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UNITED STATES

- 1,908,401

PATENT OFFICE

GEORGE BROWNING, OF WILMETTE, ILLINOIS, ASSIGNOR TO CHICAGO FLEXIBLE SHAFT
COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF ILLINOIS )

THERMOSTATICALLY GOVERNED EECTRIG LAUNDRY IRON

~ Original ~aipplic;ation filed June 17, 1928, Serial No. 37'1_,358. Divided and this application filed April §,
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This application is a division of my ap-

plication Serial No. 871,356, filed June 17,
1929, now Patent No. 1,779,960, issued Oct.
98, 1930. o

The purpose of this invention is to provide

an improved construction of an electric
laundry iron having thermostatic devices for
automatically governing the temperature of
the iron by automatically interrupting the
circuit by which it is energized when any
predetermined temperature is obtained, and
automatically restoring the circuit connec-
tion when the temperature falls below such
predetermined degree, with manually acces-
sible and operable means for adjusting the
thermostatic devices to vary at will a pre-
determined degree of temperature at which
the circuit is interrupted and restored. It
consists in the elements and features of con-
struction shown and described as indicated
in the claims.

In the drawings:—

Figure 1 is a top plan view of an electric
laundry iron embodying this invention, with
the hand piece of the handle member re-
moved. .

Figure 2 is a section at the line 2—2 on
Figure 1.

Figure 8 is a fragmentary view consisting
of a part of Figure 2 showing the parts of
a thermostatic regulating device in different
position from that shown in Figure 2.

Figure 4 is a plan view with the handle and
cover or enclosing shell and the heat storing
member removed, and the upper sheath of the
heating unit partly broken away to show the
heating coils. o B

Figure 5 is a plan view with the handle
and enclosing shell removed, and the heat
storing member partly broken away to show
the heating unit below it. ’

Figure 6 is a section at the line 6—6 on
Figure 2, with the handle upright partly
broken away to reduce the view. v

Figure 7 is a section at the line 7—7 on
Figure 2. o ‘

_Figure 8 is a bottom plan view of the han-
dle and certain adjustable parts carried on
the handle strap. '

Figure 9 is a perspective view of a frame

No. 441,742,

which is mounted on the sole plate for vary-
ing the thermostatic governing device,

Figure 10 is a section at the plane indicated
by fhe line 10—10 on Figure 9 on an enlarged
scale.

Figure 11 is a section at the line 11—I11
on Figure §, on an enlarged scale.

Referring to the drawings:—A is.the sole
plate,—the bottom member of the body of the
iron having the working face. D is the heat-
ing unit mounted upon the upper side of tt-
sole plate. Cisa heat storage member mount-
ed above the heating unit and serving to hold

‘the latter tightly upon the upper surface of

the sole plate. J is a cover or enclosing shell
hereinafter referred to as the cover shell. E
is the handle comprising .2 hand piece, 2,
and a handle strap, E? %

at the upper end of which the hand piece is
carried. A socket for holding a plug (not
shown) carrying the circuit wires (not
shown) leading to and from the source of

current (not shown), is seen at F. F* and

F2 are the plug-engaging circuit terminal
pins; f! and f2 are f%exible metal strips con-
stituting initial parts of the circuit connec-
tions from the pins, F* and F2, respectively,

‘to the heating coils, D, in the heating unit, D,

said connections from the strip, f?, bein
made through thermostatically governe
switch devices hereinafter described and ex-
plained.

For accommodating the thermostatic reg-
ulating devices with their several parts in
proper relation respectively to the sole plate
and the heat storage member, the sole plate
is formed with a recess, a, in its upper face,
and the storage member, C, is formed with
a recess, ¢, in its lower face, registering with
the recess, @, but somewhat more extended
laterally than the latter. For mounting the
thermostatic regulating devices in the re-
cesses, ¢ and ¢, there is provided a frame, G,
mounted upon the sole plate, overhanging
the recess, a, of the latter, and extending up
into the recess, ¢, of the storage member.
This frame, (&, comprises upright lateral
webs, 10 extending uninterruptedly over the
entire length of the frame, and connected at
their upper edges by transverse webs, 11, 11,

aving uprights, ¢*,
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each extending for a short portion only of
the length of the frame, leaving between
them snitably extended openings for connec-
tions, hereinafter described. which are pro-
vided for adjusting the thermostatic regu-
lating devices. The frame G, is mounted on
the sole plate by means of laterally project-
ing lugs. 12, 12, provided at the lower edges
of the upright webs. 10. 10, the sole plate
having in its upper surface recesses, 12%, in
which the lugs 12, are seated, and at which
they are cecured to the sole plate by serews,
13,13, screwed through said lugs into the sole
plate. This frame, G, is conveniently ar-
ranged for carrying the plug socket, F, as
may be understood from Figure 2.

The thermostatic devices for controlling
the operation for maintaining the iron at
predetermined temperature will now be de-
scribed.

These devices comprise a bi-metallic bar,
H. hereinafter referred to as a thermostat,
said thermostat being rigidly, but adjustably,
secured at one end insulatedly to the sole
plate by means of a mounting fitting con-
sisting of a U-shaped stamping, 17, having
parallel limbs, 17, 17%, extending inside the
upright side webs, 10, 10, of the frame, G,
and pivoted thereto as seen at 17°, said fit-
ting having an arm, 17°, extended from the
cross web of its U-form, said arm at a short
distance from said cross web being bent first
upwardly and then to the right, as seen in
Figure 2, and having its extremity secured
to the sole plate by being fastened by a screw,
17¢ to the top of a post, 17¢, which is screwed
into the sole plate and adapted to be ad-
justed vertically by screwing it more or less
into the sole plate, for which purpose it has
a hexagonal head, 17*. The thermostat, H,
is secured insulatedly to the fitting, 17, by
bolts, 19, 19 which also secure insulatedly to
the fitting and conductively to the thermo-
stat a conductive bracket, 20, which is pro-
vided for connecting the thermostat conduc-
tively with the heating coil, said connection
being effected by the flexible conductor, f?,
above mentioned, leading from the coil and
secured to the bracket 20, by a binding screw,
as seen at 21.

The thermostat, H, is insulated from the
U-shaped fitting, 17, by means of a mica
strip. 25, interposed between said fitting and
the thermostat, as seen in Figure 11. The
wracket, 20 is insulated from the fitting, 17,
by a mica strip, 24, as seen in Figure 11, and
the cross web of the U-form of the fitting,
17, has the apertures through which the bolts,
19, 19. extend enlarged for ample clearance
around the bolts, so that the latter do not
effect electrical conduction from the bracket,
20, to said fitting, 17.

And the bolts, 19, having their heads bind-
ing the under side of the thermostat and
their nuts, 19%, clamping a washer plate, 26,
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onto the upper side of the horizontal arm of
the bracket, 20, constitute effective conduc-
tors for the current from the bracket, 20, to
the thermostat.

The mica strip. 24, is extended along the
entire length of the thermostat, and the ther-
mostat carries at its free end a contact but-
ton, 30, at the end of a spring arm, 31; made
fast at the other end to the free end of the
thermostat. - The purpose of this spring
mounting for the contact button will be here-
inafter explained.

For cooperating with the thermostat in the
regulation of the temperature of the iron,
there is provided a cooperating contact car-
rier, 40, pivotally mounted at one end in the
frame, G, on the pivot pin, 17* said contact
being carried at the end of a conducting strip,
42, mounted insulatedly on the contact car-
rier, said insulation being effected by a mica
strip, 43, interposed between the contact car-
rier, 40, and the conducting strip, 42, the con-
ducting strip being secured to the contact
carrier by rivets, 44, 44, insulated from the
carrier, as indicated by insulations consisting
of mica washers, 45, interposed under the
rivet heads, as seen in Figures 2 and 3. The
conducting strip, 42, which carries the con-
tact, 42, is connected in circuit with the heat-
ing coil by means of a flexible conductor
shown at /2, which is clamped at one end be-
tween the insulating mica strip, 43, and the
conducting strip, 42, and connected at the
other end to circuit terminal pin, F?, as seen
in Figure 7.

For holding the co-operating contact car-
rier, 40, in definite position, and for adjust-
ing it to vary the temperature limit at which
the circuit is interrupted, there is provided
a bell crank lever, 50, fulcrumed at its angle
on a fulcrum pin, 49, mounted in oppositely
positioned lugs, 53, 53, projecting up from the
upper edges of the webs, 10, 10, of the frame,
G, said lever having a relatively short arm,
51, extending between the webs, 10, 10, of the
frame, G, longitudinally of said frame, re-
flexed upon itself to form a slot, 51*, and er.-
gaging 1n said slot is a pin, 55, mounted in
upstanding lugs, 56, 56, which are folded up
from the opposite edges of the cooperating
contact carrier, 40, the upstanding arm of
the bell crank lever being extended up
through an aperture, 57, in the heat storage
member, C, and arranged at its upper end
for actuation by a manually operated device
which is mounted upon the handle strap,
E?, and projects down through said strap
and through the cover shell, J, for engaging
said bell crank lever, as will be heremnafter
more particularly described.

Upon considering the construction as thus
far described and 1s shown in the drawings,
it may be understood that at normal atmos-
pheric temperature which may be hereinafter
referred to as “cold” the thermostat, H, is
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considrably flexed from straight position,
substantially as seen in Figure 2, and is
adapted to become straight as seen in Figure
3 when heated to the predetermined tempera-
ture limit at which the circuit is to be inter-
rupted for preventing further rise in tem-
perature. And it will be understood that at
the position corresponding to “cold” tempera-
ture of the iron, and at any position to which
the cooperating contact button, 30, is intend-
ed to be adjusted, the contact button, 42?, is
at such position that the thermostat in its
normally flexed form holds the contact but-
ton, 30, in contact with the contact button, 427,
with the spring-arm, 31, flexed as seen in Fig-
ure 2 and reacting resiliently for stressing
the contact button, 80, against the contact
button, 422, And it will be recognized, there-
fore, that the two contact buttons will remain
in contact, keeping the circuit closed and the
heating unit energized until the thermostat
becomes heated to a degree at which it will
be straightened enough to take up the resil-
ient action of the spring stem, 81, of the con-
tact button, 30 ; and that upon becoming heat-
ed beyond this point and further straight-
ened it will withdraw the contact button, 30,
from the contact button, 42%, and cause the
circuit to be interrupted. And it will be
recognized that upon this interruption and
the cooling of the iron and the thermostat
which will follow upon the thermostat be-
coming slightly cooled will again carry the
contact button, 80, into contact with the but-
ton, 49*, closing the circuit connection and
continuing the heating and maintaining the
temperature of the iron to the maximum
for which the adjustment is made. The re-
sult is that when the iron is in use so as to
utilize the heat by radiation or conduction,
the circuit will remain closed as long as the
utilized heat substantially equals the heat
generated by the heating unit; and that when
the circuit 1s interrupted in the manner de-
scribed by the momentary rise of the tem-
perature beyond the predetermined degree,
if the conditions of use are such as to cause
continued radiation of the heat, causing the
iron to become cooled below the limit, the cir-
cuit will be immediately closed, and if the
heat generating capacity of the heating unit
is substantially equal to the ~apacity of the
iron for giving off heat by conduction or ra-
diation, there will result 2 rapid succession
of openings and closi:« 1s of the circuit, with
the practical effect of a continually closed
circuit, with unappreciable variation of the
temperature, causing the generation of the
precise amount of heat utilized by loss of ra-
diation from the iron.

Figure 3 sh ws the contacts, 30 and 422,
and the thermostat at substantially straight
position which may be understood to be the
position-and form of the thermostat at the
maximum temperature. This figure may be
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understood as intended to show the adjusting
devices set for holding the cooperating con-
tact carrier at position for medium temper-
ature. And from this showing it may be
understood that the iron has been operating
at high temperature and the operator has
adjusted the adjusting devices to the low
or lower temperature, as “medium”, thereby
causing the contacts to be seperated ; and that
they will remain thus separated until the
thermostat cools down approximately to the
temperature for which the adjustment is
made, this cooling causing the thermostat to
become flexed for carrying the contact but-
ton, 30, up into contact again with the con-
tact button, 492°, causing the circuit to be
closed and the heating unit energized for
ma’ntaining that temperature.

It may be understood from the foregoing
description that for the ordinary purposes of
a laundry iron the adjusting devices will be
arranged so that at the adjustment for the
lowest temperature at which the iron is to
be operated the circuit will be closed—that
is, the buttons will be in contact—when the
iron is cold, so that when the iron is connec-
ted by the plug in the usual manner with the
source of current, it will begin to warm up
immediately, which could not happen unless
the circuit in the iron itself were closed. And
in order that the circuit shall not be immedi-
ately opened by change of form of the ther-
mostat, the spring stem, 31, of the contact,
30, at the “cold” condition must be reacting
resiliently for stressing the contact, 30,
against the contact, 42%, to an extent requir-
ing the straightening of the thermostat
enough to offset and compensate that resili-
ent reaction, by rise of temperature to said
lowest temperature limit at which the iron 1is
to be operated; and that the structure may
operate in this manner is the purpose of the
spring stem, 31, of the contact, 30.

Upon careful consideration of the structure
it may be recognized that the principle of op-
eration of the thermostat requires that it
should be fixedly held at one end so that the
change of form due to change of temperature
shall cause the movement of the free end at
which the contact is carried to be defin‘te and
to correspond always to the temperature
change, as could not be depended upon to be
the case if the other end could perform part
of the movement. And it will be recognized
also that the temperature at which the con-
tacts will separate depends, to a considerable
extent, on the range of the resilient action of
the spring stem, 31, of the contact, 30, and the
extent to which it is flexed or straightened
from the normal form at the normal position
of the parts as assembled at normal atmos-
pheric temperature. And it will be recog-
nized that the slight and unavoidable varia-
tions in the stiffness of the spring stem and
in its normal form, as being straight or

70

75

80

85

80

93

100

105

10

115

120

125

130



slightly curved, will make it extremely dif-
flcult to ensure uniformity in different irons
even of the same lot, in respect to the tem-
perature limit at which the contacts will
8 separate at any given adjustment of the
cooperating contact carrier, as at “high” or
“low.” Tt is in view of these considerations
that the thermostat is mounted as described,
so that it is adjustable at its rigidly secured
end by setting the threaded post, 17¢, more
or less deeply into the sole plate.
- The manually operable adjusting: devices
for: setting the thermostatic devices to vary
the predetermined temperature limit will now
be described : - : : :
These adjusting devices comprise a slide,
60, on the horizontal portion of the handle
strap, said slide being mounted upon the
upper side of said handle strap and having
clasping lugs, 61, engaging the lateral edges
of tEe' strap as seen 1n Figure 2. This slide
has a range of movement on the handle strap
between the posts which secure it to the body
of the iron, as hereinafter more particuls,r:ly’
described, and within the range of said slid-
ing movement, the handle strap has markings
ingicating several degrees of temperature for
which the device may be adjusted, said mark-
ings consisting, as seen in Figure. 1, in the
words “High”, “Med.” éindicating medium)
and “Low”; and the slide has a reading slot,
70, through which these markings may be
read at the positions respectively of the slide
corresponding to the temperature indicated.
The shide carries an operating stem, 63, which
is. mounted in a bearing, 62*, formed at the
center of an-up-struck hollow boss, 62, of
the slide.
a longitudinal slot, 68, in the handle stra
and through a correspondingly positione
slot, 82, in the cover shell, J, and engages at
its lower end the upper end of the upstanding
arm of the bell crank, 50, as seen in Figure 2
and heretofore mentioned. The operatin
stem, 63, is provided at its upper end witlgx
an operating knob, 64, which is itself jour-
naled on the bearing, 62*, for assisting in
holding the operating stem accurately in the
vertical position. The operating stem car-
ries rigid with it under the hollow ‘boss, 62,
a disk, 65, having a rigidly projecting pin,
66, which engages a short transverse slot,
67, in the handle strap opposite the middle
point of the length of the slot, 68, in which
the operating stem, 63, moves for operating
the bell crank lever, 50. Upon considering
this construction it
upon rotating the handle, 64, the pin, 66, be-
comes a fulcrum about which said disk swings
as it is located by the handle, the pin, 66,
moving in the transverse slot a distance corre.
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sponding to the height of the segment de-
fined by the arc of movement of the pin about
the center of its rotative movement, viz., the
operating stem, 62; and that accordingly

‘Said stem extends down through i

will be understood that-

1,008,401

with only an amount of movement of the
pin transversely of the handle strap equal to
the height of that segment, there is obtained
longitudinal sliding movement of the slide,
60, equal to the chord of the arc of said seg-
ment, which is sufficient for shifting the slide
through the entire range of movement neces-
sary for operating the bell crank lever, 50,
to effect the maximum adjustment necessa:

and to shift the slot, 70, from “High” to

“Lew” position of the temperature markings
on the o strap.
Iclaim: -

1. An electric laundry iron having in com-
bination with a heating unit and a sole plate
on which the heating unit is mounted for
heating the plate, the sole plate having a re-
cess in its upper side at a portion of its ares
which is not occupied by the heating unit;
a thermostatic bar positioned in said
means for securing it rigidly at one en3
with the other end for movement due to
changes 6f forms of the bar upon change of
temperature; a circuit-making-and-breaking
contact carried by the bar at its free end; a
pivoted contact carrier, and a co-0 rating
contact carried thereby remotely from the
pivot and positioned for meeting the first
mentioned contact .in the pivotal movement
of said co-operating contact carrier, one of
said contacts being resiliently mounted on
the part which carries it, and a frame mount-
ed on the sole plate over the recess therein
and extending up above the level of the up-

r surface og the sole plate, the thermostatic

ar and the co-operating contact carrier be-
inglboth mounted in the manners respectively
indicated on said frame with the co-operat-
ing contact carrier above the upper surface
of the sole plate and above the level of the
heating unit. -

2. An electric laundry iron having in com-
bination with a heating unit and a sole plate
on which the heating unit is mounted for

heating the plate, the sole plate having a re-

cess in its upper side at a portion of its area
which is not occupied by the heating unit;
a thermostatic bar positioned in said recess,
means for securing it rigidly at one end
with the other end free for movement due to
changes of forms of the bar upon change of
temperature; a circuit-making-and-brea ing
contact carried by the bar at its free end; a
pivoted contact carrier, and a co-operating
contact carried thereby remotely from the
pivot and positioned for meeting the first
mentioned contact in the pivotal movement
of said co-operating contact carrier; a resili-
ent stem by which the first mentioned contact
1s mounted at the free end of the thermo-
static bar, and a frame mounted on the sole
plate over the recess: therein and extending
up ‘above the level of the upper surface of
the sole plate, the thermostatic bar and the
co-operating contact carrier being both
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mounted in the manners respectively indicat-

ed on said frame with the co-operating con-

tact carrier above the upper surface of the

sole plate and above the level of the heat-
8 ing unit. ,

3. An electric laundry iron having in com-
bination with a heating unit and a sole plate
on which the heating unit is mounted for

_heating the plate, a heat storage member
10 lodged above the heating uxit, the sole plate
having a recess in its upper side and the heat-
storage member having a recess in its lower
side registering with the recess of the sole
plate, a frame structure mounted on the sole
15 glate and extending into the recess of the -
eat storage member, a thermostatic bar
mounted on the frame and positioned thereby
in the recess of the sole plate, a contact car-
ried by the thermostatic bar, a co-o erating
20 contact carrier adjustably mounted on the
frame, and a contach carried thereby posi-
tioned for co-operating with the contact car-
ried by the thermostatic bar, said co-operat-
ing contact carrier being carried by the frame
25 substantially entirely in the recess of the heat
storage member at normal position of the
parts at a predetermined temperature of the
thermostatic bar, connections for adjusting’
~ the co-operating contact carrier extending up
30 through the heat storage member, an oper-
ating handle for the iron, and mbounting
means for thé same extended up from the
said frame through the heat storage member,
and manually accessible and operable means
35 for operating the co-operating contact-car-
rier-adjusting connections mounted on the
handle.

In testimony whereof, I have hereunto set

my hand at Chicago, Illinois, this third day

40 of April, 1930. .
' GEORGE BROWNING.




