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[57] ABSTRACT 
This invention relates to a method of cleansing by 

SOAP REJECT S/G- LATHER LOOP 

RATE OF CHANGE —RINSE LOOP 

5 PIN WASH WASH 
1 2 

LA MP 
DRIVERS 

/ 
S 
PUMP(CELL)ORIVERS 

COUNTER ' 

FT‘ REGISTER 
37 BIT 

37X 35 

DE CODE RS 

CON TROL 

(CELL FOUL D) 

laundering or like processes of a load of materials and 
/or articles made from polyester-cotton, synthetic 
?bres, blends of synthetic ?bres and natural ?bres 
which have been treated in such a way as to impart a 
non-iron or minimum iron ?nish thereto. The method 
is concerned with cleansing without detrimentally or 
seriously affecting such ?nishes. 
This is achieved by adopting a cleansing method 
which includes the step of continuously sensing 
conditions of the wash liquor during a cooling cycle of 
the process between the washing and rinsing cycles, 
and controlling the progress thereof by reference to 
said conditions to obtain a graded and stepped cooling 
pattern. The step essentially consists of continuously 
measuring the rate of cooling of the wash liquor and 
load and maintaining a predetermined rate of change, 
continuously monitoring the alkali and detergency 
values of the wash liquor and automatically 
introducing further alkali and/or detergent into the 
wash liquor in response to a reading below a 
predetermined value to maintain the alkali and 
detergent concentration above the predetermined 
value, and continuously determining the level of the 
wash liquor within the vessel and adjusting it upon the 
addition of cooling water, alkali and/or detergent to 
maintain it at a predetermined level, the temperature, 
alkali and detergency monitors being operable to a 
temperature below the thermal barrier of the material 
or articles being laundered. 

9 Claims, 1 Drawing Figure 
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CLEANSING BY LAUNDERING AND LIKE 
PROCESSES 

The present invention relates to a method of cleans 
ing by laundering and like processes articles and mate 
rials made from polyester-cotton, synthetic ?bres, 
blends of synthetic ?bres, and natural ?bres which have 
been treated in such a way as to impart a non'iron or 
minimum iron ?nish. 
During commercial laundering, articles to be 

cleansed are heated during the washing process in the 
presence of water, soap, detergents, alkali and other 
cleansing media. Subsequent to the washing period of 
the cleansing cycle, which is normally carried out at a 
temperature in excess of 80°—90°C, a rinsing period is 
commenced which removes the chemical re-agents 
used in the washing period of the cleansing cycle. The 
rinsing period is normally carried out with cold water 
and the wash load is subject to a sudden and consider 
able drop in temperature. 
The above process is unacceptable in the laundering 

of polyester cottons and the like since the articles or 
materials suffer from what is termed “thermal shock.” 
If such articles and materials were laundered by con 
ventional means they would tend to set in a crumpled 
condition due to the sudden addition of cold water. 
This may distort the articles and materials and thus re 
move the advantages of a non-iron or minimum iron 
?nish, imparted during manufacture, thus leading to 
the necessity for costly ?nishing in order to present the 
articles or materials to the customers in a satisfactory 
state. 
The common method which is now in use for over 

coming the above problems is to cool the load during 
the cleansing stage of the washing cycle by a series of 
additions of cold water allowing no more than a re 
stricted temperature drop per stage. The machine is 
run for a considerable period at each of these stages in 
order to allow even temperature distribution through 
out the load being processed. It can be seen that such 
a method is not only time consuming but also that cold 
spots will occur through the load being cooled, thus im 
parting local “thermal shock" with consequent dam 
age. Furthermore, due to the addition of cooling water 
being added to the washing machine, dilution of the 
washing liquor will take place thus allowing redeposi 
tion of the soiled matter held in suspension in the wash 
liquor as it falls below the required concentration to 
hold it in suspension. In consequence the soiling matter 
held in suspension will fall out of suspension and rede 
posit itself on the material or articles being cleansed 
thus imparting a dulling or greying affect. 
This invention is directed to the treatment of materi 

als and/or articles de?ned as being of polyester-cotton, 
synthetic ?bres (often termed “man-made” fibres), 
blends of such ?bres and natural fibres, as well as natu 
ral fibres which have been treated in such a way as to 
impart a non-iron or minimum-iron finish. Hereafter 
the words “materials" and/or “articles" will have that 
meaning. 
According to the present invention a method of 

cleansing by laundering or like processes of a load of 
materials or articles as hereinbefore defined includes 
the step of continuously sensing conditions of the wash 
liquor during a cooling cycle of the process between 
the washing cycle and the rinsing cycle and controlling 
the progress thereof by reference to said conditions to 
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2 
obtain a graded and stepped cooling pattern, said step 
comprising continuously measuring the rate of cooling 
of the wash liquor and load and maintaining a predeter 
minedrate of change, continuously monitoring the al 
kali and detergency values of the wash liquor and auto 
matically introducing further alkali and/or detergent 
into the wash liquor in response to a reading below a 
predetermined value to maintain the alkali and deter 
gent concentration above the predetermined value, and _ 
continuously determining the level of the wash liquor 
within the vessel and adjusting it upon the addition of 
cooling water, alkali and/or detergent to maintain it at 
a predetermined level, the temperature, alkali and de 
tergency monitors being operable to a temperature 
below the thermal barrier of the material or articles 
being laundered. 
The invention will now be described further by way 

of example. 
A method of controlling the process of arriving at the 

end of the washing cycle prior to rinsing is substantially 
the same as that described and claimed in the Appli 
cants prior British Patent Speci?cation No. 927,846. 
On the completion of the washing cycle, the washing 
liquor suspends all the soiling matter which has been 
removed from the articles being laundered. It is essen 
tial therefore that the suspending power of the liquor 
is maintained or the soiling matter held in suspension 
in the wash liquor will be re-deposited on the articles 
being laundered as dilution of the wash liquor takes 
place when controlled additions of cold water are made 
during the cooling cycle. If the suspending power of the 
wash liquor is reduced a poor standard of processed 
work is obtained owing to redisposition of the soiling 
matter on the load. To prevent this, whilst cooling is 
taking place the alkali and detergency levels are contin 
uously monitored. If either or both of these levels fall 
below a predetermined standard then further additions 
of alkali and detergent are made until the predeter 
mined standard has again been reached. 
The rate of cooling of the wash liquor and conse 

quently also the load is continuously monitored and is 
held at a desired rate of change. During cooling, addi 
tions of water are automatically adjusted to maintain 
the preselected rate of change. 
As further additions of alkali, detergent and water 

are added during the cooling cycle, there is an increase 
in the volume of the liquor within the washing vessel. 
When the level of the liquor rises beyond a preselected 
point of a level controller, an outlet valve or valves is 
opened until the level has been restored to the prese 
lected point. 
When the temperature of the was has fallen below 

the thermal barrier, a preselected outlet valve or valves 
is opened when the machine proceeds through its rins 
ing cycles in the normal manner. 

It will be seen that during the cooling process as dilu 
tion takes place, comparatively clean liquor will be dis 
charged through the outlet valve or valves. This liquor 
contains alkali, detergent and heat which can be stored 
and transferred to subsequent washing processes, par 
ticularly when a plurality of washing machines are in 
use. 

Since the condition of the wash liquors during the 
washing and rinsing cycles is continuously monitored, 
its content is known to precise limits. By re-using some 
of these liquors which would normally pass into the 
main sewers, considerable savings in the materials wa 
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ter, and heat can be effected. The last rinse of a rinsing 
cycle, for example, is of substantially the same condi 
tion as that of the incoming water. If it were found that 
this liquor was suitable as a final rinse liquor then it 
must be of a similar standard as that of the incoming 
water. It would therefore be acceptable as a ?rst rinse 
of a subsequent rinsing cycle. 
Again, the ?rst or second rinse of the washing cycle 

may carry substantial quantities of alkali ordetergent 
and by continuously monitoring these conditions the 
liquors can be diverted to a further storage tank and re 
used in the wash of a subsequent washing cycle. 
Bleach addition can be controlled volumetrically on 

a timed basis or automaticallyby reference to a con~ 
ductivity cell signal, or the rate of change of that signal. 

In the ?nal wash it is likely that only 10 percent of the 
original soiling matter may be held in suspension, the 
previous 90 percent having been removed in a previous 
wash. This liquor may be reused in other washing pro 
cesses with substantial savings in heat, alkali and deter 
gent and the like. 
A further aspect of the invention is that the waste li 

quors passing from the washing machine go directly 
into the sewers are of precisely known standards. These 
can readily be controlled in order to deal with stan 
dards laid down by the local authority. 
The control of the entire cleansing cycle is conve 

niently programmed according to the nature of the ma 
terials and/or articles to be laundered and according to 
the degree of soiling thereof. A range of programme 
‘cards each giving a predetermined sequence of opera 
tions would be provided, and one typical control se 
quence would be as follows: 

1. Cell Standordisaton — A conductivity cell refers to 
incoming water condition and re-sets for preselected 
rinsing quality. 

2. Drain Machine — involves operation of main motor, 
opening of liquor outlet, and energisation of dip 
probe. 1 . 

3. Interspin —— removes excess liquor and soiling from 
previous wash when looping back at step 6. 

4. Fill — involves main motor, opening of water inlet 
and operation of dip probe. 

5. Heat and add selected supplies — main motor in op 
eration and introduction of steam, alkali, soap and 
temperature sensing together with introduction of 
optional step 6 if detergency parameters are not met; 
otherwise proceed to step 7. 

6. Re-cycle (optional) — revert to step 2 and proceed 
through steps 2 and 3 repeating steps 4 and 5. 

7. Timed Wash - as for step 5 but with optional sen 
sors for bleach addition or with timed or volumetric 
bleach addition. 

8. Subsequent Washes — repeat steps 2, 3, 4, 5, 6 (op 
tional) and 7. 

9. Cooling Stage — controlled reduction of tempera 
ture of liquor and load with cold water additions at 
such a rate as to maintain a pre~selected rate of 
change of temperature of liquor and load while con 
tinuously sensing and adjusting, as necessary, alkali 
and detergency values and adjusting the level of li 
quor within the vessel. 

10. Drain — repeat step 2. 
l 1. Spin — timed cycle of spin drying with outlet open 
and main motor running at increased speed. 
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4 
Steps 12 to 15 are for a bleach sequence and are op 

tional. If bleach sequence is not required they are omit-t 
ted and step 11 is followed directly be step 16. 

12. Fill (optional) — repeat step .4. 
13. Bleach (optional) — with main motor operating 
bleach is added. 

14. Drain (optional —- repeat step 2. 
l5. Spin (optional) .— repeat step 11. 
16. Fill - Cold —-— repeat step 4. 

17. Rinse — with main motor, rinsing water is intro 
duced whilst rate of change of alkalinity is deter 
mined and the quality of the rinsing liquid is sensed 
by continuously comparing it with incoming water. 

Steps 18 to 20 are for a starch sequence and are top 
tional. If starch sequence is not required they are omit 
ted and step 17 is followed directly by step 21, if an op 
tional sour sequence is required, or step 23 if the sour 
sequence is not required. 

18. Fill (optional) — main motor running with temper 
ature controlled inlet of steam whilst outlet is open . 
and dip probe operating. 

19. Heat (optional) - as step 18 but with outlet closed‘ 
and inlet controlled by dip probe. 

20. Starch (optional) -- starch is introduced together 
with optional temperature and level control over a 
timed period. 

Steps 21 and 22 are a sour sequence and are optional.‘ 
If sour sequence is not required they are omitted and 
step 17 or 20 is followed directly by step 23. 

21. Fill (optionalc) — as step 18. 
22. Sour (optional) — sour is introduced either .volu 

metrically for a timed period or by reference to alpre 
selected standard controlled by a sensor. 

23. Drain -— repeat step 2_. 
24. Spin — repeat step 11. 
25. Spin — as step ll but at further increased speed. 

The single FIGURE of the accompanying sheet of 
drawings is a block diagram of an arrangement wherein 
the control sequences of a cleansing operation are gov 
erned by a solid state binary digital system. The ar 
rangement is such that instructions, given by a pro~ 
gramme card consisting of a 37 X 36 bit diode matrix 
board, are used to control the sequence of operations 
during the washing and rinse cycles of the process. 
The programme card selects the following parame 

ters: 

a. The liquor level within the washing vesselvia (Dip 
Board) 

b. The temprature of the liquor and load within the 
washing vessel via (Temperature Board) 

c. The length of time of the wash cycles after optimum 
conditions have been achieved via (Timer Board) 

d. The alkalinity of the liquors within the washing ves 
sel during the wash cycles via (Alkali Boards) 

e. The quality of the final rinse liquor within the wash 
ing vessel via (Alkali Boards) 

f. The selection of the process for man-made fibres and 
similar materials and articles. 

. g. The selection of the number of washes. 

h. The selection of bleach. 
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i. The selection of starch. 
j. The selection of sour. 
k. The length of time for high speed motor. 
1. The selection of outlet valves. 
m. The selection of inlet valves. 
11. The selection of motor speeds. 

Pre Sets 

1. The rate of mixing measurement and control for 
temperature and alkalinity via the rate of change 
board. 

2. The rejection of a wash cycle via the pulse genera 
tor/counter board. 

3. The selection of the detergent level is via the pulse 
generator/counter board. 

Each of the parameters is compared with preselected 
standards on the programme card or ?xed standard on 
the pre sets. When all the parameters are satis?ed, and 
only then, the shift register is pulsed on by the clock 
pulse generatorvia the sequence register control. If any 
of the measured parameters deviate from the prese 
lected standards the shift register is held until the nec 
essary adjustments have automatically been made and 
the preselected standards restored, at which time the 
shift register will be pulsed as previously described. 

It will be appreciated that not all the sequences avail 
able are necessary in every wash programme and some 
may be omitted (or repeated) according to require 
ments of any particular load. The programme card is 
designed to select not only the number, of washes but 
also the parameters of each wash. The control of addi 
tional supplies is determined by the programme card. 
During the rinsing stage the rate of change board gov 
erns the length of each rinse and the number of rinses 
is governed by the selection of the quality of the ?nal 
rinse via the programme board. 
The number and content of the programme boards is 

a matter of customer choice, though whatever the se 
lection the sequences of operations is controlled and 
governed by the selected parameters of each individual 
board. 
The invention is specifically directed to the cooling 

cycle of a laundering process between the washing and 
rinsing cycles i.e. to item 9 in the exempli?ed control 
sequence given herein. 

I claim: 
1. A method of cleansing by laundering and like pro 

cesses of a load of materials and articles made from 
polyester-cotton, synthetic ?bres, blends of synthetic 
?bres, and natural fibres which have been treated to 
impart a ?nish thereto, including the step of continu 
ously sensing conditions during a cooling cycle of said 
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process between the washing cycle and the rinsing 
cycle and controlling the progress thereof by reference 
to said conditions to obtain a graded and stepped cool 
ing pattern, said step comprising continuously measur 
ing the rate of cooling of the wash liquor and load and 
maintaining a predetermined rate of change, continu 
ously monitoring the alkali and detergency values of 
said wash liquor and automatically introducing further 
alkali and detergent into said wash liquor in response 
to a reading below a predetermined value thereby to 
maintain the alkali and detergent concentration above 
said predetermined value, and continuously determin 
ing the level of said wash liquor within said vessel and 
adjusting it upon the addition of cooling water,‘ alkali 
and detergent to maintain it at a predetermined level, 
the temperature, alkali and detergency monitors being 
operable to a temperature below the thermal barrier of 
the material and articles being laundered. 

2. A method as set forth in claim 1 wherein said pre 
determined rate of change of cooling of the wash liquor 
is effected by controlled additions of cold water. 

3. A method as set forth in claim 1 wherein, when the 
temperature of the wash falls below the thermal bar 
rier, at least one outlet valve is opened when the rinsing 
cycles are initiated. ' 

4. A method as set forth in claim 1 wherein, during 
the cooling process and as dilution takes place, the 
comparatively clean liquor being discharged through at 
least one outlet valve and containing alkali, detergent 
and heat, is stored and transferred to subsequent wash 
ing cycles. 

5. A method as set forth in claim 1 wherein bleach 
addition during said rinsing cycle is controlled volumet 
rically on a timed basis. 

6. A method as set forth in claim 1 wherein bleach 
addition during said rinsing cycle is controlled auto 
matically by reference to a conductivity cell signal. 

7. A method as set forth in claim 1 wherein the 
progress of said cooling cycle is controlled by a pro 
gramme card designed to control the sequence of the 
operation by a solid state binary digital system. 

8. A method as set forth in claim 1 wherein, during 
a washing cycle, the liquor discharged through at least 
one outlet valve and containing alkali, detergent and 
heat, is stored and transferred to subsequent washing 
and cooling cycles. 

9. A method as set forth in claim 1, wherein, during 
a rinsing cycle, the liquor discharged through at least 
one outlet valve and containing alkali detergent and 
heat is stored and transferred to subsequent washing 
cooling and rinsing cycles. 

* * * * * 


