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This invention relates to thermostats and
refers more particularly to thermostatic
‘switch constructions for controlling electric
circuits in accordance with variations in tem-

¢ perature. .
One of the principal objects of this in-

vention is to provide an improved thermo-

static switch construction especially designed
for use in connection with electric irons
1) wherein it is desirable to maintain an ap-
proximate predetermined temperature with-
out too frequent operation of the circuit
breaker.
The present invention contemplates the
15 provision of a thermostat having thermo-
static elements responsive to variations. in
temperature together with means for resist-
ing operation of said elements upon slight
temperature changes to reduce the frequency

20 of operation of the elements. The foregoing.

may be accomplished in several different

ways as will be more fully hereinafter set-

forth, especially when considered in con-

nection with the accompanying drawing,

wherein : :

Figure 1 is an enlarged side elevational
view of a thermostatic switch assembly con-
structed in accordance with this invention.

25

Figure 2 is a bottom plan view of one of-

30 the thermostatic strips. :

Figure 8 is a view similar to Figure 1
showing the parts in a different position.

- Figure 4 is a view similar to Figure 1
showing a -slightly modified form of con-
struction. _

Figure 5 is a sectional view taken on the
line 5—5 of Figure 4. ’

Figure 6 is'a view similar to the above
figures showing still another modified form
of switch assembly.

Figure 7 is a sectional view taken on the
line 7—7 of Figure 6.

Referring more in detail to the embodiment
. of the invention shown in Figure 1, it will
45 be noted that there is illustrated in this fig-

ure a thermostatic switch assnmbly 10 com-
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prising an attaching bracket 11 having a de-

pending projection 12 terminating in a lat-
. eral flange 13. Carried by the bracket 11 is
50 g pair of cooperating bimetallic thermo-
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static strips 14 and 15 having the rear end
portions thereof secured to the flange 13 by
means of a single fastener element 16. As
shown in Figure 1, the thermostatic strips
14 and 15 are supported in spaced relation
to.each other and to the flange 13 by the ter-
minal members 17 and 18 for respectively
connecting the strips 14 and 15 in an electric
circuit. Both of the terminals 17 and 18 are
secured in contacting relation with the strips
14-and 15, respectively, by 'means of the fas-
tener element 16, hereinbefore set forth, and
are insulated from metallic contact with each
other and with the bracket by means of suit-
able insulating material designated gener-
ally by the reference character 19.

. The thermostatic strips 14 and 15 are ar-
ranged in superposed relation and are pro-
vided with suitable contacts 20 and 21 ad-
jacent the free ends thereof adapted to en-
gage each other in the normal position of the
strips to close the electric circuit. The bi-

that upon a rise in temperature the free ends
thereof move upwardly as a unit until the
projection 22 extending upwardly from the
lowermost strip engages the adjustable regu-
lator designated generally by the reference
character 23 with the result that further
upward movement of the lowermost strip 15
is prevented.” Upon a continued rise in tem-
perature, the upper strip 14 continues to move
upwardly with the result that the contacts 20
and 21 are separated and the electric circuit
broken.

In order to effect a slight lag in the separa-
tion of the contacts. 20 and 21 to reduce the
frequency of operation of the switch, we pro-
vide a third bimetallic thermostatic strip 24
disposed below the thermostatic strip 14 with
the outer end thereof secured to the free end
of the strip 14 as at 25 and' the inner end

“thereof disposed above the contact 21 and

adapted to carry the cooperating contact 20

“hereinbefore set forth. ~ The arrangement is

such that the current flowing through the
strip 14is compelled to flow through the third
thermostatic strip 24 before reaching the con-
tact 20. The strip 24 is so constructed that
temperature changes effect a movement
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. metallic strips 14 and 15 are so constructed
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thereof inl directions opposite to the strip 14
set forth above. In other words, a rise in
temperature causes the free end of the strip
94 to move downwardly or in'a direction op-
posite the direction of movement of the free
end of the strip 14 with the result that when
the temperature rises to cause an upward
movement of the strips 14 and 15, the con-
tacts 20 and 21 are urged into more intimate

engagement due to the tendency of the free:

end of the strip 24 to move downwardly rel-
ative to the strip 14 toward the strip 15.
'With the construction as thus far described,

_ it will ‘be observed that when the tempera-

ture surrounding the thermostat rises suffi-
cient to cause upward movement of the strip
14 relative to the strip 15 in the manmner
specified above, the contacts 20 and 21 instead

- of separating immediately to break the cur-
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* ly. upon a rise in temperature.
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rent are maintained in contacting relation due
tothe fact that the strip. 24 moves downward-

nection it should be understood that the strip
924 is substantially smaller in cross-cectional
area than the strip 14 and thereby offers a
greater resistance to the-flow of current there-
through which tends to assist the surround-
ing temperature in heating the strip 24 to a

- greater degree than the latter strip 14 with

the result that the strip 24 moves a greater
distance than the strip 14 and thereby effects
a more intimate engagement of the contacts
20 and 21 upon a rise in temperature. The

- strip 24 is also substantially. shorter than the

strip 14 so that upon an appreciable rise in
temperature and upon continued upward
movement of the strip 14 to the position illus-
trated in Figure 3, the contacts 20 and 21 are

- separated due to the inability of the strip 24

to bridge the space between the strip 14 and
contact 21. - : '
. ‘Assuming that the parts are in the position

illustrated in Figure 3 wherein the circuit is
- broken and no current is being conducted

through the strip 24, it will be observed that
the temperature of the strip 24 immediately
falls and approaches the temperature of the
strip 14 causing the same to move upwardly
toward the strip 14. As the surrounding
temperature falls, the strip 14 being of larger
cross-sectional area than the strip 24 moves
the latter downwardly until the contacts 20

-and 21 come into engagement with each other
- to again close the circuit.. The above-con-
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struction is such as to prevent the contacts 20
and 21 from coming into engagement with
each other to close the circuit until the strips
14 and 15 assume their lowermost positions
illustrated in Figure 1. Thus, from the fore-
going it will be apparent that the strip 24

functions to resist separation and. engage-

- ment of the.contacts without materially in-
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terfering with the movement of the thermo-

static strip 14 and also that the lag in opera-

tion, effected by the strip 24, may be regu-
1
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lated by varying the cross-sectional area of
the strip 24 and the length thereof.
Referring now to the embodiment of the
invention illustrated in Figures 4 and 5, it
will be observed that the thermostatic switch

shown in these figures is substantially the

same in construction as the switch hereinbe-
forediscussed in that the cooperatingbimetal-
lic thermostatic strips 30 and 31 are construct-
ed to move upwardly as a unit upon a rise
in temperature and upward -movement of
the lowermost thermostatic strip 31 is inter-
cepted by an adjustable stop 82. The pres-
ent switch assembly differs from the one de-
scribed above in that the cooperating con-
tacts 33 and 84 are secured directly to the free

‘ends of the thermostatic strips 30 and 31, re-
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spectively, and the upper thermostatic strip -

30 is insulated as at 85 from contact with the
terminal member 36 with the result that the
current is prevented from flowing through
the upper thermostatic strip but, on the other
hand, is conveyed to the contact 33 by means

85

of a third ‘bimetallic thermostatic strip 87 .

having one end secured to the terminal 36 to
receive electrical energy therefrom and the

‘opposite end secured to the contact 33. The.

third thermostatic strip 87 is constructed in

"the same manner as the thermostatic strip 24,

set forth in connection with the first-described

form of the invention, .in that a rise in tem-

perature tends to move the thermostatic strip
37 downwardly and a drop in temperature
tends to move the same upwardly. The ar-
rangement is such that movement of the up-
permost thermostatic strip 30 under tempera-
ture variations is opposed by the thermostatic
strip 87. The strip 37 is substantially smaller
in cross-sectional area than the strip 30 and
offers an appreciable resistance to the pas-

sage of current therethrough with the result -

that the same is not only influenced by the
surrounding temperature but also by the
heat generated thereby. As a consequence,
the strip 87 is normally at a greater tempera-

ture than the strip 30 and since, as pointed

out above, the strip 37 is constructed to move
downwardly upon a rise in temperature, it
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will be observed that this strip tends to move .

the contact 31 into more intimate engage-
ment with the cooperating contact 34 upon a

‘rise in temperature or, in other words, tends

to resist upward movement of the thermeo-

static strip 30. The thermostatic strip 30,.

however, is considerably larger than the strip

37 with the result that upon an appreciable

rise in temperature the same will move up-

wardly -against the action of the sfrip 37

120

to break the contact between the points 33

and 84. ‘ . .
Assuming that the strip 30.is in its upper-
most position wherein the contact between
the points 33 and 34.is broken, it will be ob-
served that since no current is flowing through
the strip 37 the temperature of the latter will
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immediately fall and approach the tempera-
ture of the strip 80 and owing to the fact that
the strip 37 is adapted to move upwardly upon
a drop in temperature, it will function to re-
sist downward movement of the strip 30 for
re-engaging the contacts 33 and 84. Thus,
from the foregoing it will be observed that

‘the strip 37 resists both upward and down-

ward movement of the strip 80 and thereby
effects a lag in the operation of the switch.

The construction shown in Figures 6 and
7 differs from the arrangement just described
in that the bimetallic thermostatic strip 40

corresponding to the strip 87 in Figure 4 is .

interposed between a pair of bimetallic ther-
mostatic strips 41 and 42 corresponding in
construction to the strip 30 set forth above.
As shown in Figure 6, the free end of the
thermostatic strip 40 extends beyond the ther-
mostatic strips 41-and 42 and carries a con-
tact 43 for engagement with a cooperating
contact secured to the free end of the lower-
most thermostatic strip 44. As shown in the
construction illustrated in Figure 4, the elec-
tric energy in the present instance is trans-
mitted to the upper contact 43 through the
thermostatic strip 40 which, like the strips 24

.and 37 hereinbefore described, is stubstantial-
ly small in cross-sectional area to offer an

appreciable resistance to the passage of cur-
rent therethrough with the result that the
temperature thereof is normally higher than
the temperature of the strips 41 and 42.

.~ The free end of the lowermost thermostatic
strip 42 is normally spaced. a slight distance
from the adjacent surface of the thermo-
static strip 40 with the result that upon an
increase in temperature above a predeter-
mined amount, the strip 42 moves upwardly
into engagement with the strip 40 tending
to move the latter in the same direction.
However, the strip 40 is constructed to move

‘downwardly upon a rise in temperature and

as a consequence tends to resist upward move-
ment by the thermostatic strip 42. However,
upon an appreciable rise in temperature, the
strip 42 forces the strip 40 upwardly to
break the contact between the points 83 and
34. The function of the uppermost thermo-
static strip 41 is to return the strip 40 to
the position shown in Figure 6 upon a drop

in temperature, it being understood that as.

the temperature of the strip 40 lowers, the
same tends to move upwardly against the

-action .of the thermostatic strip 41 thereby

effecting a lag in the operation of the switch.

While in describing the invention particu-
lar stress has been placed upon the associa-
tion of our improved means as used in con-

nection with thermostats having cooperating

bimetallic strips carrying contacts, it should
be understood that the same may be employed
with equal facility in connection with vari-
ous other types of thermostats. ' For exam-
ple, in Figure 1 the lowermost thérmostatic

strip may be eliminated and the contact car-
ried thereby may be fixed in any suitable
manner to cooperate with the contact carried
by the upper strip or the usunal spring con-
struction may be substituted for the lower-
most strip. It should be understood that
the inventive idea involved herein which is to
provide means for effecting a lag in opera-
tion of a thermostatic switch may be accom-

plished in numercus different ways and ac- ¥

cordingly reservation is made to make such
changes as may come within the purview of
the accompanying claims, -
What we claim as our invention is:
1. A thermostat comprising cooperating
thermostatic elements movable laterally rela-

- tive to each other under temperature changes,
and means for resisting relative movement

of said elements. _ )

2.-A thermostat comprising thermostatic
elements movable laterally relative to each
other under temperature changes, and tem-
perature responsive means for resisting rela-
tive movement of said elemgnts. :

3. A thérmostat comprising cooperating
thermostatic elements movable laterally rela-

_tive to each other under temperature changes,

and another thermostatic element associated
with the elements aforesaid and movable in

opposite directions to the latter elements un-

der temperature changes for resisting relative
movement thereof.

4. A thermostat comprising cooperating
thermostatic elements movable laterally un-
der temperature changes, means for inter-
cepting: movement of one of said elements
permitting relative movement of the latter,
and another thermostatic element movable

in opposite directions to the elements afore- -

said under temperature changes and operable

to resist relative movement of said latter

elements. - :
5. A thermostatic switch comprising ther-
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mostatic elements movable laterally under

temperature changes, cooperating contacts
movable relative to each other by said ele-
ments for controlling: the circuit to the
switch, and. means for resisting relative
movement of said contacts.

6. A thermostatic switch
thermostatic elements . movable laterally
under temperature changes, cooperating con-
tacts movable relative to each other by said
elements for making and breaking the cir-
cuit through the switch, and another thermo-
static element movable in opposite directions
to the elements aforesaid under temperature
changes for resisting relative movement of
said contacts. ' : ' '

7. A therrnostatic switch comprising
thermostatic | elements . movable laterally
under temperature changes, cooperating con-
tacts movable relative to each other by said
elements for ‘controlling the circuit through
the switch, ag'ld another thermostatic element

i
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operable by the first-mentioned elements and. -

carrying one of said contacts, said last-men-
tioned element constructed to move in oppo-
site directions to the elements aforesaid upon
variations in temperature for resisting rela-
tive movement of the contacts.

8. A thermostat comprising cooperating
thermostatic elements movable relative to
each other under temperature changes, and
another thermostatic element of substantially
smaller cross-sectional area than one of said
first-mentioned elements and asscciated with
the latter, said second thermostatic element
constructed to move in opposite directions
to the first-mentioned elements under tem-
perature changes for resisting movement, of
the said last-mentioned element. :

9. A ‘thermostatic switch comprising

‘thermostatic elements movable laterally rela-

tive to each other under temperature changes
to control the circuit to the switch, and tem-
perature responsive means for effecting a lag
in the operation of said thermostatic ele-
ments. . ' ’

10. A thermostatic switch comprising
thermostatic elements connected to a source
of current and constructed to oppose each
other under temperature changes, and means
operable at predetermined temperatures to
compel movement of said elements in the
same direction. '
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11. A thermostatic - switch . comprising
thermostatic elements connected to a source

of current and constructed to oppose each -

other under temperature changes, cooperat-

ing contacts carried by the elements, another

thermostatic element of substantially larger
cross-sectional area than one of said first-
mentioned elements and operable at a pre-
determined temperature to compel movement
of the latter in the same direction as the co-
operating element, and means for intercept-
ing the latter element permitting separation
of said contacts. »

12. A thermostatic switch comprising a
pair of freely separable contacts, an arm
resiliently urging one of said contacts in one
direction, a stop for limiting the movement
of said arm, a second contact, a thermostatic
strip operable to displace said second ‘contact
in the same direction as said first contact

upon rising temperature conditions, a second .

thermostatic strip acting upon said second
contact and operable to displace said second
contact in the opposite direction upon rising
temperature conditions. |

In testimony whereof we affix our signa-

tures. .
CHARLES A. HANSER.
ERWIN A. LOCKWOOD.
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