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ABSTRACT: A set of switch points are enclosed within a glass 
structure and include an armature that is magnetically mova 
ble to effect different connection arrangements of the switch 
points. A ?rst magnet when acting alone attracts the armature 
to provide a first connective arrangement. A second magnet 
carried by a heat responsive bimetal is movable thereby to a 
position where its attractive in?uence on the armature over 
comes that of the ?rst magnet and transfers the points to a dif 
ferent connective arrangement. An alternative embodiment 
has the two magnets mounted for unitary movement, that is, as 
the one magnet is moved into attractive in?uence, the other 
magnet is moved away, and vice versa. 
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MAGNETIC SWITCH 

BACKGROUND OF THE INVENTION 

This application is a continuation-in—part of copending ap 
plication Ser. No. 6l7,l9l ?led on Feb. 20, I967, by Roland 
D. Beck for a “Magnetic switch, now abandoned." The 
benefit of the ?ling date of said application, therefore, is 
claimed for this application. 

This invention relates to highly reliable switches such as 
thermostat switches having a highly suitable differential and a 
low contact bounce. 

In the past, a switch has been employed having a pole and a 
contact with a ferromagnetic armature ?xed to the pole. A 
?rst permanent magnet is ?xed and biases the pole in one 
direction. A second permanent magnet is movable toward and 
away from the armature on one side thereof opposite the side 
on which the ?xed magnet is positioned. Thus, the pole is 
moved away from the fixed magnet when the movable magnet 
moves close enough, and vice versa. This prior art arrange 
mcnt is disclosed in US. Pat. No. 2,555,57l. Citations of 
references disclosing this prior art arrangement and other per 
tinent prior art will be found in the o?'lcial ?le of said copend 
ing application. Attention is invited to said prior art citations 
including, but not limited to, the references cited by applicant 
in said ?le. 

Said prior arrangement has not proven successful in the past 
because dirt and dust would accumulate on the switch con 
tacts and insulate them. The switch would then become in 
operative. 

It was known for a number of years before the present in 
vention that a single-pole, double-throw switch could be en 
closed in a glass envelope to prevent foreign material from in 
sulating the contacts. This is disclosed in U.S. Pat. No. 
2,l2l,607. However, when a switch is so enclosed, it is im 
possible to adjust the contact pressure because once the 
switch is sealed inside the envelope, the switch arms cannot be 
bent to shape. That is, since the envelope is sealed, there is no 
practical way in which to get inside and bend a switch arm. As 
will be explained, in accordance with the present invention, it 
has been found that a certain contact pressure is extremely 
critical. 

It is also an outstanding disadvantage of prior art switches 
that the switch points, i.e., contacts, "bounce" due to the'bullt 
modulus of elasticity of the contacts and due to the resilience 
of whatever structures support them. When bounce occurs 
and/or is repetitive at high currents, contact pitting, spiking, 
and welding of two bouncing contacts occurs. This , then, 
causes switch deterioration and/or inoperativcness. The useful 
life of such a switch is also thereby shortened. Note will be 
taken that high currents may occur when switch contacts are 
opened while being connected to a large inductive load, 
although high currents may be otherwise produced. 

SUMMARY OF THE INVENTION 

In accordance with the device of the present invention, the 
above-described and other disadvantages of the prior art are 
overcome by providing an envelope for a switch having a pole 
to carry a magnetic armature and a ?xed magnet and a mova 
ble magnet outside the envelope. 

Thus, the ?xed magnet may be adjusted in position to adjust 
contact pressure. Therefore, this overcomes the prior art 
problem where it was impossible to adjust contact pressure. 

In accordance with the present invention, it has been found 
only through a great deal of effort that the quiescent pressure 
which is established between the switch pole and the contact 
spaced farthest way from the movable magnet is extremely 
critical. The pressure must fall within a narrow range to insure 
good electrical conductivity and a small differential when a 
bimetal carries the movable magnet. From the instant that the 
contact next to the ?xed magnet opens the differential is the 
temperature change required to the instant the same contact 
closes. The use of the ?xed magnet makes it possible to adjust 
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contact pressure within the said narrow range because, 
although it is ?xed, it can be adjusted to its correct, ?xed posi 
tion before use. 

It is also an outstanding advantage of the present invention 
that a ?exible leaf spring pole stop is employed to prevent con 
tact bounce. The rubbing action of the contacts and the flex 
ure losses act as a dashpot to absorb the kinetic energy of the 
moving pole over a greater length of time because the spring is 
relatively weak and allows energy exchange over a long period 
before any bounce can occur. That is, the kinetic energy ab 
sorption can take place as the leaf spring stop and pole rock 
back and forth without the contacts separating. Thus the stop 
and pole contacts may rub together instead of separating as 
the two leaf springs rock. 
The above-described and other advantages of the invention 

will be better understood from the following description when 
considered in connection with the accompanying drawings. 

BRlEF DESCRIPTION OF THE DRAWINGS 

In the drawings, which are to be regarded as merely illustra 
tive: 

FIG. I is a perspective, diagrammatic, elevational view of 
the invention in one of its connective conditions; 

FIG. 2 is a view similar to that of FIG. I with the switch 
shown in another connective condition; 

FIG. 3 is an enlarged, sectional view of that portion of the 
invention included within the glass enclosure; 

FIG. 4 is a sectional view taken along the Iine4-4 shown in 
FIG. 3; 

FIG. Sis a diagrammatic view of special magnetic actuating 
means; 

FIGS. 6 and 7 depict a further embodiment of the invention; 
FIG. 8 is a side elevational view of still another embodiment 

of the invention; and 
FIG. 9 is a top plan view of a bracket shown in FIG. 8. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

In FIG. 1, a switch 10 of the present invention includes a 
spiral, heat responsive bimetal 11, a ?rst magnet means 12 
carried by member 11, an enclosed set of switch points 13, 
and a second magnet means 14 all mounted in a casing 15. 
The enclosed set of switch points 13 includes first and 

second conducting blades 16 and 17 of a nonmagnetic, sprin 
glike material, which are provided adjacent an end thereof 
with respective contact points 18 and 19. The blades are 
mounted within a sealed glass envelope 20 so that the contact 
points are in a facing, directly opposed relation to one 
another. A. somewhat longer armature blade 21 of ?exible, 
springlike conductive material when assembled is disposed 
between blades 16 and I7 but insulated therefrom. A contact 
point 22 is provided on the armature and has opposite facing 
surfaces such that lateral movement of the armature produces 
contact with either of contact points 18 or 19, as the case may 
be. The end of the armature extending beyond the ends of 
blades 16 and 17 is provided with a body of magnetic material 
23. Blades I6 and I7 and armature blade 21 are included 
within an hermetically sealed, elongated, tubular glass en 
velope 20 containing a nonreactive gas such as a hydrogen 
nitrogen mixture, for example. External electrical connection 
to the switch points and armature is provided via leads 25, 26, 
and 27 extending from one end of the envelope. The armature 
and contact blades are so constructed that in the unactuated 
position, i.e., neither magnet in influential position, the arma 
ture will lie between the two blades; and contact point 22 will 
be free from contact with either of points 18 or 19. 
A second magnet means 14 is mounted from casing 15 to 

have an extended surface in contact with the glass envelope 
and lies directly opposite the ?at side of magnetic body 23 of 
the armature. The magnetic ?eld setup by magnet 1t attracts 
the armature a sufficient amount to close the circuit between 
contact point 22 on the armature and point 19 on blade I7. 
The ?exible, springlilte quality of both blade 17 and the arma 
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ture are chosen to provide a ?rm contacting relation and 
achieve "overtravel" of the armature about which further 
details will be given later. 
The contact pressure in this biased direction may be easily 

adjusted by moving the fixed magnet relative to the envelope 
or vice versa. 

As the environmental temperature increases, the bimetal 
spiral uncoils to move ?rst magnet means I2 toward the glass 
envelope at the opposite side from that at which magnet 14 is 
disposed. Due to the greater polar strength of magnet means 
12. there is a point (indicated by the dashed line) at which the 
mutual attraction between the ?rst magnet means and the an 
mature is sufficient to overcome the springlike forces within 
bimetal spiral ll so that the magnet means is snapped against 
the glass envelope. At this same time, armature blade 2| is in 
fluenced sufficiently to overcome its attraction for magnet l4 
and causing it to transfer, establishing contact between points 
18 and 22. The device described to the point now resides in 
the condition shown in FIG. 2. it is emphasized that the 
release of the ?rst connective condition and the production of 
the second connective condition is a rapid one in which the 
transfer from one to the other is rapid and sure. 
With a subsequent reduction in environment temperature, 

spiral bimetal member ll begins to coil producing a potential 
force therein which acts against the attractive in?uence of 
magnet means [2 for the armature blade 2]. This coiling con 
tinues until a point is reached at which the restoring force of 
the bimetal spiral is great enough to overcome the magnetic 
attractive force, and the ?rst magnet means is moved away 
from glass envelope 20 and beyond the critical limit of mag 
netic in?uence. Of course, with removal of the in?uence of 
magnet means l2, second magnet means 14 now acts solely on 
the armature blade and causes rapid transfer of the contacting 
condition to that shown in FIG. 1. Although the foregoing 
description is sufficient for general constructive aspects of the 
invention, certain, more detailed features of the invention will 
be explained at this time, a knowledge of which is necessary 
for a clear understanding of how the present invention can 
handle relatively large loads and yet only use low contact 
forces with correspondingly low actuation force requirements 
on the bimetal member. 

With particular reference to FIG. 3, it is seen that the body 
of magnetic material 23 is unsymmetrically arranged at the 
end of armature blade 2i. That is, a relatively longer portion 
28 of magnetic material is on the side of the blade facing first 
magnet means 12 than the corresponding portion 29 facing 
second magnet means 14. This unsymmetrical character of 
magnetic body 23 has a remarkable and bene?cial effect upon 
operation. ln explanation and beginning with the device 
disposed as in FIG. 1, when magnet means 12 moves toward 
glass envelope 20, the mutual attractive in?uence between 
means 12 and magnetic portion 28 increases to the point 
where blade 2| begins to ?ex outwardly of point 22 toward 
means 12 while still maintaining electrical contact between 
points 22 and I9. As means [2 moves still further, the critical 
point is passed at which body 23 moves sufficiently to open 
contact points 22 and 19. Now, blade 2| begins to flex below 
point 22 and continues ?exing until the points 22 and 18 are 
closed. However, in this latter connective state, blade 2! 
beyond point 22 does not ?ex as much as it did when in the 
other closed state due to the additional length of portion 28. 
Or, viewed from a different standpoint, the spacing of magnet 
means 12 and body 23 is less when points 18 and 22 are closed 
than is the spacing of the body and means 14 when contacts 22 
and 19 are closed. 

This differential spacing is reflected in requiring less bimetal 
force to move means 12 away from envelope 20 than would be 
the case if the blade had "overtraveled" as much as in the 
other connective aspect. It is also to be noted that the extra 
overtravel of body 23 on closing points 22 and I9 does not, by 
the same token, require additional force from the bimetal. 
This result is at variance with what had been previously con 
sidered the rule-namely, that higher contact pressures for ac 
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commodating higher electrical loads could only be achieved 
by increased bimetal work input. Whereas, in the present in 
vention, the contact pressures have been able to be kept 
higher by controlling overtravel; and yet at the same time ar 
mature movement is held to a minimum, insuring that the 
bimetal work input is optimally small. 

In FIGS. 3 and 4, there is shown the detailed aspects of con 
tact blades 16 and 17 and armature blade 2! as they are as 
sembled within the enclosure. Blades 16 and 17 are bent at 
their approximate midpoint so that when oriented with points 
l8 and I9 facing, the space between the blade portions is 
greater at this end than at the mounting end. insulation sheets 
30 and 31 are situated between blades 16, 2] and I7, 21, 
respectively. An alignment opening 32 is formed in each of the 
blades and the insulation sheets for receiving an insulating and 
alignment plug 33. As best shown in H6. 4, insulating sheet 
3! is protectively wrapped around the long edges of the blades 
to permit edge portions of blade l7 to engage securingly the 
edges of the assembly, making an integral structure. 

Proper relative ?exibility of blades l6, l7, and 2] is impor 
tant to overall operation. if the blades are too rigid, the con 
tacts will tend to bounce and produce welding. On the other 
hand, if the blades are too soft, sensitivity of transfer is adver 
sely affected. It has been found, for example, that when the 
blades are constructed of the same material and of the same 
width, blades I6 and 17 should have a thickness that is at least 
twice that of the armature blade 21, but not exceed three 
times the armature thickness for best results. In actual con 
structions of phosphor-bronze, with the armature blade having 
a thickness of 0.004 inches, blades 16 and 17 of the same 
material were too ?exible at 0.007 inches and too rigid at 
0.0[5 inches in thickness. 

FIG. 5 depicts a special magnet particularly advantageous 
for use as magnet means l2. The magnet includes a front mag 
netic layer 34 of polar arrangement as shown and a back mag 
netic layer 35 of polar arrangement opposite to that of 34. The 
back layer 35 is secured and in flush contacting relation to a 
plate 36 of magnetically influenceabli: material. Plate 36 is 
one plate of bimetal member II. It has been found that the at 
tractive force of the magnet means 12 is enhanced to a con‘ 
siderable degree by this structural arrangement. 

Accordingly, there is provided in the practice of the inven~ 
tion a heat responsive magnetically actuable switch requiring 
a relatively small mass of bimetal to act as the prime mover 
and yet sufficient force is provided through magnetic means to 
exert sufficient pressure on the switch points so that substan 
tial currents can be accommodated. As a result of the 
“latching" action achieved by the magnet means and the 
"overtravel“ of the armature blade, undesirable contact 
bounce has been eliminated. Also, of equal importance is the 
fact that opening of the contact points is performed rapidly 
thereby eliminating the arcing erosion of points that results 
form incremental opening as in certain prior art devices. 
An alternative form of the invention is depicted in FIGS. 6 

and 7 in which a pair of magnet means are swung as a unit to 
produce switching action. The basic switch assembly compris 
ing blades 16 and 17 and armature blade 21, enclosed within 
envelope 20, is identical to that already described; and for that 
same reason, the same reference numerals are used. 
A magnet means 37 is secured to one extremity of bimetal 

1! to face the envelope. A U-shaped support bracket 39 has 
the end of one leg secured to the bimetal on the side opposite 
where magnet means 37 is mounted and thereby disposing the 
other leg on the other side of envelope 20. Bracket 39 could 
be eliminated with its function being carried out by an exten 
sion of the bimetal. At the extremity of the other leg of 
member 39, there is secured a further magnet means 38 
generally facing the envelope. The magnet means are so 
mounted and bracket 39 so dimensioned that when located at 
the extreme right position as in FIG. 6, magnet means 37 con~ 
tacts the outer surface of the envelope; and magnet means 38 
is disposed beyond its range of magnetic effectivity. Further, 
when the bracket is transferred to its extreme left position, 



3,593,236 
5 

magnet means 38 contacts the envelope; and magnet means 
37 is spaced therefrom. 
With magnet means 38 at its closest range as in H6. 6, the 

armature is attracted thereto closing contacts points 19 and 
22. As the temperature rises and bimetal ll uncoils moving 
magnet means 37 toward the envelope and magnet means 38 
away therefrom, a critical point is reached at which means 37 
is snapped forward against the envelope. When this happens, 
contact points l9 and 22 are rapidly opened and points 18 and 
22 are closed. At this time, the switch resides as is shown in 
FIG. 7. 
A further possible modi?cation would be to make body 23 

symmetrical with both halves or parts of equal extent. This 
would result in a certain loss in sensitivity and perhaps an in 
crease in bimetal volume. However, there would be a manu 
facturing advantage here since the armature, being of symmet 
rical construction, would be easier to fabricate. 

Note will be taken that in FIGS. 6 and 7, it may be desirable 
to make the relative positions of magnets 37 and 38 adjusta 
ble. However, during operation, the magnets 37 and 38 would 
not change position relative to each other. Thus, as used 
herein and in the claims, the phrases “magnets...?xed in posi 
tion relative to each other" and “magnetsd'rxed to said sup 
port“ are hereby de?ned to include both, (I) magnets, the 
position of which cannot be adjusted relative to each other, 
and (2) magnets, the position of which can be adjusted rela 
tive to each other. 

In FIG. 8, a somewhat different version of the embodiment 
of FIGS. 6 and 7 is shown. A rigid bar 39’ is ?xed to a bimetal 
strip ll '. Brackets BI and B2 are ?xed to bar 39'. Brackets B1 
and B2 have slotted horizontal portions P1 and P2. Screws S1 
and S2 are threaded into permanent magnets 37’ and 38‘. A 
slot L1 in bracket portion PI is shown in FIG. 9. Note that 
screw SI has a head H1 which is larger than the width of slot 
Ll. Screws S1 and 52 may, thus, be tightened to hold magnets 
37’ and 38’ rigid with brackets BI and B2, respectively. When 
screws SI and S2 are loosened, they may be moved longitu 
dinally in the bracket slots and retightened. The positions of 
magnets 37' and 38', thus, are adjustable and movable relative 
to bar 39' for calibration, although they are both ?xed relative 
to bar 39’ during operation. 
Note will be taken from FIGS. 2, 6, and 7 that when blade 

2] moves from one extreme limit of its travel to the other, the 
center of contact 22 moves only about three times as far as the 
maximum de?ection of blade “5 measured at the center of 
contact l8. Further, the maximum de?ection of blade 17 mea 
sured at the center of contact 19 is about equal to the said 
maximum of blade 16. Thus, blades 16 and I7 have such ?exi 
bility that they themselves have a travel which is about equal 
to one-third that of blade 2]. 
From the foregoing, it will be appreciated that the ?xed 

magnet 14 may, in calibration, be moved to adjust the pres 
sure of contacts 19 and 22 to within an extremely small critical 
range for good electrical conductivity and small operating 
force. 

Still further, the fact that blades 16 and I7 act as weak 
springs (see the large de?ection of blade 16 in FIGS. 2 and '7, 
and the large de?ection of blade 17 in FIG. 6) makes it possi 
ble to reduce bounce of contact 22 on contacts 18 and I9 to 
an extraordinary degree. 
What I claim is: 
I. A switch comprising: 
a base; 
a pole including a ?rst nonmagnetic cantilever leaf spring, 

said pole including a ferromagnetic armature ?xed to said 
?rst spring near the free end thereof, said pole having a 
contact on each side thereof at substantially the same 
position along the length thereof; 

a second and third nonmagnetic cantilever leaf spring ?xed 
at one end relative to said ?rst spring on opposite sides of 
said pole, said second and third springs each having a 
contact to be engaged by a respective one of said pole 
contacts; 
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6 
a hermetically sealed envelope ?xed to said base and en 

closing all of said springs and contacts, all of said springs 
being ?xed relative to said envelope inside thereof; and 

magnetic means including two movable permanent magnets 
to shift said pole contacts alternately into engagement 
with said second and third spring contacts, said per 
manent magnets being ?xed in position relative to each 
other; and means for mounting said magnets on said base 
in a position outside said envelope to move alternately 
toward and away from the self same envelope from posi 
tions on opposite sides thereof, respectively. 

2. The invention as de?ned in claim 1, wherein said mag 
netic means includes a support ?xed to said base, said two per 
manent magnets being ?xed to said support, said magnets 
being movable toward and away from respective opposite 
sides of said armature, said magnets being of equal polar 
strengths. 

3. A switch magnetically actuable by magnetic flux exter 
nally applied along a predetermined path, comprising: 

?rst ?exible blade means, including a contact point; 
second ?exible blade means, including a contact point and a 

magnetically in?uenceable body; and 
means for securing the ?rst and second blade means 

together for cantilever de?ection and in a spaced-apart, 
electrically insulated condition, said securing means 
being such and the relative dimensions of the blade means 
being such that the respective points are in registry, said 
?exible blade means and securing means being mounted 
within a sealed vessel containing a relatively nonreactive 
gas, said magnetic body being located adjacent the free 
end of the cantilever-mounted second blade means, said 
second blade means being substantially more ?exible 
than the ?rst blade means whereby on application of at 
tractive magnetic flux in a ?rst direction along the 
predetermined path, the second blade means is moved 
toward the ?rst blade means bringing the respective 
points into contact and the magnetic body continuing in 
the same direction a slight amount after the point contact, 
and on application of attractive magnetic flux along the 
other direction of the predetermined path, the magnetic 
body is moved a slight amount and portions of the second 
blade means between the contact and the magnetic body 
are ?exed before the contact points separate, said blade 
means being constructed of differing thicknesses of the 
same material, the thickness of the ?rst blade means 
being not less than twice nor more than three times the 
thickness of the second blade means, said magnetically 
in?uenceablc body being sheetlike and folded over at 
least one edge of the second blade means, said magneti 
cally in?uenceable body presenting a substantially dif 
ferent surface area on one side of the second blade means 
than it does on the other. 

4. A switch magnetically actuable by magnetic flux exter 
nally applied along a predetermined ‘path, comprising: 

?rst ?exible blade means, including a contact point; 
second ?exible blade means, including a contact point and a 

magnetically in?uenceable body; 
means for securing the first and second blade means 

together for cantilever de?ection and in a spaced-apart, 
electrically insulated condition said securing means being 
such and the relative dimensions of the blade means being 
such that the respective points are in registry, said ?exible 
blade means and securing means being mounted within a 
sealed vessel containing a relatively nonreactive gas, said 
magnetic body being located adjacent the free end of the 
cantilever-mounted second blade means, said second 
blade means being substantially more ?exible than the 
?rst blade means whereby on application of attractive 
magnetic ?ux in a ?rst direction along ‘the predetermined 
path, the second blade means is moved toward the ?rst 
blade means bringing the respective points into contact 
and the magnetic body continuing in the same direction a 
slight amount after the point contact, and on application 
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of attractive magnetic ?ux along the other direction of 
the predetermined path, the magnetic body is moved a 
slight amount and portions of the second blade means 
between the contact and the magnetic body are ?exed be 
fore the contact points separate, said blade means being 
constructed of differing thicknesses of the same material, 
the thickness of the ?rst blade means being not less than 
twice nor more than three times the thickness of the 
second blade means, said magnetically in?uenceable 
body being sheetlike and folded over at least one edge of 
the second blade means, said magnetically in?uenceable 
body presenting a substantially different surface area on 
one side of the second blade means than it does on the 
other; and 

a third ?exible blade means being secured together with the 
?rst and second blade means only on the opposite side of 
the second blade means at which the ?rst blade means is 
disposed, said third blade means having a contact point 
that is in registry with the contact point of the second 
blade means, said ?rst, second, and third blade means and 
respective points forming a single-pole, double-throw 
switch with connective condition depending upon the 
direction of applied attractive magnetic ?ux, said secur~ 
ing means including edge portions of the ?rst blade means 
overlappingly clamped about edge portions of the second 
and third blade means, and insulation means inserted 
between the blade means and between the clamped edges 
and the blade means. 

5. A switch comprising: 
a base; 
a pole having one movable end and another end ?xed rela 

tive to said base; 
a magnetic armature ?xed to said pole in a position spaced 

from the other end thereof, said pole having a conductive 
portion; 

a stop having a conductive portion engageable by said pole 
conductive portion, said stop having an end ?xed relative 
to said base; 

magnetic means including two permanent magnets movable 
to shift said pole alternately toward and away from said 
stop; and 

actuation means to move both of said magnets, said magnets 
being ?xed to said actuation means on opposite sides of 
the self same said pole, said actuation means being ?xed 
to said base. 

6. The invention as de?ned in claim 5, wherein said actua 
tion means includes means to move said magnets simultane 
ously in the same direction simultaneously. 

7. The invention as de?ned in claim 6, wherein said actua 
tion means includes a substantially rigid member, said mag 
nets being attached to said member. 

8. The invention as de?ned in claim 6, wherein said actua 
tion means includes means to support said magnets in a 
predetermined, spaced relation to each other. 

9. The invention as de?ned in claim 8, wherein said actua 
tion means includes a member, and ?rst and second means to 
hold said magnets, respectively, in ?xed positions relative to 
said member, 

10, The invention as de?ned in claim 9, wherein said ?rst 
means is releasable and engageable to permit adjustment of 
the position of at least one magnet. 

II. The invention as de?ned in claim 10, wherein said 
second means is also releasable and engageable to permit ad 
justment of the position of the other magnet. 

12. A switch magnetically actuable by magnetic ?ux exter» 
nally applied along a predetermined path, comprising: 

?rst flexible blade means, including a contact point; 
second ?exible blade means, including a contact point and a 

magnetically-in?uenceable body; 
means for securing the ?rst and second blade means 

together for cantilever deflection and in a spaced-apart, 
electrically insulated condition, said securing means 
being such and the relative dimensions oi'the blade means 
being such that the respective points are in registry; 
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8 
said magnetic body being located adjacent the free end of 

the cantilever-mounted second blade means; and 
the second blade means being substantially more ?exible 

than the ?rst blade means whereby on application of at 
tractive magnetic ?ux in a ?rst direction along the 
predetermined path, the second blade means is moved 
toward the ?rst blade means bringing the respective 
points into contact and the magnetic body continuing in 
the same direction a slight amount after the point contact, 
and on application of attractive magnetic ?ux along the 
other direction of the predetermined path, the magnetic 
body is moved a slight amount and portions of the second 
blade means between the contact and the magnetic body 
are ?exed before the contact points separate, said second 
blade means having a ?xed end and a free end, said con 
tact point on said second blade means being located 
between said ?xed end and said free end, said magnetic 
body being located between said contact point on said 
second blade means and said free end, said movement of 
said second blade means causing ?exure thereof about 
said ?rst blade means contact point as a center, and also 
about said ?xed end as a center with said ?rst blade 
means also ?exing during both of said ?exures of said 
second blade means, said blade means being constructed 
of differing thicknesses of the same material, the 
thickness of the ?rst blade means being not less than 
twice nor more than three times the thickness of the 
second blade means. 

13. A switch comprising: a base; a sealed envelope ?xed to 
said base; a moving contact arm located inside said envelope, 
said arm including a cantilever leaf spring having one movable 
end and one end ?xed relative to said envelope; a magnetic ar 
mature ?xed to said arm spring at a position spaced from said 
fixed end thereof; a ?rst stop ?xed relative to said envelope in 
side thereof; said arm spring movable end being movable back 
and forth in ?rst and second directions, said arm spring being 
movable in said ?rst direction into engagement with said ?rst 
stop; a ?rst permanent magnet ?xed relative to said envelope 
outside thereof on one side thereof spaced in said ?rst 
direction from said arm; an actuation device mounted on said 
base outside said envelope; and a second permanent magnet 
?xed to said device, said device being actuable to move said 
second magnet toward and away from said arm and said en 
velope in said ?rst and second directions, respectively, said 
second magnet being adapted to produce a torque on said arm 
of a magnitude large enough to attract said armature away 
from under the in?uence of said ?rst magnet and to pull said 
arm out of engagement with said stop when said second mag 
net is positioned suf?ciently close to said armature by said 
device, said device being actuable to move said second mag 
net away from said armature a distance large enough that the 
in?uence of said ?rst magnet on said armature pulls said arm 
into engagement with said ?rst stop, said ?rst magnet and said 
envelope being adjustable relative to each other at least during 
calibration to adjust the contact pressure between said arm 
and said ?rst stop when said second magnet is moved away 
from said armature. 

14. The invention as de?ned in claim 13, including a second 
stop ?xed relative to said envelope inside thereof, said arm 
being movable in said second direction into engagement with 
said second stop when said device brings said second magnet 
toward said armature, at least one of said stops having a con 
ductive portion, said arm also having at least one conductive 
portion spaced from the ?xed end thereof and positioned to 
engage said one stop conductive portion when said arm en 
gages said one stop. 

15. The invention as de?ned in claim 14, wherein said ?rst 
stop includes a cantilever leaf spring located inside said en 
velope, said first stop spring having a movable end and an end 
?xed relative to said envelope, said ?rst stop being sufficiently 
?exible that it will move a substantial distance when engaged 
by said arm. 

lb. The invention as de?ned in claim 15, wherein the other 
of said stops also has a conductive portion, said arm also hav 
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ing another conductive portion to engage said other stop con 
ductive portion when said arm engages said other stop, said 
second stop also including a cantilever leaf spring located in 
side said envelope. said second stop spring having a movable 
end and an end ?xed relative to said envelope. said second 
stop being sufficiently ?exible that it will move a substantial 
distance when engaged by said arm, said stop conductive por 
tions being spaced from the ?xed ends thereof, respectively. 

17. The invention as de?ned in claim 13, wherein said stop 
includes a cantilever leaf spring located inside said envelope, 
said ?rst stop spring having a movable end and an end ?xed 
relative to said envelope, said ?rst stop being sufficiently ?exi 
ble that it will move a substantial distance when engaged by 
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10 
said arm. 

18. The invention as de?ned in claim 17, wherein said ?rst 
stop has a conductive portion spaced from the ?xed end 
thereof; said arm having a conductive portion spaced from the 
?xed end thereof and positioned to engage said ?rst stop con 
ductive portion when said arm engages said first stop. 

[9. The invention as defined in claim 13, wherein said ?rst 
stop has a conductive portion spaced from the ?xed end 
thereof; said arm having a conductive portion spaced from the 
fixed end thereof and positioned to engage said ?rst stop con 
ductive portion when said arm engages said ?rst stop. 


