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The present invention relates in general to 
electric pressing irons, and more in particular 
to an iron of this character which is provided with 
means for generating Steam which is injected 
into the goods while the iron is in use. The main 
object of the invention is to provide a new and 
improved steam iron. 

In Sone respects the Stean iron disclosed here 
in may be considered as an improvement on the 
iron shown in my copending application, Ser, No. 
143,031, fled May 17, 1937. 
The invention includes a considerable nun 

ber of improvements which cooperate in produc 
ing a steam iron which is entirely safe, free from 
trouble, and more satisfactory to use than steam 
irons heretofore available. The invention and 
the various features thereof will be described in 
detail hereinafter, reference being had to the ac 
companying drawings, in Which: 

Fig. 1 is a sectional view of the complete steam. 
iron, taken on the line -i, Fig. 2; 

Fig. 2 is a section through the boiler, taken on 
the line 2-2, Fig.1; 

Fig. 3 is partly a top view and partly a Section. 
of the sole plate, the section being on the line 
3-3, Fig. 1; 

Fig. 4 is a section through the terminal hous 
ing taken on the line 4-4, Fig. l; 

Fig. 5 is a section through the Water tank and 
water control valve, taken on the line 5-5, Fig. 
1. 

Fig. 6 shows a modification and is a side view 
of the back part of the iron, With a part of the 
water tank in section to show a different form of 
water control valve mechanism; 

Fig. 7 shows another modification, and is a 
section through a part of the boiler and the water 
control valve; and 

Fig. 8 shows a modified form of cap which may 
be used for the water tank, in case a continuous 
supply of water to the tank is desirable. 

Referring to the drawings, the sole plate 2, Figs. 
1 and 3, may be somewhat similar in construc 
tion to the one shown in my co-pending applica 
tion. It has a recess 3 extending from the toe 
along both sides to receive the lower edge of the 
cover. On the upper side of the Soie plate there 
is a recess 4, in which the thermostatic control 
mechanism is mounted, as Will be described pres 
ently. The reference numeral 5 indicates a chan 
nel constituting a steam passage, the shape of 
which is clearly shown in Fig. 3. Outlets Such as 
6 extend from the steam passage to the face of 
the iron. 
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One-piece casting, and has a main steam-gener 
ating cavity 8, which may be filled with copper 
wool or similar material. Access to the cavity 8 
is had through two openings at the top which are 
normally closed by threaded plugs 3 and 4. 
Partitions 9 and O extend from opposite sides 
part way across the cavity 8, and the latter par 
tition is enlarged at it to provide room for the 
opening 2 in which the shaft 38 of the adjust 
ing device for the thermostatic control mecha 
nism is located. Near the forward end of the 
boiler a hole is drilled up from the bottom and is 
tapped to receive the threaded tubular member 
5. The lower end of member 5 lies in the open 

ing 6 leading to the Steam passage 5. A gasket 
24 Surrounds member 5 and is compressed be 
tween the boiler and sole plate, where it prevents 
the leakage of Stearn. 
The boiler T is Secured to the sole plate 2 by 

means of a machine screw in front and by two 
machine Screws Such as 8, Fig. 1, at the rear. 
The latter ScreWS paSS doWr through holes 9 
and 20, Fig. 2, in the boilies, and are threaded 
into tapped holes 2 and 22, Fig. 3, in the sole 
plate. 
The heating element 23 is clamped between the 

Sole plate 2 and the polier T. This element is of 
any Suitable and known const:uction. 
The rear part of the boiler, through which the 

screws 8 pass, is of reduced thickness, as seen 
from Fig. i. This part of the boiler comprises 
two sections 50 and 5 which are joined at the 
rear by a transversely-extending Solid Section 52. 
This construction provides a large opening 53 
through which paSS the electrical connections to 
the thernostatic control mechanism. The Sec 
tions 50 and 5 are hollow, being provided with 
channels 54 and 55, respectively, which commu 
nicate with the main boiler cavity. The trans 
verse section 52 drops down sharply at the rear of 
the sole plate 2, as seen in Fig. 1, and has a rear 
wardly-extending section 56. The part 56 merges 
into the two corner members 57 and 58 which 
are of slightly increased thickness and are 
rounded off at the rear, as seen in Fig. 2. The 
construction just described is of utility in con 
necting the boiler with the Water tank, as Will be 
explained presently. 
The boiler is concealed beneath a cover 60, 

which is cast integrally with the Water tank 6t. 
The shape of this casting can be seen from Figs. 
1, 4, and 5, also Fig. 6. The cover portion Con 
forms generally to the shape of the main part of 
the boiler. It is substantially flat on top, With 

The boiler is shown in Figs. 1 and 2. It is a 55 slightly sloping sides, and is brought to a point in 
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front. The lower edge of the cover fits in the 
groove 3 of the sole plate 2. Above the rear part 
of the boiler the cover rises at an angle of about 
70 degrees and merges into the water tank. The 
tank lies to the rear of and partly above the level 
of the boiler, as seen in Fig. 1. The forward part 
of the tank extends over the rear depressed por 
tion of the boiler and is recessed in front, as seen 
in Fig. 4, to provide a housing for the terminal 
strip. 
The combined cover and tank casting is as 

sembled to the boiler and sole plate, as shown in 
Fig. 1, and is secured in place by means of two 
Screws 62 and 63, which pass through the cover 
part and are threaded into the boiler, and also 
by means of two large hollow screws or studs 
64 and 65, which pass through the rearwardly 
projecting members 57 and 58 of the boiler and 
are threaded into the bottom of the tank. 
There are two passages leading from the water 

tank to the boiler, one for the admission of 
Water and the other for equalizing the pressure 
between the boiler and the space above the Water 
level in the tank. These passages extend through 
the hollow screws 64 and 65. 

Describing the pressure-equalizing passage, 
there is an opening 66 drilled Slantingly upward 
through the overhanging part 52 of the boiler 
to tap the channel 55. This opening is plugged 
by a tapered screw 68. Another drilled opening 
6 connects the opening 66 with the annular 
space surrounding the shank or unthreaded por 
tion of the hollow screw 64. The latter is cross 
drilled at 7 to afford a communication between 
the annular space referred to and the hollow 
interior of the screw, in which is tightly fitted 
the tube 72. This tube may be made of soft 
copper and is flexible enough so that the screw 
64 can be inserted and tightened up without dif 
ficulty with the tube in place. Thus it will be 
seen that a continuous passage is provided from 
channel 55 by way of drilled openings 66 and 
67, the hollow screw 64 (cross-drilled as ex 
plained) and the tube 72 to the space above the 
water level in the tank. Leakage is prevented 
by a gasket 70 inserted between the tank and 
part 58 of the boiler and another gasket 69 
beneath the head of Screw 64. 
The water passage extends through the hollow 

screw 65, and communicates with the channel 54 
of the boiler. From the screw 65 to the channel 
54 the water passage is exactly the same as the 
pressure-equalizing passage just described, and 
includes the drilled openings 66" and 6', shown 
in dotted lines in Fig. 2. From the screw 65 in 
the direction of the tank, the water passage in 
cludes a manually controlled shutoff valve 6, 
Fig. 5, and an automatic shutoff valve 84, Fig. 1. 
The manually controlled valve is located in a 

rounded shoulder 73, Figs. 1 and 5, formed in 
the wall of the tank. In this shoulder a sloping 
opening 74 is drilled from the outside and is 
tapped to receive the threaded portion T8 of the 
valve 76, the tapered end of which lies in the fine 
opening 75 which connects the opening 74 with 
the space above the end of the hollow screw 65. 
The opening 74 is counter-bored to a large diam 
eter near the top and is tapped to receive the 
packing gland 77. By means of the latter the 
packing 9 is compressed around the Shank of 
valve 76 to prevent leakage. The valve 6 is 
rotated by means of knob 80. By turning this 
knob in a clockwise direction, the tapered end of 
the valve may be advanced to completely close 
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2,316,907 
site direction will back of the valve and open 
it to any desired extent. 
The automatic shutoff valve is centrally lo 

cated in the bottom of the tank, and is shown 
in Fig. 1. There is a downwardly-projecting an 
nular rim 83 on the outside of the bottom wall 
of the tank, which is bored out to receive the disk 
9. This disk is provided with a central up 
wardly-extending cylindrical member 85, which 
is threaded tightly into a tapped opening in the 
bottom of the tank. The member 85 has a cen 
tral opening therein through which passes the 
valve stem 86, the said opening being faced of 
on top to provide a seat for the valve 84. The 
valve stem 86 has a threaded connection with 
a stud which is riveted at the center of the dia 
phragm 87. This diaphragm is clamped between 
the disk 9 and the closure member 89, the latter 
having a short threaded cylindrical portion which 
enters the tapped interior wall of the annular 
rim 83. A gasket is provided above and below 
the diaphragm to prevent leakage. The coil 
Spring 88 normally is under a certain amount of 
compression, pressing in Wardly on the diaphragm 
8. Walve 84 is normally open. The vent 90 
maintains the lower side of the diaphragm at 
atmospheric preSSure. 
A connection between the automatic shutoff 

valve and the manually controlled valve is es 
tablished by means of a drilled opening 82 which 
passes lengthwise through a raised rib 8. On 
the inside of the bottom wall of the tank. This 
rib extends from the shoulder 3 diagonally to 
ward the center of the tank where it merges 
into the annular rim 83. The opening 82 con 
nects with the space 87 above the disk 9 and 
at the other end it taps the opening 74 at a 
point which is a short distance above the open 
ing 75. The rib 8 is seen clear in Figs, l. 
and 4. 
The path for the flow of water from the tank 

to the boiler may now be traced by way of valve 
84, Fig. 1, valve stem opening in 85 to space 
above diaphragm 87, drilled openings in disk 9 
near the base of 85, space 87, drilled opening 
82, space in opening 74, Fig. 5, valve 76, cross 
drilled hollow screw 65, and openings 6' and 
66, Fig. 2, to the channel 54 leading into the 
main boiler cavity. This path can be closed by 
valve 76, under control of the operator, and may 
also be closed by valve 84 responsive to an ex 
cessive boiler pressure, as Will be explained in 
described the operation of the iron. 
The water, tank is filled from the top through 

an opening which is normally closed by a cap 
f00. The cap is provided with a gasket so that 
the opening is sealed with the cap in place. 
The handle O2 may be made of Wood or of 

Some composition material, which is a good heat 
insulator. It is Supported at the rear on a ta 
pered member 0 which projects forward from 
the upper part of the Water tank, and at the front 
On a bracket 06 which is secured to the cover 
by screw 62. The handle is in two parts, the 
main part O2 and a recessed forward part or 
forecap 03, which are clamped together and to 
the bracket 06 and member O by means of a 
long bolt fo4. This bolt is threaded into a tapped 
hole drilled in member of and when tightened 
up holds the parts firmly in place. The recessed 
forward part iO3 of the handle partly encloses 
a bell crank, lever to which is pivoted at 07 
on an ear forming part of bracket f O6. Arm 
09 of the lever serves to control the steam valve 

the opening 5. Turning the knob in the oppo- 75 34. The pin or stud fo8 on the other arm of 
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the ever projects through a slotted opening in 
the side of handle member 03 and carries a 
button or knob ft, Fig. 5, by means of which 
the lever is Operated, 
The construction of the steam Valve may now 

be explained. This valve is located at the for 
ward end of the boiler, as shown clearly in Fig. 1, 
in a recess which is formed in the Solid toe of 
the boiler by drilling operations. This recess 
overlaps the drilled recess for the head of screw 
T. The valve includes a main body portion 27, 

the lower end 28 of which is of reduced diameter 
and is threaded into the boiler. The member 
27 is enlarged at 26 and has a hexagonal head 
25 by means of which it may be screwed tightly 
in place. A gasket is interposed beneath the en 
larged rim 26 to prevent leakage. The annular 
space surrounding the member 2 is connected 
with the boiler cavity by means of a drilled hole 
35. At the bottom of the recess in which the 
threaded portion 28 is located a sloping hole 36 
is drilled to the interior of the tubular men 
ber 5. 
The body 27 of the valve has a longitudinal 

bore to receive the valve stem 33, having a valve 
34 at the lower end thereof. Leakage around 
the valve stem is prevented by suitable packing 
which is compressed by the gland 3. The valve 
is held closed by a coil spring 30, which is ten 
sioned between the outside face of gland 3 and 
the nut 29 threaded on the end of the valve 
stem. This nut affords a means for adjusting the 
spring tension. The valve stem 33 is of reduced 
diameter toward the lower end, providing a steam 
passage which is connected with the Space Sur 
rounding the valve body 2 by cross-drilling the 
latter at 32. 
The steam valve is opened by operating the 

knob on pin 08, which rotates the bell crank 
lever O on its pivot 07 and depresses the valve 
stem 33 against the tension of spring 30. When 
the valve is open, steam can pass from the boiler 
to the sole plate by way of opening 35, annular 
space surrounding 27, cross-drilling 32 in 2, an 
nular space surrounding lower portion of valve 
stem, valve 34, opening 36, and tubular member 
5 to the channel 5 in the sole plate. 
It will be noted at this point that the steam 

valve is so arranged as to act as a safety valve. 
Steam pressure in the boiler tends to open the 
valve and if an excess of pressure is built up the 
valve will open automatically, allowing steam to 
escape into the sole plate until the pressure is 
relieved. The pressure at which the valve opens 
depends on the tension of spring 30, which can 
be adjusted by means of nut 29, as previously 
nentioned. 

3 
ed inwardly-projecting shoulder 4, seen in Fig. 
5. The two conductors of the cord are secured 
under terminal screws 25 and 26. 
The thermostatic control mechanism is mount 

ed on a plate 42, Fig. 1, which is secured at the 
bottom of the recess 4 in the sole plate by means 
of screws 36 and 37. The control mechanism 
comprises a bi-metallic element 34, and con 
tact springs 29 and 30, all of which are se 
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The electrical connections for the iron will 
now be described briefly. That portion of the 
front wall of the water tank which lies above 
the cover is given a U-shaped formation, as seen 
particularly in Fig. 4, to form a housing for the 
terminal strip 20, said housing having side Walls 
2 and 23 and the rear wall 22. The housing 
projects rearwardly into the tank, as seen in 
Figs. 4 and 5. The side walls 2 and 23 have 
vertical slots in which the terminal strip 20 is 
retained. This terminal strip is of suitable in 
sulating material. The housing is lined with a 
sheet of insulating material (not shown) to guard 
against accidental short circuits, and is closed in 
front by the plate 24. 
The cord for Supplying current to the iron en 

ters the housing from the right side through an 
opening 40, Fig. 1, which is formed in the round 

O 
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cured to plate f42 by means of screw 35. The 
Contact Springs are suitably insulated and are 
provided with contacts 32 and 33 which are 
normally in engagement. When the bi-metallic 
element 34 becomes heated, the free end moves 
upWard due to bending of the element and en 
gages the end of screw 43, thereby raising the 
end of spring 29 to separate contact f32 from 
contact 33. Screw 43 is adjustable. The work 
ing adjustment during use of the iron is accom 
plished by means of the lever 40, secured to the 
shaft 38. This shaft has a cam 39 near the 
lower end which raises or lowers contact 33 re 
Sponsive to rotation of shaft f88 in one direc 
tion or the other, and thus determines the tem 
perature at which the contacts 32 and 33 are 
Separated by the element 34. 
The upper contact spring 29 extends to the 

rear and is bent upward, passing through the 
Opening 53 in the boiler to the terminal strip 
where it is secured under Screw 26. The other 
contact spring 30 is connected to one end of the 
winding of the heating element 23. The other 
end of the heating winding is connected to a 
metallic strip 28, which extends upward along 
the back of the terminal strip 20 and is bent 
over around the top of the strip and retained 
under screw 25. By the described arrangement 
the heating element 23 is connected in series with 
contacts 32 and 33. 
The Operation of the iron will now be described. 

The knob 80 should first be turned down to close 
the water valve 76, after which the cap OO can 
be removed and the tank filled with water. The 
cap is then replaced and screwed down tightly. 
The cord may then be plugged into a convenient 
receptacle and the iron will begin to heat up. The 
thermostatic control knob 40 should be set for 
the desired heat value, depending on the type 
of material to be ironed. 
When the iron has become thoroughly heated, 

the Water valve 76 may be opened and water will 
flow from the tank to the boiler by way of the 
path described. Since the boiler is hot, steam 
will be formed at once, but the water continues to 
foW into the boiler, due to the pressure-equaliz 
ing passage including tube 72, which maintains 
the pressure above the water in the tank equal 
to the back pressure at the water passage. The 
opening 5 is rather small and when the valve is 
fully Open, allows only enough water to enter 
the boiler to provide for the maximum steam re 
quirements. The size of the opening can be re 
duced by adjustment of the valve. 

If the steam valve remains closed, the pressure 
in the boiler will rise gradually, and since the 
same pressure exists in the tank, the valve 84 
will close before long. The spring 88 may be so 
designed that the valve will close at a pressure of 
about five pounds. The closure of valve 84 shuts 
off the supply of water to the boiler, which tends 
to prevent an excessive rise in boiler pressure and 
avoids the waste of Water in case there is some 
delay in beginning Work With the iron. 
When the ironing operation begins, the oper 

ator presses forward on knob with his thumb, 

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  

  



4. 
which actuates lever O to open the steam valve 
34, and steam begins to flow through the valve 
into channel 5 in the sole plate and out through 
the openings 6 in the toe of the iron. On enter 
ing channel 5 the steam flows through the Sole 
plate to the rear and then returns to the toe of 
the iron before passing out through the Openings 
6. The passage of the steam through the hot 
sole plate insures that only dry steam will be 
delivered to the material being ironed. The steam valve may be operated intermittently or 
may be held open for substantial intervals as re 
quired. As the steam is used, the pressure in 
the boiler falls, whereupon the valve 84 opens to 
admit more water. During continuous ironing 
operations this valve will remain open most of 
the time, but if any suspension of operations 
occurs, the valve responds to the resulting rise 
in steam pressure and shuts off the Water. This 
makes it unnecessary to close the manually oper 
ated valve 76 until the ironing is completed, even 
if the work is interrupted from time to time. 
As previously mentioned, the steam valve is 

so constructed that it also operates as a safety 
valve. The valve is enabled to function in this 
manner because the steam pressure inside the 
boiler tends to open the valve against the tension 
of spring 30. This spring may be so adjusted that 
the valve will open at a boiler pressure of about 
eight pounds. With this adjustment the valve 
ordinarily will not open automatically, because 
the automatic shutoff valve 84 cuts off the Water 
supply when the pressure reaches five pounds. If 
anything should go wrong with the shutoff valve, 
however, or if the heat adjustment is too high, the 
pressure may increase sufficiently to open the 
steam valve. It will be seen, therefore, that the 
iron is entirely safe. The dual functioning steam 
valve is particularly reliable in performing its 
function of a safety valve because it is in Con 

20 
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the steam valve permits the flow of steam along 
the channel 5, which cools the sole plate SOme 
what and causes the element 34 to turn on the 
heat again. Sooner than Would otherwise be the, 
case. Although the steam is hot it still has a 
somewhat lower temperature than the sole plate, 
so that the described effect will take place. The 
effect is greatly enhanced if the operation reaches 
the critical stage where moist steam begins to 
leave the boiler, indicating an imperative demand. 
for heat, which is met at once by the loss of heat 
of evaporation and consequent rapid reduction of 
the sole plate temperature in the vicinity of the 
bi-metallic element to the point where the ele 
ment will reclose the circuit of the heating ele 
ment. 
The modified form of the invention, which is 

shown in Fig. 6, will now be described. . The 
object of this modification is to combine the 
manually operated shutoff valve and the auto 
matic shutoff valve in one structure, or, in other 
words, to simplify the iron by providing a dual 
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purpose valve which may be manually controlled 
and is also controlled automatically responsive 
to a rise in boiler pressure. 
The iron shown in Fig. 6 is the same as the 

one shown in FigS. 1-5, except that the manually 
controlled valve 6 at the side of the tank, to 
gether with the shoulder 3, is entirely omitted 
and is replaced by a new valve structure at the 
rear of the tank which incorporates both the 
manual and automatic control feature. There 
are other minor changes in the tank structure, 
which will be apparent. That part of the draw 
ing Fig. 6 which is shown in section is on the 
line 6-6, Fig. 2. 
The bottom of the tank 6" is cast with a 

downwardly-extending annular rim, 50, which 
is bored out to receive the diaphragm 54. The 

40 
tinuous use under manual control and is always 
free and operative; or, at least, if anything goes 
wrong with it, the fact will immediately become 
apparent. This overcomes the objection to a 
separate safety valve, which operates very infre 
quently, and may become stuck and remain that 
way without its condition becoming known. 
When the iron is to be put away, the cord is 

disconnected and the water is shut off at valve 
76 to prevent flooding of the boiler as the tem 
perature goes down. The tank need not be emptied. 
The location of the channel 5 in the sole plate 

is of special importance, particularly when work 
ing on certain fabrics, such as silk and rayon; 
which have to be ironed with a relatively low sole 
plate temperature, say about 225. This temper 

diaphragm. 54 is clamped between two gaskets 
against the shoulder in annular rim 50 by means 
of the cup-shaped member 52, which is attached 
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ature is considerably below the temperature at 
which the heating element can maintain the iron, 
and consequently the thermostatic control will 
come into play from time to time to shut off the 
heat. The bi-metallic element 34 is located 
where it is affected by the sole plate temperature, 
which changes rather slowly due to the large maSS 
of the material of which it is composed. It is 
desirable to accelerate the change in temperature 
in the vicinity of the element f34, to give a quicker 
and more accurate control, and decrease the 
length of the intervals during which the heat is 
off, thus avoiding any danger of Water accumu 
lating in the boiler. To this end the channel 5 
is directed to the rear of the sole plate close along 
side the recess in which the bi-metallic element 
34 is located. At any time when the heat is 
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of and while the iron is in use, the opening of 75 

to the rim 50 by means of several screws such 
as 5. The member 52 is vented at the center 
so that the space inside is at atmospheric pres 
sure. A coil spring 53 is housed in member 52. 
and presses against the center of the diaphragm 
54. The space 55 above the diaphragm is con 
nected by a diagonal passage 82 with the space 
at the end of the hollow Screw 65. 
Just above the center of the diaphragm 54 

there is an opening drilled through the bottom 
of the tank. This opening is countersunk on 
the inside to form a seat for the valve 58. The 
valve is formed at the lower end of the rod 57, 
which continues beyond the valve in the form 
of a stem 56 of reduced diameter the end of . 
which bears against the head of a rivet set in 
the center of the diaphragm. The rod 5 also 
includes an upper section f60 of reduced diam 
eter which is surrounded by coil spring 59. The 
manually operated part of the valve comprises 
a shaft f6, which is rotatable by means of knob 
63. The shaft 6 f is threaded at its lower end 

in an abutment formed in the tank wall. The 
shaft is surrounded by packing, held in place 
by the gland 62. The upper section 60 of rod 
57 enters a hole drilled in the end of shaft 6. 
When the valve 58 is open, water can flow 

from the tank through the valve into the space 
55 and thence by way of passage 82, hollow 

Screw 65, the drilled openings shown, and the 
channel 54 to the main boiler cavity. Spring 
53 tends to oppose closing of the valve, and its 

strength may be sufficient to prevent closing of 
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the valve until the boiler pressure reaches flve 
pounds. The pressure at which the valve closes 
may be adjusted by means of knob 63. When 
the knob is rotated in a clockwise direction, the 
spring 59 is placed under greater compression, 
which partially counteracts the effect of spring 
53 and allows the valve to close at a lower pres 

sure. Rotating the knob in the other direction 
relieves the compression on spring 59, which 
causes the valve to respond only to a greater 
pressure. After the knob 63 has been rotated 
a certain distance in a clockwise direction, the 
bottom of the hole in shaft 6 will engage the 
end of extension f 60, whereupon further rota 
tion of the knob in the same direction will close 
the valve, It will be seen therefore, that the 
valve structure described comprises a valve which 
will respond automatically to a predetermined 
rise in boiler pressure to shut of the water, 
which can be adjusted by hand to vary the pres 
sure to which the valve responds, and which can 
be closed by hand at any time. 
The operation of the iron modified according 

to Fig. 6 is otherwise the same as the operation 
of the main embodiment already described. 
The modification disclosed in Fig. 7 has for 

its main object the provision of a temperature 
controlled water valve, adapted to replace the 
manually controlled valve such as 6. As an 
additional improvement the temperature-con 
trolled valve is also controlled by boiler pressure, 
which enables the automatic shutoff valve 84 to 
be omitted. Thus the modification about to be 
described comprises a dual-purpose water valve 
controlled in accordance with the temperature 
of the boiler and also in accordance with the 
pressure in the boiler. 
The valve is located at the rear of the boiler, 

just behind partition 9, see Fig. 2, and in line 
with the channel 54 in the rearwardly-extending 
leg 50. The channel 54 is, however, omitted, and 
the casting is further modified to include a 
raised portion 23 on the floor of the boiler cav 
ity. The roof of the boiler is made considerably 
thicker at this point and is bored out from above 
to receive the ring 203. This ring has a trans 
versely-extending curved arm. 206. Above the 
ring 203 there is assembled a diaphragm 204, 
which is clamped in place between two gaskets 
by means of the threaded cup-shaped closure 
member 2 4, the latter having a hexagonal head 
at the center by means of which it can be Screwed 
down tightly. The member 24 is drilled and 
tapped at the center to receive the screw 2. 
A spring 20 is tensioned between this screw and 
the diaphragm 204. 
On the lower side of the diaphragm there is 

secured a bimetallic element 202 which may be 
shaped as shown in the drawings. The lower 
horizontal portion of the element 202 is perfo 
rated to admit the body of the valve 209, and 
the stem of the valve passes up through an Open 
ing in arm 206. The valve is urged to its seat 
by a light spring 205 secured to arm 206. The 
element 202 is normally under compression, the 
end of the element bearing against the edge of 
the ledge 23. 
The passage 200 is drilled out from the rear of 

the boiler and is plugged at the end by means of 
a screw 20. This passage connects with passage 
66' at the rear. The passage 200 extends forward 
past the center of diaphragm 204, and is tapped 
by an opening drilled down through ledge 23 
from above. This opening is countersunk to 
provide a seat for valve 209. The valve is nor 

0. 

15 

20 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

5 
mally held closed by gravity and by the spring 
20. Screw 2 is an adjusting screw for varying 
the boiler pressure to which the valve is respon 
sive and is accessible through an opening 22 in 
the cover O'. 

Describing the operation of this modification 
briefly, when the tank is filled no water can pass 
to the boiler because the valve 209 is closed. 
When the iron is connected to a source of cur 
rent, it begins to heat up, likewise the bi-metallic 
element 202, which gradually loses its tension 
and eventually bends upward to raise the valve 
209. The bi-metallic element should preferably 
be arranged to open the valve responsive to a 
temperature of about 215 degrees. When the 
Water is first admitted, the parts will be cooled 
down somewhat, and the valve may close, but will 
Soon open again as the heating continues and the 
Water is converted to steam. The valve will 
therefore feed water to the boiler only at times 
When the temperature is high enough to convert 
the water to steam and positively prevents flood 
ing of the boiler with water. 
As in the case of the main embodiment of the 

invention, if the steam is not discharged by 
Opening the steam valve, the pressure in the 
boiler will rise and eventually will exert a force 
on diaphragm 204, which is sufficient to bend the 
diaphragm outwardly against the tension spring 
20. The adjustment of this spring may be such 
that a pressure of about five pounds is required 
for Operation, as in the previous case. The hori 
Zontal portion of the bi-metallic element 202 is 
now resting against the end of arm. 206, holding 
valve 209 open, but when the diaphragm 204 rises 
it carries along the element 202, or attempts to 
do S0, and the horizontal portion of the element 
acts about the end of the arm. 206 as a fulcrum to 
close the valve. That is, the diaphragm raises 
all that part of the bi-metallic element to the 
right of the fulcrum at the end of arm 206 and 
consequently the end of the element to the left 
of the fulcrum point is lowered and the valve 
is closed. When the consumption of steam 
begins the pressure within the boiler falls, the 
diaphragm 204 returns to normal and the valve 
209 is opened again, provided, of course, that the 
temperature has been maintained. 

Referring now to Fig. 8, there is shown a cap 
Which may be substituted for the cap OO of Fig. 
1 as a closure for the water tank. The modified 
form of cap comprises a main threaded body por 
tion 250, having a hexagonal shoulder 252 by 
means of which it can be screwed tightly into the 
tapped opening at the top of the tank. The body 
250 has a longitudinal bore, in which is located 
a check valve in the form of a ball 257, held in its 
Seat by a light coil spring 258. A tube 25 is 
threaded into the lower end of 250. At the upper 
end of the body member 250 there is inserted a 
curved tube 255. This tube is provided with a 
shoulder 254, which is held against the end of 250, 
With a gasket interposed, by means of a clamping 
nut 253. By loosening this nut the tube 255 can 
be turned in any desired direction. 
The reference character 256 indicates a rubber 

hose which leads to a main supply tank from 
which the Water is fed to the tank in the iron by 
gravity. The height of the tank should be suf 
ficient to develop a head of about three pounds. 
When the Water is turned on at the supply tank, 
the Water will flow through the hose and valve 
257 in the cap, filling the tank in the iron. Some 
tine before the water level reaches the top of 
tube 72, however, the air in the tank and boiler 
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will be compressed enough to build up a pressure 
which will stop the flow of water, the steam valve 
being closed. When water is admitted to the 
boiler, steam will be generated which maintains 
the pressure. As the iron is being used the steam 
valve will be opened at intervals and at such 
times the pressure in the boiler and tank will 
fall far enough so that water can enter through 
valve 257. Thus the tank may be kept supplied 
with Water during Continuous use Over long 
periods, which is especially desirable when the 
iron is in Service in a laundry. 
The cap shown in Fig. 8 is also desirable in 

the ordinary domestic use of the iron to facili 
tate refilling. Unless Some care is taken in re 
moving the cap 00, Fig. 1, there is danger of 
burning by hot steam, a difficulty which is avoided 
by the modified form of cap, since it does not 
have to be removed. Removal of the cap is 
unnecessary because of the passageway including 
the tube 255 and valve 257, through which water 
may be introduced in any suitable or desired 
lane. 
The invention having been described, that 

which is believed to be new and for which the 
protection of Letters Patent is desired will be 
pointed out in the appended claims. 
I claim: 
1. In a steam iron, a sole plate, a boiler super 

imposed on said sole plate and secured thereto 
with a heating element between them, a thermo 
static device in said sole plate to control said 
heating element, Said device comprising a bi 
metallic strip disposed lengthwise of the Sole 
plate, steam outlets in the face of the sole plate, 
a valve-controlled steam passage leading from 
the boiler to the sole plate at a point near the 
toe thereof, and a channel in the sole plate 
through which the steam is conducted to the 
said outlets over a path which extends rearwardly 
parallel and close adjacent to said device, where 
by the response of the device to a demand for 
heat is accelerated. 

2. In a steam iron, a sole plate, a boiler super 
imposed on said sole plate and secured thereto 
with a heating element between them, a thermo 
static device in said sole plate to control said 
heating element, a steam passage leading from 
the boiler to the sole plate, a manually con 
trolled valve in said passage, and a steam chan 
nel in the sole plate leading to outlets on the 
face thereof, a part of said channel ahead of 
the said outlets being so related to the said 
device that in case moist steam is admitted 
through said valve the evaporation of the water 
in said moist steam Will draw heat from the sole 
plate in the immediate vicinity of the device and 
accelerate the response thereof. 

3. In a steam iron, a sole plate having a cen 
tral recess therein for a thermostatic device, a 
steam channel in said sole plate starting at a 
point forward of said recess and extending in 
two branches to the rear of the sole plate, said 
branches being located on opposite sides of said 
recess in good heat transfer relation to the de 
vice therein and after reversing at the rear of 
the sole plate extending forward to the toe of 
the iron where they join, steam outlets adjacent 
the junction of said branches, a boiler super 
imposed on said sole plate, and a steam passage 
leading from the boiler to the channel and COn 
necting thereWith where the channel starts, 

4. In a steam iron, a Sole plate, a boiler Super 
imposed on said sole plate, a heating element 
between the boiler and Sole plate, a one-piece 
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casting comprising a cover enclosing the boiler 
and heating element and a water tank in the 
rear of said boiler, said boiler including an inte 
grally formed extension which projects to the 
rear beneath the tank portion of said casting, 
means for securing said tank to said extension, 
and means including passages in said extension 
for establishing communication between the 
boiler and tank. 

5. In a steam iron, a sole plate and boiler 
in Superimposed relation, a heating element 
common to said boiler and sole plate, a cover 
of cast material enclosing the boiler and heating 
element, a terminal strip for making electrical 
connections to said element, and a water tank 
in the rear of and above the boiler, said tank 
being cast integrally With the said cover and 
having a recess in the front thereof to form sa 
housing for said terminal strip. 

6. In a steam iron, a sole plate, a boiler super 
imposed on said sole plate and having a solid 
extension in the rear thereof, a water tank sup 
ported on said extension and secured thereto by 
hollow screws, and passageways connecting the 
interior of the boiler with the interior of the 
tank including said screws and holes drilled in 
said boiler extension. 

7. In a steam iron which includes a boiler 
and a water tank, a water passage leading from 
the tank to the boiler, a normally closed valve 
in said passage, means for heating said boiler, 
and means responsive to the boiler temperature 
rising to a predetermined point for opening said 
valve. 

8. In a steam iron which includes a boiler and 
a Water tank, a water passage leading from the 
tank to the boiler, a normally closed valve in 
said passage, and a thermostatic device including 
a bi-metallic strip for opening said valve respon 
sive to a predetermined boiler temperature. 

9. In a steam iron which includes a boiler 
and a water tank, a water passage leading from 
the tank to the boiler, a normally closed valve 
in said passage, means for heating said boiler, 
means for opening said valve responsive to the 
boiler temperature rising to a predetermined 
point, and means for closing said valve while 
the temperature remains above the opening point 
responsive to the pressure in the boiler increas 
ing to a predetermined extent. 

10. In a steam iron, a boiler, a tank from 
which water is fed to the boiler autornatically, 
means including a thernostatic device for start 
ing the feed of water responsive to a predeter 
mined boiler temperature, and means for stop 
ping the feed responsive to a predetermined 
boiler pressure. 

11. In a steam iron, a boiler, a water tank, 
a passage leading from said tank to said boiler, 
a second passage for maintaining the pressure 
above the Water in Said tank "equal to the boiler 
preSSure, a Valve in Said first passage, a flexible 
diaphragm Set in the wall of the boiler for con 
trolling said valve, and means including said 
diaphragm for closing said valve responsive to 
the boiler pressure rising to a value which ex 
ceeds the atmospheric pressure by a predeter 
mined amount. 

12. In a steam iron which includes a boiler 
and a tank for supplying water to the boiler, 
a closure member for said tank, a passage ex 
tending through said member for filling the tank, 
and a check valve in Said passage. 

13. In a steam iron, a sole plate, a boiler super 



2,316,907 
imposed on said plate, a steam valve for Con 
trolling the flow of steam from the boiler to 
the sole plate, a cover for the boiler, a handle 
and means for securing it to the iron including 
a bracket attached to said cover, means for con 
trolling said valve including a bell crank lever 
pivoted on said bracket and located entirely in 
front thereof, a knob for actuating said lever, 
and a detachable recessed fore cap for the handle 
partially enclosing said lever. 

14. In a steam iron which includes a boiler 
and a water tank, a water passage leading from 
the tank to the boiler, a valve for controlling 
the flow of water through said passage, a thermo 
static device for Opening said valve to admit water 
to the boiler, a passage for communicating boiler 
pressure to the tank, and means for closing said 
valve responsive to the said pressure rising to a 
predetermined point above atmospheric pressure. 

15. In a steam iron, a boiler, a Sole plate, 
a passage for conveying steam from the boiler 
to the sole plate, a normally closed manually 
controlled steam valve in said passage, a Water 
tank, a passage for conveying Water from said 
tank to said boiler, a water valve in said last 
mentioned passage, said water valve being closed 
when the iron is cold, means for heating the 
iron and boiler, temperature responsive means 
for opening said water valve upCn a predeter 
mined temperature rise, and means for auto 
matically closing said Water valve in response 
to excessive boiler pressure due to continued clo 
Sure of said steam Valve. 

16. In a steam iron, a boiler, a sole plate, a 
water tank, an automatic water valve for Con 
trolling the flow of water from the tank to the 
boiler, said valve being adjusted to shut off the 
water upon a predetermined rise in boiler pres 
sure, and an automatic valve for controlling the 
flow of steam from the boiler to the sole plate, 
said last mentioned valve being adjusted to open 
at a predetermined boiler pressure Which is great 
er than the pressure required to close said water 
valve. 

17. In a steam iron, a boiler, a water tank 
for supplying water to said boiler, means for 
heating said boiler to generate steam, means in 
cluding a valve for automatically shutting off 
the water supply to the boiler upon a predeter 
mined rise in steam pressure, and thermostati 
cally controlled means for automatically effect 
ing closure of said valve When the heat is turned 
off to prevent flooding the boiler. 

i8. In a steam iron, a sole plate, a boiler, a 
water tank, a passage for conveying water from 
said tank to said boiler, a passage for transmit 
ting boiler pressure to said tank, a passage for 
conveying steam from the boiler to the sole plate 
of the iron, a steam valve in said last mentioned 
passage, a Water supply pipe extending to said 
tank from a water supply source under pressure 
tending to deliver Water to the tank, and a check 
valve operatively interposed between said tank 
and the Water Supply source for preventing a 
reverse foW of water in case the boiler pressure 
rises above the Water supply pressure due to fail 
ure to open said steam valve, 

19. In a steam iron which includes a boiler 
and a tank for supplying water to the boiler, said 
iron having a Water paSSage extending from the 
tank to the boiler, a paSSage for communicating 
steam pressure in the boiler to the tank at a 
point above the level of water therein, a water 
supply pipe for delivering water to the tank under 
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below the water level, and a check valve in said 
pipe for preventing a reversal of Water flow in 
case the steam pressure rises higher than the 
water pressure. 

20. In a hand operated steam iron, a boiler 
and a Water tank both supported on and movable 
with the rest of the iron, a water passage lead 
ing from the tank to the boiler, a valve in said 
paSSage, means for maintaining equal pressures 
in the boiler and tank independent of said pas 
Sageway, a diaphragm forming part of the wall 
of Said passageway and subject to the pressure 
of the water therein, such water pressure being 
due to the Steam pressure in the boiler acting 
on the Water in said passageway, and means 
whereby said diaphragm is operative to effect 
closure of said valve in response to a predeter 
mined pressure of the water in said passage. 

21. In a steam iron adapted for to and fro 
manipulation by hand, a boiler and a water tank 
both supported on and forming part of the iron, 
the Said boiler and tank being so arranged on 
the iron that the bottom of the tank cavity 
is approximately level. With the bottom of the 
boiler cavity, a passage leading from the tank 
to the boiler, means independent of said passage 
for maintaining equal pressures in the tank and 
boiler to permit the flow of water through said 
paSSage by gravity, a valve for closing said pas 
sage to Stop the Water flow, and means including 
a diaphragm responsive to the boiler pressure 
for Controlling said valve. 

22. In a hand manipulated steam iron, a boiler 
and a Water tank both supported on and forming 
part of the iron, means for maintaining equal 
preSSures in Said tank and boiler, a passage for 
transferring water from the tank to the boiler 
by gravity, said passage including a water re 
taining cavity which is below the level of both 
the boiler and tank and hence is incapable of 
draining into either the boiler or tank, a valve 
for closing the said passage, and means including 
a diaphragm in contact with the water in said 
cavity and responsive to the pressure of the steam 
in Said boiler transmitted to the said diaphragm 
through the water in said cavity for operating 
Said valve. 

23. In a hand operated steam iron, a boiler 
and a Water tank secured together and movable 
as a unit with the remainder of the iron, said 
tank having a recess formed in the exterior bot 
tom Wall thereof, a diaphragm closing said re 
CeSS, means including a valve for admitting water 
from the tank to said recess, a passage for con 
ducting Water from said recess to said boiler, 
and means Whereby said diaphragm is adapted 
to effect closure of said valve responsive to the 
preSSure in Said recess communicated thereto 
from the boiler via said passage. 

24. In a steam iron, a sole plate, a boiler super 
imposed on said sole plate and secured thereto, 
a heating element between said boiler and sole 
plate, a one-piece casting comprising a water 
tank for Supplying water to the boiler and a 
COver enclosing said boiler and heating element, 
the cover portion of said casting having a rim 
Which rests on the sole plate and the tank por 
tion of the casting having a part engaging a 
corresponding part of the boiler, means fores 
tablishing communication between the tank and 
boiler through said parts, and means for securing 
Said casting to the boiler, including means for 
clamping Said parts together. 

25. In a steam iron, a sole plate, a boiler 
Superimposed on Said sole plate, a heating ele 
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ment between said boiler and sole plate, a cover 
of cast material cooperating with said sole plate 
to enclose the boiler and heating element, a water 
tank cast integrally with said cover, said tank 
being located to the rear of the boiler and in 
cluding a portion which extends upwardly from 
the rear of the cover portion of the casting, 
said tank also including a portion cooperating 

with the boiler through which communication 
between the boiler and tank is established, a 
handle for the iron, and means for securing said 
handle to the forward end of said cover and to 

is said upwardly extending portion of said tank. 

STANLEY WALLACE, 

  


