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9 Claims,

This invention relates to steam irons and more
particularly to that type of steam iron which
is provided with a main heater for heating the
soleplate and ironing surface of the iron and
an auxiliary heater for supplying heat to the
steam generator of the iron, and it has for an
object to provide an improved steam iron of the
character set forth.

It is a further object of the invention to pro-
vide a construction of steam fron in which the
steam generator of the iron will be maintained
hot enough to assure that the water supplied
thereto will be converted into steam.

These and other objects are effected by the
invention as will be apparent from the following

description and claims taken in connection with

the accompanying drawings, forming a part of
this application, in which:

Fig. 1 is a side view, partly broken away along
the longitudinal center, of & steam iron made in
accordance with the present invention;

Fig. 2 is & top plan view of the soleplate of
the iron shown in Fig. 1, broken away along the
line II—II of Flg. 1:

Fig. 3 is a fragmentary sectional view of the
iron shown in Fig. 1, the section being taken
substantially along the line ITI—IIT of Fig. 1:

Fig. 4 is a schematic wiring diagram of the

electrical circuits employed in the iron illus- :

trated in Figs. 1 to 3, inclusive: )

Fig. 5 is a view similar to Fig. 1 of a modified
form of the invention;

Fig. 6 is a fragmentary sectional view taken
substantially on the line VI—VI of Fig. 5 to
{llustrate certain details of construction:

Fig. 7 is a schematic wiring diagram of the
electrical circuits employed in the iron illus-
trated in Figs., 5 and 6; and

Fig. 8 is a schematic wiring diagram similar
to that shown in Fig. 7 and showing a slightly
modifled circuit arrangement.

Referring to the drawings and particularly to
Figs. 1 to 4, inclusive, there has been illustrated
an electrically-heated steam iron indicated
generally by the reference character 10. The
iron {0 comprises a body including a cover or
shell i{ having a handle {2 secured to the top
thereof and a metal soleplate or base 13 at-
tached to the bottom thereof:
the cover {1 is provided with partitions such as
t4 which, together with the side and top walls
of the cover, deflne a liquid storage chamber or
reservoir I8 having & filling opening normally
closed by a removable, vented plug 186.

The interivr of
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The soleplate 13 may be of conventional out-
line, as illustrated in Fig. 2, and is provided with
a U-shaped heating element {7 secured thereto
or imbedded therein as illustrated particularly
in Figs, 1, 2 and 3. 'This heating element may

~ be of well-known construction and comprises an
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_ the heating element (7.

b5

outer metallic tube I8 (Fig. 3) having. a coiled
resistance element {8 supported in spaced con-
centric relation thereto by means of suitable
heat-conducting, electrical insulating material.

Power for heating the soleplate Is supplied to
the element {7 by means of & cord 2{ adapted
to be connected to an electrical outlet (ot
shown). This cord comprises conductors 22
connected {0 the ends 28 of the resistance ele-
ment {§ in series with a manually-adjustable
thermostat 28 as shown in Fig. 4.

The thermostat 23 may be either a “creep”
tvpe or “snap-acting” type of conventional de-
sign. This thermostat is supported in & recess
provided in the soleplate and is adjustable to
regulate the temperature of the soleplate in the
usual manner, by means of 2 rod 24 extending
through a sleeve 25 brazed or soldered in fluid-
tight relation in the upper and lower walls of
the reservoir §5. A knob or handle 26 provided
with a suitable scale adapted to cdoperate with
a fixed index on the cover {!, to indicate var-
ous temperature settings, is fixed toc the upper
end of the rod 24. The thermosiat adjusting
rod 24 carries an srim 27 which engages a2 curved
finger 28 of a switch 28 to open the contacts
thereof when the thermostat is turned {o its “off”
position. As shown ire#Figs. 1 and 4, this switch
29 may comprise o U-shaped spring member 88
which insulatedly supports contacts connected,
respectively, to one of the conduciors 22 and to
the conductor leading to the heating elements
19 and 54.

The soleplate 13 is provided with a recess or
hole 32 located within the loop or bight 33 of
This recess opens on the
ironing surface 34 of the soleplate and is nor-
melly closed at its lower end by means of a
metallic plug or member 3% which is threaded
to removably engage mating threads formed on
the side walls of the recess. It will be noted
that the upper surface of this plug, together with
the lateral wall 36 and the upper wall 37 of the
rceess, defines a chamber 32a.

The chamber 32a is divided into two communi-
cating compartments by an.annular rib or bafile
38, preferably formed integral with the plug.
The circular space within this baffle provides a



<

steam-generating compartment 38 (Fig. 3) while
the annular space between the baffie and the lat-
eral wall 36 of the recess defines a steam-dis-
tributing compartment 41. .

A plurality of steam ports 42 extending in-
wardly from the outer surface of the plug com-
municate with the steam-distributing compart-
ment 4¢ and serve to discharge steam on the ma-
terial being ironed. These ports also serve as
tool-receiving openings whereby & suitable tool
may be inserted therein for removing the plug
from the iron.

The reservoir {8 is adapted to contain a liquid
such as water or the like which is supplied to the
steam generator through a valved outlet pro-
vided in the lower wall (8 of the reservoir. This
outlet comprises a valve-stem gulding sleeve 43
which extends through and is preferably brazed

_or soldered in fluid-tight relation to the upper
and lower walls of the reservoir {5. The lower
end of this sleeve projects below the lower wall
{4 and is externally threaded to be received in
an internally threaded bushing member 44 pref-
erably brazed, soldered or welded to the bottom
wall of the reservoir. This bushing in furn ex-
tends through an aperture provided in the upper
wall 37 of the soleplate {8 and iIs clamped there-
to, in fluid-tight relation, by means of a nut 45
threaded thereon. The sleeve 43 is provided with
holes 46 which afford communication between the
interior of the reservoir and a water passage 47
provided in .the bushing 84. The upper end of
this water passage provides a valve seat 48.

The valve seat 48 is engageable by the lower
tapered end of & valve stem 49, duided in the
sleeve 48, for closing the passage 47. The upper
end of the valve stem carries a knob 5{ and is
preferably threaded, as indicated at 52, to engage
complementary threads formed in the upper end
of the sleeve £3. By turning the knob &( in one
direction or the other, the valve stem is raised
or lowered relative to the valve seat 48 to regu-
late the rate of water flow from the reservoir {5
into the steam generator. If desired, this knob
may be provided with an index (not shown) to
cooperate with a suitable scale which may be
provided on the handle {2 to indicate the size
of the valve opening for any given setting of
the knob, _

While the soleplate heating element {7 will
usually provide sufficient heat to enable the steam
generator to convert water, supplied  thereto
from the reservoir {5, into steam, under certain
conditions the steam generator may be too cool
to generate steam. For example, when the sole-
plate temperature iz maintained at a very low
value, such as 300° F. or even lower, as when
ironing rayons, silks, and the like, it has been
found that during the “off” cycle of the ther-
mostat 23, the temperature of the steam gen-
erator may fall so low that the water entering
therein is not evaporated into steam. In order
to obviate this disadvantage, the present iron
has been provided with an auxiliary heating ele-
ment 54 which is controlled by means of a sec-
ond thermostat 58. . .

The auxiliary heating element 54 is preferably
of the armored type similar to the heating ele-
ment {7 except that it may be of considerably
less wattage. The heating element 58 may com-
prise a resistance element.56 arranged in zig-
zag or sinuous form within and insulated from
a metallic sheath 51. The heating element sub-
stantially circumscribes the ‘steam generating
unit and is carried by or imbedded in the sole-
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plate 13 as shown in Figs. 1, 2 and 3, between
the steam generating unit and the main or sole-
plate heating element §7. The terminals of the
auxiliary heating element B4 are connected to
the conductors 22 of the cord 2! in series with
the bimetal thermostat 55 and the line switch
29 as shown in Fig. 4. .

The thermostat 58 may be either a “creep”
type or “snap-acting” type and is supported
within & recess provided in the soleplate closely
adjacent the steam-generating unit so that it will
operate in response to the temperature of that
unit. This thermostat may be made adjustable
in the usual manner as is well-known in the art,
as by means of an adjusting screw 58, as shown
in Figs. 1 and 4. This thermostat may be per-
manently adjusted by the manufacturer to oper-
ate at any desired temperature which will insure
proper heating of the steam generator by the
heating elements {7 and §i. A thermostat ad-
justed to operate between 275 and 300° ¥, is con-
sidered satisfactory.

It will be understood that when it is desired
to use the iron for the purpose of steaming clothes
or supplying moisture in the form of steam to an
article-being pressed, the operator fills the reser-
voir 15 with water and adjusts the thermostat 23
to maintain the ironing surface 34 of the iron
at the proper temperature for the particular ma-
terial being ironed. When the iron has reached
the correct heat and it is desired to supply mois-
ture to the material to be ironed, the water-valve
controlling knob 5! is adjusted to allow water
to flow at a predetermined rate from the reser-
voir through the openings 48 in the sleeve 43
and into the passage 1. The water falls on the
surface of the plug 38 within the bafile 38 where
it is instantly flashed into steam. The steam
thus generated will pass over the bafile 28 and
into the steam-distributing compartment &4{ and
then through the steam outlet ports 42 to the
material being pressed. It will be understood
that the plug 35, due to its metal-to-metal con-
tact with the soleplate which carries the heating
elements, will be heated sufficienfly to convert
the water into steam. Further, by locating the
plug within the loops or bights of the heating
elements 17 and 54, proper heating of the piug
is insured.

If, during an ironing period, the temperature
of the thermostat 55 falls below its critical or op-
erating temperature, which indicates that the
steam generator is not hot enough to convert the
water into steam, a circuit for the auxiliary
heater 54 will be completed from the conductors

22, as is apparent from an inspection of Fig. 4
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to energize this heater and maintain the steam
generator hot enough to convert the water sup-
plied thereto into steam. However, as long as the
temperature of the steam generator or the por-
tion of the soleplate surrounding the same is
above the operating temperature of the thermo-
stat 55, the circuit for the auxiliary heater will
be open. .

It has been mentioned that on turning the
thermostat adjusting knob 26 to its “off” posi-
tion, the switch 28 will be automatically epened.
This switch opens the circuits to heaters {7 and
54 and prevents the auxiliary heater 54 from
heating the iron when the iron is not in use and
the operator has neglected to disconnect the cord

21 from the electrical outlet.

In Figs. 5, 6 anad 7 there has been illustrated
a modified form of the invention. -The modified
iron generally indicated {0a is similer to the iron
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{0 described above and the same reference char-
acters are used to identify elements of the iron
18a which are identical with corresponding ele-
ments of the iron 18. Elements of the iron {0a
which are similar in function to elements of the
iron 10 are identifled by the same reference char-
acters with the addition of the letter “a”,

The soleplate and cover construction of the
iron 10¢ is substantially identical with that of
the iron 10 except that a single, snap-acting bi-
metal thermostat 61 is provided in a recess in the
soleplate and the valve-stem-guiding sleeve 43
has been omitted from the water reservoir. The
handle of the iron i0a has also been modified
slightly in that it is hollow and receives the water
valve operating mechanism to be hereinafter de-
scribed. This modified handle 12a is preferably
provided with an opening 62 along the top there-
of which is closed by a removable cover plate 63.

Ag shown in Figs. 5 and 7, the single, snap-
acting thermostat 61, which may be of any ap-
proved construction, is designed to complete a
circuit from the conductors 22 to the main heater
{1 when in one position, and when snapped over
to its other position, it completes a eircuit from
the conductors to the auxiliary heater 5§.

The operation and construction of snap-acting
thermostats is well-known and therefore need

* not be described in detail, However, to aid in un-.

derstanding the present invention, it may be well
to point out that in the specific embodiment of
the invention shown in the drawings, the ther-
mostat 6{, which has been shown somewhat sche-
matically, comprises a bimetal element $4 of the
snap-acting disc type supported at its center by
an adjusting screw 65 threaded into the tube 28a
brazed or soldered in the upper and lower walls
of the water reservoir i5. A knob 26a fixed to the
upper end of this rod serves as a convenient
means for adjusting the thermostat. The bi-
Jaetal element 64 of the thermostat is provided
with a pair of contacts 66 which are electrically
connected as.by the metal of the bhimetal ele-
ment itself or by & copper or aluminum strip con-
ductor carried thereby, and are adapted to en-
gage fixed contacts 67 and 68 provided in the
heater circuits as is apparent from an inspection
of Fig. 7. .

It will be understood that the operator ad-
justs the thermostat §{ by means of the knob
26a to maintain the soleplate at the proper tem-
perature for the particular material bheing
pressed. As long as the temperature of the sole-
plate is below this temperature, the bimetal ele-

ment will be in the position shown in full lines

in Figs. 5 and 7. With the contacts §6 in the po-

. sition shown in full lines in these two fizures, a
circuit is completed from the conductors 22 to
the heating element {1, but the auxiliary heater
eircuit will be open. When the temperature of
the bimetal element 64 reaches its critical or op-
«rating temperature, the element will snap over
to the position shown in dotted lines in Fig. 7 o
open the circuit for the main heater and bridge
the contacts 67 to complete the circuit for the
auxiliary heating element 54. With this arrange-
ment, a proper heating of the steam generator is
insured even though the circuit for the main
heater may be open for a substantial length of
time as when the soleplate temperature is main-
tained at a very low temperature.

As in the case of the iron {8, the iron i8a is
provided with & switch 28 which opens the cir-
cuits for the heating elements when the thermo-
stat is turned to its “off” position.
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In the event the iron is to be used as a “dry”
iron, that is, without the use of steam, the auxil-
iary heater might raise the temperature of the
soleplate too high during the “off” cycle of the
thermostat. The “off” cycle of the thermostat
may he considered as the time during which the
circuit for the main heater is held open. To pre-
vent overheating under this condition, en inter-
lock arrangement has been provided for opening
the auxiliary heater circuit whenever the water
valve is closed, so that during a period when
steam is not being generated, the soleplate will
be heated solely by the main heater.

This interlock, as shown particularly in Figs. 6
and 7, may comprise a switch, including contacts
69, which is operated by the water valve operat-
ing mechanism to be described in detail here-
inaiter. : -

As distinguished from the iron illustrated in
Figs. 1 to 4, inclusive, the iron {8a is provided
with a sliding valve stem, although it will ke
understood that the irons {8 or 10g may be pro-
vided with either a rotatable or slidable valve
stem. The slidable valve stem 48a is {apered at
its lower end to engage the valve seat 48 for
closing -the passage 41 through the bushing 44.
This valve stem is raised or lowered by means
of a knob Ti movable glong & slot 72 provided in
the front support of the handle {24. This knod
is ‘positioned to be conveniently engaged by the
operator’s thumb or fingers. A bracket 72 re-
siliently secured to the knok 7! by means of a
screw T4 and a compression spring 1% transmits
the motion of the knob to the valve stem to
raise and lower the sams. The free end of the
bracket is provided with an open-ended sict
76 which receives the reduced portions 171 pro-
vided on the upper end-of the valve stem. By
particular reference to Fig. 6, it will be noted
that this bracket carries one contact 58 of the

“interlock switch, while the other contact §3

45
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thereof is mounted on the inner weall of tiwe
handle by means of a resilient brackets 18, -

In order to hold the water valve in either its
open or closed position, there has been provided
an off-center spring toggle mechanism like that
described and claimed in the copending appli-
cation of XKenneth L. Woodman, Serial No.
382,305, filed March 8, 1941, and assigned to the
agsignee of the present application. This spring
toggle mechanism comprises a pair of flat gprings
18 which are compressed between a pair of posts
Bi and the valve stem 45a. When the knob 7!
is in its lower position as shown in Fig. §, tne
springs 79 bias the valve stem downwardly into
engagement with the valve seat 44 to stop the
flow of water from the reservoir. On raising the
knob tc open the valve, the springs 79 snap over
irom the position shown in Fig. 5 to bias the
valve stem upwardly and allow water flow into
the steam generator. .

When the valve stem is in - position to cloze
the water passage to the steam generator, ths
interlock switch €8 will be open as shown in

5 Fig. 8, so that as long as the steam generator

18 not being used to generate steam, the auxiliary
heater 54 will be disconnected from the electric
supply source. However, when the valve stem is
raised to open the valve, this switch will be closs
and the auxiliary heater may be energized
through a circuit (Fig. 7) controlled by the bi-
metal element &4 of the thermostat §§.

The contacts 87 may be permanently bridged
by & conductor €1e as shown in Fig. 8, if desired,
so that the auxiliary heater 54 is energized
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whenever the switches 28 and 69 are closed. 'In
this case, the operation of the auxiliary heater
is controlled entirely by the switch 69 independ-
ent of the thermostat 61.

While the invention is not to be construed
as limited to heating elements of & specific watt-
age, it is considered satisfactory to use an 850
watt main heating element and a 300 watt auxil-
iary heating element in the iron {8 illustrated
in Figs. 1 to 4, inclusive. The main heating ele-
ment of the iron {8a may have g 1,000 watt in-
put and the auxiliary heating element an input
of 300 watts.

While the invention has been shown in sev-
eral forms, it will be obvious to those skilled in
the art that it is not so limited, but is sus-
ceptible of various other changes ahd modifica-
tions without departing from the spirit thereof,
and it is desired, therefore, that only such limi-
tations shall be placed thereupon as are spe-
cifically set forth in the appended claims.

What I claim is:

1. A self-contained steam iron comprising a
cover member having a liquid-storage chamber
therein, a soleplate attached to said cover mem-
ber, a U-shaped electrical resistance element
carried by said soleplate for heating the same, a
steam generator carried by said soleplate, said
steam generator being located within the bight

of said U-shaped resistance element and in’

spaced relation thereto, means for conveying
liquid from said chamber to said steam generator,
a second -electrical resistance element located
between the bight of said U-shaped resistance
element and said steam genergtor, whereby said
steam generator may receive heat from each
of said resistance elements, and circuits con-
nectible to a source of electrical energy for ener-
gizing said resistance elements. ' :

2. A soleplate for a steam iron, said soleplate

having a steam generator carried thereby, an’

electric heating element for heating the soleplate,
a thermostat responsive to the temperature of
said soleplate for controlling said heating ele-
menft, and an auxiliary heating element carried
by said soleplate and localized adjacent said
steam generator -for heating the same, said
thermostat being adapted to control the op-
eration of said auxiliary heating element.

3. A steam iron comprising a body having a
steam generator carried thereby, means for sup-
plying water to said steam generator, a soleplate
carried by said body, means for heating said
soleplate, auxiliary means for heating said steam
generator, and temperature-responsive means
for controlling said heating means, said temper-
ature-responsive means being responsive to ris-

"ing .or falling of the iron temperature to a
predetermined value to connect one or the other
of said heating means to an energizing source.

4, A steam iron comprising a soleplate, a steam
generator located, at least in part, within said
soleplate, means for supplying a liquid to said
steam generator, electric heating means em-
bedded in said soleplate for heating said soleplate
and said steam generator, second electric heating
means carried by said soleplate and localized
adjacent said steam generator, means for sup-
plying electrical energy to said heating means,
and thermostatic means for controlling the en-
ergization of both heating means.
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cover member having a liquid-storage chamber
thereln, g soleplate attached to sald cover niem-

“ber, & U-shaped electrical resistance element

carried by said soleplate for heating the same, a
steam generator carried by said soleplate and
located within the bight of said U-shaped re-
sistance element and adapted to be heated there-~
by, means for conveying liquid from said cham-

-ber to said steam generator, a second electricel

resistance element carried by said soleplate amd
localized adjacent said steam generator for heat-
ing the same, whereby said steam generator may
recelve heat from each of saild resistance ele-
ments, circuits connectible to & source of elec-
trical energy for energizing said resistance ele-
ments, and temperature responsive means for
controlling said circuits.

6. A self-contained steam iron comprising &
body portion having s liquid-storage chamber
therein, a soleplate attached to said body por-
tion, electrical heating means embedded in said
soleplate for heating the same, a steam genera-
tor carried by sald soleplate and located in good
heat-receiving relation to said heating means,
means for econveying liquid from said chamber
to said steam generator, second electrical heat-
ing means located adjacent said first-mentioned
heating means and said steam generator, where-
by said steam generator may receive heat from
each of said heating means, circuits connectible
to. & source of electrical energy for energizing
both of said heating means, and temperature-
responsive means for controlling said circuits.

7. A steam iron comprising & soleplate, a
U-shaped electrical resistance element carried by
said soleplate for heating the same, & steam
generator carried by said soleplate within the
bight of said U-shaped resistance element,
means for supplying a liquid to said steam gen-
erator, a second electrical resistance element
located adjacent said steam generator, whereby |
said steam generator may receive heat from each
of said resistance elements, and means for con-
necting said elements to & source of electrical
energy. ' '

8. A steam iron comprising a soleplate having

. an ironing surface, a steam generator carried

60
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5. A self-contained steam iron comprising a -

by said soleplate, means carried by said sole-
plate for supplying heat to said ironing surface
and said steam generator, means responsive to
the temperature of said ironing surface for con-
trolling sald heat supplying means, auxiliary
heating means carried by said soleplate and sur-
rounding a substantial portion of said steam
generator for supplying heat thereto, and means
responsive to the temperature of said steam
generator for controlling said auxiliary heating
means. .

9. A soleplate for a steam iron, said soleplate
having a steam generating space formed therein,
& main electric resistance element carrled by
said soleplate for heating the soleplate and
steam-generating space, thermostatic means re-
sponsive to the temperature of said soleplate
for controlling the energization of said main re-
sistance element, an auxiliary electric resistance
element localized adjacent said steam genera-
tor space for supplying heat thereto, and ther-
mostatic means for controlling the energization
of said auxiliary resistance element.

ELDRED O. MORTON.



