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United States Patent Office 3,165,843 
attented Jan. 9, 1965 

3,165,843 
ESEAM RON 

Philip E. Wiiiman, St. Charles, H., assignor to McGraw 
Edison Company, Vilwaukee, Wis a corporation of 
Delaware 

Fied May 4, 1962, Ser. No. 94,226 
4 Clains. (C. 38-77) 

This invention relates to steam irons and more partic 
ularly to means for controlling the delivery of water 
from the reservoir to the steam generating chamber of a 
steam iron. 
The value of moisture for softening the fibers of fabrics 

and aiding in the removal of wrinkles when ironing has 
long been known. The domestic steam iron has achieved 
acceptance and widespread usage because it offers a con 
venient method of applying moisture to fabrics, speeding 
the ironing process and, in the case of most fabrics, elim 
inating the necessity of sprinkling or pre-moistening. 

However, the amount of moisture has a considerable 
bearing upon the speed and ease with which freshly 
laundered fabrics can be ironed. If moisture content is 
too high, it requires longer ironing to dry off this excess 
water and achieve a state of dryness which, in storage, 
will prevent the formation of new wrinkles with a possible 
growth of mildew. Too little moisture, on the other hand, 
does not adequately soften the fibers and makes removal 
of wrinkles more difficult. This also results in longer 
ironing time. 

It follows then that the ideal steam iron operating 
most efficiently to remove wrinkles and smooth the fabric, 
with least effort and in the shortest possible time, will 
supply moisture in a manner directly related to the con 
dition and character of the fabric being ironed. Single 
thickness of relatively unwrinkled material will receive 
but a small amount of moisture. Multiple layers of 
cloth, such as is found in collars and cuffs, and heavier 
materials, will receive more moisture applied preferably 
in such a manner as to penetrate the thickness or all the 
layers. 
The popularity of the domestic steam iron attests to 

the fact that it is a definite improvement over the conven 
tional dry iron. However, it is well recognized that most 
steam irons presently found on the market have certain 
limitations that cause them to be less than completely 
satisfactory. The controls of these steam irons are 
marked in such a way as to indicate a rather narrow zone 
of temperature at which the stem is to be used. The set 
ting generally indicated as that proper for steam ironing 
is a zone in the range of 300 F. to 400 F. and designates 
the area at which steam is most usefully and efficiently 
generated in the applicance. It represents a compromise 
between what the user would like to have in the way of 
steam generation in a steam iron and what the designer 
of the iron has found practical and most nearly trouble 
free. 
The narrow temperature range recommended for steam 

ironing noted above, is used in most irons because water 
is dripped into the steam chamber at a uniform rate 
regardless of the temperature setting of the iron, and in 
this narrow zone the volume of water being dripped into 
the steam chamber matches the heat output of the ele 
ment to such a degree as to enable all the incoming water 
to be readily converted to steam. Below this steam range, 
the volume of water is either not converted into steam 
or at such a slow rate as to cause flooding of the steam 
passages while above, the temperature of the boiler is 
such that, while all the incoming water can be instantly 
converted into steam, it becomes super-heated to such a 
degree as to be dry and of little value in ironing out 
wrinkles. 
Water vapor or steam can be produced efficiently over 
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a wide range. Even at relatively low temperatures be 
tween 160 F. and 212 F. water dropped at a slow rate 
upon the heated surfaces of the steam chamber will be 
changed into water vapor quite rapidly even though it 
does not actually boil, and in the higher temperature 
ranges Water dropping faster, and consequently in greater. 
volume, cools the heating surfaces rapidly so that steam 
is not Super-heated and is therefore more useful for steam 
ironing. 

Variable metering of the water input to correspond to 
the temperature of the iron is incorporated in the design 
of the steam iron of this invention to add flexibility of 
use. However, it is recognized that the concept of the 
variable steam generating rate is to be found in the prior. 
art where a number of inventors have recognized the 
deficiency in operating steam irons at a single steam gen 
erating rate. Most of these approaches to a solution 
have been based upon the regulation of a needle valve 
opening so that the rate and thereby the volume of water 
which is dripped into the steam chamber can be increased 
or decreased to correspond to the steam generating capac 
ity at various temperature settings of the thermostat. 
The most unique feature of the present invention is that 

steam can also be produced instantly in a deeply pene 
trating jet. This is accomplished by momentarily and 
forcefully injecting relatively large amounts of water into 
a special steam generating boiler of large area. It has 
been determined that if a certain volume of water, for 
example 1.2 cubic centimeters or approximately twenty 
five drops, which is six or seven times the usual drip 
rate per second, is rapidly and forcefully injected into the 
steam chamber of an iron with a heated evaporative sur 
face of large area, the conversion of all the water from 
liquid to vapor is almost instantaneous over almost the 
full temperature range of the iron. Expansion causes 
this vapor to be expelled through the steam ports with 
pressure in direct proportion to the temperature of the 
heated surfaces. 

Experiments have shown that steam applied in this 
manner will penetrate and thoroughly moisten four to 
six layers of cloth and will materially reduce the time 
and effort needed to iron garments incorporating such 
multiple thicknesses of cloth. Heavy, closely woven 
fabrics such as denium, linen, corduroy, etc., have also 
proved equally easy to iron. 
The water may be injected into the steam chamber by 

various means such as applying air pressure to the res 
ervoir to force the water through the valve opening or 
hydraulically by the use of a rubber bulb or by a small 
piston type pump externally located outside of the res 
ervoir. However, the preferred embodiment hereafter 
described in this application has been found to be the 
most suitable for this purpose. 

It is an object of this invention to provide a steam iron 
that can supply jets of steam of short duration having 
high penetration. 

It is a further object of this invention to provide steam 
jets to penetrate heavy materials or deeply wrinkled areas 
utilizing the expansion caused by steam generation to 
effect forceful delivery. 

It is a further object of this invention to provide an im 
proved steam iron which has a variable steam delivery 
to match varying temperature and pressing requirements. : 
These and other novel features of the steam iron of 

this invention will be further understood by reference to 
the accompanying drawings in which: 

FIG. 1 is a side elevation, partially in section, of a 
steam iron embodying the control device of this inven 
tion; 

FIG. 2 shows an enlarged section of the control device 
of this invention partially broken away and in an oper 
ating condition for regular steam ironing; 
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FIG. 3 is a side elevation of the valve stem, partially 
broken away, and rotated 90° fronn the position illustrated 
in F.G. 1; 

FIG. 4 is a side elevation of the steam control button 
rotated 45° from the position shown in FIG. 1; 

F.G. 5 is a plan view of the steam control button; and 
FIG. 6 is an enlarged partial section, partially broken 

away, of the control mechanism of this invention with the 
push button in its fully depressed position. 

Referring to FIG. 1, a steam iron is illustrated having 
a pump cylinder located in the bottom of the reservoir 
12 in such a manner that a fluid flow communication may 
be effected through the passage 3 interconnecting the 
pump cylinder and the boiler cavity or steam generating 
chamber 15. The steam generating chamber 15 has a 
stepped configuration and a large surface area to effect 
rapid steam generation over a wide range of water de 
livery rates. The lower terminal portion 17 of the pump 
cylinder 11 has a downwardly tapering exterior surface 
i8 (FIG. 2) that mates with a correspondingly tapered 
opening 19 through the wall of the boiler cover plate 2 
with a suitable sealing conpound being used therebetween 
to form a water-tight connection. The steam generating 
chamber 5 is formed in the cast aluminum sole plate 23 
as an integral part thereof with the boiler cover 2 so 
attached to the top of the sole plate 23 as to form a 
water-tight seal therebetween. The sole plate 23 is heated 
by cast in tubular heating elements 25 controlled by a 
thermostat (not shown) and regulated by means of the 
thermostat control knob 26. Steam generated in the 
steam chamber is conducted through steam delivery chan 
nels 23 to the external discharge ports or openings 29 
in the lowerface 38 of the sole plate 23. 

Located partially within the pump cylinder 1 is a 
valve steam 32 which is attached to the pump piston. 33. 
Packing 34 oil the pump piston effects a seal between the 
pump piston 33 and the wall of the pump cylinder 
during periods when the piston is within the cylinder. A 
pump shaft 36 is secured to the pump piston 33 by a par 
tially spherical end portion 37. 
The pump shaft 36 passes through an opening 38 in the 

upper part of the handle 39 and through a suitable gasket 
40 and washer 41. At its upward ends, pump shaft 36 
is threaded into a push button 43 to a depth determined 
by the position of the locking set screw 44 which is in 
serted through and adjustable from the top of the push 
button. The pump shaft 36 is urged upward by a com 
pression spring 45, which at one end bears against the 
washer 4, which is supported by the lower surface 46 
of the well in the handle 39 of the iron, and at its opposite 
end exerts a force against the lower surface 47 of the 
push button. The push button 43 is in turn limited in 
its upward movement by the abutment of its annularly 
extending portion 48 against the confronting surface of 
the control knob 50. 
The control knob 59 is restrained against upward and 

downward movement by a pin 51 which passes through 
and is secured to the handle 39 and has one distal end 
extending into and engaging the surface of the slot 53 
formed in the control button. The slot 53, better seen 
in FIG. 4 and FIG. 5, is in the form of a portion of a 
spiral and cooperates with the pin 55 to move the control 
button through a controlled vertical adjustinent when 
the control knob 59 is rotated about its vertical axis. As 
shown in FIG. 1, the control knob 59 is rotated to its 
position of maximum upward adjustment. in this position 
of adjustment the control rod piston and valve stem are 
urged upwards by the action of the spring to cause the 
sealing surface 55 of the valve stem 32 to close the lower 
opening of the pump cylinder 11 which communicates 
with the steam generating chamber 15 and terminates 
fluid communication between the reservoir 12 and the 
steam generating chamber. Accordingly, the control knob 
in the maximum upward position shown in FIG. 1 is 
adjusted for dry ironing. 
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As the control button is rotated to its other position 
of maximum adjustment the sealing surface 55 of the 
valve stem is unseated from the lower opening of the 
pump cylinder and moves incrementally downward, cre 
ating a gradually increasing rate of water delivery from 
the reservoir 2 to the steam generating chamber 55. 
FIG. 2 shows the control knob S3 turned to its maximum 
downward position wherein the maximum flow rate for 
regular steam ironing is established. It is possible to set 
the control knob 58 to afford any rate of flow intermediate 
the interrupted or off position shown in FIG. 1 and the 
maximum flow rate illustrated by the position in the 
control button in FIG. 2. In the actual application of this 
control, in order to simplify operation, a series of num 
bered intermediate flow rates are indicated on the upper 
surface 56 of the control knob 52 which are aligned with 
a marking on the handle 39 and such settings correspond 
to appropriate temperature settings of the thermostat con 
trol knob 26. 
The valve stem 32 is shown in greater detail in F.G. 3. 

Intermediate the upper stem portion 58 and the Sealing 
surface 55 is a cyclindrical stem portion 59 only sufi 
ciently simalier in diameter than the cylindrical surface 
60 of the pump cylinder lower portion 17 to allow a 
readily slidable relation to exist between the two con 
fronting surfaces. A slanted surface 62 is milled on oppo 
site sides of the intermediate cylindrical portion 59 of the 
valve stem and it is the opening afforded by this reduc 
tion in the section of the valve stem, that is between the 
valve stem milled surface 62 and the surface 60 of the 
lower pump cylinder, which regulates the amount of 
water that flows to the steam generating chamber 15 under 
normal operation as a drip type steam iron. The valve 
stem 32 also serves as a guide to aid in concentrically 
positioning the piston 33 within the pump cylinder 
when the piston is moved downwardly by depressing the 
push button 43. 
When the push button 43 is depressed downward against 

the force of the biasing spring 45 the pump shaft 36 
forces the piston 33 to move downwardly within the 
pump cylinder 11 toward the position of maximum down 
ward extension shown in FIG. 6. It will be noted that, 
when the control knob 5 is in its maximum upwardly 
extending position or the dry position, upon release of 
the push button the spring 45 will restore the push button, 
control knob, piston and valve stem to the position shown 
in FIG. 1 thus interrupting fluid communication between 
the reservoir and the steam chamber causing any Stearin 
generated to be vented through the steam conduit chall 
nels 28 to the openings 29 in the lower face of the sole 
plate 23. Opening 64 and passage 65 are provided in 
the handle to afford means for filling the reservoir i2. 

For regular steam ironing, control knob 59 is turned 
to a position to establish a suitable water delivery rate 
corresponding to the ironing temperature selected. Thus 
operating through the camming action established by the 
surface of the slot 53 in the skirt of the control knob 
50 the metering valve stem below the pump shaft is 
caused to move downwardly, unseating the sealing surface 
SS and permitting water to drip into the steam chamber 
at a rate which will allow all of the water so delivered 
to be vaporized. The steam generated passes out the ports 
in the bottom of the sole plate in the usual manner. To 
terminate the flow of water, the steam control knob 50 
is turned to return it to its maximum upward extension 
or dry position. 
When in the course of ironing a heavily wrinkled area 

of fabric is encountered, a quick downward pressure on 
the push button 43 will cause the pump shaft to force 
the piston to enter the pump cylinder 11 and drive the 
water thereby confined in the pump cylinder 1 through 
the annular clearance between the upper valve stem por 
tion 58 and the surface 60 and into the steam generating 
chamber 15 as the valve stem is moved downward. This 
water is expelled downwardly from the pump cylinder and 
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forcefully impinges against the sealing surface 55 of the 
valve stem 32 and is thereby deflected over a large area 
of the boiler surface. This dispersion is assisted by the 
simultaneous downward movement of the frusto-conical 
surface 55 of the valve stein 32 as the pistcin 33 moves 
through its downward stroke. 

Vaporization is almost instantaneous and since, when 
the dry ironing setting is used, the valve is closed by the 
spring immediately after the water is injected, there is 
no back pressure into the piston or tank and the steam 
is expeiled with considerable force outwardly through the 
ports in the sole plate. This stream of moisture, condens 
ing in fabrics, penetrates even heavy materials such as 
thick cotton and linen and affords a convenient ethod 
of steaming velvet, felt and suede. Upon release of the 
pusia button 43 the piston 33 immediately returns to its 
upwardly raised position whereupon water again fills the 
purp cylinder. 

0. 

5 

While a preferred embodiment of the invention has 
been shown it is intended not to imit the invention to . 
the particular form disclosed, but to include the various 
modifications within the scope of the invention commen 
stirate with the appended claims. 
What is claimed is: 
1. In an electric steam iron having a sole plate with a 

steam generating chamber associated therewith, a water 
reservoir mounted above said sole plate, openings in the 
iower face of said sole plate and steam delivery channels 
in said soie giate for delivering steam formed in said 
generating chamber to said openings, a water delivery 
mechanism comprising: a pump cylinder having a first 
opening normally in communication with said reservoir 
and a second opening interconnecting said cylinder with 
said chamber; closure means normally restricting flow 
through said second opening; a piston mounted coaxially 
with respect to said cylinder; actuating means for moving 
said piston in one direction within said cylinder to inter 
rupt fluid communication through said first opening and 
to move said closure means to a non-restricting position 
to expel a quantity of water into said chamber, and con 
trol means operatively connected to said closure means 
for selective adjustment between a position wherein flow 
through said second opening is totally interrupted and a 
plurality of positions corresponding to varying rates of 
fluid communication through said second opening. 

2. In a steam iron having a sole plate, a steam generat 
ing chamber associated with said sole plate, openings in 
the lower face of said sole plate interconnected with said 
chamber by steam delivery channels and a reservoir 
mounted above said sole plate, a water delivery mecha 
nism comprising: a pump cylinder having first and Second 
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openings therein communicating respectively with said 
reservoir and said chamber; restriction means restricting 
the flow of water through said second opening; control 
means associated with said restricting means having one 
position wherein said restricting means interrupts fluid 
fiow through said second opening and a plurality of other 
ositions wherein said restricting means effects varying 

rates of restricted fluid flow through said second opening; 
a piston operatively associated with said cylinder; and 
manually operable means effective upon actuation thereof 
to disable said restricting lineans, move said piston down 
Wardly within said chamber and expel a quantity of water 
from said cylinder into said chamber. . 

3. The steam iron of claim 2 wherein upon release of 
said manually operable means said restricting means is 
automatically returned to its restricting position. 

4. In an electric steam iron having a sole plate with 
a steam generating chamber, a water reservoir mounted 
above Said sole plate, openings in the lower face of said 
Sole plate and steam delivery channels in said sole plate 
for delivering steam formed in said generating chamber 
to Said openings, a water delivery mechanism comprising: 
a pump cylinder having an opening at the upper axial end 
in water receiving communication with said reservoir and 
an opening at the lower axial end communicating with 
said chamber; a piston-closure assembly having a piston 
normally disposed in axial alignment above said upper 
cylinder opening and a closure mechanism normally dis 
posed in fluid flow restricting association with said lower 
cylinder opening, with a portion of said closure mecha 
nism rigidly connected to said piston; control means for 
Seiectively moving said closure mechanism between an up 
ward position of interrupted flow and a downward posi 
tion of restricted flow; a manual actuating mechanism 
actuable to move said assembly axially downward to re 
move said closure mechanism from restrictive association 
with said second opening and cause said piston to displace 
a quantity of water from said cylinder to said chamber 
and an automatic return means for restoring said actuat 
ing mechanism to its non-actuated position and said as 
sembly to said flow restricting association. 
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