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This invention relates broadly to automatic 
Switches, and is more particularly directed to 
a condition responsive Switching mechanism for 
providing a two stage action. 
The copending application of Albert E. Baak, 5 

Serial No. 303,953, filed November 13, 1939, shows 
a two Stage Switching mechanism in which an 
armature is rotatably carried by a condition re 
Sponsive element (a bimetallic thermostat in this 
particular case) and in which thisarmature co- 10 
operates with a pair of permanent magnets, the 
two stage action being accomplished by placing 
one of the magnets closer to the point about. 
which the armature rotates than the other. A 
stationary contact is placed adjacent each mag 
net and cooperating movable contacts are car 
ried by the armature. In this manner the sta 
tionary contact which is adjacent the magnet 
farthest from the axis of rotation of the arma 
ture is made first and broken last because its 20 cause a rotation of the bracket 8. magnet is operating through a longer lever arm 
and therefore exerts a greater effective force on 
the arnature than the other. 

It is an object of the present invention to 
change, the above construction in order to im- as 
prove the contact action and reduce the differ 
ential between the two switch actions. 
A further object is to mount the armature on 

the bimetallic element by means of a pivotal con 

The plate 5 carries an axle on which the 
bracket f is pivotally mounted, it being re 
tained thereon by means of the screw 9. The 
bracket f is provided with an upwardly ex 
tending arm 2 whose end is bifurcated to form 
the fingers 2 f. A second arm 22 is pivotally 
mounted on the same axle with the bracket 
and this arm. 22 is provided with an extension 
23 which carries an eccentric screw 24 extending 
between the fingers 2. The upper end of the 
arm, 22 is also bifurcated to form the fingers 
26 which receive the pin 27 on the upper end 
of the adjusting lever 2 which is pivoted as 
shown at 29 to an extension on the plate 5. 

It can be seen that movement of the lower end 
of the adjusting lever 2 back and forth will 
cause it to rotate about the point 29 and cause 
a slight movement of the pin 21 which will in 
turn rotate the arm. 22 and hence move the ec 
centric 24. Movement of the eccentric 24 will 

he bracket 
is connected to one end of a bimetallic 

thermostat 3. Therefore movement of the ad 
justing lever 2 will rotate the thermostat 3 
and cause an adjustment thereof. The lower 
end of the lever 2 is provided with a marker 32 
which cooperates with a Scale 33 on the lower 
end of the plate 5 to indicate the tempera 
ture to which the thermostat 3 has been set. 

nection whereby a freer action of the armature so. A screw 34 extends through an arcuate slot 35 
is obtained. 
A further object is to provide stops to limit 

the movement of the armature away from the 
magnetic means, one of these stops being carried 
by the bimetallic element. { 85 
A still further object is to use a signal magnet 

and have one end attract pne end of the arma 
ture and the other end attract the other end 
of the arnature. 
These and other objects will readily become 40 

apparent as the following specification is read in 
the light of the accompanying drawing, in which 

Figure i is a view in elevation showing a pre 
ferred embodiment of my invention, 

Figure 2 is a detail view of the contact con- 45 
struction, and - 

Figure 3 is a detail view of the channel shaped 
magnet. V 

Referring to Figure 1 of the drawing the ref 
erence numeral f indicates a subbase by means 50 
of which the two stage thermostat is mounted 
on a Wall or other flat surface. An insulating 
base 2 is connected. to the subbase it by means 
of the screws 3. The subbase 2 is provided 
with a channel portion 14 adapted to house the 55 
adjusting mechanism for the thermostat. Ame 
tallic plate 5 is fastened to the base 2 by means 
of the Screws f which enter the plate 5 from 
the reverse side of the base 2. The plate 15 

in the plate 5 and enters a tapped hole in lever 
28. In this manner the lever 28 can be moved 
to any desired position and then can be locked 
in this position merely by tightening the screw 
34. It will be obvious that by rotating the ec 
centric 24 the angular relationship between 
the bracket f and the arm. 22 can be changed 
in order to calibrate the thermostat with respect 
to the scale 33. 
The free end of the bimetallic thermostat 3 

carries an insulating member 37 which in turn 
pivotally supports the armature 38 by means of 
the pin 39. The armature carries offset portions 
4 and 4 which act as stops for the press-back 
blades 42 and 43 which carry the movable con 
tacts 44 and 45. These pressback blades are 
mounted on tongues 46 which are struck from 
the armature 3 and can be bent to adjust the 
tension in the pressback blades to the proper 
value. The arrnature 3 is provided with a pair 
of U-shaped magnetic pieces 48 which cooperate 
with the ends of a channel shaped permanent 
magnet 49. The magnet 49 is mounted on 
bracket 5 by means of screws-5. 

Bracket 52 adjustably carries the stationary 
contact 53 which extends through the legs of 
the U-shaped magnetic piece 4 to cooperate 
with the contact 44. The bracket 52 also adjust 
ably carries the insulated stop 55 which engages 

covers the lower end of the channel portion 4.00 the offset portion 4 of the armature to limit 



2 
the movement of this armature away from the 
magnet 49. A metal pieces is connected to the 
magnet 49 and adjustably carries a stationary 
contact 57 which cooperates with the movable 
contact 45. The insulating member 3T adjustably 
carries screw 5 which cooperates with the offset. 
portion 4 of the armature to limit the move 
ment of the armature away from the magnet 49. 
It will be noted that the pivot pin 39 for the 
armature 38 is closer to the lower end of the 
magnet than to the upper end of the Inagnet and 
that the armature 39 is unbalanced. That is, its 
upper end is longer than the lower end with the 
result that the upper end of the magnet 49 oper 
ates on the armature 38 through a longer lever 

5 

10 

5 
arm than the lower end of the magnet and hence . 
when the armature 38 is parallel to the magnet 
49 the magnet tends to rotate the armature in 
a counter-clockwise direction. 
When the temperature of the bimetallic ther 

mostat. 3 is above the control point the parts 
will be in the position shown in Figure 1 in which 
the armature 38 is in engagement with stops 55 
and 59 and the movable contacts 4 and 5 are 
out of engagement with the stationary contacts 

and 57. On a decrease in temperature the 
free end of the thermostat 3 will move toward 
the left, and the upper end of the magnet 49 
will first attract the magnetic piece 48 to pull 
the contact 44 into engagement with the station 
ary contact 3 and the pressback blade 42 will 

20 
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the art, I wish it to be understood that I am to 
be limited by the scope of the appended claims 
rather than by the specific embodiment disclosed. 

I claim as my invention: 
1. In a device of the character described, an 

armature, a substantially frictionless pivot for 
said armature about which it is adapted to ro 
tate, magnetic means. Cooperating with said 
armature at spaced points, said pivot being 
nearer one of said points than the other, so that 
said magnetic means will exert relatively differ 
ent rotative forces on said armature at said 
points, and means for moving said pivot toward 
and away from said magnetic means. 

2. In a device of the character described, an 
armature, a substantially frictionless pivot for 
said armature about which it is adapted to ro 
tate, magnetic means cooperating with said 
armature at spaced points, stationary contacts 
adjacent said points, movable contacts carried 
by said armature, said pivot being nearer one of 
said points than the other, so that said magnetic 
means will exert relatively different rotative 
forces on said arrnature at said points, and means 
for moving said pivot toward and away from said 
magnetic means whereby certain of said contacts 

30 

be pressed back until it engages the offset por 
tion 4 of the armature 38. On a further de 
crease in temperature the thermostat 3 will 
move again toward the left and the lower end 
of the magnet will attract the lower magnetic 
piece 4 to move the contact 4 into engagement 
with the stationary contact T. On an increase 
in temperature the free end of the thermostat 
will move toward the right and first pull the 
lower end of the armature 3 away from the 
magnet 49 and into engagement with the screw 
5. A further increase in temperature will result 
in the movement of the upper end of the arma 
ture to the right separating the contacts 44 
and 53. 
Adjustment of the differential of this switching 

mechanism may be accomplished by adjusting 
the stationary contacts 53 and 5 to vary the 
gap between the magnetic pieces 48 and the per 
manent magnet 49 when both switches are closed. 
A further adjustment is provided by means of 
the stops 55 and 59 to adjust the distance which 
the armature 38 can move away from the per 
manent magnet 49. 

It will be appreciated that two Separate mag 
nets may be used instead of the single magnet 
49. If this were desired one magnet would be 

45 

5) 

placed adjacent contact 53 to attract the upper . 
end of the armature 38 and a second magnet 
would be located adjacent the contact 57 to at 
tract the lower end of the armature 38. This 
arrangement would work just as well as with the 
single magnet. However, the single magnet is 
chosen as the preferred embodiment of the in 
vention so that any variation in the magnetic 
strength of the magnet cannot change the se 
quence of switch operation. If two magnets were 
used and the magnet adjacent the contact 53 
were to become considerably weaker than the 
magnet adjacent the contact 57, the switch ac 
tion would be reversed so that the lower end of 
the armature would pull in before the upper end. 
As various changes and modifications of this 

() 

55 

will always make before the others, and said 
others will always be the first to break. w 

3. In a device of the character - described, an 
armature, a pivot for said armature about which 
it is adapted to rotate, magnetic means cooper 
ating with said armature at spaced points, sta 
tionary contacts adjacent said points, movable 
contacts carried by said armature, said pivot be 
ing nearer one of said points than the other, 
means for moving said pivot toward and away 
from said magnetic means whereby certain of 
said contacts will always make before the others, 
and said others will always be the first to break, 
engagement of said contacts limiting the move 
merit of said armature toward said magnetic 
means, and means for adjusting said stationary 
contacts for varying the air gap between said 
armature and said magnetic means when said 
contacts are made. 

4. In a device of the character described, an 
arnature, a pivot for said armature about which 
it is adapted to rotate, magnetic means cooper 
ating with said armature at spaced points, sta 
tionary contacts adjacent said points, movable 
contacts carried by said armature, said pivot 
being nearer one of said points than the other, 
means for moving said pivot toward and away 
from said magnetic means whereby certain of 
said contacts will always make before the others, 
and said others will always be the first to break, 
and stops for limiting the movement of each of 
Said points away from said magnetic means. 

5. In a device of the character described, an 
arnature, a pivot for said armature about which 
it is adapted to rotate, magnetic means cooper 
ating with said armature at spaced points, sta 
tionary contacts adjacent said points, movable 
contacts carried by said armature, said pivot 
being nearer one of said points than the other, 
means for moving said pivot toward and away 
from said magnetic means whereby certain of 
said contacts will always make before the others, 
and Said others will always be the first to break, 70 engagement of said contacts limiting the move 
ment of said armature toward said magnetic 
means, and means for adjusting said stationary 
contacts for varying the air gap between said 
armature and said magnetic means when said invention may occur to those who are skilled in 75 contacts are made, and adjustable Stops foi 
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limiting the movement of said points away from 
Said magnetic means. 

6. In a device of the character described, a 
bimetalic element having a fixed end and a free 
end, a2S area carried by the free end of ti( ele 
meat xy aneans pf a, creely pivoted connection at 
an interraediate 2022, on said arra, first, and 
SecCadstoSignizing tie an Oyement of ore end of 
Said £522, a 332d forth stops initing the 
Roverine; 3 of 22 case raci of said arm, and bias 
s ising Yoverent of Said. One end 

SOg With a predeterrained 
O'Feinent of said other end 
sic: Wii. 3, Xedieter:Nined 

tead always 
Said one end leaves 

3 2.32. 3'ssising 2 
C it 3. 

*7ine: Cy S 
t; if said irrata.ic 

23d Said grge 3.2c aisjays. 
2foie said other and en 

3) C3. Cloyer era, 3 said ki. 
it is ae opposite directios. 

ice Of the gharacter descried, a 
3.7ing a fixed and and 3, £ree 

ce. { by the free end of tie ee 
iner: 2y means of a freely pivoted connectic; at 
an intern ediate goint, on said arm, first and Sec 
O2nd I2Ovable contacts Carried by said arm at op 
posite sides of Said goivotal connection, first, and 
Second Stational 37 Contacts for engagement by 
said first and second nowable contacts respec 
tively on movernent of said arm in one direction, 
stops for limiting movement of said arm in the 
opposite direction, means biasing said first con 
tacts into engagement with a predetermined 
force and biasing said Second contacts into en 
gagement with a predetermined lesser force 
whereby said first contacts always make first and 
break last, and means for moving the fixed end 
of said bimetallic element to vary the tempera 
ture at which said contacts are made and broken. 

8. In a device of the character described, a bi 
metallic element having a fixed end and a free 
end, an armature carried by the free end of the 
element by means of a pivotal connection inter 
mediate the ends of said armature, magnetic 
means attracting said armature at first and sec 
ond points on opposite sides of said pivotal con 
nection, one of said points being nearer said 
connection than the other, and means for limit 
ing the movement of said armature in each di 
rection. 

9. In a device of the character described, a 
bimetallic element having a fixed end and a free 
end, an armature carried by the free end of the 
element by means of a pivotal connection inter 
mediate the ends of said armature, a pair of 
novable contacts carried by said armature at op 
posite sides of said pivotal connection, stationary 
contacts cooperating therewith, magnetic means 
tending to hold one pair of contacts in engage 
ment with a greater force than the other pair, 
and stops limiting the movement of both ends of 
said arnature away from said stationary con 
tacts, one of said stops being carried by said bi 
metallic element. 

10. In a device of the character described, a 
bimetallic element having a fixed end and a free 
end, an armature carried by the free end of the 
element by means of a pivotal connection inter 
mediate the ends of said armature, a magnet, one 
end of said magnet attracting said armature at 
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a point on One side of said pivotal connection, 
the other end of said magnet attracting said 
arnature at a point on the other side of said piv 
otal connection, one of Said points being nearer 
the pivotal connections than the other, and 
means initing the movement of said armature 
away froi said aagnet. 
1. in a device of the character described, a 

oiletallic element having a fixed end and a free 
end, 3... airinature carried by the free end of 
the element toy areans of a pivotal connection in 
tieri ediate the ends of said arnature, a chan 
nel Shaped peritainent, magnet, extending songi 
itzdihaily {f 252d &djacent, said arnature, said 
pivotal correction keeing nearer one end of said: 
$22&ginet than the other, a.2d Areas limiting the 
220Veinent of Said 2,332ature away froi said mag 
ret. 

2. In a device of the character described, 2, 
bineiatic ele: 225 having a, fixed end and a free 
end, an alignature carried by the free end of the 
element by neas of a pivotal connection inter 
anediate the ends of Said armature, a pair of 
novaola contacts carried by said ariature at 
of posite Sides of Said pivotal connection, station 
ary contacts cooperating therewith, a single mag 
ret, one end of Said magnet attracting said ar 
nature at one point on one side of said pivotal 
connection to tend to hoid one pair of contacts 
in engagemex.ht, the other end of Said magnet at 
tracting Said arrnature at another point on the 
other side of Said pivotal connection to tend to 
hold the other pair of contacts in engagement, 
one of said points being nearer said pivotal con 
nection than the other, and stops limiting the 
ovement of both ends of said armature away 
33, Said magnet. 
23. In a device of the character described, a 

bimetallic element having a fixed end and a 
free end, an armature carried by the free end 
of the element by means of a pivotal connection 
intermediate the ends of Said armature, a pair 
of movable contacts carried by said armature at 
opposite sides of said pivotal connection, sta 
tionary contacts cooperating therewith, a chan 
nel shaped magnet extending lengthwise of and 
adjacent Said armature to tend to hold said con 
tacts in engagement, said pivotal connection be 
ing nearer one end of Said magnet than the other, 
and means limiting the movement of each end 
of Said armature away from Said magnet. 

14. In a device of the character described, a 
bimetallic element having a fixed end and a free 
end, an armature carried by the free end of the 
element by means of a pivotal connection inter 
mediate the ends of said armature, a pair of mov 
able contacts carried by said armature at op 
posite sides of said pivotal connection, station 
ary contacts cooperating therewith, a channel 
shaped magnet extending lengthwise of and ad 
jacent Said. armature to tend to hold said con 
tacts in engagement, said pivotal connection be 
ing nearer one end of said magnet than the other, 
a pair of stops for limiting the movement of the 
ends of said arnature away from said magnet, 
one of Said stops being carried by the bimetallic 
element, and means for moving the fixed end 
of said bimetallic element to vary the tempera 
ture at which said element will actuate said con 
tacts. 

CARL G. KRONMILLER, 

  

  

    

      

  

  

    

  

  


