 
operation at different selected values of temper 
ature or other condition and having a reversed 
criss-cross operating relationi with a single oper 
ating arm actuated by means responsive to ten 

ao perature or other conditions. This enables the en 
tire device to be of mininum size without sacri 
ficing sensitivity and at the same time provides 
for ready adjustment of and electrical connection 
with the switch mechanisms to be made. 
Other objects will be pointed out in the descrip 

tion of the accompanying drawing in which Fig. 1 
is a perspective view of a preferred form of ther 
mostatic switch mechanism embodying the in 
provements of the present invention with certain 
parts cut away or exploded for the sake of clarity, 
and Fig. 2 is a view showing the details of con 
struction of the rod and tube thermostatic oper 
atting mechanism. 
As illustrated the improved switch mechanism 

is of the present invention is operated by a thermo 
stat of the rod and tube type. The rod O may be 
formed of pyrex glass or quartz or other rela 
tively non-expansiblematerial and is carried inside 
of the tube which is formed of nichrome steel 

so or other relatively expansible material. The tube 
is secured to the nut 2 which is removably 

threaded into the plate 3 carrying the switch 
mechanism. The base f 5 of the switch mechanism. 
is preferably formed of molded insulating material 

6 and provided with openings 6 through which the 

(C. 200-137) 
feet of the bracket T may be inserted and secured 
in position on the base by suitable fastening means 
such as the rivets 8. The bracket 7 is provided 
With spaced apart bearing notches 9 in which 
the knife edge pivots 20 of the operating member 
2 are movably mounted. The bracket and 
the operating arm 2 have suitable shoulders 
formed thereon for maintaining the biasing spring 
22 in operating relation therebetween. 
The operating arm 2 carries an adjustable 

screw threaded plug 23 which engages with the 
point of the cap 24 carried upon the end of the 
rod O. By rotating the screw threaded plug 23, 
the position of the operating arm 2 may be adi 
justed so as to extend in spaced relation with the 
base f5 and substantially parallel therewith. 
The base 5 is provided with Suitable seats 25 

and 26 on opposite sides of the operating arm 2 
upon which the snap action switch mechanism 2. 
may be mounted in reversed operating relation 
with the operating arm 2 . This permits the 
switch to be used with either a single switchi 
mechanism 27 mounted either for circuit opening 
or circuit closing duty upon a predetermined tem 
perature chanfre or used With doubie Switch necia 
nisms 2 and 5G, one on each side of the operating 
arm 2 for both circuit opening and circuit cios 
ing duty upon predetermined temperature varia 
tions as will be pointed out more fully hereinafter. 
The Switch mechanism 2 is of the magnetic 

Snap action type. It consists of a supporting arm 
having a central channel portion 29 with the 
arms 30 and 3 extending in opposite direction. 
from the legs of the channel. The end of the ieg 
3 is provided with suitable mounting openings 
for receiving the fastening screw 32 whereby the 
end of the arm 3 is fixedly mounted upon the 
base 5. 
At the end of the supporting arm 30, the re 

silient switch arrin 35 is nounced gy means of the 
rivet 36. The resilient arm 35 preferably is formed 
in two superposed Sections With the section 3 of 
greater resilience than the section: 38. Both sec 
tions of the arm 35 extend through the channe 
portion of the support 29 and the magnetic arma 
ture 39 is carried upon the section 38 and the 
contact 4 is carried upon the section 3 with the 
stem of the contact 40 extending through a suit 
able opening formed in the end of the section 38. 
The permanent magnet S is mounted upon the 
arn 3i in snap action cooperating relation with 
the magnetic armiature S3. 

It will a? observed that the Section of the ar: 
3i is weakened adjacent tile curiting end there 
of by provision of tie weakening notches it which 
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2 
are located in substantial alignment with the con 
tact 40. The contact 45 is arranged to be ad 
justably mounted on the base 3 so as to extend 
between the contact 40 and the arm 3 in Sub 
stantial alignment with the weakening notches 44. 
The contact 45 is carried upon the arm 46 which is 
provided at the end thereof with suitable openings 
for receiving the securing screws which mount the 
contacts in reversed position on One of the seats 
25 or 26 with the end of the supporting arm 28 
mounted upon the other one of the seats 25 or 26. 

he switch mechanism 5 is identical in co 
struction with that of the switch mechanism 2 
as just described. 
With the two switch mechanism 27 and 5G 

mounted in reversed position on the base 5, the 
two switch arms 35 thereof extend in spaced 
apart criss-croSs relation on opposite sides of the 
free end of the operating arms 2 in operating 
relation therewith. By adjusting the screw 5, the 
Supporting arm 3 may be flexed about the Sec 
tion weakened by the notches 44 so as to adjust 
the Switch arm 35 to a desired position in the 
path of the operating arm 2. 

Since the contacts 40 and 5 are in substantial 
alignment with the section weakened by notches 
44, this adjustment of the arm 3S does not ma 
terially vary the operating relationship between 
the magnet 43 and the armature 39 and the con 
tacts 40 and 45. Thus with the contact 5 ad 
justed to provide the desired differential in the 
Snap action of the switch arm 35, this adjustinent 
is not materially disturbed. 

By similar adjustment of the screw 52, the posi 
tion of the switch arm 35 of the Switch mecha 
nisin 50 may be varied so as to be engaged and 
disengaged by the operating arm 26 at different 
values of temperature. 
The operation of the thernostatic Switch shown 

in Fig. 1 is as follows. Upon increase in ten 
perature, the tube lengthens without, however, 
any appreciable lengthening of the rod (). This 
permits the spring 22 to move the operating arm 
2 toward the base 3. By suitable adjustment 
of the Switch mechanism 2, the movement of 
the operating arm 2 towards the base 5 may 
be made to close the contacts thereof at a desired 
value of temperature and with a snap action. 
As the movement of the operating arm 23 towards 
the base 5 continues, the Switch mechanisrin 5 
may be adjusted so as to open the contacts there 
of at a desired value of temperature and with a 
Snap action. 
When the temperature varies in the opposite 

direction, the tube shortens and through the 
agency of tube iO moves the operating arm 2 
away from the base 5. This movement will first, 
close the contacts of the switch mechanism 5 
with a snap action and ther open the contacts 
of the switch mechanism 2 with a Snap action. 
In each case the differential between the opening 
and closing of the switch contacts is determined 
by adjusting the position of contact 45 to vary 
the distance between the periaanent magnet 3 
and the armature .33. his differential adjust 
ment is obtained by means of the adjusting Screw 
47 which moves the free end of arm 6 carrying 
contact 45. 
With the improved switch mechanism of tile 

present invention all the electrical circuit connect 
tions to the switch mechanisia nay be inade oy 
means of conventionai conductors aid binding 
screws as illustrated, the terminal pariS ceilig 
readily accessible to facilitate Suici corinections. 
iikewise, the screw adjustinents for differentiai 
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setting as well as temperature setting of tie 
Snap action switches are readily accessibie and 
easily made, Thus the improved switch necha 
nism may be adapted for various applications is 
temperature control or regulating work. It is 
particularly well adapted for warm air furnace 
control in which one of the Switches controls the 
operation of a motor driven air circulating blower 
and the other switch serves as an excess ten 
perature safety switch. 
What I claim as new and desire to Secure by 

Letter's attent of the United States is: 
1. In combination, an autornatic device nav 

iiig an operating arri Yinovatole in accordance wit: 
variations in a predeterilined condition, & now 
abie current carrying Switch member having a 
Snap action mechanism connected therewin, S. 
Separate stationary current carrying SWiicii 
member for cooperating with said novabie Switch 
member to control a circuit, and a base secured 
to said device and provided With separate meanS 
including an adjustable element for mounting 
each one of said switch riembers in reversed adi 
justable positions on opposite Sides of Said oper 
ating arm with said movable switch ineraber iri 
the path of said operating arm and in reversedi 
adjustable operating relation therewith with re 
spect to variations in said predetermined condi 
tion. 

2. In combination, an automatic device navig s 
an operating arm movable in accordance with 
variations in a predetermined condition arid pic 
vided with ineans for adjusting the noveaea, 3 
said arm with respect to Saic variations, a S232 
action switch mechanism including a Slovaisie 
switch member having a contact at one ed 
thereof and a current conducting suppor, co 
nected thereto at the other endi &inereof and e2 
tending in opposing relation with the contact 
end thereof and provided with cooperating S333 
action magnetic means carried betwee: S&id 
switch member and Said support 33d a separate 
stationary switch member having a cogitact fos' 
cooperating with Said first contact to control a 
circuit, a base secured to said device aid 3'O- 
vided with separate meals for nou'sitting tie Seidi 
stationary renoer and said Suppoir, for tile YOV 
abie swich member or each side of Said Operat 
ing arm with said movable Switcin Inernoer in lie 
path of said operating arm and in reversed Oper 
a&ing relation therewiti, means for adjusting the 
position of said Support to vary tile position Cf 
Said movable switch retailer With "especi, to Saic 
arin in each relation, and Seg3,&te aeans is 
adjusting the position of tile contact of Said Sta 
tionary switch inerinber. With respect to the coa 
tact of said movable Switch ember for adjust 
ing the differential of said Switch member in each 
relation. 

3. In combination, an automatic device having 
an operating airin movaiole in accordance Wit. 
waitiations in a predeterrained condition, 3. Sa.) 
action switch nechanish having air adjuséairie 
Supporting arm and a nowable SWitc; iiienkor 
arid a separate contact element rounied in co 
operating circuit, cortirolling reletio? thercC., 
and a base provided Wii & gair of S3aced aga: , 
Supports for innovably mountiag Said operating 
arin therebetween and ici" separately and re 
Versey Snouting Said Separate contact element, 
and Said adjust2bie Supporting &rn With said: 
Inovable switch element on opposite sides of Said 
operating airl in reverSe 3,0just&kie circuit, c03 
ta'olling relation With i'espect to varia&ioxas in saic 
predeterniined condition. 
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4. In combination, a base, a pair of duplicate 

Switches reversely mounted on said base and each 
having an operating member extending in spaced 
apart criss-cross relation with the operating 
member of the other, and operating means for 
said switches including a movable arm having one 
end thereof extending between the overlapping 
portions of said switch operating members and 
in reverse operating relation therewith and the 
other end thereof movably mounted on said base. 

5. A selective circuit controlling switch mech 
anism having in combination, a base, a pair of 
duplicate contacts mounted in reverse position 
on said base and in spaced apart relation, a pair 
of duplicate switch arms novably mounted in re 
versed position on said base with the operating 
portion thereof in opposing spaced apart criss 
cross relation and each extending into circuit 
controlling relation with the corresponding one of 
said pair of contacts, and operating means for 
Said switch arms having a movable element oper 
atting in the space between said first pair of con 
tacts and between the overlapping operating por 
tions of said switch arms and in reverse operat 
ing relation therewith. 

6. In combination, a base, an automatic condi 
tion responsive device having an operating arm 
mounted adjacent one end of the base and ex 
tending in spaced relation with the base, a pair 
of Switch mechanisms mounted on the base on 
Opposite sides of said operating arm and having 
movable switch arms adjustable in spaced criss 
cross relation with said operating arm extending 
therebetween in operating relation therewith. 

7. In combination, an automatic condition re 
sponsive device having an operating arm mov 
able in accordance with variations in a predeter 

3 
mined condition, a supporting arm fixedly 
mounted at one end and provided with a weak 
ened section adjacent said mounting, a resilient 
Switch arm mounted at the other end of said sup 
porting arm and extending through the path of 
movement of said operating arm in operating 
relation therewith, means for adjusting the other 
end of said supporting arm to position said resil 
ient switch arm with respect to said operating 
arm, cooperating magnetic means carried by said 
supporting arm and said switch arm for provid 
ing Snap action operation of said switch arm, and 
a contact adjustably mounted in alignment with 
the weakened section of said supporting arm in 
cooperating relation with said switch arm to de 
termine the differential in the operation thereof. 

8. A switch mechanism having in combination, 
a channel support with a projecting arm extend 
ing from each leg thereof and with said arms 
extending in opposite directions and provided 
with mounting means at the end of one of said 
arms and position adjusting means at the end 
of the other arm, a resilient switch member 
mounted at the end of said other of said arms 
and extending through the channel Support, co 
Operating magnetic means carried by Said one 
of said arms and said resilient switch member for 
providing Snap action thereof, an adjustable con 
tact cooperating with said resilient switch mem 
ber to adjust the differential in the Snap action 
Operation thereof, and an automatic device hav 
ing an operating arm movable in accordance with 
variations in a predetermined condition and ex 
tending into operating relation with said resilient 
Switch member. 
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