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The present invention relates to & thermostat,
and more particularly to a switch having par-
ticular use in connection with & thermal element

glving independent snap action of a plurality g
of separate contacts supported on a single mov-

able member. .

It is an object of the invention to provide a
switch of the foregoing character having a single
switch blade and & plurality of switch elements
carried thereby, each independently operated
with an individual snap action.

An especial object is to provide a switch of
the foregoing kind in which the switch blade
is actuated by a walking movement such as is
produced by a thermally-responsive member.

A further particular object is to provide a
switch of the foregoing character in which the
snap-action means comprises one mechanism
operable upon both contact devices.

A further object is to provide a switch actuated
by a walking type of blade, but having two in-
dependently closable contacts operated by a snap
action and designed so that any necessary over-
ride of the blade beyond the contact point is
resiliently absorbed.

In the drawings: :

Fig. 1 is a front elevation of a switch embody-
ing this invention; .

Tig. 2 is a vertical section, taken on the line
22 at the right of Fig. 1;
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Fig. 3 is a horizontal section taken on the

line 3—3 across the lower part of Fig, 1;

PFig. 4 is a view of the switch operating parts
of Fiz. 1 in contact closing position;

Fig. 5 is a view of a portion of
blade;

Fig. 6 is an elevation in. development of the
bimetal; :

Fig. 7 is a front elevation of the switch blade

and contact mechanism in slightly modified

form;

Fig. 8 is a view of the switch blade and con-
tact mechanism in a further modified form;

Fig. 9 is a front view, Dartly broken away, of
a modified form of switch;

Fig. 10 is a view from the left side of Fig. 9;

-and . ’

Tig. 11 is a section on the line fi—I1 at the
middle of Fig. 9. '

Referring to Figs. 1-6, the switch mechanism
is shown as being mounted upon a base plate
10 of metal or the like, to which is attached a
lower insulating section i1 designed to hold the
electrical parts. . .

the switch
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Mounted on the base plate 10 above the sec~
tion 11 is a post 12 to which the inner convolu-
tion of a bimetal cofl I3 is attached. The post
i2 has secured to it a bracket {4 held by a
spring (8 in contact with an adjustment cam
18. - By rotation of the adjustment cam (8§, the
initial setting of the bimetal may be adjusted.
Calibration of the setting is effected by means
of a screw 1. It will be understood that the
bimetal coil 18 loosens and tightens its convolu-
tions in response to temperature changes. In
order to prevent its warping transversely, it is
slotted at (8, as appears in Figs. 2 and 6. Were
the bimetal permitted to warp to a curved cross
section, it would be strongly urged toward a
straight condition in the manner of the familiar

‘curved steel tapes.

The free end of the bimetal coil {8 has a
blade 20. attached to it. This blade has an
upstanding lug 21 (Fig. 5) thereon, the outer
end of which is turned in to parallel the main
portion of the blade. A spring member 22 of

‘bronze or like spring metal is securely fastened,

as by rivets, to the outer surface of the lug 2{
so as to extend to each side of the lug in general
parallelism with the blade 20. The free ends
of the spring 22 receive electrical contact mem-
bers, a contact member 23 being secured to.the
upper end of the spring 22 and a contact member
24 being secured to the lower end. It will be
evident that these contact members may pivot
on the spring 22 toward and away from the main
blade 20. A screw 26, adjustably threaded
through the blade 20, is engaged by the blade,
the latter normally springing in that direction.
Similarly, an adjustable screw 28 engages and
positions the contact member 24,

The contact member 23 has a contact adapted
to close with a contact 30 formed as a screw
adjustable in a bracket 81 toward and from the
member 23. A similarly adjustable contact 32,
mounted in a bracket 33, is'adapted to be engaged
by the contact member 24. )

The spring blade 22 likewise has a pair of

. armature brackets 35 and 36 secured thereto;

preferably by the same rivets that hold the con-
tact members 23 and 28 thereto. The ends of
the brackets 35 and 36 extend adjacent the poles
of a permanent magnet 38 supported upon the
plate 1{. It will be observed that this arrange-
‘ment ‘enables a single magnet to provide snap
action for both blades.

Movement of the blade member 20 away from
closure of the switch is limited by an adjustable
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3
screw 39 supported in a bracket 48 on the plate
it.

The modification of Fig. 7 is similar in prin-
ciple. In it, the blade 50 corresponds to the
blade 20 of Fig. 1. However, in this case, the
contact members 53 and 54 are mounted upon
8 bronze spring 52 that is generally U-shaped

and secured to the member B0 in its bight por-

tion. The action is the same as that of Fig. 1.
Fig. 1, however, has the advantage of . employ-
ing only a straight spring member and thereby
eliminating the necessity of shaping this material
which is not as easy to fabricate as the steel
of the blade 20.

In Fig. 8, the blade §0 corresponds to the blades
20 and 50. However, the two contact members
63 and 64 are mounted by individual springs
62a and 620 to the blade §0. Otherwise the con-
struction is the same.

The modification shown in PFigs. 9-11 includes
the same front plate elements 10 and 1f and
the same bimetal coil 13. In this case, however,
there is a switch blade 18 extending downwardly
from the end of the bimetal coil 13. The blade
10 is attached to the bimetal coil by screws Ti,
providing a slot for adjustment up and down of
the blade 70 on the end of the bimetal. The
blade 70 has two arms 12 and 13, laterally offset
from the blade itself and projecting downwardly
therefrom. The two arms 72 and 73 have ad-
justable stop screws thereon, at 14 and 185, re-
spectively. Two spring switch contact elements
76 and 17 are attached to the main blade 70,
and extend down behind the two arms 72 and 13,
respectively, They are riveted to the blade 10,
but their free ends may flex relative to the down-
wardly extending arms 12 and 73. The two
spring confact elements 16 and 11 have con-
tacts 18 and 79, respectively. The contact ele-
ment 76 has a magnetic armature member 80
projecting from its lower end, and the contact
element 77 has a similar magnetic armature
member 8! projecting from its lower end. The
two armature elements and the two contacts
may be secured to their respective spring ele-
ments by the same means. The natural spring-
ing of the two contact elements 18 and 17 is to
the left in Fig. 9, so that normally they are
urged to remain in contact with the two adjust-
ment screws T4 and 715.

Three electrical terminals are provided for the
switch. A terminal 85 is mounted on the insu-
lating member {f and carries a lead 86 that is at-
tached to the bimetal coil at some suitable point,
50 that it makes the two contact springs 76 and
1T carry one polarity of the circuits. A second
terminal 88 is mounted through the panel {1 and
has a metallic portion held against the inner
surface thereof. This metallic portion has an
angular extension 89 extending upwardly oppo-
site the end of the contact 718. The upstanding
flange 89 has an adjustable contact screw 80
extending therethrough for contact with the con-
tact member 78.

The third terminal Is shown at 91 as mounted
upon the insulating panel i1. It hasan upstand-
ing portion 92 disposed to extend opposite the con-
tact 79. This upstanding portion carries an ad-
justable contact screw 93 that is adapted to be en-
gaged by the contact 79. The terminal 91 also, as
shown in Figs. 9 and 10, has flanged projections 85
that cradle and hold a permanent magnet 96, of
the bar type, of a length to extend across adjacent
the ends of both the armatures 88 and 8i on
the switch blade mechanism.
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Operation o

Referring first to Figs. 1-6, the initial spring.-
force of the spring 22 is in a dizection to urge
the two contact members 23 an} 24 against the
screws 26 and 28. As the bigietal 13 tightens
its convolution, it moves the blade 28 to the
right in Fig. 1. As this motion proceeds, in a
walking manner, the two armature brackets 35 .
and 36 are brought more and more into the fleld
of the magnet 38. At any point in the movement
of the bimetal, the forces acting on each contact
member are the force of its spring in one direc-
tion and the force of the magnet in the oppo-
site directlon. As the magnet is fixed relative
to the blade, the individual adjustment of the
screws 26 and 28 determines.the relative dis-
tances each armature is into the magnetic fleld
for any position of the bimetal coil. Ordinarily
one armature will be adjusted further toward
the magnet than the other.

At a point in movement of the blade 20 by the
bimetal, the spring resistance acting on the ar-
mature nearer the magnet will be overcome by
the magnetic pull, and that armature will be
drawn away from its stop screw until its contact
engages the opposite stop screw 30 or 32 as the
case may be, the movement of the armature in
advance of the bimetal being permitted by the
yielding of the corresponding end of the spring
blade. The magnet draws the armature with in-
creasing force as the armature approaches, so
that the contacts close with g snap action,

The second armature will act in the same man-
ner when it enters the magnetic field to such a
point that the magnetic field overcomes the
spring resistance. . .

‘When the bimetal coil retracts the blade 20, the
latter withdraws the middle of the spring 22 to
the left in Fig. 4. The ends of the spring are
held by the forces of the magnet on their arma-
tures. These attractive forces are functions of
the proximity of the respective armatures to the
magnet, and hence of the individual adjustment
of the screw contacts 30 and 32. The contact
held further to the left by its screw will be held
with less magnetic foree.,

The leftward movement of the blade 20 flexes
the two ends of the spring 22, accumulating in
each a flexing energy in opposition to the mag-
netic attraction. When this flexing force of one
end of the spring 22 exceeds the particular mag-
netic pull acting oppositely, it will break the
contact away. As the magnetic pull decreases
exponentially with distance away from the mag-
net, the contact break occurs with a snap. As-
suming the other contact screw to be adjusted
to permit closer proximity of its armature, the
other contact will break in like manner subse-
quently,

Thus this construction provides a plurality of
contact elements operated by a single power
means, with individually controllable opening
and closing points, providing a snap action, and
that in the form of a single magnet,

The main adjustment of the bimetal, by the
cam knob (6, adjusts all of the foregoing on-and-
off temperatures bodily, without changing the
differentials between them.,

It will be seen that the operation of the switches
of Figs. 7 and 8 will be the same as that of
Figs. 16,

The operation of the switch shown in Figs.
9-11 is very similar to that of Figs. 1-6. The bi-

78 metal element is the same, and it moves the blade
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extension T8 in a manner similar to its movenent
of the blade 20. As already noted, the two spring
blade elements 16 and 17 are normally main-
tained against the two screws 74 and 15 by the in-
herent resilience of the spring members. The
two adjustments of the two screws 14 and 18,
which may be done .independently one of an-
other, thereby preset the two contacts 78 and 19
to close at predetermined individual tempera-
“tures, in terms of the position of the main bi-
metal coil-13. As the bimetal coil moves the
blade 10 to the right in Fig. 9, it will bring the two
armature members 80 and 81 into the fleld of the
magnet 86. The attracting power of the magnet
is & function of the distance between it and the
armature members. Hence, when one.of the ar-
mature members comes so close to the -magnet
that the fleld is effective to overcome the urge
of its spring member to the left in Fig. 9, the
magnet will suddenly draw the armature 81 and
its attached spring switch element
away from its limit screw 14 or 18. 'This move-
ment will bring the respective contact 18 or 18
against its adjustment screw 90 or 93 on the ter-

minal members. _
The two screws 90 and 83 provide individual

adjustments for the temperatures at which the
contacts are broken, As the bimetal coil I3
moves the blade 70 to the
applied to withdraw the two armatures 80 and 81
from the magnetic field. - This force is gradually
built up with a gradual movement of the bimetal.
It causes a flexing of the two blades 16 and 17
until the breaking force of the bimetal overcomes
the effect of the magnet on each of the arma-
tures. When this accumulated breaking force
becomes greater than the attractive force of the
magnet, the armature 81 will be drawn away
from the magnet. As the effect of the magnetic
field varies inversely as the square of the distance
between the magnet and the armature, any
movement of the armature away from the mag-
net decreases the magnetic pull very rapidly.
The individual blade will spring back against its
screw 14 or 15 which will have been withdrawn
away from it as it was flexed. This provides
snap-acting breaking of the contact points.
~ The individual adjustment of the two screws
90 and 93 determines how far into the magnetic

fleld each of the individual armatures may be:

moved. Hence, the force resisting their displace-~

ment out of the magnetic fleld is a function of -

the position of the individual screw 90 or 93 in
question., If onme. of the armatures is further
away from the magnetic field when it is against
its screw, it will be broken more easily as the bi-
metal coil moves the blade 18 to the left.

From the foregoing description, it will be seen
that both the on and the off positions of the in-
dividual switch contacts are individually adjust-
able. Where the main bimetal coil is adjusted by
the knob 16, all of the on-and-off temperatures
are varied, but the differentials remain constant.

1t is fairly obvious that the number of blade
elements 171 and associated contacts and ter-

minals may be varied widely to control any num-

ber of circuits. .

Thus the switch of Figs. 9~11 has operating
characteristics similar to those of Figs. 1-8. It is
easier and cheaper to make, and is more com-
pact, and offers a type of construction more flex-
ible as it does not 1imit the number of blades that
‘may be used.

While the invention has been described in con-
nection with a bimetal type 'of thermostat switch,

to the right, -

left, a breaking force is.

it is evident that it may be used with other power
. means. Also it may be used for other opera-
" tions than switch actuation, It does, however,

have peculiar advantages in the form shown.

‘What is claimed is: . S

1. In a mechanism of the kind described, &

blade member, & magnetic member, power means

for moving one of said members toward and away
from the other member in a predetermined path,

a pair of control elements mounted on the blade,

for individual movement thereon, each including

parts of magnetic material adapted to be in-
dividually attracted by the magnet as the two
. members approach each other, sald magnetic
parts being disposed on the blade so as to be
moved by the magnetic fleld at separate points
in the approach of the blade and magnetic mem-
bers together, and means for adjusting. the dis-
position of one of the magnetic parts on the
20 blade member to adjust the points in approach of
" the blade and magnetic members at which one
control element will be attracted to the magnetic
member, relative to the point at which the other
control element will be so moved.

2. In a mechanism of the kind described, a
blade member, a magnetic member, means for
moving one of said members toward and away
from the other member in & predetermined path,
a pair of control elements mounted on the blade,
for individual movement thereon, and including
parts of magnetic material adapted to be indi-
_vidually attracted by the magnet as the two mem-
" bers approach each other, said magnetic parts
being disposed on the blade so as to be moved
by the magnetic fleld at separate points in the
approach of the blade and magnetic members
together, means for adjusting the disposition of
one of the magnetic parts on the blade member
to adjust the points in approach of the blade and
magnetic members at which one control element
will be attracted to the magnetic member, rela-
~ tive to the point at which the other control ele-

ment will be so moved, and means for adjusting
the initial disposition of the blade and magnetic
members relative to each other.

‘3. ITn s mechanism of -the kind described, a
support member, a magnetic member, means for
moving one of said members toward and away
from the other member in a predetermined path, a
pair of control elements mounted on the support,
there being means mounting each control ele-
ment on the support for individual movement
thereon, each control element that is thus mount-
ed including parts of magnetic material adapted
to be individually attracted by the magnet as the
two members approach each other, said magnetic
parts being disposed on the support so as to be
moved by the magnetic field at separate points in
the approach of the support and magnetic mem-
60 bers together, said control elements being resil-
fently and yleldingly urged toward the support
member and away from the magnetic member,
and stop means on the support member against
which the control elements may engage.

4. In a mechanism of the kind described, a sup-
port member, a magnetic member, means for mov-
ing one of said members toward and from the
other, a pair of contact elements, spring means
mounting the elements on the support and yield-
Y8 ingly urging them away from the magnetic mem-~

ber, parts of magnetic material, one associated

-with each control element, adapted to be indi-

vidually attracted toward the magnetic member

and to individually move their respective control
78 elements correspondingly, against the spring

[~}
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means, said parts of magnetic material being dis-
posed on the support so as to be moved by the
magnetic field at separate points in the approach
of the support and magnetic members together,
said spring means comprising a leaf spring at-
tached between its ends to the support member,
and having the contact elements and the parts
of magnetic material attached to its projecting
ends, for resilient movement thereon.

5. In a mechanism of the kind described, a sup-
vort member, a magnetic member, means for
moving one of said members toward and from
the other, a pair of contact elements, spring
means mounting the elements on the support and
vieldingly urging them away from the magnetic
member, parts of magnetic material associated
" with each control element and adapted to be in-
dividually attracted toward the magnetic mem-
ber and to individually move their respective con-
trol elements correspondingly, against the spring
means, said parts of magnetic material being dis-
posed on the support so as to be moved by the
magnetic fleld at separate points in the approach
" of the blade and magnetic members together,
said spring means comprising a leaf spring at-
tached between its ends to the support member,
and having the contact elements and the parts
of magnetic material attached to its projecting
ends, for resilient movement thereon, the contact
elements being normally resiliently held by the
leaf spring in initlal positions away from the
magnetic member, but yieldable toward the same,

6. In a mechanism of the kind described, a
blade member, a magnetic member, means for
moving one of sald members toward and from
the other, a pair of contact elements, spring means
mounting the elements on the blade and yield-
ingly urging them away from the magnetic mem-
ber, parts of magnetic material associated with
each conirol element and adapted to be individ-
ually attracted toward the magnetic member and
to individually move their respective control ele-
ments correspondingly, against the spring means,
said parfs of magnetic material being disposed
on the blade so as to be moved by the magnetic
field at separate points in the approach of the
blade and magnetic members together, said spring
means comprising a leaf spring attached between
its ends to the biade member, and having the
contact elements and the parts of magnetic mate-
rial attached to its projecting ends, for resilient
movement thereon, the contact elements being
normally resiliently held by the leaf spring in
initial positions away from the magnetic mem-
ber, but yieldable toward the same, and means
for adjusting the initial positions of the contact
elements. . .

7. In a mechanism of the kind described, g
blade member, a magnetic member, means for
moving one of said members toward and from
the other, a pair of contact elements, spring
means mounting the elements on the blade and
yieldingly urging them away from the magnetic
member, parts of magnetic material associated
with each control element and adapted to be in-
dividually attracted toward the magnetic mem-
ber and to individually move their respective con-
trol elements correspondingly, against the spring
means, sald parts of magnetic material being dis-
Posed cn the blade 50 as to be moved by the mag-
netic feld at separate points in the approach of
the blade and magnetic members together, said
spring means comprising a leaf spring attached
between its ends to the blade member, and hay-
ing the contact elements

A
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netic material attached to ita projecting ends, for
resilient movement thereon, the contact elements
being normally resiliently held by the leaf spring
in initial positions away from the magnetic mem-
ber, but yleldable toward the same, and means
for limiting the movement of the contact ele-
ments away from the blade member. -

8. In a device of the kind described, a support,
power means operated in response to changes in
physical conditions to effect movement of the
support in opposite directions, a plurality of con-
tact arms mounted on the support for individual
movement and resiliently movable relative to the
support, armature means for each arm, a single
magnetic device extending adjacent each arma-
ture member, whereby it may Individually attract
each said member and its attached arm, and
adjustable means to preset each contact arm in-
dividually on the support to alter the point in
the movement of the blade at which each arm is
drawn by the magnet.

9. In a mechanism of the kind described, a base,
magnetic means on the base, support means on
the base, power means for moving one of said
first two means toward and from the other, a
plurality of leaf spring elements, each attached at
one end to the support means and with their free
ends projecting parallel therefrom, and said sup-
port means projecting toward the free ends of said
leaf spring elements, a stop means on the pro-
jecting parts of the support means engageable by
each leaf spring to delimit the movement of the
leaf spring away from the magnetic means, arma-
ture parts on the leat springs adapted to be
moved into and out of the magnetic field by move-
ment of the support, and relatively fixed contacts
on the base for engagement by the leaf springs,
when the armatures are drawn to the magnetic
means.

10. In a mechanism of the kind described, a
base, magnetic means on the base, support means

n the base, power means for moving one of gaid
first two means toward and from the other, a
plurality of leaf spring elements, each attached
at one end to the support means and with their
free ends projecting paralle] therefrom, and said
support means projecting toward the free ends of

- said leaf spring elements, a stop means on the
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and the parts of mag- 15 Separated,

projecting parts of the support means engageable
by each leaf spring to delimit the movement of
the leaf spring away from the magnetic means,
armature parts on the leaf springs adapted to
be moved into and out of the magnetic fleld by
movement of the support, and relatively fixed

springs, when the armatures are drawn to the
magnetic means, said relatively fixed contacts be-
ing adjustable to vary the relative proximity of the
armature elements to the magnetic means.

11. In a device of the kind described, a support
member and a magnetic member, means moving
said members toward and from each other, a plu-
rality of actuating elements movably mounted on
the support member for movement relatively
thereto, a Plurality of magnetic elements cooper-
atable with the magnetic member, there being
one magnetic element for each of said actuating
elements, means mounting said magnetic elements

mounting for at least one of them, whereby it may
yieldably move relatively to the support member,
means adjusting the initia] bosition of the resi]-
lently mounted element relative to the support -
when the support and magnetic members are
sald magnetic elements being individ-
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ually attractable by the magnetic member when
the support member and magnetic member ap-
proach each other, and the magnetic elements
being connected with the actuating elements to
effect movement thereof when the magnetic ele-
ments are attracted to the magnetic member.

12, Tn = device of the kind described, a support

member and a magnetic member, means moving
said members toward and from each other in a
curved path, at least two actuating elements,
means ‘mounting said elements on the support

10

of them whereby it may be moved relatively to
the support member, a magnetic element, means
resiliently and yleldably mounting the magnetic
element on the support for movement relatively
thereto, toward and from the magnetic mem-
ber, said magnetic element being constructed to
move the movably mounted actuating element
relatively to the support when the magnetic ele-

- ment and magnetic member approach, the re-

10

member at substantially equal distances from the

center of curvature of the path of movement
aforesald, including a movable mounting for at
least one of them whereby it may be moved rela-
tively to the support member, & magnetic ele-
ment, means resiliently and yleldably mounting
the magnetic element on the support for move-
ment relatively thereto, toward and from the
magnetic member, sald magnetic element being
constructed to move the movably mounted actu-
ating element relatively to the support when the
magnetic element and magnetic member ap-
proach, the remaining actuating elements being
operated when the support member and magnetic
member are moved relatively to each other.

13. In a device of the kind described; a sup-
port member and a magnetic member, means
moving said members toward and from each
other, at least two actuating elements, means
mounting said elements on the support member
including a movable mounting for at least one
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maining actuating elements being operated when
the support member and magnetic member are
moved relatively to each other, and means for
adjusting the initial relative positions of the mag-
netic element and support when the support and
magnetic member are separated, whereby to regu-
late the amount of movement of the moving

‘means required to subject them to the attractive

force between them.
JAMES B. BADER.
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