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This invention relates to washer-extractors and par 
ticularly to an improved washer-extractor including a 
unique control for the duration of the application of 
steam during the extraction portion of the cycle of opera 
tion. 

Washer-extractors, particularly those of the large com 
mercial size, often introduce steam into the basket con 
taining the articles being laundered during the spinning 
of the basket at extraction speed. This procedure is 
intended to produce a predetermined moisture content 
substantially uniformly throughout the cake or the articles 
being acted upon. Otherwise, the moisture content varies 
throughout the mass, with excessively dry spots occurring 
throughout the mass. 

I-Ieretofore, it has been the practice to arrange the 
cycle controller for the washer-extractor somewhat arbi 
trarily to introduce steam, after extracting speed is initi 
ated, for a period of from about two and one-half to 
three minutes. While such an arrangement has proved 
reasonably satisfactory, complaints have arisen. The 
duration of steam application varies in accordance with 
several conditions, including temperature of water of the 
last bath, size of load, pressure and quality of steam, 
degree of extraction before introduction of steam, detail 
of machine, and extraction speeds. The ?rst three of 
these conditions are the most important. 

It has been found that the temperature of the exhaust 
from a washer-extractor bears a direct relation to the 
time steam should be introduced during extraction in 
order to produce optimum conditions of moisture reten 
tion. 
The principal object of this invention is to provide a 

means for controlling the duration of the application 
of steam to the interior of the basket of a washer-extrac 
tor in order to provide optimum moisture retention. 
Another object of the invention is to provide such a 

washer extractor in which the control is substantially 
independent of the temperature of the water of the last 
bath, the size of the load, and the pressure and quality 
of steam. 

Still another object of the invention is to provide such 
a washer-extractor in which the temperature of the ex 
haust from the washer-extractor acts as an index of the 
time of steam application. 
A still further object of the invention is to provide a 

system wherein time and temperature control the opera 
tion. 

In one aspect of the invention, a washer-extractor may 
comprise a perforated cylindrical shell forming a drum 
adapted to contain articles to be laundered. The drum 
may be mounted for rotation on a horizontal, hollow 
shaft within a housing having imperforate walls. Steam 
may be admitted, under the control of a solenoid valve, 
to the interior of the shaft and directed into the interior 
of the drum through radial passages leading from the 
interior to the exterior of the shaft. 

In another aspect of the invention, an exhaust passage 
may be connected to the imperforate housing, and it 
may include within it a fan for exhausting the vapors 
from the extractor. 

In still another aspect of the invention, a thermostat 
may be located within the exhaust passage, and it may 
lead to a control unit for operating a solenoid valve within 

10 

15 

20 

30 

40 

45 

55 

60 

65 

70 

3,234,571 
Patented Feb. 15, 1966 rice 
2 

the steam inlet line. -In a still further form, a timer may 
be arranged to be stopped until the predetermined tem 
perature is attained. When the temperature is attained 
for which the thermostat is set, such is an indication that 
the cake or load is heated all the way through. 
The above, other objects and novel features of the 

invention will become apparent from the following speci— 
?cation and accompanying drawing which are merely 
exemplary. 

In the drawing: 
The ?gure is an elevational vieW, partly in section, of 

a Washer-extractor to which the principles of the inven 
tion have ‘been applied. 

Referring to the drawing, the principles of the inven 
tion are shown as applied to a washer-extractor including 
a perforated shell forming a drum 10 having imperforate 
end walls through the center of which a hollow shaft 11 
extends and to which latter the drum 10 is ?xed. The 
shaft 11 may extend through the end walls of the housing 
12 and be journaled in bearings within a casing 13 that 
surrounds the housing 12. 
The interior of the perforated shell drum 10 may in 

clude perforated, arcuate dividers 14 forming compart 
ments within which articles to be laundered may be lo 
cated. The portion of hollow shaft 11 within the drum 
10 may include perforations 15 for a purpose to be de 
scribed. 

Shaft 11 may extend to the outside of housing 12 and 
may have ?xed to its one end a pulley 16 that is connected 
to a motor (not shown) by belt means 17 for rotating 
drum 10. The ‘one end of shaft 11 may be connected, 
through a rotary seal, to a stationary line 18 through 
which steam is directed to the interior of drum 10 via 
the perforations 15. In order to control the ?ow of 
steam to drum 10, a solenoid operated valve 19 may be 
located within the steam line 18. 

Housing 12 may include an exhaust duct 20 to the 
upper end of which a double-path duct 21 may be at 
tached. Duct 21 may include paths of ?uid ?ow 22 and 
23 on each side of a transverse passage 24. In passage 
24 there may be located a motor 25 that drives a fan 
26 for inducing ?uid ?ow through paths 23 and 24 to 
exhaust the interior of housing 12 and hence drum 10. 

It has been found that optimum moisture retention, 
uniformly distributed throughout the load, bears a de? 
nite relation to the ?nal temperature of the exhaust through 
the duct 20. This relationship seems to be substantially 
independent of the temperature of the last rinse water, 
the size of the load, as well as the pressure and quality 
of the steam admitted through line 18. 

In order to take advantage of this relation, a tem 
perature responsive device 27 is mounted within the duct 
20 in the path of flow of the exhaust from housing 12. 
Device 27 is connected to a control unit 28, the output 
of which operates the solenoid valve 19. Control unit 
28 may include a thermostat with variable settings, with 
in a range of 130° F. to 180° F., for example, with a 
switch that would interrupt the circuit to a sequence con 
troller 28' until the preset temperature had been reached 
by the exhaust in duct 20, at which time the valve 19 
would be closed and the sequence controller 28' would 
be restarted. 
The moisture retention in two loads of articles, treated 

during tests under wide-1y differing conditions, was substan 
tially the same. (1) Using 166° F. water for the last bath, 
steam was introduced thirty seconds after the extraction 
motor was energized. The exhaust fan 26 was started 
about forty seconds later. Steam pressure was approxi 
mately 120 pounds per square inch, and the high level 
of the exhaust temperature was 192° F. The ?nal mois 
ture retention was 49.6%. (2) Using 90° F. water for 
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the last bath, introducing the steam in the same Way as 
before, starting the fan 26 at the same time, and with the 
steam at 107 pounds per square inch, the high level of 
the exhaust temperature was 187° F. The ?nal moisture 
retention was 48.4%. 
From the foregoing, it is evident that the control of 

the duration of steam admission to the drum 10 by the 
temperature of the exhaust provides a substantially uni 
form optimum moisture retention in the load over widely 
varying conditions. When the thermostat is actuated by 
a predetermined steam temperature, such is an indication 
that the cake has been heated throughout its thickness. 

In a further form, the sequence controller 28’ may 
be arranged to be stopped when steam is ?rst admitted 
and then reactivated when the steam at the thermostat 
reaches a predetermined temperature. 
Although the various features of the improved washer 

extractor have been shown and described in detail to 
fully disclose one embodiment of the invention, it will 
be evident that changes may be made in such details and 
certain features may be used without others without de 
parting from the principles of the invention. 
What is claimed is: 
1. In a washer-extractor, an imperforate housing; a 

drum having a perforated cylindrical wall mounted in 
said housing and ?xed to a hollow shaft that extends out 
wardly of said housing, said shaft being connected to a 
steam line through a rotatable seal; means ‘for rotating 
said shaft; radial passage means in said pipe for passing 
steam to the interior of said drum; an exhaust duct lead 
ing from. said housing; a fan in said exhaust duct for ex 
hausting vapors from said housing; a valve for controlling 
the flow of steam to said hollow shaft; temperature re 
sponsive means in said exhaust duct; and a control unit 
responsive to the operation of said temperature responsive 
means for controlling said valve. 

2. The method of extracting moisture from a load of 
material and providing a uniform moisture retention in 
said load, which method comprises centrifuging said load 
at an extracting speed while injecting steam through said 
load; and controlling the duration of steam injection in 
accordance with the temperature of the steam exhaustingv 
from said lead. 

3. In a washer-extractor, an imperforate housing; a 
drum having a perforated cylindrical wall mounted in 
said housing and ?xed to a hollow shaft that extends out 
wardly of said housing, said shaft being connected to a 
steam line through a rotatable seal; means for rotating 
said shaft; radial passage means in said pipe for passing 
steam to the interior of said drum; an exhaust duct for 
exhausting vapors from said housing; a solenoid operated 
valve for controlling the ?ow of steam to said hollow shaft; 
temperature responsive means in said exhaust duct; and 
a control unit responsive to the operation of said tempera 
ture responsive means for controlling said valve. 

4. In a washer-extractor, an impenforate housing; a 
drum having a perforated cylindrical wall mounted in 
said housing and ?xed to a hollow shaft that extends out 
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4 
wardly ‘of said housing, said shaft being connected to a 
steam line through a rotatable seal; means for rotating said 
shaft; nadial passage means in said pipe for passing steam 
to the interior of said drum; an exhaust duct leading from 
said housing; a fan in said exhaust duct for exhausting 
vapors from said housing; a valve for controlling the ?ow 
of steam to said hollow shaft; temperature responsive 
means in said exhaust duct; and a control means for ef 
fecting a cyclic operation of said washer-extractor and in 
cluding means ‘for stopping said cyclic operation after the 
extracting speed is begun, the valve opened and the fan 
is energized, said control means further including means 
responsive to said temperature responsive means for clos 
ing said valve and restarting said cycle of operations. 

5. In a washer-extractor, an imperforate housing; a 
drum having a perforated cylindrical wall mounted in said 
housing land ?xed to a hollow shaft that extends outwardly 
of said housing, said shaft being connected to a steam 
line through a rotatable seal; means for rotating said 
shaft; radial passage means in said pipe for passing steam 
to the interior of said drum; an exhaust duct for exhausting 
vapors from said housing; a solenoid operated valve for 
contr-olling the ?ow of steam to said hollow shaft; tempera 
ture responsive means in said exhaust duct; and a control 
means for effecting a cyclic operation of said washer 
extractor and including means for stopping said cyclic 
operation .after the extracting speed is begun, the valve 
opened and the fan is energized, said control means 
further including means responsive to said temperature 
responsive means for closing said valve and restarting 
said cycle of operations. 

6. In a washer-extractor, an imperforate housing; a 
drum having a perforated cylindrical wall mounted in said 
housing and ?xed to a hollow shaft that extends outwardly 
of said housing, said shaft being connected to a steam 
line through a rotatable seal; means for rotating said 
shaft; radial passage means in said pipe for passing steam 
to the interior of said drum; an exhaust duct for ex 
hausting vapors from said housing; a solenoid operated 
valve for controlling the ?ow of steam to said hollow 
shaft; timer means for actuating said rotating means and 
valve for rotating said drum and admitting steam thereto 
during a washer-extractor cycle and including means for 
interrupting the operation of said timer means during said 
actuation; temperature responsive means in said exhaust 
duct; and a control unit responsive to said temperature 
responsive means for closing the steam valve and reacti 
vating said timer means. 
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