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2,071,209

PATENT OFFICE

THERMOSTAT

Frank Kuhn, Detroit, and Laurence H. Thomas,
Birmingham, Mich., assignors to American
Electrical Heater Company, Detroit, Mich., a
corporation of Michigan !

! 14 Claims.
The invention relates to thermostats, and more
particularly to thermostatically controlled elec-
tric switches, being a continuation in part of our
pending application for patent Serial No. 593,170,

5 filed February 15, 1932. It is the object of the
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invention to obtain a simple construction, the
elements of which can be easily manufactured
and assembled to form a unit applicable to various
electrically heated devices. It is a further object
to obtain a construction in which the thermo-
static element is directly exposed to radiant heat
from the body, the temperature of which is to
be controlled, and forms a shield for protecting
the other elements of the structure from said
heat. Still further, it is an object to form in the
single unit a thermostatically conirolled and a
manually operable switch, together with a single
operating member for variably adjusting the
temperature at which the thermostat operates and
for opening the circuit independently thereof.
With these and various other specific objects in
view the invention consists in the construction
as hereinafter set forth.

While our improved thermostatic switch may
be used for various purposes, we have specifically
illustrated its application to an electrically heated
laundry iron and as shown in the drawings.

Fig. 1 is a longitudinal section through a por-
tion of a laundry iron to which the thermostatic
switch is applied;

Fig. 2 is a cross section on line 2—2, Fig. 1;

PFig. 3 is a view similar to Fig. 1 showing the
parts in different position of adjustment;

Fig. 4 is a side elevation of a modified con-
struction; .

Pig. 5 is a perspective view thereof and

Fig. 6 is an enlarged cross section thereof. .

The laundry iron to which the thermostat is

applied comprises a base portion A above which
is placed a heating unit B secured thereto by a
heat distributing and clamping plate’'C. D is a
recess extending through the plate C and down-
ward in the base A, leaving only a comparatively
thin bottom portior E between the same and the
ironing surface. F is our improved thermostatic
electric switch located within the recess D and
so positioned as to receive heat for its operation
through the medium of the thin bottom portion
E. As this bottom portion E is not in direct
contact with the heating element B, it must re-
“ceive its heat from the surrounding portion of
the base A.  Also, by reason of the fact that its
point of juncture with the surrounding portion
of the base is only slightly above the ironing sur-
face, its temperature will not be greater than

Application November 5, 1934, Seflal No. 751,594
(CL 200—39) ’ :
_that of said ironing surface which is always.

lower than that of the upper portion of the base.
Our improved thermostatic switch is located
within the recess D but is supported from the
clamping plate C of the laundry iron, the specific
construction being as follows: :

G is a bracket member of substantially-z-
shaped form, this constituting a mounting for
the various elements of the thermostatic switch
and also the adjustment means. In plan view
this bracket is preferably of a T-shaped form,
the opposite arms G’ of the T-head being secured
to the clamping plate C by bolts A3.and centrally
to the hood A’ by a bolt A2, 'The Z-shaped por-
tion of the bracket has the depending arm G?
and at its lower end the lateral arm G3 which
extends oppositely: from the arm G# forming the
stem of the T. The thermostatic element H is
preferably a bi-metallic bar mounted at one end
on the portion G3 and which is arrarged to ex-
tend parallel and in close proximity to the bottom
portion E, being slightly spaced therefrom to
provide for slight variations in mechanical con-
struction and also to receive its heat by radia-
tion from said portion E. All the other elements
of the structure are arranged above the thermo-
static bar H so as not to interfere with the direct
heat transfer from the portion E and being also
themselves protected from said direct heat by
said thermostatic bar. The arrangement is also
such that in normal cool position the bar H is
in closest proximity to the portion E while in
its heated and warped position its free end bends
upward away from this position. As shown in
Figs. 1 to 3, the supported end of the thermo-
static bar is attached to a block H’ upon which
is mounted the electric switch. This switch
comprises a resilient strip I carrying at its outer
end one of the contacts J and above the strip I
and insulated therefrom fs a second resilient strip
K carrying at its outer end a cooperating con-
tact L. The strip K has an extension M which
is bent downward and has a mechanical contact
N adjacent to the thermostatic bar. H. All of
these parts are clamped to and supported by the

bracket arm G2. Thus as so far described, when--

ever the temperature of the bar H is raised suffi-
ciently by heat conducted thereto through the
thin bottom portion E, this bar H will warp up-
ward and through the medium of the mechanical

contact N and extension M will raise the flexible '

strip K separating the contact: I from the contact
J and interrupting the electrical current.-
It is desirable to prevent too frequent opening
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“fluttering”, as this has a tendency to burn out
the contacts and also to produce disturbance in
any radio apparatus in the vicinity. To accom-
plish this result, & second thermostat is employed,
this being operated by electrical heat generated
directly therein. As shown, the second thermo-
stat is a composite bar O secured to a portion of
the flexible strip K and adapted when neated
by electrical current flowing therethrough to
warp said strip inward so as to cause the contact
L to move towards the contact J. When the iron
is cool the strip O will be warped outward and
the contacts L. and J will not be. closed until

the thermostatic bar H is warped downward a-

sufficient distance. However, as soon as the con-
tacts 1. and J are closed the bar O will be elec-
trically heated so as to be warped in a downward
direction and consequently the switch will not be
open until the temperature falls somewhat lower
than the temperature at which the switch was
closed.  This will effectually prevent “fluttering”.

To regulate the temperature at which the ther-

- mostat operates, there is provided a suitable ad-
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justing device such as the cam P having a screw
threaded shank Q engaging the bracket A2, and
an operating handle R above the casing A’ of
the iron. This cam P forms a stop for engaging
a post or finger S on the resilient strip I and
by adjusting the cam the position of the stop is
altered. )

The electrical current is conducted to the ther-
mostat through suitable terminal posts T and T
clamped respectively in contact with the strips I
and X and insulated from each other by the
intermediate insulating strip U. An insulator
strip V is also preferably placed between the
resilient strip T and the thermostatic bar H to
avoid any aceidental electrical connection be-
tween these members.

With.  the construction above described, the
location of the thermostatic element H is such as
to be shielded from all heat of the iron other
than that derived from the thin bottom portion
E which in turn must receive its heat by conduc-

tion from the portion of the base A which is.

adjacent to the ironing surface. 'Thus whenever
the iron is being used on a wet garment which
rapidly absorbs the heat from the ironing sur-
face, the thermostatic switch will remain closed
even though the temperature of the heating unit
may be considerably higher than the opening
temperature of the switch. In other words, the
switch responds to the temperature of the ironing
surface rather than to the temperature of any
other part of the iron. Thus while the ironing
surface is at all {imes protected from overheat-
Ing, it is maintained at a temperature for effi-
ciently performing its work.

As shown in Figs, 4 to 6, the construction is.

similar to that above described, but. is formed
with a single thermostatic element, viz: the bi-
metallic bar H. This bar has directly thereabove
an insulating strip V, preferably of mica, above
which are arranged the resilient strips I and K’;
similar to the construction previously described.

Instead, however, of placing the contact L on

& second thermostatic bar O, it is directly con-

nected to the strip K’, which strip has at its-

free end a depending portion K? bearing against
the insulator strip V. The finger S is attached

to the resilient strip I by an angle flange S’

which is clamped between a strip S2 and a clip §3
with intervening insulating strips S and S5. ‘The
strip 82 carries at its outer end a contact J and
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at its inner end is riveted or otherwise con-
nected to the resilient strip I. ‘

The cam P which is adjusted by the handle R
has its shank P’ passing through a'bushing Q
externally threaded for engagement with a cor-
respondingly threaded aperture in the portion G+
of the bracket G. The shank P’ has a collar P?
forming a thrust bearing against the upper end
of the bushing Q which is held down by a re-
silient arm W secured at one end to the portion
G2 of the bracket G and bifurcated at its free
end to embrace the shank P’ and bear against
the upper face of the cam P. This not only holds
the collar P? against the bushing Q but also
forms a friction device which holds the cam- P
in any position to which it may be adjusted by
the handle R. The arm W also has a struck up
lug "W’ which forms a stop for cooperating with
a pin P3 projecting from the shank P’ so as to
limit the rotary movement of the cam to slightly
less than one revolution. The bushing Q has a
slot Q' at its upper end by means of which it
may be adjusted rotatively to raise or lower it in
the bracket G, this being of utility in first adjust-
ment after the assembly of the parts. However,
after the device is once adjusted it is then only
necessary to adjust the handle R to change the
temperature at which the thermostat will be ef-
fective in opening the circuit. )

The resilient strips I and K’ are biased to move
towards each other so as to normally hold the
contacts J and L together when the finger S is
not in engagement with the cam P. In the nor-
mal position of the bi-metallic bar H the finger
S will be free from contact with the cam during
the greater portion of the revolution of the latter,
but:during a small portion. of its angular move-
ment a more abrupt rise P% in the cam P will
separate these contacts even where the thermo-~
stat is at normal temperature. Thus this por-

" tion of the cam is utilized for opening and clos-

ing the circuit while the remainder of the cam
conirols the temperature at which the thermo-
stat will automatically operate. :

It will be noted that the members H, I, K’, V,
W, etc., are all comparatively narrow strips which
are in alighment with each other and with a
cam P, which latter is of a diameter but slightly
greater than said strips. This permits of insert-
ing the whole assembly into a comparatively nar-
row recess in the heated member, while the
bracket G forms a convenient means of mount-
ing the unit as well as carrying the adjusting
mechanism.  The finger S extends in fairly close
proximity to the strip K’ and to avoid any danger
of short-circuiting, one of the insulator strips S5,
preferably formed of mica, is bent upward to

extend between the stop and the strip K’. Thus.

the whole structure is one so.designed as to be
inexpensive to manufacture, readily assembled
and adjusted and effective in its operation.

What we claim as our invention is:

1. A thermostatic switch comprising 3 support-
ing bracket, a pair of cooperating spring contact
members and a shielding bi-metal thermostatic
bar arranged in parallelism and each mounted at

‘one end upon said supporting bracket and in-,

sulated therefrom and from each other, the con-
tact member farthest removed from said bar hayv-
ing its free end in mechanical. connection there-
with to be actuated thereby when the latter is
warped by heat and being biased to move in %
direction opposite to the direction of warping,
the intermediate contact member being biased
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cooperating contact member, a finger on said in-
termediate contact member insulated therefrom
and projecting beyond the other contact mem-
ber, and an adjustable stop mounted on said
bracket member for engaging' and arresting
movement of sald finger to separate said contact

.members at different points in the movement of

said thermostatic bar.

2. A thermostatic switch comprising a support-
ing bracket, a pair of cooperating spring contact
members and a shielding bi-metal thermostatic
bar arranged in parallelism and each mounted
at one end upon saild supporting bracket and
insulated therefrom and from each other, the
contact member farthest removed from said bar
having Its free end in mechanical connection
therewith to be actuated thereby when the latter
is warped by heat and being biased to move in a
direction opposite to the direction of warping, the

intermediate contact member being bhiased to

move in the opposite direction to follow its co-
operating contact member, a flnger on said
intermediate contact member insulated there-
from and projecting beyond the other contact
member, and a rotary cam mounted on said
bracket member in the path of said finger to
arrest movement of the same and to separate
sald contact members at different points in the
movement of said thermostatic bar.

3. A thermostatic switch comprising a sup-
porting bracket, a pair of cooperating spring con-
tact members and a shielding bi-metal thermo-
static - bar arranged in parallelism and each
mounted at one end upon said supporting brack-
et and insulated therefrom and from each other,

the contact member farthest removed from sald -

bar. having its free end in mechanical con-
nection - therewith to be actuated thereby when
the latter is warped by heat and being biased to
move in a direction opposite to the direction of
warping, the intermediate contact member being
biased to move in the opposite direction to fol-
lew its cooperating contact member, a finger
on said intermediate contact member insulated
therefrom and projecting beyond the other con-
tact member, & rotary cam smounted on said
bracket member in the path of said flnger to ar-
rest movement of the same and to separate said

_contact members at different points in the move-

ment of said thermostatic bar, a handle for
rotating said cam and a spring arm mounted on
said bracket frictionally engaging said cam to
hold the same in different. positions of adjust-
ment. .

4. A thermostatic switch comprising a support-
ing bracket, a pair of cooperating spring con-
tact members and a shielding bi-metal thermo-
static bar arranged in parallelism and each
mounted at one end upon said supporting brack-
et-and insulated therefrom and from each other,
the contact member farthest removed from said
bar having its free end in mechanical connection
therewith to be actuated thereby when the latter
is warped by heat and being biased to move in
a direction opposite to the direction of warping,
the intermediate contact member being biased to
move in the opposite direction to follow its
cooperating contact member, a finger on said
intermediate contact member insulated there-
from and projecting beyond the other contact
member, a rotary cam in the path of said finger
and provided with an operating shank, a bush-
ing threadedly engaging said bracket member
forming a journal for said shank, a collar on
sald shank having a thrust bearing on said

bushing, a spring arm mounted on said bracket
having a bifurcated free end embracing said
shank and bearing on said cam to hold said
collar in engagement with said bushing and to
frictionally resist rotation of the cam, cooperat-
ing projections on said spring arm and said shank
adapted to limit the rotation of the latter to
slightly less than one revolution, and a handle
at the end of said shank for operating the same.

5. A thermostatic switch comprising a bracket
member, & pair of parallelly arranged cooperat-
ing spring contact members and an actuating bi-
metal thermostatic bar, each mounted at one
end on said bracket member and insulated there-

. from and from each other, an adjustable stop

mounted on sajd bracket member and a finger
projecting from one of said spring contact mem-
bers in the path of said stop, all of said members
being confined within narrow space limits in
registration with each cther, and said thermo-

static bar heing at the quter end of the series:

on the opposite side of said spring contact mem-
bers from said adjustable stop whereby in use
it is directly exposed to heat and forms a heat
shield for the other members.

6. A thermostatic switch comprising a bi-
metal thermostatic bar, cooperating spring con-
tact members above said bar, an extension on the
upper contact member mechanically engaging
said thermostatic bar whereby the warping of the
latter will raise said contact and separate the
same from the cooperating contact, a second
thermostatic bar on one of sald spring contact
members and included in the electric circuit when
said contacts are closed to be heated by the cur-
rent passing therethrough, said bar being warped
when heated to move its contact towards the co-
operating contact member whereby the breaking
of the circuit and cooling of said har will move
the same away from the cooperating contact.

7. A thermostatic switch comprising a bi-metal
thermostatic bar adapted when heated to be
warped upward, a pair of cooperating spring
contact members above sald thermostatic bar,
the upper ends of said spring contact members be-
ing provided with an extension arranged in the
path of the warping movement of said thermo-
static bar, -a second thermostatic bar on said
upper spring contact member included in the
electric circuit to be heated thereby when said
cooperating contact members are closed and being
warped when heated in a direction towards its
cooperating contact member, and adjustable
means for positioning the lower spring contact
member whereby & predetermined heat will warp
sald first mentioned thermostatic bar to sepa-
rate said spring contact members and the cool-
ing of said second thermostatic bar on the
breaking of the circuit will further separate said
contact members.

8. A thermostatic switch comprising a bi-metal
thermostatic bar, a spacer above one end of said
thermostatic bar, a pair of spring members
mounted above sald spacer and Insulated there-
from, cooperating contacts at the free ends of said
spring members, an extension from the upper
spring member arranged in the path of the free
end of said thermostatic bar to be actuated there-
by when the bar is warped, a second thermo-
static bar on the upper spring member included
in the electric circuit when said contacts are
closed and heated thereby to be warped in a di-
rection towards the cooperating contact mem-
ber, a post extending upward from the lower
spring member, an adjustable stop for contact-
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ing with sald post and thereby positioning the
lower contact for the purpose described.

9. A thermostatic switch comprising a sup-
porting bracket, a pair of cooperating spring con-
tact members and a shielding bi-metal ther-
mostatic bar arranged in parallelism and each
mounted at one end upon sald supporting bracket
and insulated therefrom and from each other,
the contact member farthest removed from said
bar having its free end in mechanical connection
therewith to be actuated thereby when the latter
is warped by heat and being biased to move in
g direction opposite to the direction of warping,
the intermediate contact member being biased
to move in the opposite direction to follow its
cooperating contact member, a finger on said in-
termediate contact member insulated therefrom
and projecting beyond the other contact mem-
ber, a rotary cam mounted on said bracket mem-
ber in the path of said finger to arrest move-
ment of the same, said cam having a gradually
rising portion.-for separating said contact mem-
bers at different points in the movement of said
thermostatic bar and a more abruptly rising por-
tion for separating said contacts when said ther-
mostatic bar is at normal temperature.

10. A thermostatic switch ¢omprising a ther-
mostatic bar supported at one end and adapted
to have one side exposed to heat, said thermo-
static bar being adapted to move in a direction
away from said exposed side during increasing
temperature, a contact operatively connected to
said thermostatic bar to move therewith, a mem-
ber on the opposite side of said thermostatic bar
from sald exposed side and having resilient means

for following the movement of said contact, a

second contact carried by said member and
adapted to cooperate with the first mentioned
contact and a stop for engaging said member
to separate said contacts after a predetermined
movement of said thermostatic bar.

" 11. A thermostatic switch comprising a ther-
mostatic bar supported at one end and adapted
to have one side exposed to heat, said thermo-
static bar being adapted to move in a direction
away from said exposed side during increasing
temperature, g pair of members on the opposite
side of said thermostatic bar from said exposed
side, means for moving one of said members with
said thermostatic bar, the other of said mem-
bers having resilient means for following the
movement of said first member, cooperating con-
tacts operatively connected to the respective
members aforesaid to be movable thereby and
a stop for engaging sald second member to sep-
arate said contacts after a predetermined move-
ment of sald thermostatlc bar.

2,071 209

12. A thermostatic switch comprising a ther-
mostatic bar supported at one end and adapted
to have the free end thereof move in a direction
transverse to the direction of its length under
changing temperature conditions, a contact op-
eratively connected to said thermostatic bar to
move therewith, a member on one side of said
thermostatic bar having resilient means for fol-
lowing the movement of said contact, a second

‘contact carried by said member and adapted to

10

cooperate with the first. mentioned contact and .

a stop on the same side of said thermostatic bar
as said member and on the opposite side of said
member from . sald thermostatic bar, said stop

being in the path of movement of said member -

and adapted to engage the same to separate said
contacts after a predetermined movement of said
thermostatic bar.

13. A thermostatic switch comprising a ther-
mostatic bar supported at one end and adapted
to have the free‘end thereof move laterally under
temperature changes, a contact operatively con-
nected to said thermostatic bar to be moved there-
by, a second cooperating contact, means for urg-

ing said second contact into engagement with

said first contact, a rotatable cam, a cam-en-
gaging member operatively connected to said sec-
ond cooperating contact, said cam having a grad-
ually rising active surface and having an abruptly
rising surface -adjacent thereto and a handle
operatively connected to said cam for rotating
the same to bring the gradually rising portion
and the abruptly rising portion into successive en-
gagement with said cam follower.

14, A thermostatic switch comprising a ther-
mostatic bar supported at one end and adapted
to have the free end thereof move laterally un-
der temperature changes, a contact operatively
connected to said thermostatic bar to be moved
thereby, a second cooperating contact, means for
urging said second contact into engagement with
said first contact, a rotatable handle, means op-
eratively connected to sald rotatable handle form-
ing a variable stop for said second contact there-
by regulating the temperature at which said
contacts automatically separate in accordance
with the position of said handle, said variable
stop being formed with a gradually rising cam
swrface for varying the temperature setting of
said thermostatic switch, and said variable stop
being provided -with an abruptly rising cam sur-
face to positively separate said contacts and pre-
vent automatic’ closing of the same under any
normal temperature.

' FRANK KUHN.
LAURENCE H. THOMAS.
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