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Abstract 

The interrelation of researches in detergents, 
appliances, and textiles is discussed, showing how 
a major development in one industry can force 
reactions by the other industries. Several new 
appliance developments, which might affect deter- 
gents, include a water softener built onto a washer 
and two novel washing systems. The possibilities 
of a home dry-cleaner are reviewed, as are ap- 
pliance industry reactions to the development of 
permanent-press fabrics by the textile industry. 
Some predictions about the washing machine of 
the future are presented. 

E ACIt WEEK AN ESTIMATED 54 million women in these 
United States pile an estimated 1.3 billion pounds 

of dirty laundry into home washers. They add deter- 
gent, bleach, bluing, ammonia, water conditioner, 
borax, and sometimes even vinegar to the machine, 
then push a button, and walk away. For ty  minutes 
later they come back and remove their clothes and 
inspect them. If  they like what they see, jobs are 
secure, until tomorrow. If  they do not like the results 
they have obtained, someone is going to get hurt. 
There is a law to prevent double jeopardy in legal 
cases, but, in our industries, multiple jeopardy is the 
rule by which we live or die. 

In the appliance industry, and possibly the deter- 
gent industry as well, there was formerly a tendency 
to regard the role in the home-washing process as be- 
ing narrowly defined. The job was merely to supply 
a mechanical package, into which the customer packed 
someone else's water, another's detergentl another's 
fabrics, and still another's soil. Such diversity of 
source materials could result in complete success only 
in a few, isolated cases. Looking back to those days, 
it is nothing short of miraculous that all of the basic 
industries have achieved such complete acceptance in 
the market place and that today the clientele is gen- 
erally pleased with the services performed for them. 
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A marked change of philosophy, indeed, a rather 
dramatic change, has permeated the appliance in- 
dustry. Fig. 1 shows our present concept of the home 
laundry process and the role played by other com- 
mercially interested parties. No longer does the ap- 
pliance industry confine itself to that segment of the 
pie labeled "Mechanical Package." As this figure 
indicates, the washing process is a system to be besieged 
in a methodical manner. The failure of one inter- 
connected component can result in failure for all. 

Because of this recognized interdependency, our 
laboratories some years ago authorized W. C. Powe 
to investigate the nature of tenaciously bound soils 
on cotton garments. Powe's results are well docu- 
mented within the Journal of the American Oil 
Chemists' Society, where he has published the majority 
of his papers. His experiments have taken a respect- 
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able bite out of that  section of the pie labeled "Soil," 
b u t  m u c h  remains to be done. l)owe's work continues 
and, no doubt, there will be more of his papers  in the 
future.  

G ood research, such as this, is useless unless a 
pragmat ic  evaluation is made of it, and from this 

evaluation comes a p roduc t  or p roduc t  modification 
designed to utilize the derived information.  The cycle 
i l lustrated in Fig. 2 was developed by W. 1~. Marple 
us a direct result  of Powc's efforts, l ' r ope r  use of 
this Super-Wash cycle makes possible a system of two 
separate  washes for heavily soiled clothing while full 
automat ion is mainta ined for the housewife. Results 
minimize soil redeposition by main ta in ing  at all times 
a proper  ratio of detergent  to removed soil. 

Bu t  this venture  into a second slice of pie has not 
real ly b rought  the appliance indus t ry  into direct 
contact with research conducted by others. To do that,  
we have had to move into more segments. Probably  
the most outs tanding example of in te r indus t ry  co- 
operation has been the simultaneous evolvements of 
permanent-press  garments  and the necessary home 
l aundry  equipment  to give p roper  t rea tment  to them. 
Pr ior  to the introduct ion of permanent-press  garments  
in 1964, our textile people were in constant contact 
with the researchers working in the foref ront  of this 
textile-process improvement .  The outcome was that  
p roper ly  sequenced, permanent-press  wash cycles ap- 
peared within a short t ime on our machines af ter  
t rade introduct ion by the textile industry.  

Tile cycle d iagrammed in Fig. 3 shows the results 
of our work. Although there are certain people who 
arc in disagreement,  we have found that,  for  opt imum 
cleaning, which is the first cri terion of l aundry  evalua- 
tion, hot water  is needed, tt/)t water  imwever can 
impar t  serious wrinkling to those fabrics containing 
thcrmoillastic fibers, which present ly  constitute the 
bulk of pernmnent-press  fabrics. Fo r  this reason it 
will be noted tha t  twice dur ing  tlle lat ter  par t  of the 
wash cycle we p u m p  out one-half of the hot, soil-laden 
water  and add back clear, cohl water. This serves the 
purpose of reducing the water  t empera ture  below the 
critical set t ing tempera ture  of the thermoplas t ;  thus, 
on subsequent centr i fugal  extraction, n(i permanent  
wrinkles are set into the garments  by the high-gravi ty 
spinning. Through use of this cycle we have been 
able to realize end-of-total-cycle, permanent-press  
rat ings of one-half to one point  higher than rat ings 
obtained without  water  cool-down. There is also a 
secondary benefit of bet ter  r insing by using this cycle. 

T his alone was not sufficient to take full  advantage 
of research on permanent-press  fabrics however. 

To what advantage  is it to have clean, unwrinkled gar- 
ments delivered f rom the washer if dryers  are not 
p roper ly  designed to produce wrinkle-free results? 
The textile manufac tu re r s  compensated for  this need 
for larger dryers  by s imply advocat ing that  smaller 
loads be dried. This suggestion was and is a good one 
for those customers a l ready owning prepermanent -  
press dryers,  bu t  again the appliance indus t ry  had 
to redesign machines to compensate for  these new, 
high-perfornmnce garments  and home furnishings.  

FIG. 2. Stylemaster of washer dial, showing "super" or 
extended-period wash-cycle. FIG. 3. 
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FIG. 4. Dryer drums, old and new, showing increased volume 
for handling permanent-press garments. 

Our approach to the problem is shown in Fig. 4. 
]n these machines, which constitute the major  p a r t  
of our present  production,  approx imate ly  20% has 
been added to the volume of the d ry ing  cylinder with- 
out major  additions to the exterior dimensions of the 
machine. Thus the customer has available an ap- 
pliance capable of doing larger  loads of permanent -  
press garments  acceptably without  ma jo r  al terat ions 
to her home l aundry  facility. An added benefit is the 
abil i ty to d ry  permanent-press  sheets and  tablecloths 
acceptably. Here  added dryer  volume is a definite 
advantage because of the  bulk of the fabric. 

This example of a systematic approach  to a new 
technology is probably  the best evidence to be offered 
in defense of the new philosophy prevai l ing in the 
appliance industry.  Wi thout  full  cooperation and 
t rus t  between these two different areas of interest,  
it is l ikely tha t  permanent-press  garments  would not 
be the mercanti le success tha t  they are today, nor 
would home dryer  sales have increased approx imate ly  
20% last year.  

I t is not newsworthy tha t  hard  water  contributes a 
negative influence in the home l aundry  process. 

The AOCS has been in the vangua rd  of those who 
have contr ibuted to the alleviation of this problem. 
The Society's work with polyphosphates,  and more 
recently with such chelating agents as ni t r i lotr iacetate  
salts, has helped immeasurably  with the solutions to 
the problem. There are however l imitations to the 
process of adding chemical sequestrants  to hard  
waters. The solution would be to install mechanical 
water-softeners,  or even demineralizers,  in each home 
so afflicted. Since this requires a major  capital  in- 
vestment  which all home-owners are not willing to 
make, the appliance indus t ry  has designed, and has 
in production,  an al ternat ive method to assure im- 
proved water  quality. 

Fig. 5 shows a machine to which we have added a 
small mechanical  water  softener. I t  consists of a 
flow-through type of canister which holds a cation 
exchange bed of about  2,100 grains capacity.  Results 
are typical  of those obtained when a full-scale softener 
is installed in the home system, tha t  is, marked  im- 
provement  in detergency. This device, in 15 grain 
waters, requires regenerat ion a f te r  every th i rd  cycle, 
which is accomplished by the usual method of flowing 
a brine solution through the resin bed. 

Our indus t ry  is peculiar  among those represented 
in this short  course in that ,  to br ing  a new product  
to market ,  great  periods of t ime and large amounts  
of money are required before the first uni t  is assem- 
bled. I t  is not a simple ma t t e r  even to change the 
knobs on products  since design, tooling time, tooling 
costs, and production-line change-overs are expensive. 
The first model of a new machine may  cost up to $10 

:FIG. 5. Water-softener installed on Sears Kenhmre washer. 

million. This is somewhat more than  most consumers 
are willing to pay. The innovations being presented,  
with the exceptions of the increased-volume dryers  
and the water-softener,  fal l  into the less expensive 
category of modifications to existing tools and fixtures 
or changes in purchased parts .  

There are m a n y  other modifications in process, such 
as bleach and  fabric-softener  dispensers, improved  
lint t raps,  etc. These are all to be re fe r red  to as 
reaction products.  The produc t  improvements  have 
been made general ly in response to some outside 
stimulus, such as researches of others or to our own 
researches. They are normal,  evolut ionary changes, 
not revolut ionary.  I t  has always been the goal of our 
indus t ry  to be active ra ther  than  reactive, and it  is 
reasonable to expect tha t  f rom research and develop- 

:FIG. 6. Coin-Op dry-cleaner. 
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Fla. 7. Accordion principle hand-washer. 

ment  areas there will emerge certain innovations which 
will mater ia l ly  affect other groups. 

T he new launder ing  device or lab result  which is 
today a mere gleam in some engineer 's  or scientist 's 

eye might, tomorrow, (.hange various product  con- 
cepts. W h a t  would happen,  for  example, if  suddenly 
a t ru ly  successful home drycleaner  was introduced by 
a nmjor  producer  or by several ma jor  producers 
s imultaneously? Certainly there would be some con- 
s tcrnat ion among the t)olyl)hosphate produ(.ers and 
some serious rc-evaluations made by detergent  
manufacturers .  

First ,  is this device a pract icable one? Fig. 6 
shows a typical  ('oin-ol)crated drycleaner  made for 
commercial  installations. I t  was originally designed 
to sell for about  $:L000. So the answer to the first 
question is "yes," such a device is practicable. I t  is 
possible, by today 's  met,hanical technology, to produce 
a hmne drycleam~r with a dealer 's  floor-price fa r  below 
the cost of the coin-operated machine. I f  this is so, 
what is keeping such a machine off the marke t  ? 

The answers to this question lie not in our par t icular  
competence but  elsewhere. First ,  in the past, the bealth 
authori t ies have taken a dim view of dryeleaning 
done at home because of the alleged toxicity of the 
commonly used chlorinated solvents. Michigan health 
authorit ies,  for example, stated several years ago 
tha t  such a machine would have to be a vapor- t ight  
device, which must  be installed within a vapor4 igh t  
room either separate  f rom the dwelling or in a spe- 
cially vented room within the dwelling. Ins tead of 

Fro. 8. Compressed air-washer. 

a mere machine installation, possession of such a 
device may  require a complete house remodeling. Nor 
do the safer  fluorocarbon solvents ful ly  sat isfy the 
objections of medical authorit ies since anesthesia and 
suffocation problems may  still remain. Hydrocarbon  
solvents are out. Again there is an area where inter-  
indus t ry  cooperation is needed to make a new product  
possible. In  this case, mechanical  technology must  
await  developments in chemical technology. The 
appl iance indus t ry  has acted, instead of wait ing to be 
acted upon. 

The next  figures are to enlighten those not wholly 
famil iar  with some of the various mechanical devices 
in use in today 's  washing machines. Fig. 7 is the 
Lawrence Welk special, a collapsible, accordion-like 
bellows into which water, detergent,  and a soiled 
shir t  are placed. The soap is j iggled back and forth 
a few times and, voila! clean laundry.  Fig. 8 shows 
the pressure-release model. Af t e r  water, detergent,  
and clothes are added, this device is sealed and air  
is pu t  into the system with a bicycle pump.  The 
tumbler  is rotated at a given rate for a given time, 
then the pressure is released suddenly by unsealing' 
the lid. 

These figures have been included for am)ther reason 
also. They are designed to show that  imaginative 
thinking is going into the creation of new wash- 
systems, an(t al though neither of these designs is 
ant icipated to reach record sales, there are other 
equally unique systems which might. 

O ne of the first qucstions always asked by groups 
outside the appliance indus t ry  is, when will the 

ultrasonic washer become a real i ty ? This (levelopment 
still holds our interest. With  an ultrasonic washer, 
energy is impar ted  to the wash solution by the vibra- 
tion of bar ium t i tanate or similar  t ransducer  elements 
geometrically a r ranged  for the best utilization ()f the 
generated sonic energy. 

Wha t  of the fu ture  of this type of machine? Un- 
for tunate ly ,  it cannot be said tha t  it will ever be 
available on the market.  As of this moment,  two 
factors  mili tate against  it. F i r s t  is the high cost. 
Mechanical energy can be impar ted  to wash solutions 
through rota t ing drums or oscillating agitators in a 
more efficient manner  and at much lower cost. The 
second major  objection is the use life of a t ransducer  
element. Al though these par t s  have been dramat ical ly  
improved, they still do not compare in longevity to 
gear boxes and agi ta tor  blades. 

The ultrasonic washing machine will become a 
real i ty only when these two objections are eliminated 
and an increase in efficiency is accomplished. Until  
such time our interest  will not cease, but it will 
diminish. The diminution will be to the point of 
jus t  keeping a constant watch on the field for new 
technology. The same can be said about other such 
scientific novelties as lasers, masers, and fluid 
amplifiers. 

In  what  direction, then, shall the home washers 
of the fu ture  progress ? I t  is impossible, at this point 
in time, to sketch what  that  machine will look like. 
There are however certain predictions about  the com- 
position and per formance  of tha t  machine which can 
be made with reasonable accuracy. First ,  and prob- 
ably foremost, tha t  machine will use water  as the soil- 
removal  and t r anspor t  medium. No other medium 
has yet  demonstra ted that  it can dissolve, emulsify, 
or solubilize the quant i ty  and var ie ty  of soils that  
water  can. The very abundance of water  militates 
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against its displacement by synthetic materials re- 
gardless of present or fu ture  water costs. 

There will however be a gradual  decrease in water 
quality, to be expected and compensated for either 
in detergent formulat ion or by at tachments to washers. 
I t  might be necessary to extrapolate the little water- 
softener to include a second ion-exchange bed which 
accomplishes demineralization. Mechanically this is 
a simple step, but certain service problems are bound 
to arise f rom it because of the acid-alkali regeneration 
current ly  necessary for de-ionizers. 

T he washer of the fu ture  will be expected to deliver 
less toxic wastes to disposal facilities. This as- 

sumes that  conservation forces will continue to win 
their  campaigns against pollution of ground waters, 
streams, and lakes. Here, most certainly, a combined 
effort of the detergent  and appliance industries will 
be necessary. I t  will be the function of scientists in 
the detergent field to make available surfactants  and 
builders which are innocuous to wild life;  and it  will 
become our function to assure that  a minimal amount  
of these pollutants are delivered to sewage-disposal 
plants. Perhaps  a clean-up system somewhat like tha t  
used on today's drycleaner  will be needed. 

Another  detergent  necessity will be proper  sur- 
factants, builders, and brighteners for  synthetic fiber 
fabrics. As a colleague in this short course has 
indicated, this is the fastest growing segment of the 
textile economy. W. L. Marple of our laboratories 
has been working in the area of soil release from 
textile surfaces. He has been able to show that  
demonstrable differences exist in the soil-removing 
capacities of various surfactant  and various builder 
types. He is evaluating removal of f a t ty  soils ra ther  
than particulates, and his works show some basic 
needs for the future.  New, fat-removing surfactants  
are needed and will be most impor tant  in any fu tu re  
washing machine. 

Some recent work points to the necessity for  proper  
sequencing of the addition of surfactant  and builder 
ingredients. I f  this proves out, it  might become 
necessary for the washer of the fu ture  to have several 
dispensers programmed to deliver individual deterg- 
ing ingredients at the proper  times dur ing the cycle. 

The introduct ion in recent months of soft-releasing 
finishes for textiles and their subsequent improvement 
will probably serve to simplify our task somewhat. 
As these finishes become more effective, lower hot- 
water inputs will be required for proper  detergency 
and probably also a lowered level of mechanical- 
energy input.  There will remain however a var ie ty  
of textile materials which require hot water and 
vigorous agitation. Since the machine of the fu tu re  
will be required to handle both sets of conditions, the 
soil-releasing t reatments  will be handled in a special 
cycle just  as in permanent-press garments today. Thus 
the machine will remain multicycle. 

The mult ipl ici ty of cycles could lead to the use 
of a low-order computer  into which instructional  
inputs will be made in respect to the fiber being 
washed, degree of soiling, weight or volume of load, 
and type of finish on load, to cite a few possibilities. 
The machine would then deliver the proper  amount  
of water, freed of polluting ingredients, at the proper  
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FIG. 9. Recent articles on paper garments .  

temperature  to wash the stated load. Washing assis- 
tants would be delivered f rom reservoirs at proper ly  
sequenced times of addition. The water  will be 
modified to conform to pollution requirements before 
it is dumped into the sewer. And, finally, the load 
will be dried in the same cylinder to the proper  
moisture content for maximum iron-free performance.  

The machine will be constructed, to a great  measure, 
f rom materials current ly  in the research area. Plastics 
and other polymeric materials will play greater  and 
greater  roles in its construction. Controls will be com- 
pletely electronic in nature  with remote control pos- 
sible from any point in the home. Too, the washer 
will be designed to blend harmoniously with other 
decor in the home, and color changes will be possible 
to permit  f requent  paint ing of rooms if desired by 
the housewife of the 1980's. Noise will be minimal. 

T he description of the washer of 1980-plus is 
predicated upon one assumption, tha t  is, tha t  dur- 

ing the 1980's we will be washing fabrics of similar 
s t ructure  to those we wash today. Fig. 9 shows a 
cloud which could obscure the horizon. Here  is a new 
group which might  have to be accepted into our midst. 
Whether  or not paper  will take a sizable port ion of 
the exclusively textile garment  t rade remains to be 
seen, but  there are previous examples to judge by. 
Whatever  happened to the handkerchief  ? the kitchen 
hand-towel ? the napkin ? Are diapers going this way 
now ? Where  will it end ? All of these must  remain, 
for  the time being, rhetorical  questions, but  cer tainly 
the answers, as they develop, will be followed avidly 
by all of us. 

The washer must await these fu ture  developments. 
Perhaps  the "washer" of the fu ture  will be nothing 
more than a tumbling cyl inder  made of a r t  gum, which 
will erase dir t  f rom paper  garments. Bu t  regardless 
of what  the fu tu re  holds, the mutual  cooperation of 
all industries concerned with clothing maintenance 
must continue;  for  only through a mutual  at tack 
on common problems can the full  satisfaction of the 
homemaker and the futures  of our respective em- 
ployers be assured. 


