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 and most important of all, thanks   contributors, 
names appear alongside   pictures, and 
whose efforts this book would  exist.

But a large number of other people have conspired with us 
make Radical  as a whole greater than the  of its
individual parts. At the  of  bill are Tony  Martin

 Barbara Kern and Pat  of   editorial
team, who assembled a  deal of  material in 
‘Communications’. ‘Food’ and ‘Materials sections.

Next comes that visionary  Cliff 
closely followed by  who scanned the manuscripts with
eagle eyes and pounced unerringly on every woolly  that
dared to spay 

Then    red-eyed, nimble-fingered 
  Shirley and Janet; the people at  

who by introducing  to  House  this book;
  and     who maintained

a straight  and  disposition in spite of  absurd
 and  excuses;   who produced pro-

cessed pictures sometimes  than  originals; Jenny 
who picked  way  through a maze of copyrights and

 permissions, and Carol  who took over from her at
    and  Richmond- Watson, who purged the 

of all  adn 

A whole  of      in a multitude of
major and minor ways.  include, in more-or-less random order:
BRAD,  COMTEK,  Clarke,  Pauline

      Peter  Phil
   Gerry Smith, Simon  Martin

Spring, Nick  Jenny  Nick Saunders, The Street
Fanners,  Stein, Andre Schiffrin, Martin  Joy Watt,

 Wats,   Woody.

Dedicated
To 
if he only knew
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This is a book  technologies that could help
 a Less oppressive and more fulfilling society.

   the  of  
suitable for  by individuals and communities, in
 wider social  of  production

under workers’ and consumers’ 
 book is not a blueprint. We don’t imagine we

hare all  answers. Some  the proposals 
   to be misconceived. But we cannot

know in advance which  and which won’t. W-
&we  the range as broad as possible, ranging
from the sensible and piecemeal (‘we used to do
that during the war’) through  straightforwardly

 (for example, workers’ self-management) t”
the more-or-less utopian (say, repopulation of the
countryside). This  a considerable variety,
reinforced by the  of the authors, who
each interpreted their brief in different ways. Some
of the articles are  technical, others 
practical; some   giving just the broad
outlines. They often  “ne another. This
simply reflects  state of the art: a crazy-holy
repertoire of theory and practice from which we can
grow what  think tits the dream.

It is nor a recipe book.  it does contain
detailed instructions about  things. Some
authors  carried  and wrote definitive mono-
graphs on  subjects.  didn’t have the heart to

 all these,  there are  quite meaty pieces
here and  But    it’s a general 
on book, broad     deep, aiming at making
clearer how    might work in a
transformed society,    of the process of
creating one. We have   keep just enough
detail  give you  idea how it might feel to do
these  

Some readers might   because we 
 much on  technology. we have

   home   and

ed in   is  change of technology but
of control, work-patterns, and products; and 
because we want  show alternatives which will
partly replace factory production. The 
of factory work is beyond the framework we chose,
but we try t” show  possible, where the
present proposals relate to it. Other ‘gaps’ in 
coverage (for example medicine, education and
many others) are  sketchily filled in in the
Directory/Bibliography at the end of the book.

The  of the material is simple enough
 is laid  in sections, each with a  editorial

introducing the individual articles and explaining
(if necessary) their claim  represent  

 In between the sections are  with
theorists and practitioners of radical technology,

 explain themselves, and a series of drawings
by Cliff Harper which we call Visions. The Visions
are a very important part of the book, because they
correct a bias toward hardware which any 

 book suffers from. It is  much easier t”
draw  than relationships  feelings  

 and the hardware always tends  come 
more vividly. In the Visions, we have tried t”

  social context of Radical Technology,
situations which, although they may look utopian,
really  be implemented now  
groups of people  themselves together. Truly,
they are  visions (and  of   could be’,
and ‘pictorial theses’  be  modified 
taken  first in the head and then in the fields
and 

 book begins and ends with attempts t” 
the  of ‘Radical Technology’. firstly with a

  of its bastard origins and the 
 thought which have influenced it, and finally 

  bibliographic essay and directory of
heroes, practitioners, critics,  ideas, and almost-

 intentions.
therefore the  of  at It took a lot  hard work than we  
expense of the  and  and the

   To some extent this is
  is  because  underrate the import-

ance of basic  It is   what is 

  wretched book together,  we’re  
the sight of it,  now we’re off for  of
breakfast.

Over in you.



 Gwen  modern  industrial societies are
 contemptible, ruthlessly exploitative,

  and a hell of a drag  live in,
  anything   do  change them?

Let us grant that   such  
  growth jags, foreign  Billy Graham, 

 afterburners. and lobotomy on demand are not
  do the trick.

Let’s face  nobody has  tie answers. But
  has got  be done, and this bock is a

   which we think are going
 in  right direction.   a group of friends

 fc: the past four  have  producing a
   the slogan

Radical Science and  Technology‘. It 
 of  a strong party  and

     are  tracking
the elusive   we  call ‘Radical 

 in order to cage it once and for all. In spite
of  efforts  remains at large.  knows

where it will strike next?
But  the  the word  

 means ‘going to   and accordingly ‘radical
   a fundamental  examination of
  role of technology in modern societies. It also

 a   the ideals of the 
Left. Let’s  we’re into  We have to
break  the politic-i,  social, and

 forces   and oppress 
 he  is these forces  one another together

  a web of mutual reinforcement so  that
it’s hard to know where  begin loosening their
grip:  of ownership, status games, the way

 you work, what   at  what the
   who gives the orders, what 

 on, what  see on TV,  you can or 
not buy  is cne of these  but

we think it’s a good  to get your fingers in the
crack. Out of  assumption a  model is

 is both  and normative,
and suggests that real socialism will  a 

  of the whole  of productive activity:
machines, methods,  work-places, 

patterns, training. allocation   loci of 
 systems, distribution, pricing, 

 attitudes, engineering 
 s c i e n t i f i c  

Where doe? this ‘model’   You 
only   it out of the corner of  eye,  it’s
difficult  say.  can identify  of 

 which have    years, start-
ing in the febrile days of  late   young
scientists and   and even some old
ones-were dropping  like flies into spaces of
personal and political discovery they  dreamed
existed.

 OF  SOCIETY

 hasn’t always been an easy pill to
swallow, and it has had its critics. In  past few
decades, as Western capitalism moved into high
gear for its assault on   
a new version of 19th century pessimism
emerged, with critics  from several different
standpoints that the whole thing  quite intoler-
able. Writers like    

 and   constituted  coherent
school of  but they had in common a belief
that modern-technological-indusuial society itself
engendered most of the problems, not just 

 of it, such as capitalism. This implied 
 the  and 

into a  more spartan and generally 
 Some critics   further and 

that the scientific world-view itself.- 
analytic, reductionistic,  ,

  was the root of modern alienation. This
  romantic, even mystical, reconstruction

that drew inspiration from pre-industrial techno-
logies and   Bibliography
2.52). Well, some of us fell for this and some of 
didn’t, but it certainly made us think about 
logy and ‘modern consciousness’ and  being
human was all about.

Meanwhile, it was hard to be  in  sixties
and not get caught  in the wild  revolution
against the dominant values of  culture 
reliability, ambition, obedience, technical rationality
privacy, competitiveness, consuming, mask-wearing

  influencing and influenced by the anti-indust-
rial  The freaks were into relationships,
communalism. head trips, being rather than having

 doing.  technologies (apart from domes.
beads. and candles) were inner  for
exploring worlds in    creating a mode,
a mood. a  a way of seeing and feeling more
alive. It was  the  tended  be 
on society as a whole, living in  interstices. 

  cheap to run and  pioneered a whole



    smaller-shale.
   on   
   t echnology’  would
 allow more even development, production geared to
real needs, and greater self-reliance. This impressed

 as further  of  evils of 

than essentials masses, accentuated 
   and  eroded old skills

and   and  a 
 on foreign supplies of material. 

and technical assistance.  did 
place, if GNP is  witness.  in  hideously
distorted form.  it 

 logy and of the  ‘Taming  of the
 Small’.

The only missing  was socialism. At this
point, inevitably, China enters the story. She 

 many principles of radical  in
 a strikingly original way,  the old arts and
blending them with the new;  factories
judiciously combining big  small technology so 

  the best  of those;  natural materials
 and waste-products; encouraging self-reliance at all
 levels; and creating a balance of  and manual
 work in a context of  equality and
 guaranteed welfare    to

    Chinese  to invert  
  Instead of  the sole emphasis

 life  of hedonic  Some of  on  growth and hoping that social benefits
into   and    same again. would accrue as a side effect, the Chinese set 

to establish social  and  living 

ECOLOGY   and found  economic growth appeared as
if from nowhere, They put people before economics

  of the   was the and the heavens did not fall down,  at a GNP
  Some of us  this  badly. per capita of under   whatever that might

We did get  it  but what remained  mean in China’s case. it can be done. The Chinese
 an   Old  never had, and still  were, and remain, an 

hesitates to take into account, of the physical and   
 biological constraints on  human action. You
 can’t go on growing   energy con-

 use of    and you
  the biosphere  an infinite rubbish

dump. Suspecting a   between
industrial  and long term environmental

  people  that the only really safe
  the long  were those which 

rated   far  possible, or at  treated
her with appropriate  This led them to

    of   in 
    setting, use of natural

  the   ‘self-sufficiency’. 
  it   or ‘Low-

 Technology’. and   familiar 
of  devices  windmills, solar
collectors,    of which this book
has  due share.



THE    but later examples of local or regional economy
run  anarchist  although short-lived

Right from    were all socialists for external  encouraged us a great deal. It
one kind or  We didn’t need became   there were no technical or
that capitalism had to go.  yet,  the economic reasons why  participatory

 we felt were most wrong in  society producer- and consumer-control production systems
were  approved   others who called could nor be set up which would be  ‘efficient’
themselves    to  that there enough to provide all the necessities and a good deal

    of    The   to  it  
represented   and social democrats. how- merely that people hardly dare believe it could be
ever deep its   capitalism,  least
shared its rational, materialist values of Progress.

true.  became clear that part of  task  to
persuade them that it  What do we do while

Science,   Growth, Central-
 Power, and fascination with the 

waiting for&e revolution? We let our imaginations

  smart-ass  like Apollo
off the leash and get on with building  of the

and Concorde.  
post-revolutionary society wherever and whenever

 They seemed to we can.
 3     in 

     corporate liberalism: What emerges from these varied influences is a
   be  for maximum  of theories and elements:

  the products  being A theory of technology and society which insists
   as compensation for the that we can control technology, but if we don’t it
 alienations of life and work in an will control us;
 economy. Of course, under these Recognition of physical and biological 

 forms of socialism, distribution would  
he fairer,   products  rational,      and

 services much better. This was not in and control from the bottom up;
ion. But the basic separation of production and
consumption, the assumption of 

A bias towards simplicity  frugality in life and
 technology wherever possible;

 and technocratic criteria for social
priorities,  broadly the same as liberal capitalism.
Even  projected   similar. Provided we

 worked hard and behaved ourselves, eventually
a state would arrive (‘post-industrial society’, 

 ) in  machines would take over most
of the work and we could  go  and 

Prefer&e for dire& gratification in production
rather  through the medium of commodities;

But the other great stream of socialist thought,
represented by  anarchists and utopians, looked
at  quite differently. At first one could hardly
take them  They seemed to believe 
the subtle  satisfactions should be given
priority over production requirements; that 
should be satisfying in all its aspects;  power
should flow from below: that  action is not all
in  city;  production and consumption need
not be segregated in the factory and the home, but
could be fused in  community; that revolutions
are  of hope, not despair.

It is  true  in  19th century all
this  hopelessly impractical  premature as 

An exploratory   a dogmatic application
of the theory (suck  it is. 

Willingness to learn from unlikely  suck as
‘primitive’ cultures and technologies, ‘mystical’
experiences or abilities, and even liberal social

 may seem a strange chimera. Well, we have
no monopoly on radical technology. Make up your
own criteria if you don’t like these.

Two topics deserve more comment. One is the
question of romantic sensibility in technology, and
related to it, economic restraint as a positive and 

 life style. A focus on ‘inner life’ may be far more
rational than we think in terms of buzzes received
for effort expended. Neither need it be incompatible

 a fine command of the hardware  as Robert
Pirsig demonstrated in Zen and  Art 

 Maintenance. Likewise, frugal life-games may
be far more efficient than opulence-games in terms



of resources  fo: satisfaction gained  down
there in the lower reaches of of the marginal 

 other topic, in  ways complementary
to the last, concerns  nature of production and
how  community  can fit into
a wider national or   Some goods

 be mass-produced centrally.  possible
but unlikely   could be
introduced in factories.  is really needed is
change of ownership; change in the patterns of
immediate  change of work-organisation on

 shop Boor; and  of products. And this in
a context of   work, as useless pro-
duction is  cut out. and the output of

 goods and  increases at the community
and household levels. Of course. rotation of work,

 of   other rewards. consul-
&ion with   hours, and so on,

 have to be  debated. The aim is an
  of public,  and private

 the    of  ideas that have
ken around for  can be found in 
book. The  continues in its ad hoc way.

  this   parry with  few of the
ideas we are working onithinking about/wondering
if. There’s  in the Bibliography.

  self-building; community
workshops  Vision No  

 Vision No    
zero-profit enterprises; self-crganised  by

 unemployed people; swap-shops and 
  tool-sharing  food 
 consumer takeovers of  coops.

  co-operative takeovers in
existing firms; alternative product possibilities;
campaigns for the right to do socially useful work;
community and consumer consultation; special
retraining schemes; support for strikes and sit-ins.

  scientists and technologists: a 
work of ‘free range’ technologists engaged in com-
munity work, repairs, evening classes, and research;
science based living collectives; wandering technical
tinkers; new courses in technical colleges, 

 polytechnics, and schools; directories of alter-
native work for scientists and technologists.

  campaigns for measures to  up
large holdings; forms of collective ownership, com-
munity land  repopulation of countryside:
national self-sufficiency in food; city allotments.

 communities: conversion of conventional
farms and derelict land to intensive husbandry;

 rural villages  Vision No  clearing house
for  on available land; small industrial
projects; directories of part time work; exchanges
between city and  courses in new technique:

 and economic changes: campaign for
guaranteed annual  work  new
laws concerning  groups and collective
ownership;  finance, credit anions, com-
munity levies.

 economic analysis of particular
alternatives; radical Technology 

 analysis’  what   use-
less? Planning for transition to a  society;
encouragement  radical technology and radical eco-
nomics thesis topics for students.

That’s all. There is  lot of work to do, but one of
the nicest discoveries one can  is to  that
work is the biggest turn-on of all if you think it’s
worthwhile and  control it yourself. Kropotkin
said something   this:

‘Struggle that all may live this rich, 
life, and be   in doing so  will 
a happiness that nothing else  give.’



which may seem unorthodox, at
least in the West, but which can be   
highly productive: Tree Fanning,

 

Fish Farming, and Hydroponics.   
Hydroponic 

are rejected  some 
 as  artificial’,, 

though organic nutrients
can be used, and 
though in some urban

 where there
is little or no soil it is
difficult to think of

 other 
 of growing food.

 think it is 
the  of 

 t” 
  between

 views.
Neither do we feel we should  to

     
  of  S e y m o u r   the

 p l e a  f o r     

   discussion on food is information
    and what  of  



up in  attractive and palatable way. John
  some simple methods of

food preservation, and Monica Hill explains
 essentials   of many appromhes to

cookery:  But we cannot pretend
 in    words in this section

 can do    the surface of this
vast  Even the books in  Bibliography

    points. Moreover,
techniques for increasing individual and regional

self-sufficiency in food  only one
element  though a very 

one  in the overall struggle
for liberation from the power
of the State and Big Business
in all spheres. The various

food production techniques
described here all imply, in varying
degrees, major political changer,

 which  Reform is the most



The   of  has  become 
modem   where culture 
been  out    where 
principles have   by economic
principles.  the  few decades, the replace-
ment of crafts  the continuous introduction of
innovation has  changed  
of food production.

The firs: innovation  the  of
 by machine. The  of 

machines on farms increased from 3 50,000 in. 1942
  three million in   increased

the effectiveness of  system by imposing an
  order on the workforce. The
   organizational efficiency. by

  proportion of output to input, appeared
to    and 

 of   accompanied this
 process.

A second basic innovation  the introduction
of the   combined use of
artificial  new pesticides and new plant
strains-during    and early  In the
UK, nitrogen  quadrupled and
potassium consumption doubled in the 20 years
after 1950.     pesticides to
be widely used, but now herbicides are used in

 quantities.  breeders concentrated on
 strains  were resistant to the new

waves of pests.  varieties  selected to
produce less  A  ‘green revolution’ took

 A R E    O F
SUCH A 

 tons, during  same period. These
 were accompanied  extensive 

Above    is claimed to he efficient.  culturing of crops  the  of larger
But it is  to challenge the term ‘efficiency’.  farms as the main food producers.
Efficiency  terms Since then, however, yields   The

Nor in terms of   British wheat  five year average for 196670 of these crops was
growers produce 2.2 energy units for each unit  on the previous five year average  England
expended; potato   1.1 units, and  and Wales. ‘The yield  acre was 27.9  per
sugar beet,  refined to sugar.  only 0.49  acre for barley, and 31.4 cpa for wheat. It is true,
units. Batter; eggs produce 0.16 and broiler  that yields have  improved slightly,
chickens produce 0.11 units of energy for every the 71-73 average being 34.6 cpa for wheat, 31.3
one  Compare  performance with
that of  maize fanners who produce 13-29

  for barley.
 is not  true to say that the ‘efficiency’ of

 of  and primitive  in New  agribusiness is determined solely by economic
Guinea who produce 20 units, for each energy criteria. Agribusiness is efficient by only one
expended.  inputs into the  economic criterion-the ratio of gross monetary 
system are   but the food put to input.  other considerations, including
energy produced is rising only marginally. For productivity, are secondary. Thus, following the
instance in  US, food energy consumed has risen
from about 150   in 1940 to about 250

definition of the Ministry of Agriculture. Fisheries

  1970.  energy input rose 
and Food,  are  sorts of farms: 

700   in 1940 to 2250  in 1970.
   with the highest

ratio of   input-which have “higher
Nor is agribusiness efficient in terms of net incomes,  more and have lower 

 is.   acre. Yields in rent and  costs  acre”; and low
 and Wales    wheat increased  17.4

  per   during 194044, to
 28.5 and 32.1 cpa for  Production of
wheat rose from    to 3.4 million tons,

 output of  from 2.2 million  to 

   quarter of farms
with the lowest such ratio. The advantage of 
firms is clear-reduced  and machinery costs
per acre. But the productivity   output per acre)
bears no relationship to this  of performance



 ARE THE OBVIOUS COSTS?

These can be  in three parts: exploitation
of nature; exploitation of  and the associated

political costs.
 of  direct  The

 widely known  effect is that caused
 by  major undesirable properties of

which are  broad range of activity. and
widespread  All the  of the

 group, which includes DDT and
  are  and   the use
 of Dieldrin, Aldrin. and Heptachlor as seed dressings
 on   first aroused attention   possible

side effects of insecticides  this country. in 
springs of 1963 and 1961 bird  increased
alarmingly, causing a public outcry. Game birds and
predatory  and bids were affected. It was

 that the deaths were not solely due to 
oral  of pesticides, but that certain predators
had  declining in numbers since World War 11.
This decline was linked with a  in the shell
thickness, caused by increase in the production of
enzymes-which broke down the 
necessary for  calcium deposition. Thus,
instead of simply asking rhe question “how much

  kill an animal?” it became clear that
the possible  term effects on animal populations
had  he investigated.

 dairy, livestock and cropping
farms produce outputs comparable to   
similar  farms, for most size

 groups.  ‘low-performance’ mixed farms
(of  sizes) consistently  
performance’ farms during  LP farms

produced  per acre, HP farms  per acre on
average. The greatest discrepancy occurred on 

 larger farms   acres), where 
performance farms produced  70 per cent of

 the  of  farms. High-
performance farms had, of course. a higher

return on  input (about  compared to
 per  and   farm income 

 compared   per  And  are the
determinants of efficiency.

Thus, talk of making  farms more efficient in

Attention was  focused mainly on DDT, as
it  the most widely used of the powerful and
persistent pesticides; The main cause for concern
was its build up in food chains, especially in aquatic

 The effects on soil   still he
measured even 12 years after application. The main
drawback to DDT use became the  up of
resistance among insect populations to the chemical.
Thus,  withdrawal of use of DDT in  US was
due more to the recognition of its future non-
profitability  to the recognition of its harmful
effects on biological systems.

 term studies concerning other pesticides’
effects on soil  have been notoriously
sparse, and often poor. Most soil micro-biological
work has been carried  totally ignoring the 
of soil  Thus, the long term effects of
medium persistent herbicides   or 

 have  to be established. Much basic re-
search needs to be done before the bland reassur-
ances of the  companies can he accepted.

Serious short term  have so far occurred
only rarely in p&rice. AU insecticides are highly
soluble in fatty tissues and  by disrupting nerve
impulse transmissions. Schradan, an 

 order to provide for increased food demands is phosphate, caused many bird deaths in the 
mystification. Agribii efficiency does not produce but was replaced  more selective  of

more food  nor  that a measure of  low toxicity.
its success. It produces more efficient  more   pollution problems.
efficient capital, and if  produces morefood, Artificial  unlike their organic counterparts,

 so much the  hut that is a secondary  not  by  soil. Thus, they are 
  The drive to increase the technical
 efficiency of the food production process is in fact

 ‘leashed’ into waterways.  only is this a
waste-which. considering that it takes five tons of

 a drive   the creation of surplus value, or
 

 oil   one ton of  cannot he
 afforded-hut it   of



vegetation in   process is 
 and it reduces rhe available oxygen

for  life.    be transformed to
nitrites,   a  to  and 
especially dangerous   This possibility is
likely to  as   being used  

  despite price rises due to
 energy costs. .

The  of continued  dressings 
also cause  further  of damage to the soil.
When acidification,  by  is not
rectified by   to soils may ensue.
Long  damage   occurred by 

 of  such  Boron.
  change to   as 

  instead of   maw-composted
material   has   its
pollution   include  of
organic  to  via surface runoff,

 of   plants at concentrat-
ions undesirable to animal health, and further

 of  to  If can also
block soil  reducing  ad 

 reducing   process. Carryover of
disease   encouraged by the loss of oxidation

   
While pollution  ecosystems directly, there

   in which natural  can be
affected. The most profound alteration is caused by

   of  aeration of large
 of single crops. Without  there

would be no such   pests.
That said, however,  is no need for 

to exaggerate the  by its insistent 
  it be   yellow peril of

 barley or by  green slums of
commissioned forest.

Biological controls   degraded in various
ways. The one  has  most attention is
the removal of  Although the president
of  National Farmers  has been heard to

 that “evidence shows that there is no loss of
 controls by removal of  providing

there  other hedgerows nearby”, there is a lot of
evidence to the  In some studies yields
have been improved by 20 per cent. 
method of degradation is  burning after

 This   made ‘economic’ when the
carryover of stem pathogens,  to continuous

 crops, increased. Such  are  of

economic necessity rather than sensible 
or sane  It is interesting to calculate the

 wastage in  burning.
Another  of how  methods 

 rather than  is provided by the
 of  which may kill the natural

predators. thus giving  to   which avoid
    classic  of  is

rhc  of  as a
 pest. Similarly, the ability of insects

continually to  immune  insecticides
means that ever-new formulations are required.

 it makes for good business-if what you need
is another pesticide. sir!”

A final word on the subject of natural controls.
 you do find that dream dome with a 

of land of your own; you may well be unable to
grow anything organically, especially if your land
backs  a pea farm. Even  you manage to avoid
the spray. and your plats are kept covered, the
natural predators probably won’t  the ugiy

 of capitalism.
*Exploitation of  In the part 20  half
of the workforce-a total of 400,000 people-has
moved from the land: a telling  of the
outdoor conditions created by 
Although some see this as a move to greater 
efficiency, it is probable  the total number of
people involved with food production is still the
same-the test being employed in factories
producing  pesticides, and lots mote

 value.
Since 1956, according to the statistics, 2009

people (over  per week), including 334 children
under tbe  age. have  their lives
through accidents on  England and Wales.
The largest proportion of these have been caused by

 overturning, or from falls. Legislation has
now  this figure. Since the introduction of
the  Act (1952) there has  only one
fatal accident due to pesticide use up to  
to the bill there had been  fatalities on farms.
But  1972 there were four fatalities.

Most accidents with pesticides, however, have
occurred away from the land. Nearly a hundred
people have died from accidentally drinking

 for instance. The dangers of liver damage
due to long term, low level  to DDT 
other chlorinated hydrocarbons) is most acute to
those  the  The 
of liver damage have now been underlined by the



recent discovery  hydro-
carbon  Chloride)    The
acute  of   Likewise
been associated   of  rather

 long term  

  has  with it the
   been   automation in

other industries.    rather than
  meant    tractor

  from back  and deafness.
 insidiously, machines  created job

   tasks. so that
conditions of work bear  resemblance to ‘the

   more   of modern
faming  contented   in 
and cream adverts,  be of the dairyman in his
concrete and   bone’  milking
80 cows, three rimes a    only respite
king a visit from the 

Probably tie  exploitation  concerned
with  Tradition  required  farm-
workers live at the place of employment, often in a
tied   of  and   housing

   in  areas, workers have to
tolerate housing  that elsewhere would be

   to”  damp, 
and    There are also
geographic disadvantages regarding shopping,

 and education.
  The tied  is also at the base

of the   of power in landed
circles.  than being paid a respectable wage,
workers are accustomed  having a tied cottage.
It means that    power, since
their homes   risk    their jobs.

    workers on
   been   by

the division of     Whereas
previously many jobs were carried  communally,

 is now  to harvest rimes: and even here
there is   of  gathering, and

 This In  has led  weak 
with  militancy. The  area where significant
militancy has occurred  to be in  orchards

    :      
took  the roads   and bird scarers.

 the  however, farmers  now acquiring a
reputation for militancy.  is not difficult to see
“try. More and  they  caught in a bind. I

Food prices continue to soar, yet produce prices
are  by other interests-the government,
the Common Market, and the food companies. Not
only are  shackled by world capitalist forces
and  they are increasingly being reduced
to the status of technicians/sharecroppers for

 They  become  on food
processors (for  pea industries) not only to
buy  crops, but also to tell them when to plant
and to supply the capital to buy their  deal.
Farms have had to increase in size (the number of
farms in Canada, for instance, declined by 20 per
cent from 1961-71)  withstand fluctuations in
return on capital, and to make possible the
necessary investment in machines and  in
order to guarantee high yields.

In doing so, farmers become  dependent
on the  supply sectors of industry.  is
dependency on virtual monopolies in each area;

 David Brown, Ford, and 
 dominate farm machinery; ICI, Fisons and

 control  Fisons,  and 
Geigy and  are the leaders in pesticides; and
the infamous seven major oil giants, control the
fuel applies.

The  of power from the land to the
boardrooms of  is exaggerated still further by

 one man for 
of  rock. Mohammed  of
Morocco  a third of the exports, and 
than one half of   of phosphate
rock. And as for oil?



The influence of Agribusiness  dictates
governmental research   extent that

 e!!  in this field goes to ‘articulating
the paradigm of pesticide and  usage’.

   is built on 
phosphate.  no research is undertaken on
organic  and  little on biological
control    the economic

 is propagated  the  of the
scientific method.

PROSPECTS   

 is now   is power-that
 is just   distributed as 

and  in the    It is not so widely
     equally to food.

The   in food prices in the last
two  are nor  to a sudden increase in the

 popularion.  new is happening to
 food   started in 1972  three

  For the  time. the USSR
 the US market and purchased 400 million

bushels oi wheat. Secondly,  production
advances that came to be  under the phrase
‘green  began   off. Finally, the
richer countries.   boom times,

 increased their  of meat. This

 Chile offered to pay cash. When 
 over thrown, the US approved the sale. and
 offered 
Meanwhile.   few businessmen made money

and gained power from the  
pressure was  on producers to produce
more.  was the  in  UK  as much as

   inflation of land 
 tripled in    with the

annual loss of 50,000  of 
 the problem still further. These

pressures will dictate that ‘efficiency’ must become
still more ‘efficient’ with all the 
contradictions that that entails.

WHAT CAN BE DONE?

‘Alternative’ forms of agriculture, as outlined in the
 that follow. can and do challenge  of 

the  values of agribusiness.  instance, we
 are constantly reminded that we  in a consumer
 society. The public’s willingness to accept an
   product is indispensable in 
transition from  intensive agriculture to

  automated agribusiness. The
 is built into the final product itself.

 by creating an  choice in relatively
 unimportant aspects, such as the size and  of

last &or may be  reason   USSR  eggs,  real  of nutritive value, price and
decided to enter the wheat  at the time it  ecological impact is obscured. But by insisting on
did.  Russians needed greatly  supplies  consideration of these factors alternative agriculture
of grain to produce meat; previous shortages had   the values of agribusiness.
always been accommodated, and the  harvest was However, it is not enough merely to pose the

 fifth  ever for them. But as a result of  alternatives; it is necessary also to challenge the
Russian  in ‘72, the grain reserves in economic system  which agribusiness is

 fe!! from 120  tons to 21 million tons. founded. To do so from an agricultural perspective
The USSR’s   the consumer and requires certain novel forms of 

capitalist market  had two  effects. It has  around and among farmworkers is
created such a sensitivity in the market that essential, but as we  seen,  is difficult
speculation is  and it is better to invest  because of problems inherent in the unusual
in food than in money. This sensitivity has exposed  position of such workers. Hence other challenges
the  in the whole system. For  are also necessary. Two possibilities are  The
when the anchovies recently returned  Peru’s formation of  
coast it  that  underdeveloped countries cooperatives alone, but also productive and
would be  able to  their own, much distributive cooperatives-needs to be encouraged
needed protein,  that soya bean farmers in the in order to  the control of  If

 would suffer.  will also be necessary to ignore al! the  of the
It     underdeveloped

countries arc in   going to benefit. The
change in the market has meant that the US has
assumed  control over  The US
was the  exporter for eight of the 20

 showed the greatest increases
in prices during 1972. The rest of the developed

capitalist game and     . .
 forcefully the inequities of 

distribution. Both efforts should  
diversifying both  means of  and the

   

 controlled a further eight. The under-
   only four, but were

the main exporters of the 20 commodities with the
lowest price  of all the  world

  isn’t much  for
countries like Mozambique which have been

 produce cash crops at the expense
of homeconsumed food crops. The increase of
control by the   had more obvious political
effects. Critical supplies of wheat were denied to
the    

 the  throughout should be on
  in  the

problems as   merely  or economic
but political too.  in approach, not
merely being  alternatives but to challenging
the system  in as many ways as possible.
And  in the end product. away from
monocultures and dependency  a few distant
technocrats, towards natural systems controlled by
the people working them.

Charlie 



It is absurd   guess  the  necessary 
support a person. because   enormously

 productiveness,   do husbandmen. But it
 help to  that  land of good

quality. without  fertilizer but with
animal manure.   two ions of  an acre
or  tons of potatoes.  requirements
can be   a   acreage indeed but

  included)  live on vegetables
alone-that  if  mean vegetables in the accepted
sense,      “I am

    pow all my
own  is  

The aim  be the  of soil, plant
ad animal  is    but guided by

 knowledge of   common urban belief
  are inefficient because animal protein

requires more  to produce  vegetable
protein is   as  countryman who’s
forked   of animal manure on his potato patch

 know. For  it is   an animal
 transforms a  proportion of the vegetable
  ii cats  food  man  other

 it is not  that the vegetable matter
nor  transformed is   is transmuted, in
fact, into a better     than it

   
 heap.

    best 

The  holding  maintain its
  by importing fertilizer from outside itself.
  The  of waste vegetable matter that can be
    on  holding is never enough to
maintain  The   agribusiness

farms of Eastern England and  grain belts of
America   of  amounts of

 ammonium  and the vegan 
supporter  or begs farmyard manure from his
   or his  gradually
becomes sterile. The  of shit produced by a
human is almost 

If a Briton  his   of  he will
have about half an acre of good arable land per
member of his family, but  most people elect to

 in towns we  at  double  and assume
five  of  for a  of four. To maintain
and   fertility and health of this area
without imported fertilizer, herbicides or pesticides

 a   of both plants  animals.
A thorough  of crops  always be

 for one  is not affected by the
 of  and one species makes different

demands on   and  different residues back
 it.

 to  ail grazing,
browsing and rooting animals suffer from internal
parasites.  one species   on one patch
 and parasites will build up to lethal proportions.
Follow one species  another and each species’
 parasites will die when ingested by another
 

Different   make different demands on
grazing. Thus adult  can eat long  grass

and should be put first on to new grass. Sheep and
horses crop  to the ground and should follow
cattle. Goats like scrub and bush country and prefer
leaves to grass. Horses suffer on too lush grass-
they thrive on poor grazing. Pigs eat grass too but
will thrive in woodland and can mine deep down for
roots, underground insects and the like. Geese 
thrive on good short grass but need grain to fatten
them. Hens also eat grass and clover but need grain
to lay eggs. They eat weed seeds and insects, harmful
and otherwise. Ducks and geese of  thrive on
wet land and on water. To deny ducks open water,

 agribusiness does, is as cruel as keeping hens in
battery cages. Ducks eat the snails that cause 
fluke.

 us imagine that a family takes over five 
of  First put pigs on to it, concentrated
say at half a dozen pigs on half an acre. Electric-
fence them or  them with pig-netting, or else
tether them, but if there are trees and bushes you
can’t tether. Take a small piece of land at a time,
pig it for three months, then burn the scrub and
level, and plant crops. When all the land is thus
cleared (pigs will clear almost anything) gradually
establish a proper rotation.

 say two acres down to  (this means
temporary grass-and-clover), an acre to corn, an acre



 other crops. Subdivide your two acres of grass,
put     (because it  be free of

  them  old cattle,  
with   you: horse, and  these with
geese.     (or   of
grass and plant say half an acre of  the rest
with potatoes and   The three
years of grass  have improved the  enormous-
ly. After you’ve harvested the spuds and such of the

 artichokes (well-dubbed  by
the  as you want for soup and seed, shove
the pigs on to clear  remains. Follow the roots
with spring barley and oats, the wheat with roots.

 the spring barley and oats with 
clover seed and  you  have half an acre of
fresh   to  your calves on
next year. Follow  half that you have put again
to  with spring corn  with grass-and.-
clover. The famous  Four  Rotation
is:  Follow
this on your four acres of farm-cropped land and
you won’t go far wrong. You will grow all the 
you need for bread, the barley you need for beer
and animal feed, and the grass you need for grazing
and hay and your land  improve in 
content, structure and fertility from year to year
until it becomes the equal of any land in the
world.

If it needs lime, lime it from time to time. Cut

 of your grass for hay every year. Clamp roots-
odder beet is one of the best,  are fine for

 in the winter. marrow-stemmed
 rape and hungry-gap-kale are winter fodder too

-to be grazed off  In the summer work for
he winter. Remember, Britain is not New Zealand

 grass grows for ten months of the year.
On your acre kept for gardening  a rotation

 Of course  fruit patch cannot  rotated,
 it is better to plant standard  high) hard fruit

 so that you can graze underneath them with
 or ringed pigs, and necessary that you

 muck (farmyard manure) soft-fruit 
 every year.  (cabbage  love lime,

 if necessary lime before them. Peas and beans
 follow comfortably brassica. ‘Roots’

parsnips, carrots,  turnips, beet) come nicely
  Potatoes come well after 

 muck  for potatoes.  pig the land
 you have lifted the potatoes-the pigs will get

what you left.  lime-then brassica again.
 that in the garden and the field,
 (beans. peas,   make

 so the more you can grow the less you will
niss the artificial fertilizer bag.

Now, on such a holding, everything benefits by
 else. Nothing is wasted. All crop residue

 kitchen refuse goes to either pigs, poultry 
 Straw from  is  for litter for pigs

 cattle and  by them into  muck.
  though, is fed to cattle and horses to

 hay. All shit from all animals goes back
nto the land. Skimmed milk from butter-making

 to fattening pigs, calves, or young poultry, whey

from cheese-making the same. Pigs will fatten on
barley-meal and whey or skimmed milk. After 
harvest  the scythe with hens. They will eat
the spilled corn and also the weed seeds. Move hens
in movable arks over grassland-their manuring and
scratching does great good. Aim to grow all your
own protein-fish-meal is now  a ton and going
up and the fish-meal plants denude the seas. Pulses
of all sorts (the seeds of  are high in
protein-especially  beans; good grass-and-clover
cut young and made into hay and  is also high
in protein; fodder beet is fairly high; dairy by-
products  high; but corn ,  barley, oats. rye,



 

maize) is fairly    high-protein
crops and  the  from the ‘farmer’s

Hens   eggs on  grass and grain
 Hens    and  their  chicks

much better than an incubator can. Let them. Sows
will   a year cut of doors with the

 of shelters and provided you don’t keep
them on the same land  than four months at a
time       will provide you
with milk,  and cheese, help   and
poultry with their  help I  with
their  and    calves  year for
beef,  for  if you are  The pigs

 do much of your  but a  also
will help enormously. She  live on what you can
produce on the holding  work amazingly

 and  (she is ten  than a
garden  and  do what no  in

  has  done yet  reproduce her

One  thing. Plant  somewhere on your
    wilderness for wild plants

and   Earth  not created just for our
benefit.

John Seymour

Anything written on organic gardening must begin
   compost heap. This is the essential

 that makes it possible  garden without
chemical 

 many systems of  and the
oldest     in China some four
thousand   Had the 

 sanitation instead, they  have starved
their land of potash as  as humus. Today, we
can only hope that  wili not take a great ‘leap
forward’    for they could 

 the  of their soil by copying  follies
rather than developing their  methods towards
greater ecological efficiency.

In small gardens  kind of compost bin is
desirable  hold the heat in, for  and 

 the  for turning. Those who have plenty
of bricks  breeze blocks can build one like a
square cornered  with slots in each side of the
open end  take  boards for the front.
Wooden  can be   topless and bottom-
less ‘cold frames’ three  four feet high, also with
removable board fronts.

if you are making a brick bin, dip your bricks in
bucket of water  soak them with a watering can,
 the cement will stick  their surfaces. Set the

 blocks  the  do not  one
 the other (any  a model) and

 a few half inch  at intervals for extra
 Secondhand bricks are good bin-making

 but  iron and sheet asbestos are
 insulators. Wood is excellent and if it is

 and then given a  of black  green
 paint, which, unlike ordinary paint, sticks

 top of this  preservative undercoat, it 
  years.
Start the hap by setting  double  of

 running from the back  the front of
 heap and protruding under the bottom of the

 front. These should be on the soil, for no bin
 have a cement floor which prevents the
 getting in, and which makes it impossible 

 Wooden bins (and those made with posts at
  and inch mesh wire netting with opened
  string-stitched inside   hold in
 heat and moisture) can be moved round the



          

         

         

       

      

compost heap has rested.
   the brick   spread rough

refuse such   sprout or cabbage stumps
     back on something hard so
that    Add   or

   the   or
sappy weeds  rhe draught. Then pile on
your  eight inch  of  and garden
rubbish. climates, though in tropical   eggs of

  is  baking bread-there are the  parasite are carried.
    are ways of using  and If everyone used this  (also known as

   make a product WC want-compost is as ‘Chairman Mao’s  we should save
unnatural’ as a  axe. a Loaf of bread, a glass of thousands of tons of potash  make

beer. or a chunk of  An easy way is  pile better compost  cheaply than we do. There
up your weeds in  of the bin and every are. of course, many organic and inorganic

morning rake  the compost bucket from under activators which can be used according to the
the kitchen sink and rip it on your heap, before directions on the packets that grow more 

  with  or  forkfuls of rubbish every year,   has his CT her private
keep off birds and    over it a supply that   closet contents
bucket  of what   known  ‘Household  be used as an activator, but the  is 
Liquid  which is one part of urine to get enough vegetable waste to go with this in
three  of winter.

This is  besr  of   it supplies Many people are working   for a
nitrogen  ammonium carbonate-which methane gas generarot  will run on cur 

   breaking bacteria,  and kitchen and  rubbish. Such
and  the  we take in generators will  us   the  our
with  food.  of  and municipal  compost produces  cook   and 
compost  show   of potash, because it and light our homcs,      in
has    in the  and  in     rhc  soil 
growing  algae  cause  in  in  soils  which 

 SC  your potash through your  our 
 heap to   soil. Thcrc are no      our      by

disease bacteria  by urine in 



    reach 
during its  ten  heat  then 
as the  take  This temperature  cook
weed     rice    spores
of  Ii   to  
compost    the heap, forking it

 of the bin.     and 
it back  which    

        
it with       hold 

 in   the   ii  dry,  
old  bags so that moisture condenses on
their undersides    into the heap, which

    in  winter it
is easy to  the  and  plant foods in

 or   so  a permanent or
      under for 

  
     tea leaves:

      other than
    bones and vacuum

 dust.    used to be included,
hut   cleaners  to include lead

  add lead  to   apart
   from  which blows in through
 windows if   in   Milk bottle

tops and the  some  use  roasts can
be  parts per    the lead worn off

 type is the reason  the  of
newspaper in compost  be kept below 10%).

          

 especially if the garde” is on clay or
 part of a  Clear the rough grass -with the

mower to use in your  compost heap, then
 it three times in dry weather with about

three weeks between each. This will   the
couch grass by letting the air in, and even destroy
some of the docks, but before each  go
over and pick up any growing root sections for
burning.

 can  fillings of a
compost heap in a  made in summer for

 use,  an  and  heap for
spring. If  have large quantities of grass

  a  “se this mixed with
weeds, and add    lime to whiten the
surface   inches. Then  stakes down
into the  channels   are building the
heap,  them  afterwards  give extra
ventilation.

This clean  policy is vastly better than
clearing small corners  dotting rose, currant and
gooseberry bushes in them, for it  your one
opportunity to reduce weed roots to humus and

  the millions of weed seeds that are waiting
to germinate under the jungle. Never have your
land  unless it is also cultivated and given

   for  merely-
gives a  surface through which docks will

But if  hare dead  available, and these
are   free by council 
do   them in the compost heap. Instead,
make a wire  enclosure and stack
it full of  treading them down, and watering
them if   in the  place for the stack,

 is in   under trees where nothing
much   Dead  rake about  years

   the heip of woodland fungi, and
despite  that is said  orthodox  with an

 to     peat, there are no
poisonous leaves. Oak and beech make the 

   and chestnut leaves  rot
in rime. taking   years.  has
its   locked up  the  and is

  providing the moisture-retaining and
 power  humus.  it as well as,

not instead  compost, and those who  sandy
soils  clays that bake hard in summer should dig
or   they can into their gardens.

If you have a bed of nettles,  them with the
rotary mower every six weeks. They make 
compost material and you  kill them  in
about  years.’ This policy also kills bracken in
time. Those who are short of compost material and
have spare space should buy the sunflower seed
sold cheaply for parrot food and sow this an inch
deep and a foot apart each way. pulling  the
plants when they  four feet high, before the
stems get too woody to break down easily.

Old gardens are often short of lime. You can
check the lime content with a soil tester, which
contains a kind of liquid litmus paper and a 
chart to give the  of your soil, which is the unit
in which acidity or alkalinity is measured. 
which is what you need, is   and though you
can compensate for deficiencies by adding slaked
lime  the quantity indicated by the tester,
mushroom compost is a   This
consists of straw, dried blood, horse manure and
ground chalk, and brings good humus as well as

 to  a good start to a new garden  any
compost is ready. Do not buy the more elaborate
kind of soil testing kit because these give their
 answers  in  of what chemical  are
 required 

If   an old  that is 
borrow or hire a  mower Like a  and 

 should have the best of the compost
which is ready in the spring,   show the

  from compost most strongly. If yours
 You  have to hire the service of the ,  a small garden, plant Duke of York,  it

operator of the   but it will probably be  can he lifted to scrape new when it is in full 



can   and Ulster Concord. for
 baking in their 

 and  timings and sowing
seasons would  too much   give here,
but    free  a stamped

spring  roots   go woody and strung. 
 has a    it  by looking like

crazy turnip growing above ground. and its nutty
 is wasted by cooking, as is the vitamin C,

which is 37 mg per 100  raw, but only 8.9 after
  in   issued by the boiling  30 minutes as directed by orthodox

     books.
  Association of organic Many vegetarians are organic gardeners, and all
   a bookie* on safe vegetarians should be, for they gain  by the

       improvement from compost cultivation.
    dug,  cabbages such as Parsnips. sown in April or  early May so they

   for  eating in salads   woody are also nicer raw than  but
 as  or   in August,  the finest value for root salads is Cook’s Delight
 from   the end of  put in leaks. beet, so called because it  no cooking. Sow”

  have been  in April  put in in March for summer eating, and in May to store
by  dropping a plant, roots down. into a  through the winter (between  of peat in a
hole about eight inches dsep thrust in to the soil
with     pointed broke” fork handle.

 box in a dry shed like carrots) it will grow mote
food value to the square yard than almost anything,

  the   water and  perhaps  that is easy in a small garden. Each stands up  of
 the  for up to a foot and can grow to 

 from   provide an
 of vitamin  in the leaves if these

without growing woody. It never bleeds, so a large
   in the   day after day.

Another bargain for space  Sutton’s 
lettuce, which is a frilly kind for maximum vitamin
C, with  midribs for highest carbohydrate and
leaf protein that bring the average specimen up to

 a lettuce. Their real garde” value lies in the
fact that they can last for  than a month from
a single sowing, if the thinnings are transplanted
about eight inches apart each way. Successive
growing from Match till August will keep up a
supply right into the autumn. In a very 
garden a vegetarian who concentrated on

 Cook’s Delight. and Chinese Rose,



 and  for winter   grow
the most food for least  to supplement rice,
pulses, or pea tribe grains such   or beans.

Another   is  from sets
    March an   

 taken to   of   skm
showing     are, on well

 They need  of  attention of
seed onions and are  to onion fly. Dig 

  them  bunches in  with time to
 late  such   King after

them.
Vegetables of the cabbage family,  sprouts,

cabbage,    turnips,
radishes,  radish   should be
concentrated  because they are all subject
to  disease, for which  is no organic
remedy and   effective chemical one
either. Farmers  it by rotating their crops
for it dies  in  soil  nine years, and by

 and keeping to  7.0  can be kept down.
 can    soil  long.

One old    drop three inch long
sections   stem  the dipper holes 

     effective, but research
continues  the   Research

  find a   Organic gardeners
should keep   crops together so the

  some    they have  grow
   resistance.

Potatoes   be Like lightning-never
striking the same   but the onion 

peas  beans, and the beet and  order ran
  each other for  years in succession

 a build-up of disease 
Whatever may be claimed about pest and disease

resistance from compost growing, this is 
100%  and caterpillars, cabbage aphids and
white fly are problems for all gardeners. Organic
gardeners however control them as far as possible
by sparing  friends so they may eat  
The best all-round spray is nicotine, made by
simmering 2 oz. of  tip cigarette ends (ask in
your local cinema if you are a non-smoker) in a
quart of  for half an hour, filtering through a
cloth and diluting with six parts  water for
aphids, and four for cabbage caterpillars.  his
mixture is a powerful poison, but spares ladybirds,

 larvae and  larvae, which  the best
aphid eaters, and is spent in  hours,
unlike DDT,  and  which keep on
killing towards Silent  Boil it up as you
want it-no child will mistake your tin of cigarette
ends for a soft drink, as 80 people so far have taken

 for coca-cola and died.
The ideal  for blackfly,  

aphid, on broad beans. is to sow them in November
and take off the soft tips which the aphids attack

 soon as the pest appears. Take  up when the 
crop is eaten in  then plant sprouting broccoli
to enjoy from March to  and pull  in time
for outdoor tomatoes, to  mostly off the
plants for bottling to last the year round, and after

 cow broad beans again. This is the kind of
cropping  that gets a quart of 
out of a pint pot of  in a small garden, which
is as important as packing in the words into a tiny

 in this book, in relation to all that  is to
say and  about organic 

 D. 



 and  for winter would  grow resistance from compost growing, this is never
the most food for least  to supplement rice,   and caterpillars, cabbage aphids and
pulses, or pea   such  lentils or beans. white fly are problems for all gardeners. Organic

Another value  is onions from gardeners however control them  far as possible
 bulbs) planted in  an  deep, with by sparing our friends co   eat  

 taken  prevent  of the  skin The best all-round spray is nicotine, made by
showing the    are, on simmering 2 oz. of  tip cigarette ends (ask in
firmed  They need none  attention of your local cinema if you are a non-smoker)  a
seed onions and  immune to onion fly. Dii them quart of  for half an hour, filtering through a

   in    with time  and diluting with six parts  water for
 late  such as January King after aphids, and four for cabbage caterpillars. This

them. mixture is a powerful poison, but spares 
Vegetables of   family,  sprouts,  larvae and  larvae, which are the best

cabbage, cauliflowers.   turnips, aphid eaters, and is spent in  hours,
radishes, Chinese radish and  should be unlike DDT,  and dieldrin which keep on

 together because  are all subject killing towards    it up as you
to  disease, for which  is no organic want it-no child will mistake your tin of cigarette

 and no   chemical one ends for a soft drink,  80 people  far have taken
either. Farmers  it by rotating their crops  for coca-cola and died.
for it dies out in the soil after  years. and by The ideal  for blackfly,  commonest

 and keeping to  7.0 it  be kept down. aphid, on broad beans, is to sow them in November
 can   their  this long. and take off the soft tips which the aphids attack

One    to drop three inch long as soon as the pest appears. Take  up when the
sections of  stem   dipper holes at crop is eaten in July, then plant sprouting broccoli
planting  which  be effective, but research to enjoy from March to May, and pull out in time

  the   Research for outdoor tomatoes, to ripen mostly off the
 to find a better one. Organic gardeners plants for bottling to   year round, and after

 keep   crops together  the these sow  beans again. This is the kind of
 gets some rest, and   have trouble, grow cropping routine  gets a quart of production

  which has  out of a pint pot of  in a small garden, which
 too  be like is as important as packing in the words into a tiny

striking the same  twice, but  onion family, space in this book, in relation to all that there is to
peas and beans, and the beet and  order ran say and learn about organic gardening.

  each other for  years in succession
 a  of disease problems.

Whatever may be  about pest and disease
Lawrence D. 



 loss of and  value,
disruption of ecological balances bringing
increasingly expensive problems of disease and 
control, and a heavy dependence on fossil fuels and

   

The  approach to farming is an
alternative approach which has  under
development  many countries  over the world
since 1924. It is based on  cndernanding of
living nature  from Rudolph Steiner’s

 Its emphasis is on enhancement 
biological  in  plants and animals.

Like any other  of farming, success depends
above all on good husband?-skill, experience and

 attention to derail.  farming has
 in common  good organic farming-the

use of carefully planned rotations, 
companion  and so on.  it adds to 
practices  use of some special preparations and

 (described in more derail below), and a
  to  rhythms of  and moon

in  cultivating  harvesting. These
methods&e out of a conception of the farm as an
organism within the larger organism of the 

 itself lives  an  universe. But
before  this,  makes for a truly
biological practice of 

Natural  communities, undisturbed by man,
follow a  of succession, of  changes,
until the  as a whole arrives at a climax. It
has   maximum stability in relation to
outside influences, and  nearly ‘self sufficient’.

 its productivity, in  of capacity to feed
human beings, is   A rational
farming system must therefore learn how to
achieve a   a healthy 
but at a much   of productivity.

It seems to   believed that the basis of
organic   is the use of 

 These pky an important part, of course,
together with   of crop residues, and the

 in  of  plants such as
 and pulses. These   restore

organic  broken down and released by
 

But equally important  rhe balance of crops
 which exhaust and crops  renew the soil, and
 mixed planting  the  area to control
 weeds,  pests, and sod-borne diseases such
as  club root which afflicts  Mixed
stands of grains being grown for  stuff

 bring better yields and  risk of crop
failure.  grains can also be  mixed with

 beans, peas   so that one  provides

both a concentrated feeding stuff and nitrogenous
 of the soil.

Similar methods of intercropping and 
can be used  gardens. Companion plants bring
enhanced  and improved pest and disease
control, if properly carried out. (Relevant literature
is referred to in the Bibliography). 

In preparing organic manures and composts, a
proportion of animal manures is crucial in humid
temperate climates (this does not  to  same
extent in warm humid climates), so that a healthy
farm will carry a mixture of crops and livestock.
The  available for comporting will vary
from place to place, but the essential principles
remain the same. The mixtures to be composted

 contain carbonaceous litter and 
 in a ratio of about 

together  if possible, not less than 5% by
volume of soil. ‘The pile must be moist but not wet,
and  so as to allow continued but not 
intensive aeration (good dimensions are  wide
at base,  high).  treatment of
compost heaps will be described below.

applied at almost any time and  any crop. 
which are heavy feeders may benefit  partially
matured composts.

The above measures are fundamental to all
sound organic farming methods, as well as  the
biodynamic approach. But the  is concerned
with two  groups of factors influencing 

Well-matured and ripened composts can be



growth and the life of the soil. The terrestrial
factors include water, soil nutrients, and growth-
regulating   factors in the soil
Cosmic influences  the  warmth and
rhythms of the atmosphere and the 

 In a healthy farm,  terrestrial and
cosmic factors  maintained  a harmonious

  biodynamic farmer has at his disposal some
  sound  are essential.

including  oak and  These are
added to manures and composts after preparation,
and have the effect of improving the overall quality
of the resulting composts, including a higher holding

  nutrients, and improved growth-
regulating  on the root systems of crop

 These effects have been 
in a number of experimental 

 biodynamic (and sometimes organic)
farming is dubbed ‘muck and magic’, there might
seem to be an element of ‘magic’ in the careful
observance of certain cosmic rhythms in
biodynamic practice. This derives from suggestions
from Rudolph Steiner, which have been followed
up in quite extensive experimental 
Only recently has science at large shown signs of
taking seriously the possibility of detectable
influences of moon rhythms and solar cycles on life
on earth. But these are just one aspect of a variety
of cosmic rhythms which are not without effect on
the life of earth, which is itself  in
complex cycles and rhythms.

be universal, the terrestrial ones are enormously

There is now  good experimental evidence
that by observing appropriate patterns in sowing,
cultivating, and application of preparations, 
effects are obtained on the yields and quality of
cereal and root crops. It  just a matter of
sowing or  at new or full moon. A
significant factor is the sideral cycle of the moon
with respect to the constellations of the zodiac.
(A recently completed thesis at the University of
Giessen reports  of the latest findings).

This is obviously a significant and intriguing 
for further research, and  in due course have
far-reaching effects on our conception of the
relation of life on  to the surrounding universe.
Nevertheless, it should be emphasised that 
account of cosmic rhythms, while it may be 

 addition to, is no substitute for,
 conventional farming skills, good husbandry and
practical experience. And while cosmic factors may

  to strengthen and maintain this
balance.  preparations,  described by

    on agriculture, are applied in
very   (it should be remembered that
life  can  affected by very small

 of trace  plant hormones and
other   in soil and plant tissues).
The following  are in regular use: Two
sprays, no.    501. No. 500, which is
prepared from  dung, is sprayed on moderately
damp   sowing or  It has a

variable from place to place, so that an essential
part of good farming is to acquire an intimate
understanding of the soils and the climate of each
particular farm.

When biodynamic methods are applied with skill
and care, the results are quite soon  in the
general health of crops and soil, and (sometimes
even more  in the health and performance
of livestock.

 QUALITY

quickening effect  soil life. The second spray,
no. 501.   on silica. It is sprayed on growing
plants, and enhances the effects of light and

 increases resistance to  attack,
enhances  and  ripening of fruit and
seed.  by growers,  quite extensive

 of experiment, have led to specific
modes of applying  preparation in accordance
with stages of  and cosmic rhythms.

A second set of preparations is based on the
flowers or other parts of several common plants,

The nutritional value of produce is most usually
assessed in  of quantities of protein, carbo-
hydrates, vitamins, minerals  There is nothing
wrong with such an assessment as long as it is

 that it is a very partial view of true quality.
Products of  are, in a sense, like works of art,
and  quality resides in the composition of

 elements into a whole. Our  senses
are an important and natural guide to assessing
these ‘works of art’, whose qualities  expressed,
among other things, in scent and smell, flavour,



   etc. Here the contrast
 between organically and chemically grow” produce
 is immediately  The  of a cabbage

 cooked  betrays its horticultural
his

  
It should not be   these

 mere frills  the  value.
 The  of taste and smell  an important
part  stimulating and  the 

 digestive process, in which there are subtletics as
 as those in the life of the soil. We arc

graduaily becoming  that the qualities of the
 impressions by which we  surrounded can

work into our    health. We
should “or  surprised if fsod which is 
disordered in its composition  if this is not

 obvious as  and  brings disorder into
 physical  mental  There is a large and
  rld   here, which will not

be    until  questions
about  are taken as seriously  quantitative

 purely  measures,  and
 grown produce often shows clearly

superior features  terms of  mineral
 and  protein.  a: least as significant

is the  of these  
experiments  Sweden  recently highlighted
this by   protein, nitrate and vitamin

content of  and other plants grow” in
varying- conditions of light and shade. 

   even when grown in full
light, show characteristics of growth in shade-a
higher proporti    crude  and nitrate,

 a lower  of vitamin  and true protein.
The organically grow”, and  more the

 grown plants, show a more
harmonious and mature balance of these
components which derives  a healthier balance
of the  and cosmic growth factors.

 research has made  use
of a technique of sensitive  which
supplements    and
shows  of the quantitative constitution of

relationships between al! the members of the farm
‘community-plants,  man, soil, water, air,
light and  rhythms. This is not a romantic
ideal, but quite simply the basis for a truly
ecological farming method. It will also lead to a
much healthier relationship to the total energy
resources of the earth. Some recent work at
Sussex  and elsewhere has shown the
enormous dependence of modern ‘scientific’

 on huge supplies of energy imported
either as manufactured  and 
chemicals, or more directly as fuel for enormous
machines. Irrespective of their effects on the soil,
plants and livestock, such methods are quite
inapplicable on a world scale for any length of time,
particularly in the less developed regions of the

 A  ecological thinking would long ago
have   obvious. In so far as such thinking
develops, it must lead inevitably towards 

a  or a  as a whole. The test depends
on learning to ‘red’ characteristic patterns of
copper chloride   when water is
evaporated from a  in a shallow dish. Very
different patterns  according to whatever
small  of organic substances for test are
added to the solution. It is a highly sensitive
method which requires  controlled

 and much experience to use 
but there  now a considerable body of

  on it.   proved a
   aid  exploring the difficult
  of  in  of the  balance
 and composition of components. The illustration
0” this   given merely  an  of the
kind of work in 

The emphasis on the total  of
 as ‘works of art’ is reflected in

  agriculture in the concept of a 
  Here, too, real  and lasting productivity
 depend on creating the right balance 

 and    

 MARKETING

 Marketing of  produce began in parts of
 Europe under the trade mark  as early as
1928, and despite severe setbacks during the last
war, has since expanded to a considerable trade.
The trademark is a guarantee of defined standards

of production, nutritional quality and storage
procedures. Various  foods, fruits, vegetables,
some animal products and preserves, are available

with this trademark, which involves annual
inspections of  by a biodvnamic advisory

 together     and continued
research. For a good many products, 

the standards means developing  
 for supply and marketing. (The elaborate

 systems for food processing,
  and long  shipment, although

  necessary in present conditions, do not
 support real quality). In Great Britain, a 



       

   in the organic movement of
 sufficiency’.   arc obvious  of

an opposite   to 3  of
  and  egotistic

islands looking after their own interests and
ignoring everyone else’s

   should bring a
   deep  in  principle which

 a   in the outlook of the Middle
Ages,  fact  in  living world, the

 is found in each   each  is a
 of   whole:  microcosm is an

 of the 
in practical biological terms, this means 

  organism is in one sense ‘self-sufficient’.
in      self-replating and 
mainmining.    it is an organic

     in   of
   to a single living

 extends also to groups of organisms, to 
farm,     and ultimately to the

 is no such thing in 
   self-sufficient farm 

 succeeds in the science-fiction dream of
 in   plastic bubble).

For   farm. what matters is not 
 for    but the 

  various  of the farm. and the
 of  farm as a whole to its nearer and

 surroundings.  farmer will  himself
responsible for   part of   and

  to  it   healthy organism.  
work of  But    time, he will never

    is  of   of  
         

      cosmic  of which
        of  

         
   

     



  
 are a few  which constitute  food,

 many this   eaten which are not
oods at all. One definition of food is  

 organic substance that we can 
 into living tissue”  No single food is able

 sustain health.  require a mixed  

A low energy diet aims  conserving 
 is, raking the essential proteins, fats, 

 vitamins, minerals, enzymes and water
 from their sources  wastage  These

 elements are contained in most of the foods
 you  grow and preserve yourself. 

 vitamins, minerals and dietary  can
 be provided by raw fruits and vegetables, 

 fresh,   need for proteins and fats can
  from plant or animal sources.
Food only becomes pan of the body after being

 by the action of teeth, saliva, gastric
 enzymes.  movements of the

 and absorption by the bloodstream. The
processes of chemical breakdown and build-up in
the body are called metabolism.

 bodies need protein for  repair and
 formation; any excess is wasted 

 to provide energy or body far.  
consumption of protein accelerates the metabolism,
strains the liver  kidneys and can cause calcium
deficiency.

The total  of protein in a food gives no
indication of the amount  to  and

 is a wide  on protein requirement
But the  thiig is nor so much to count

 of protein as to make sure we do nor 
it. We can  down on our protein requirements by
eating plant protein instead of meat.

-If we    of  food
production systems we  that  crops such as
comfrey,  kale and spinach can produce 26
times more protein per acre than beef cattle.
Legumes average 10, cereals 5, and milk 2 times

  per acre than beef. 
Plant proteins provide 70 per cent of the world’s

supply, yet people still believe that animal protein
is essential. But according to the  of

   protein in  diet is supplied
from . . a very carefully chosen selection of
vegetable foods, the amount required may be as
little as if it came from animal sources alone,

 the variety of amino acids available may
enable the    it economically into 
protein.” Which means  in a garden or 
of suitable size, we can grow all the foods needed
for a healthy 

The simplest sources of protein, in order of
diiecmess, are leaf and root vegetables, fruits and
nuts, legumes and cereals, goats milk, yoghurt,
cheese and free-range eggs. In leaves, roots and

 however, the  proportion of inedioie
  the  ratio, makes them

 as a protein  the protein
 be extracted by processing 

‘ROTE/N COMBINATIONS

 the body,  are dismantled into  22
 acids. Ot these,  be  by the
 while the   called essential amino acids

 may be supplied in the diet. Growing 
‘en also require  and histidine. Body protein

 only be formed efficiently  all the 8  are
 in one meal in correct proportions. A

 slightly deficient in one or more  will give
ess protein than a correctly balanced meal.

What is  correct amino acid pattern? Mother’s
nilk combines the  fats and less important

 in ideal proportions for the nutrition of
 Only  per cent of cow’s milk protein is
 through incomplete digesdon and absorption

 However, our requirements change during
 and when growth is complete.

Some nutritionists have taken the egg as the ideal
EAA pattern  The egg is given a net protein

  of 100 per cent (NPU is the
 of nitrogen intake that is retained). NPU

 for foods can be found in  and  The
 of NPU is stressed in  and its
 volume  which contains many

 for foods combined to increase protein
 Fig 1 gives one example.

VITAMINS AND MINERALS

Vitamins and miner& are essential for good health
and are closely associated with the regulation of the
metabolism. They are found in most fresh, un-
processed foods, especially raw fruits and vegetables
and are needed regularly’ in small amounts. (Likely
deficiencies, however, are  and  The 
soluble vitamins  and the B group) are easily
destroyed or lost,  down the drain with the
cooking water. B vitamins, abundant in brewers
yeast and sprouted wheat, are concerned with the
release of energy from foods. Vitamin C, essential
for growth, the healing of wounds, healthy teeth
and bones is obtained if plenty of fresh raw fruit
and vegetables are eaten.

The body has a limited ability to synthesize
vitamin K and D. D is essential for calcium and
phosphorus absorption, healthy bones and teeth.

Of the B  Biotin can be  and
Nicotinic acid can be formed from the amino-acid

  prevents primary  and is
made in the intestine by  bacteria, but 
too low down for absorption. Other sources are
brewers yeast, wheat germ, soybeans and comfrey.
Vitamins A, E and Pare all available from plant

Enzymes, regulators of chemical processes are
destroyed and minerals such as magnesium are
leached away during cooking.

FATS AND 

These supply the calories of energy needed to move
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 the body. Though fats supply more
 carbohydrates are quite adequate and too

 saturated fat should be avoided. If taken in
  and carbohydrates are converted into

 fat.
The three essential fatty acids   be

 in the diet since the body cannot
 They are needed for the utilization

 carotene and the fat-soluble vitamins. Two
  are found (with vitamins A, D and

    of cereals, in  and  seed
 If eaten with fat, foods are retained longer in

the stomach, delaying the  of hunger.
Carbohydrates are sugars, starches and c&loses

milt up in plants from carbon dioxide and water
   are starches broken down

into glucose   sugar)  provide energy.

Cellulose is not digestible but provides essential
fibre or bulk to the diet. Lack of fibre causes
intestinal 

HEALTH AND ECONOM 

Eat foods whole for a balanced diet. The core of
apples contains 24 times more iodine than the other
parts   and  skins of fruits contain minerals
such as magnesium.  rinse, scrub and 
food  before eating Digestion is 
if each meal is started with  food. Enjoy and
chew food thoroughly; this is essential for good

 and kelps prevent over-eating. Drinking
at meal times dilutes and weakens the digestive
juices.

Don’t  supermarkets, their philosophy
is to profit from low-quality, over-processed, 



 food-substitutes.  carbohydrates
 cause   to  foods   

source.  water  foods 
grown apples, cabbage, etc.) can supply better
liquid than taps, endless cups of tea, coffee, cola or
alcohol. Make a habi: of sprouting nutritious grains
and protein-rich legumes   are delicious

  raw salads  Make  own
yoghurt  and to make  you get good food
value; grow your own fruit and vegetables 
John Shore



 

Zen-macrobiotics is a  of nourishing yourself. It
is  of a  of life  known as 

  in  and 
by Zen-buddhist monks in and outside of

 The purpose of Zen-macrobiotics is to
keep your body’s b&chemical process operating at
full capacity with a minimum wastage of physical or

 energy.
It was George  a little Japanese fellow,

who  brought Zen-macrobiotics to the West.
When he was 16, orthodox Western medicine 
him no more than  years to live, as he was
suffering from TB. Indeed his whole family had
already died suffering from  that could not
be cored by conventional ‘scientific’ methods.
Having  much to lose, he turned to ancient

 medicine, and came up not with 
but with  He  happily to the

 of 67.

 and inward moving. Yin is matriarchal,
cold, dark,  earth and  fluid, and
changeable in expression as the face of the moon.
Yang is patriarchal, heat, light, creative, air and fire,
rigid, and constant in expression as the light of the

 It may seem odd, that Yin, or female motion,
is termed as both expansive and receptive, the latter
seeming to indicate impressionability and passivity.
The way it works is that Yin, by its very unformed,
dispersive drive to expansion, invites, and receives,
Yang rigidity and contraction, whereby a specific
form or shape is created, depending on the
integrational Yin-Yang pattern at that moment. In
that way, light divides darkness, and planets, by
pursuing their orbits in space, define time. By being
obstructed in its expansion, Yin is thrown back on
itself, and thereby regenerates, instead of dissolving
into nothingness. And by having an expansive force
to combat, Yang can   its formative
powers in matter. It is important to relate this 
Yang principle to food, because physically speaking
you are what you eat, and like every other form,
the human body has an inherent balance, created by

 he started propagating this diet in the
Fifties, he very much emphasized its medicinal use
in curing ourselves from our welfare diseases, and
the fact that it is part of a philosophy and a  of
life  not made quite clear enough. Consequently,

 real purpose and principles of macrobiotics have
frequently been misunderstood. Like the idea that
eating  will increase your conscious-
ness.  won’t. what it  is your 
perceptivity. Or that it is a sober  with very strict

roles to follow, whereas the whole meaning of 
macrobiotics is to grasp a principle so basic and 
essential to every form of life that it can be applied
to any individual  circumstance, or

This principle  from the concept of dual
forces, antagonistic and complementary, and it is
used to understand the laws according to which

 forces integrate and create. The Chinese term
them Yin and Yang, in the West we tend to think of

 as positive and negative, while bio-chemistry
defines them as acid-alkaline, or potassium and
sodium Yii is expansive. outward moving. Yang is

the interaction of the two forces.
Imagine your body like a see-saw, one end

extreme Yang the other extreme Yii. Keeping it
poised in balance, so that a constant harmony is
established  which you can base your (eventual)
increase of consciousness, can be done by fortifying
the  through eating foods whose Yin-Yang
balance is close to your  molecular structure.
However,   feed  foods  
strengthen one end of the see-saw or the other. As
the body has to cope with these excesses, the 
is extensively strained, and thereby prone to all sorts
of diseases. WC are conditioned to believe 
physical suffering is quite natural, to a degree, but
that’s not really true. There is such a  as
physical perfection, practically attainable. It’s a
question of balance.

There are as many different ways to achieve this
balance as there are people, but whole grains, for
example, contain a lot of trace elements essential to
the well-functioning of the human system, and the
variety and quantity eaten can be adapted to any
individual’s needs. Brown rice, for example has a
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 Yang . . More Yin

.  
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 potassium-sodium ratio of 5 to 1, which is
the Yin-Yang ratio closest to that of the human

equilibrium. Wild bids, fresh fish and  are

body. Brown rice  contains protein, fat, silicium,
preferable in terms of balance.

magnesium,  calcium, and vitamin 
In determining what is best for you, you use the

 and corn are rich  fat, oats and barley are
 principle to  your environment

. . . . . . physiologically. A cold climate will produce
     wheat and buckwheat

are rich  protein.    iron, calcium,
phosphorous, magnesium, protein, sugar, and an
assortment of vitamins.

In choosing fruits and vegetables you can’t go far
 if you stick to  grows naturally (not in

greenhouses)  a  mile radius. Avoid
 tomatoes and eggplant. The 

ratio in a potato is 512 to 1, so it’s very very Yii,
and known to be  when consumed in
excesses. Most  foods and their by-products
are  treated, and for that reason should

 avoided.
Macrobiotics is not to be confused with

vegetarianism. and if you can find organic meat, go
ahead and  it, just remember it’s nourishing the

 end of your imaginary physical 
 so if taken  large quantities it will  your

predominantly Yang feeds, while a hot, or Yang
  produce Yin feeds. Whether a fruit or

‘vegetable is more Yin or Yang can be seen partly by
observing its form, size, and  If you cut
open an orange, for example, you’ll see the lines of
its flesh almost explosively radiate  and
it contains a lot of acidy liquid, which is enough at
first sight to qualify it as a fairly Yin fruit. If you’re
in Morocco or California it’s a   to
cat there, because that is where it naturally grows.
Up  you had better get your vitamin C out
of  or hibiscus tea, as all that acidy juice
makes you prone to colds. The diagram shows how
most foods are rated on Yin-Yang terms, so you can
see for  what sort of balance you are keeping
now, and where there is room for improvement.
Experimenting is the best way to find out where
you’re   (or otherwise) and remember



you are your own best  or woman.
Now for some basic recipes to start with:     
 Rice:  one cup brown rice

water and  a teaspoon sea-salt.
a rapid boil and then cook 
in a covered pot for about 45
of pot is slightly scorched.

e number of cookbooks on the
seems to be a revival in interest in
As a mote or less strict vegetarian I’m

the most common reasons why
 People have many reasons for

&&habit and there really isn’t such a
 If there  it would

lain. Anyway, here are some

kept tightly enclosed in batteries
short lives. Within the current

this is inevitable, and the

BIOLOGICAL INEFFZCZENCY

We live in an extremely  world where
food  is a major problem, aggravated by the
meat eating habit, which  the short   be

for 1 to 1% hours. alleviated by widespread  This is
you can adjust it to your own taste and needs, mix because if you feed some vegetable food to an
it with  nuts, dates, sesame seeds,  for animal it converts it into its own tissues very
crunch, use some flakes instead of flour.

If you’re a busy person with little time to spend
inefficiently.

With farm animals it is  to talk of ‘Feed
on food, you should   a quick to make Conversion Efficiency’. If you feed ten tons of
bread that has survived a lot of cultural changes. Mix
equal portions of  and cornflour. Salt to

barley to  it may be converted into one ton of

taste. Add  until dough doesn’t stick to your
cow, ie with 10 per cent Feed Conversion Efficiency.

 Flatten with  hands or roll out and bake
As only half the cow is eaten the efficiency is 

in pan over low flame for about ten minutes. 
fact only  per cent. This means that in this case

buckwheat flour and unbleached white flour, too.
you could feed twenty hungry people with the

  extremely thin. When making pies and
barley that is needed to produce meat for one

pastries use more oil than you would for bread.
person.

 Stews: vegetable stews are good when you use
The efficiency of most animal production systems

quite a bit of  (soya sauce)  miso (soya bean
is lower than this so that food production using

paste), and become  nice casseroles if you add
animals as an intermediary can be still mote

  Take  not to make it lumpy. Always
extravagant. We can’t afford much meat in an

use vegetables   in season.
overpopulated world. Generally speaking dairy

 said earlier there were no  to follow, just a
production has a greater biological efficiency than
meat.

principle to understand and apply, but there is one Much of the world’s wildlife resources are also
thiig you should never do, and that is use sugar.

 brown and white  can’t be broken 
threatened by meat  people who can’t
produce  of it on their farms.

into body sugar, so they dog up the bloodstream
and  plain poison.

 and  to you.

 Hill .

There are several of these. The first is fat. Farm
animals today, like humans, are far too fat. 
means that when you eat meat you get much mote
fat than is natural and healthy. Wild animals just
don’t have those white streaks of fat that we see in



all the  in butchers’ shops. Animal fat today is
   major killer. Thousands of people

in Britain  from  disease every year,  one
of the  causes is thought to be too much

  cholesterol. If  want to
be a survivor don’t 

 animals, like most fruit and vegetables, are
not organically  Because the consequences
of this   less well  than the
consequences of eating too much cholesterol I’ll
mention ir in a bir more detail. Farm animals today
are subjected to  medication on a grand scale

 their   are dosed, drenched,
and   a  range of agrochemicals

 to keep the parasites of intensive
 at bay. Needless to  some of these

substances  present in the  when it is
slaughtered.  some animals are dosed with
other substances such as hormones and antibiotics
and so on that have been shown to have serious side
effects. These haven’t yet been demonstrated in the
people who eat the meat  it’s enough to scare off
some of 

Farm animals, being grass  also consume
the agrochemicals that are applied to their food.
These  accumulate in their bodies,   is
shown to do. When we eat meat we may be eating
the  agrochemicais of huge amounts of
vegetable food-much more than we could ever eat
directly. Although DDT is no longer applied to the
land it  still present in  grass and therefore in
the animals  eat it.  there  still some

    to the 
such as cadmium in  fertilizer, that
can accumulate in the meat of farm animals.

Animal foods often contain parasites such as
flukes and tapeworms. and disease-causing
organisms, whereas foods of plant origin do not.
There arc plenty of sick Germans who  attest to
the foolishness of eating raw meat.

ECONOMIC CONSIDERATIONS

Animal production,  it  the
consumption of huge amounts of plant material

 of which could be eaten by humans) is 
expensive. Despite the sale of cheaply produced
foreign meat in Britain, it still costs more than plant
foods. People living on a  budget simply can’t

afford meat. Although meat is a concentrated
source of several nutrients they are relatively
expensive. Whatever nutrient you need there is a
cheaper form to be found in the plant kingdom or
dairy products-so why waste money?

TECHNOLOGICAL INEFFICIENCY

Modern farming systems rely very heavily on
complex technology, as opposed to  and
relatively simple machinery. 
agriculture uses large amounts of agrochemicals and
fuel to keep going. It is thus very dependent on non-
renewable resources such as fossil fuels, whereas
pretechnological agriculture depended mainly on
renewable resources of human 

In our small island where we eat more than we
grow, our sustained food production is very
precarious. We really can’t expect to be able to
continue  animal-based agriculture in a shrinking
world. We could however feed ourselves completely
on a predominantly vegetarian diet. The example of
the 10 tons of barley producing the half ton of
edible cow shows this. As the “post-industrial” age
draws closer it seems that vegetarianism offers 
only hope for the future.

Although animal production can be 
technologised, this can only be at the expense of
reduced output. When   tight we will
need all our spare technology for plant production.
In the past, whenever there has been a food crisis in
Britain, the first types of foodstuffs to be affected
have been the least biologically efficient. In 1940-
1945 the biggest cutbacks were in beef cattle, with
smaller reductions in more efficient energy
converters like dairy cattle and pigs. Plant
production actually increased.

I think we are beginning to see this again now.
Meat prices arc rising much faster than those of
cereals. Farmers are moving out of meat production
because people are now eating the grains that
previously  to cattle.

Britain   hut surely entering a vegetarian
 comoatiblc  its chronic food shortage and

the  that energy- and 
 can’t  for 

Tony Joyce



 
In the fat  ‘back  are an

 source of protein for many families. As a
result, one  two varieties of  and Grass Carp

 have been developed for this purpose; they
could, perhaps. be bred for conditions in this
country. Most  varieties need high day
temperatures in order to achieve maximum growth.
One type, namely   has been
successfully introduced to the river waters of
St. Helens, Lancashire. It survives chiefly because of
the waste heat dumped into the river by local
industrial  Perhaps more importantly, 

 resistant  high levels of  and low
levels of oxygen-a  not  to
this part of the world.

   known as 
 and its cousin   ate

two varieties which feed exclusively on low-grade
vegetable matter. For this reason they can be fed on
kitchen waste, such as vegetable  and coffee

 when they have grown  than  
in length. in many   countries, the habit
of throwing sewage into the  is 
practice, and enhances the growth of the fish
(although exposed, untreated sewage can be
hazardous   health).

For breeding  suitable variety of  for this
 it may prove  to look firstly at

temperature control, since  are  

over-reproduction at  optimum temperatures
of  

One omnivorous variety with a lower reproductive
potential is   which will tolerate
temperatures as low as    

quickly if fed  my  of T. 
(omnivores) grew from  inches to 4 inches in the

 six months, and to a fat 6 inches length in 
second six months. Most fish automatically stop
growing when they reach a size related to their pon
dimensions (although I have seen  almost as
bii as their tanks). By continuously circulating the
water in and out of  tanks, it is possible to 



 fish into belie&g themselves to be in roomier
surroundings than they are. This has been achieved
: with  by Bill  of the New Alchemy
Institute, and  Rainbow Trout by Fre 

Mitchell of the  for Local  in
Washington D.C. Dr. Mitchell’s system works in 

urban basement  gallon tank,
artificial lighting and pumping equipment. 500 
1,000 trout are maintained  rap water which is
re-circulated every hour by a  electric
 

In the New Alchemists’  solar-heated
  stocked with young  at densities

 of 3,000 per hectare and achieve a harvest of up to
 3,000 kilogrammes per hectare. Food for the fish is

 totally    in the
water. These organisms are in  nourished by the
manure of ducks which  on  same pond. The

ducks are fed on fairly standard duck feed.
   in Malaya make use

of several species  on rhe same area to
 local conditions. One example comprises

a 4.4  pond next to pigsties. Running water
passes through the sties to carry their manure into
the ponds where  and Chinese  are
stocked. The fish thrive on fast-growing diatoms and

 produced by the pig dung. The ponds are
also planted with a fast growing  vegetable
called   which is  by hand at
a rate of several hundred  per day.
These vegetable plants are fed to the pigs, thus

 the  Overall, the farm produces
30,000 kilogrammes of pig-meat and 3,000
kilogrammes of fish each year.

John 

Hydroponics is the art and science of growing crops
without  soil, by feeding them  solutions of
water and nutrients which contain all the vital
elements  for quick and healthy
development. At first glance, such a method of
cultivation might well strike the average householder
or gardener as being directly opposed to traditional
systems of tilling the ground, and indeed-following
the views of some schools of thought-as unnatural.

Yet, if we will but take time to make just a brief
study of the relevant facts we  soon see that
although hydroponics is of course very different in
practice to conventional farming and gardening. it is
actually a completely natural technique, based on
accepted ecological principles, and combining high
productivity with  important environmental
advantages for both plants and human beings.

In modern  societies, few persons, even
if they are lucky enough to possess a plot of earth,
have the opportunity-or the energy after a hard
day’s toil in factory or office-to dig, manure and
weed the soil in order to produce green food for
themselves and their families. In addition, the
problem of space is fast  more serious and
there are millions of people who would  to

 at weekends but who have not got any 
to do so. Meanwhile, the prices of vegetables and
fruits sold in shops and markets increase rapidly
and constantly, putting ever greater strains on
already hard-pressed household budgets and
depriving men, women and children of the benefits
of fresh produce, always essential for a balanced and
healthy diet.

 is therefore not surprising that today more and
more persons are turning towards hydroponics as a
means of providing regular supplies of green foods
and fruit in their homes. Gardening without soil can
be very attractive to flat dwellers, people living in
apartments or in tower blocks, in overcrowded cities
and suburbs, or in other congested surroundings,
whose resources are limited. Because hydroponic
methods take up  less space than soil gardening
would they are idea! for such situations. Moreover,

 crop growing demands no hard manual work,
and there are no jobs to perform comparable to
those of digging, manuring and weeding the earth.

 a few simple  are adhered to, anyone
can operate a hydroponic unit successfully in
conditions where ordinary soil gardening would be
impracticable.

The term ‘hydroponics’ means literally ‘water
working’ and is derived from the Greek words 
water, and  work. It was first used by Dr.
William F.  of the University of California.
in the mid-1930’s. Since that time, of course, many
advances have been made in  cultivation. so
that we now  hydroponic techniques well
established in  areas of the world. Numerous
different methods of  crop growing have been
developed, adapted to contrasting circumstances,



such as  geography,  and levels of  down by bacterial action before they can be
technology. Thus there are hydroponic systems for

 commercial farms, others for desert or 
  by green Plants, the fertilizers are given

 as solutions to the crops. Higher plants 
regions, and still more for householders, amateur absorb immediately organic materials. A consider-
gardeners and those persons interested in self- able time must elapse before the necessary change:

 and dive& life-styles.
Plants need certain essential items to grow and

produce harvests. These include: light, air. water, 
support for their roots, and food. Air is a gift of
nature; light may be too but it can also be provided
by man in the form of  wafer similarly
can come from rainfall or by pipe and well; a
support for the roots  be supplied through
different devices;  food may be offered in
convenient and ingenious ways, which are
completely acceptable and satisfactory to the 

In hydroponics. we  to create the best
environmental conditions for crops. Instead of
giving plants  and   feed on or anchor
their roots in, we provide them with certain types
of  or growing media and nourish them on
solutions of water and fertilizers. Various misleading
statements are made from  to time asserting
that hydroponic methods of culture are artificial
and that the produce from  units is lacking
in nutritional value. Now although it may well be
that food produced  factory farms is tasteless
and inferior, this is not the case with hydroponic
produce. In  the  and palatability of
fruits and vegetables grown without soil are
excellent,  the plants receive 
feeding with a  balanced range of nutrient
elements. Extensive tests and analyses have
‘indicated that the mineral and vitamin contents of
hydroponic crops are folly up  highest quality
standards.  from hydroponically grown wheat
have proved  for bread making, while it has
been  to incorporate extra iron and calcium
in tomatoes and other vegetables for feeding to
babies and invalids. On farms, it is now  to
grow grass without soil in special hydroponic units,
for  dairy  and  stock, which

 in seven days after sowing. This green
forage is extremely high in protein and mineral
content and  increases milk yields and the
health and  of cattle or other livestock.

 scientists and farmers know very well 
that excessive artificial fertilizers, without the use
of any humus, destroy the   degrade, the

 But they continue to employ them alone or in
unbalanced  for purely economic reasons
to get money  quickly as possible, without thought
for the  This is the chief criticism that can
be made of modem farming.  such as erosion,

 and destruction of the  
upon this abuse of the good earth. But in 

 there is no land to destroy, so any such
complaint cannot be made. On the contrary, by
creating vegetation where there has been none,
hydroponics performs a most valuable ecological
function.

‘The hydroponic method, in practice, means that
instead of applying organic or inorganic manures to
land, where they have to be, in the first case, broken

take place to  the nutrients present in 
substances available to crops. What we are doing in
hydroponics is simply to shorten this period
dramatically, thus providing immediate nutriment
in well balanced form to plants. This is why growl
is so much more rapid in  cultures and the
crops thrive so well. The process is perfectly 
and is in fact much safer and ecologically more
sound  the current soil farming practice of
spreading vast unbalanced quantities of chemicals
over the countryside.

GROWINGMETHODS

 different systems and methods of hydroponi
are in   the world today. Whilst 
of these techniques are intended to serve the
purposes of large  growers,  a
number are ideally suited to the needs  
communities and families, for self-support and
home production.  it is advisable to
consider carefully the standard of education and 
general social and technological development or
condition of any community-those which  
those which may be desired-when recommending
hydroponic technique for particular circumstances
It would be useless to introduce certain practices,



perhaps well suited  a  population living in
underdeveloped surroundings,  a more

advanced group in an industrial
  Quite apart from differences in tastes and

habits, there is a need to provide a viable level of
operations for each  or else skills present the

 concerned would be  This is 
 match the system to the 

concerned, so that a satisfying and balanced life-
style is secured.

Let  now consider a few methods of simple
hydroponics for food production:

 Sand or   Very cheap hydro-
ponic units  be made by lining wooden 
grocers’ boxes  similar  with polythene
plastic sheeting or by  plant pots and plastic

 Normally, such receptacles should  be
less  six inches deep and not over  
wide, though they may be of any convenient
length. For larger areas, beds or troughs, some
eight inches deep by a yard wide and again of 
appropriate longitudinal  can be prepared
by  the  sheeting over the

 or bare surface available, and supporting it
at the sides and ends by bricks,  boards or
other means. It is, however, possible to make almost
any shape of trough or container to fit in with the

 of   kitchen, rooftop or
other site. Many other good  exist for 
gardens around the home, such  window 
verandahs, the sides of pavements,   ground

Once the hydroponic container has been chosen
and  with polythene, if necessary, a small
drainage hole should be made in the base, or if it is
a  large and  trough then several holes must
be made. In the case of pots, there will be no need
to do this because apertures will already exist in
their bottoms. Drainage holes are generally about 
inch in diameter and can be provided with 
plugs. The purpose of these is  allow excess
moisture to seep  the   pots. 
may he provided to catch  liquid, or  and
trays can be placed underneath pots.

The next task is to  the container with 
medium. This is the substrate which anchors the

 roots in position and acts as a reservoir for
the water and fertilizers. Sand, fine gravel, well-
broken bricks, washed cinders and charcoal,
vermiculite, and many other materials will make
excellent growing media. Allow the substrate to

 up to    below the top of  sides
of the container. ‘Then smooth over the surface
carefully. Some hydroponic&s like to put an inch 
two of pebbles or broken stones of larger size at the
bottom of the troughs or pots beneath  main
growing medium to ensure better drainage and
aeration. Sands for hydroponics should be of
medium and coarse grades, while the best sizes for
gravels are  to  inch.

The hydroponic trough or container will now be
ready and should be watered with plain water to
make the growing medium about as moist as a 
sponge that has been lightly wrung out. Excessive



watering is bad, the containers should not be kept warm, dry summer weather daily additions will
flooded or water standing in  this probably be needed.
prevents air from  the plants’ roots. Sow The solution  be applied in small units by
seeds not more than  inch deep in the substrate,

 
 can, but in larger  or beds it is

or plant young seedlings by scooping   holes   to place it in an elevated tank or drum and
in the growing medium and pushing back the  allow it to run down through a hose pipe onto the
material gently around the stems so that  will
stand firmly. Spacing may  up to 50 per cent

 growing medium. Whilst  is in progress,

closer than in soil gardening. It is a good plan to
 and for a short time after,  the plugs in the
drainage holes. Later, these  may be

raise seedlings at  for hydroponics by sowing opened, to allow  moisture to escape and air
the seed first in small boxes of sand and then

  young plants,  are 
three inches in  into the main containers.

After sowing or  have been completed,
 the tank.

to be drawn into the substrate. The seepage can be
collected in a bucket. tray or sump and  to

Once  open the drainage holes, to permit
 or  application must commence.  surplus  to run off, and every two or three

Nutrient  can be made up at home months flush  the hydroponic containers
be bought ready-made. If the first course is adopted, with fresh plain  to remove any accumulated
the mixture shown in table  is a good general residues, and then start again with solution
purpose one for hydroponics. Weigh  these salts applications.
on ordinary scales and mix them well together, it is important to keep all hydroponic gardens. . . . .  .  them  a dry   

 amounts may be prepared by multiplying 
 by a constant figure, so  the

proportions stay the same.
To apply the formula to the hydroponic garden,

mix  of an ounce,  is about one
standard  teaspoonful, with one gallon of
water and spray or pour as  gallons of this
solution onto the  of the growing medium as

  be   keep it continually moist, but
not flooded or too wet. Thii should be done as 

 as  In winter, application of nutrient
 solution once or twice weekly should suffice, but in

    for.   for
instance, on holidays, bowls, buckets or tanks of
solution may be placed beside troughs or containers
and strips of cloth or wicks, with  end dipped

  the nutrient liquid and the other inserted in 
growing medium, to convey water and nutriment to
the crops

   Bengal method This is similar to the simple 
or aggregate culture already described, except that
the growing medium or substrate is composed of a
mixture of about two parts of coarse sand and three
parts by volume of fine gravel, pebbles, broken
bricks or other materials, all well blended 
 The substrate is kept constantly moist, just like a
 damp sponge that has been lightly squeezed out.
The method was devised in India, where great
poverty  and because not many persons could
afford solution tanks, the technique of dry
application is employed. This means that after
mixing up the formula the nutrients are scattered
evenly over  surface of the growing medium 
the rate of between one and two ounces of nutrient
per square yard of trough space. Spreading of dry
nutrients should bc done on average weekly.
Immediately after sprinkling the salts, they must be
watered with plain water from a can or hosepipe, so
that they dissolve and are washed down into the
substrate in solution, to become available as plant
food to the crops’ roots. In between the times of
nutrient  only plain water is given 

 to keep the troughs always damp.



  In order    who
dislike using fertilizers, or  living in areas

where local conditions make it difficult to obtain
adequate supplies of inorganic  a process

 the   has been developed,
also in Bengal. Normal beds or  of
aggregate are  but to  the  
nourishment, manure shells or pots are placed at
intervals along the  These consist of
earthenware vessels, lined with some kind of sieve
or screen and pierced by a number of tiny holes in

 bottom. The pots are   a nutrient
sludge or semi-liquid manure, a  formula for
which is:

Fresh  dried dung  handful
  4 
 such  as  meal

 shoddy, or similar   can
be  Dried wood ashes are  fairly

 To mature the  (cotton, 
groundnut or  feed cake or waste)  it
with a  water, add ground bones together with
some potash (fresh wood ashes or  then
store in a closed container for about two 
This disposes of any 

When the manure shells are placed in the
hydroponic troughs, and sunk a few inches into the

  only    
exposed, they slowly  their nutrient 
into the substrate. Covers should be put  

 and from time to time they may be refilled

 15
Potassium 3%

  
   

 
  

    
     

ith nutrient sludge or topped up. Every three
 flush through the beds or containers with

 water to cleanse them. Normal  with
 is provided to keep the substrate always
   be noted that this process  be
  organic 

The formula shown in table 2 may be used in
 or industrial  Mix  together and
 to a thick sludge with water. Place in pots

‘about  lb  each,  as already
 and set them lit intervals  to one

 apart in  hydroponic units. The bottoms
 be sunk three  into the substrate. The

udge will slowly percolate into the 
 providing plan: nutrients. See  it is 

 thick and that the liquid strains slowly  
  into  troughs or containers. It 
    rapidly. Top tip with  an

  monthly. Larger amounts can be 
 increasing  total bulk, keeping the relative

 constant.
Self-sufficiency,  and various forms 

 are today of increasing
 Several designs have been proposed,

 used, which include the hydroponic 
f green food based upon the adaptation of

 waste matter for the nutrition of home
 crops.  2nd  after processing 

 digestion, algae farming, and other
 can be employed profitably, thus maki

 a self-contained  support system. When such
 nutrition is  production of 

 can be undertaken as well, so providing heat in
 periods.

Ingenuity and inventiveness, together with
 adaptations, have come to make

 an ideal means of producing large
 of foodstuffs  economically in 

 ways, thus providing a 
 to ecological living. The field is open

  developments and we should see
 such units in existence in the future.

by James  Douglas

 

 
 

 



 people have  picture of traditional farming as
animals grazing   pastures, or  golden wheat

  different  heights etc. The  are

 waving in the breeze. But we have not always used
cereal   our primary source of food. In

the Middle Ages. farmers of  Europe  to
herd livestock into the deciduous forests where  

 could feed themselves on seeds. nuts and berries

 from the trees. Larger trees  as Beech  
 Oak      and 
Chestnut   would often tolerate 
growth of  food-bearing trees  their

 branches (for instance Hazel,  
 and Filberts  making direct feeding easier for
   (mostly  This combination of
 several  of vegetation represents the most
productive use of  sunlight and soil  a
given land-area. Manure from the  would be

 dropped where it  most  
ensuring that  woodland floor remained rich and
 fertile.  surplus food would be gathered by the
farmer and stored  winter  
feed from this  is of a  

 (see table   compares very   the
cereal feeds currently  on our farms. Shelled

 according to 
needs, in order to maintain  
of growth throughout the seasons. Nsw tree shoots
are carefully protected as they begin to grow
amongst the vegetables, since they allow the garden
to mature  without undergoing a grassy
stage. Because of their deep roots, the  trees
(referred to by the New  as ‘Duk  -or
‘Mother of Gardens’) absorb the nutrients which run

 through the vegetable roots and which would
otherwise be lost. On bare hills, by the introduction
of trees, nutrient run-off can be  by a factor
of up to 100. The New  seldom keep their
gardens for more than one year, moving to a new
location while the forest reclaims the last one. Pigs
are kept as a high protein investment for times of
sickness or stress, and represent their only method
of food storage. In this way, even though less  a
tenth of the forest is ‘used’ at any one time, it will
support 200 people per square mile in complete
ecological stability.

It is well-known that the major deserts were
produced by cereal farming on a large scale and
consequent erosion of the soil. Some experimental
work has been undertaken by James  Douglas
to reintroduce mixed economy tree-farming in the
tropics. Certain drought-resistant trees such as
Algaroba   and Carob 

 have been used to upgrade poor soils and to
provide food for livestock and people.  
of Algaroba can produce up to 50 tonnes per
hectare annually (see table 2) in addition to their
long-term payoff  the form of timber. The
Algaroba pods are nutritionally superior to maize
and can easily be ground into meal for both human
beings and for animals. Livestock may be supported
in this way on indifferent  at densities of 5 to 12
large animals per  (cattle etc.) or up to 62

  per hectare (sheep etc.).

walnuts, for example, contain  to 16 per cent
protein, in  to fat, calcium, iron and
vitamins  ,  and Niacin.

However,   Middle  the use of cereal:
as a main crop superceded  As a result,

   governed by seasons, with a
premium pot on   year ahead. Farmers

 now settle   area but were committed to
 the rigid cycle of a handful of annual crops.

Modem  now has these grasses trained to
follow a simple uniform geometry, tailor-made for
conveyor-belt  on  flat farms.

In the  forests of New Guinea, nomadic 
fanners     of cultivation which
we    from an old Norse
word meaning ‘clearing’). Firstly, a clearing is made
in the forest and the cuttings are either burned or
composted to release their nutrients. A garden is
planted with a varied arrangement of vegetables to

   in terrain are complemented

Such abundance is not confined to tropical
regions; one harvest from a single 
Portuguese Oak has been shown to equal the output
from a whole acre of Maize, 1200 litres of Acorns.



  eight per cent of the world’s land 
 for efficient cereal farming, it is 

 suggested by conventional figures. Subsidiary ‘crops’

see   do not take a long-term
 as timber,  milk, chemicals, wool and

 and reforest the land for food. The only
wild game   benefits which would result

 regions  be the ice-caps:- even
naturally from a well-run tree-farm economy.

      in  
Obviously, initial investment costs  be high for

 to reduce both land-erosion
such a long-term farming cycle, but there are one or

  price of food.
two short cuts possible. The  

In  intensive forest system, many by-products
species of Walnut is a quick-growing, high quality

 be profitably adapted for industries parallel
 and Carob trees can bear crops within two to

three years from planting. Cereals and vegetables
 agriculture. Research carried out by NW 

  that    at   
should   where trees are not fully

 as most vegetables in common use (see table
   leaf-cover is thin.

With intensive horticultural research and
 It is a fairly simple process to remove the fibrous development, it is feasible that Britain could

 and to produce a high-grade curd for become self-sufficient in food, whilst reducing its
  or  diet. Thii would dependence on  pesticides and fuel.

 an even greater food  per hectare than  



 a deep freeze, and a constant supply of
 any fool can preserve practically

 and provided the maker’s instructions are
  air is excluded from the food and food

 not kept too long) the food is  as good as
 But deep freezes    and likely

 get more so, and do “or last for  and a:  a
 method of preserving food.

   ““necessary, and  can
  you  to preserve perfectly 

without them, and it is  more fun.

  climate   and temperate you
 not  to preserve many vegetables, because

 giod   can pick  vegetables
 the year round, and the fact that you 

 any one vegetable fresh  month of the
year is a good fact. It is excellent, for example. to

 to go without peas for  or eight months,.
 then have the reai gastronomic thrill of new
 in June when they arrive. Brussels sprouts,

     
  beet), and above all celery  be

made to last right through the winter and it is very
nice not to have to eat them any mote when the

 comes.
 cold  people preserve cabbages by

 them   a heap outside, covering
with  or bracken     
but  air holes  and aloft) or-colder 

 them in the  cellar. In North America
the root  is universal, clamping not being
sufficient against the intense cold.  Eastern
Europe another method used is  which

 not   method of preserving cabbage but is
very “ice as a” end in itself. Wash the inside of a
wood  earthenware crock with vinegar, line it
with cabbage leaves, shred 12 lbs of  mix

 8  salt, thump in tight, covet with whole
cabbage leaves.   for first three
weeks, then leave covered until you want it. To use,

        
 . 

 ‘roots’ and potatoes can be clamped 
     The

  must be frost-free. cleaned  well and
aired every summer.

Peas,   soya   be  dried in
the     they are quite ripe  

  and either hung in  from a 
(frost doesn’t  with them) or stacked in the
dry.   a  or over the back of a 

 you want them, store in bins  crocks.
Onions should be well sun-and-wind dried, strong

and   preferably in the wind but nbt too
much rain.

Tomatoes  be bottled when ripe thus: wash in
cold water,   bottles,  with brine of  

 to a quart of  put  on loose,

 in  kettle of cold  covering tops and
 slowly to  or  Keep at this for

 a” hour. Haul bottles  of  and 
tops tight immediately.  Jars, designed for 
purpose, are hard to get now, but OMCS (Old
Mother Common Sense) will suggest other methods
Pouring  wax  fat on top of food in a
bottle seals the contents from bacteria for example.

 principle of all bottling is to destroy the
putrefactive bacteria of the food by heat-then

  entry of  by  
tomatoes can be wrapped  soft   tissue and
laid in a drawer not touching each other. Some 
ripen and some  go bad. Cr they can be

 A pound of  tomatoes   half
 pound of onions chopped, an ounce of salt, two

 cayenne pepper, 1%  vinegar,
 lbs brown sugar or honey,  raisins, simmer til

it goes thick, and bottle in hot sterilized jars. You
don’t need screw-tops-greased paper will do.

 ran be made of nearly anything.
Pickling is done by laying the stuff in salt  a

day (to draw  moisture  rinsing and
covering with cold vinegar. Runner beans: shred 
thump down tight in crock with plenty of dry salt.

FRUIT

Peats can be quartered, put in brine (an  of

 



own brine in a tub). After 15 days for a big cod, but
less with smaller fish, pull out of heap and lay the
fish in sun and wind (not rain) for a few days. Soak
for at least 36 hours before you cook it.

MEAT

salt to one gallon of water) for a minute (stops them
  then dry     

,  to  for five hours. Plums etc
 can be turned into prunes by dipping in  made of

  one ounce caustic soda in one gallon of  for 
  few   very well and laying on

trays over stove at   raising to 
 very slowly (or  burst). Keep in heat

 for two days. Soak for 12 hours before using. These
  are a rich source of vitamin A   keep if
! not     not

touching each other,  ventilated, away from
  at an even temperature.

 Salt herring, mackerel or pilchards by gutting and
 hying down in dry salt in barrel or crock. OMCS
should tell how much salt. When required pull out

   for twelve   changes of water if
under two months in  progressively longer if

 has been   at  48  after
     cook, or  by putting

  vinegar with onion and peppercorns etc for
 or  Pickled fish, such  rollmops

  herrings), will keep a month or so-no
longer. For thick white   as cod, split, rip

 out  pile in dry  and let brine 
,          lie in its  

Bacon is the side of a pig, ham is its hind quarters.
Rub in dry salt for three days, then leave bacon
heaped in dry sait for two weeks, ham for three.
Hang up. This sounds ridiculously simple but really
is all you do. A tiny pinch of  sprinkled on
the cut part before you   keep the 
and a handful of brown sugar rubbed on at that time
gives sweetness.  care and OMCS must be used
at  stages, otherwise disaster can ensue. You can
hang in cool smoke for a week, if you want to, after
salting.

Pickled pork, beef, mutton:  meat up and put
in brine (salt and water) which is  to
float a p&to. Boil  to  and &solve

 salt-then cool. Weigh meat down with a plank
with a stone on it to keep from air. Soak well before

 Large hunks of beef (eg silverside)  be
treated this way, then soaked and boiled.

MILK

Summer flush can be
preserved for winter by
making it into hard
cheese, but you must
get good advice or it

 be uneatable.
 can be 

salted and flung hard
into a sterilized 
then  crock
or tub, rammed in hard
with the  to exclude

 air.  with
greaseproof paper and
leave. Wash  
ing in    to
remove excess salt
before eating. It 

keep ail through winter. In a hot climate 
 the butter gently for an hour, skim the scum

off, pour into a sterilized container and cover. Cook
with it.

CORN

(Wheat, barley, oats and rye in England). Either
stack it in its straw and thresh when required, or
thresh it in the field with combine harvester and
then artificially dry, or do what the Ancient
Britons did-keep it in air-tight containers, when
its own carbon dioxide will preserve it from

And may you survive the Hungry Gap as our
forefathers did of old.



   
 despots and capitalists  both

eating and exploiting  precarious water
 They intervene as custodians of the rain

at falls  of the skies, attempting to ‘supply’ a
source which until their appearance was a natural

 as free as the 
The rain falls on every part of the Earth 

most)  Where, then, lies the logic in collecting
 in huge reservoirs and then returning it to

 various points of  Evaporation losses are
 in a  bore  or storage tank than in a

 and relatively shallow reservoir, particularly if
   tank  be  sealed to retain a

 of  cold air on the water-
&ice. Although the supply system of 

 Authorities is undoubtedly bii, it is
 that it is yet sufficiently vast to have any

 effect  balancing out local differences 
 and demand  Which leads us to 
 question: at what scale does demand 

 in exceeding the natural supply of 
  knows no limits, and seeks

 only  maxima in  supply and demand.
Rainfall fanning, roof collection of water for

me and  and  supplies of water from
 lakes and similar sources  found, 

present a  of abundance and an enviably
  akin to that of the

  to   farmer of 
 regions, and now to the builders of

  of the  rainy
    in a  fortunate

 to find  gather water  thus to subvert
  But in arid and semi-arid regions,

 is a factor  farming, living, and
 which has to be handled in league 

any other people,  of scarcity of supply
id   need. Local tasks of 

    
damming, water-distribution, irrigation, and canal
building can be undertaken by a family or group of

 ‘each piece of land to each piece of sky’
 or (more frequently) they can be undertaken

with the superfluous guidance of a 
bureaucracy.  mentions the 

 or peasants’ and farmers’ associations of
southern France, which were not until 1884
‘permitted’, as a ‘dangerous experiment’, to 
for the purposes of pumping  inundating
vineyards, and maintaining canals.

Integration of local water into an organic living
system-with, for example, a greenhouse-cum-solar
still; wind-powered  pumping; fans, or pumps
driven by the power of   wherever

  the    forms a
kind  water-works, and is a key part 

  vision of AT, with which we hope
to tempt  the  convenience of buying
municipal water ‘on tap’  flushing it  the
WC.  Fig 1 for ideas.

A divining rod, when used by a gifted
operator,  locate underground sources of water
for almost no cost. However the water is obtained it
will most likely need some kid of purification if it
is to be drunk  used in food preparation. A

 solution is the solar still, Fig 2. This will
distill even brackish water, seawater,  

 to produce small quantities of  
  suggests that as plants ate known 
   own water surveys, drill down to

water, pump it up and purify it; it might be as well
to  ourselves with them. The solar  was
developed from a  arrangement, Fii 3,
and the  of  right  as a kid of

 wick may be the best solution.
Lifting and moving of water from source to point 
use  be most easily carried out if  have a



I
  head above the pump location 

flow. A hydraulic ram or a   Figs 4  
will raise water  its own power. 
pumps can be left permanently  to raise water
into a tank when the  is  Self-
regulating water-sprinklers  simple drip-feeds can

 be let roll, supplying  greenhouse and 
 such a direct state of dependence upon
  alarming, let us consider for a moment 

ability of  big   to provide 
adequate supply of untainted water for developing
industrialism. After the current wave of 
water engineering ends   transition  a
gradually  engineered climate  seem
inevitable  A possibly precarious water 
for   have been  into a perilous
subordination to the artificial for all. Poison rain,
putrefying rivers and lakes, and dying seas are
inescapable effects and not ‘by-products’ of the

 transformation of the material 
of life. But they ore at least  setbacks or
the road to  afford 
to big and small  In    ha
the ambition (and in  countries even 
ideological compulsion) to take over everything 
invade every phase of life. The prerogative of the
State’s  authorities is everywhere guarded.
There are now secrecy  in British law
which make disclosure of details of 
manufacturing processes unnecessary  People a

,      
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Where rows of houses share hack
. ards, tbe land cau be sbared for 
better use and co-operative food 
productiou. Tbe · idea suggested 
bere i: to divide tbe area into that 
wbicb remains private and tbat 
wbicb is worked collectively. Other 
pooled yards could have differ
ent functions - far kids, light 
industry etc. 

Witb sucb intensive cultivation, 
nwre food can be grown per acre 
i11 tbe toums tbmz 011 fonlls. 

Pnvare soa~:e 
:2 Espalier .fruit trees 
3 Solar water heater~ 
4 Solar c!Mhes o.irier 
5 Venica1 growing on nets 
6 Shed 
7 C!licken house 
8 Compost heap 
9 Pit greenhouse 
10 Beehive 
11 Cold frames 
12 Glass cloches 

1/COLLECTIVISEIJ 
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In  during the early sixties a small group
of scientists, humanists and artists found  they

 
shared a  and growing concern about society’s
course of   They began meeting
for  discussion, searching for  in wbicb 
nucleus of disquieted people might help to  

 Riven saner world. Their basic premise  that science
and technology generally were lulling people

 into  false sense of confidence about
 future, and  one essential 

was being neglected. To redress  balance, 
 to switch attention to  need to reinstate

social and biological diversity, wbicb bad become a
 of Progress. After years of searching for 

way to  their concern into action, 

Around 1968   involved with  network of
 people studying  direct effects of man’s

 and the environment, he recalled. We 
 at different forms of stress  in
  I  previously discovered hitherto

  of social  in 
 considered exclusive to mammals and

 The team with whom he was working made
 significant discovery that extremely low levels

 stress could upset key social signals, and that the
 became  marked  creatures with

 It was time to resign.

he highest forms of 

He told how, with his wife Nancy, Bill 0.
  become a  New Alchemist

-and a group of students, he went to work with
 in the mountains near Mexico. The

time spent there taught them  little they really
knew..  called modern education 
estranged us from  living world, he stressed. We
discovered  in spite of all the degrees and
so-called knowledge  bad,  knew no  of
being able to tread  on those  They

 suddenly that  activities had to be
‘You talk of  kids of stress?’ I asked.  humble. They must learn how to make a microcosm
 effects of  oil,  pollution, he  which had all the  qualities that 

 We began to see  insidious effects of had in its own ecosystems; yet for this the modern
   -and  weren’t even  science of ecology offered them no guidelines. It

 to study  synergistic effects of two or  was apparent  would  to travel light and
  kinds of stress, yet we knew  in  travel  he said, working  of small

 real world there were hundreds of diff  kinds  farmers.  few  of being diagnosticians had
 stress affecting the system. The discovery 

them with a sense of panic and an urge to do
helped them  how the world worked, but they

 had seen only a  slice of it: inputs from
 rather than merely record the approach  artists and people in  walks of  still to

 doomsday.  opportunity was to set up
 studies in Southern California  a

 have  effect. In the end they found that 
 small’ philosophy came not out of someone’s

 budget from a couple of private Californian  political rhetoric, but  of direct experience. We
foundations;  National Science Foundation con be   this may not apply to the

 considering putting in a fairly hefty  It world  large, but a begin&g has   made
   but on intense  We  always be small, but we 

to demystify   do.   ideas will
spread throughout  world with  like

probing   no  were to be
 or  For example, me  asked

to do a multi-million  feasibility study on bow
 lower  impact of  amounts of sewage

on the Pacific Ocean.  if one of us  to
 perhaps the way to deal with sewage

would be to  it  its source use it 
resource      kind of

  simply taboo. ‘We cannot change
society, we  only  it better’,  rationalists

 pedants would quietly say.

Soon after the Institute   being, John
Todd and some of the  members moved east

We did   one fantasy wbicb was to create
  village,   community, primarily

to try to  recreate restorative
approaches to living. It got academic approval from

 University of California. and  I discovered
 not allowed to  on University 

 set up by the Governor

to Cape Cod and set up its first operational 
on eleven  of leased  in a semi-rural setting
surrounded by middleclass suburbia. There they
rented homes close to the  and began their
practical experiments. These activities, important
though they were, proved to be only part of the
picture: the existence of a community was equally
valid. I asked whether this ‘community sense’ 
lessened by their being scattered, and I learned that
it  little difference-in fact it allowed each
family to live its  lifestyle, while still coming
together for work and social visits. Nevertheless,
the ten full-time members looked  to the



formed, in 1969,  New Alchemy Institute, 
   ‘to restore  lands, protect
 seas  inform    stewards’.
Foremost among its founders   Todd, a

day when they could be assured of greater
permanence than a leased farm, as well as the chance
to concentrate on reducing  inputs and outputs
from and to the world outside. I was reminded of
the institute’s declared aims: ‘We seek solutions that
can be used by individuals  small groups who are
trying to create a greener,  world Among
our  tasks is the creation of ecologically
derived forms of energy, agriculture, 
housing and  that will permit a

 and repopulation of the countryside.’
Implicit in this declaration  the concept of
relatively self-contained communities, capturing

 own power, growing their own food and
 use of  own wastes. The group longed

for the day when they would be able to put all 
aims into practice-not only at Woods Hole, but at
other  throughout the world, each revealing
the special needs of the region in which it was
located.

John Todd showed me the three main research
activities under way, as well  a host of smaller

Fist of the  is the Backyard 
Project, directed by Bii 0.  with the aim

 of producing nourishing, palatable protein for a
community or family at zero cost (see page 36  The

 African  has been chosen-a fish which eats
 the algae at the bottom of the food chain,
supplemented with  waste and insect life.
Two sources of insect life  been found: midges
and gnats, attracted by  traps; and midge larvae
breed on burlap curtains hung in manure-rich 
From Spring to late Autumn.  energy maintains

ponds at the  water temperature which the
  requires; in winter the experiment

ceases, surplus fish finishing up in the deep-freeze.
The second activity is a search for food crops

 the genetic  to resist insect pests. The
group is concerned about  claims
made by organic growers, and they believe that most
chemical-happy growers would only be converted

 when the crops most suited to ecological
 management had been identified.

The  activity, companion planting, is also
concerned with pest  Specific insects are
repelled by the  of certain crops, and these

  degrees in parasitology, tropical
medicine and oceanography,   in

 and ethnology. I met him in  autumn
 1973   Institute’s    Wood’s

Hole, Cope Cod. where   community which
comprised  Institute   in
organic vegetable growing,  solar and
wind power, and waste-recycling. There, as we
walked   form from one  to

  energetic,  talking pioneer,  
 blend of practicality and prophetic  told

me bow   of  Institute developed, bow its
  explained its  

  difficulties it faced.  also
outlined his own philosophy.

crops are planted alongside those to be protected.
To find the most effective combinations, the
Institute had enlisted the co-operation of hundreds

 collaborators across the country in a Science for
the People   groups and individuals
conducted their own  experiments to
ensure that local  were taken into account.
The same collaborators also worked on other
projects. Apart from these activities, John Todd
showed me solar crop drying systems; 
breeding in rabbit droppings for feeding to hens 
fish; wind generators, large and small, a 
rotor water pump; and plot after plot of
experimental vegetables and  crops.

Despite the familiar, recurring problems of lack
of funds, coupled with the serious handicap of an

  site, Woods Hole has become a
valuable source of new knowledge which must be
 made known.  Nancy Todd’s direction, the
Institute publishes books, pamphlets and a regular
Journal. The value of word of mouth, 

person dissemination is also  
 Saturdays  given over to visitors who work on
 the farm and  a picnic lunch. John Todd
 expressed the view of all the group, however, when
he voiced to me his fear of over-exposure in the

mass media.  country    of creating
seven-day wonders: they get a lot of press and 

die. We’ve found  our very best friends come
  process   ‘discovery: Television is

 worst of the popular media-it just gives you the
latest thing.  contrast,  ore written about inn
magazine where people ore slightly pre-disposed,

 discover us.  the connection on their
 ‘from  to  not  to them’.
We need to know more   comes

about.  is   con to a 
and interested area which  fantastic spiritual and

requires the kind 
associate  religion.

words: When you
  to work with nature, you  
,  of nature. You feel bumble. You
feel good about it  You  to tell about it,
because it is the most meaningful thing  is

 to you.



 articles on energy begin with a
definition of what energy is.

‘Energy,’  say, ‘is the   do  
The  to do  Hmmm The ability, in

other words. to exert a force on a mass and push it
over a distance. Now although this definition is

 valid  and indeed extremely useful, in
that it leads to a quantitative method of measuring
the magnitude of certain kinds of energy  itr

unconscious implications are starkly 
    be defined  the

ability  slap a friend on the back, to enjoy a glass
of beer, or to make  since everyone agrees that
these  require energy for their performance.

Bur  is not. Instead, and significantly, energy is the
name given to our ability to do   to do our
johs properly, to  our production quotas, to

justify our existence in economic terms. It would he
hard  think of a definition better suited to under-
pinning the  life-repressing, goal-seeking

  in which so many millions 
 are  to subsist today.

Consider an alternative definition of 

‘Energy’, said  Blake, ‘is  
 Freeman Dyson points out: ‘One need not be

 poet or mystic to find Blake’s definition of energy
more satisfying than the definition given in text-
books on physics.’  Blake’s phrase expresses with
exquisite conciseness the non-utilitarian, joyful
aspect of  as we actually  it in our 
What we need,  seems to me, is a concept of 
which somehow achieves a fusion of the practical
and the poetic aspects. A concept which reminds 
that a solar collector, for instance, is not  an
alternative way of heating water for showers or dish
washing but also a  reminder of our living
dependence on the benevolence of the great Sun
God.

  the  section of this hook, 
me echo the  of   in her introduct-
ion to the Energy section of the  of  

  little thought, when WC chose the 
‘Energy’ for this section of  journal, 
many shadings of meaning the  could be
understood to have. I  seen it used to describe



the positive force  believers in a New Age feel
is  swiftly  and will take us forward in
an Aquarian Era or  and heightened
awareness.

Energy is spoken of to descriiie the impact of
a personality or a group; of ones  to influ-
ence the people and events around one. It is still
an apt  for  children have limitless

 of.
We are using it, in this section  the Journal,

in the more traditional sense of the  to do
work. At the same  in doing so, we are deep-

ly committed to working with as opposed to
 from Nature, and, as  implies a con-

templative  of learning to listen to the
wind and sun and to growing things, then, perhaps
when we chose ‘Energy’ to describe our work, we
half-intended some of the more  meanings
to he understood as well.’
Keeping the  poetics of energy  fix-

ed in our minds,  let me turn back to the
physics of  subject. One of the most important

 principles relating to energy is the Law of
Conservation of Energy, alternatively known as the
First Law of Thermodynamics.

The   states that  in the Universe is
neither created nor destroyed. Energy may change
in form  from gravitational energy and mechanical
energy through electrical energy and chemical
energy to light energy, heat energy and numerous
other disguises  but  total  of  in
the Universe stays the 

Another key principle is the Second Law of
‘Thermodynamics. According to the Second Law.
each form of energy possesses a characteristic 



 entropy. The entropy of an energy form is  The practical implication of the Second  of
inversely proportional to the  associated  Thermodynamics is that it’s very important to

 that form, and is a measure of  degree of
disorder.

match energy sources carefully to the tasks they are

For  hot  has a higher temperature I 

to perform It’s bad thermodynamics, for 

 lukewarm water. so hot water has a lower
to  grade (low entropy)  energy for

entropy than  water and its energy is less
 low-grade (high entropy) home heating.

disordered (or more ordered, if you prefer), than
And the high entropy  of the sun is more 

 of lukewarm water.  you’re confused by all
ive when used directly as heat than when used to

these double  and inversions, don’t blame
 low-entropy electricity.  

me: blame   he invented entropy).
puts it more gracefully 

Generally speaking, the lower the entropy of a
‘We should always have a diversified mosaic of

form of energy.  more usef ul  it is. And the more
energy sources   as it were all of the

‘useful’  energy   the lower its entropy)
forces of Nature so  they interplay with our

the greater the efficiency with which it can be
lives. In this way,  can develop a more 

  even reverential  attitude towards Nature.’
converted into less-useful (higher entropy) forms.

For instance,  energy has the 
Peter Harper  in detail with the practicalities of

entropy of all and is the most useful. Gravitational
tailoring demand to supply in the  on
Autonomy.

energy, say in the form of  water, can  con-
 into mechanical energy (say, the rotation of a

Let’s look instead at where all our energy comes
from.

 with  100%  but the con-
version of mechanical to  energy is a less     
efficient process. Next   is
mechanical energy, which in  is more useful than  The  of almost  the  we  on earth
electrical  (and  has lower entropy),
so  efficiency of conversion of mechanical to

is the Sun. The rate at which  is 
 by the Earth is  170   kilowatts,

electrical energy  a dynamo) is very high; but the
efficiency of conversion of electrical to mechanica!

which is equivalent, if you like,  the power of

energy is somewhat lower.
170 million  continuously-burning single-bar

  on the scale of usefulness is heat
electric fires  or, to use a more personal metaphor,

energy. Although efficiency of conversion of most
the flow of power which the 3,500 million people of

other energy forms to heat is very high, the
the earth would be consuming if they  left more

efficiency with which heat can be used to generate
than 48,000  electric fires burning continuously.

these other forms is pretty low. Heat  be  .
Added  over a year of 8,760 hours, the total

generated very  from mechanical 
energy delivered by the sun to the Earth amounts to
no less than 1.5   kilowatt hours 

(in  friction brake, for example) or from electrical
energy (in  immersion heater), but can only be

Compared to this enormous  influx, the

 back into these forms with relatively low
amount of energy we humans  consume is

efficiency   is one reason why the generation
  Our total world consumption of

of  in fuel-burning power stations is such
  per year  in such forms as  gas, oil and

a  process.
,  (but excluding food)  is about
60   This is only  of the
annual solar energy input to our planet.

About 30% of the Sun’s energy is reflected
  back into space. Another  it has been

 
calculated, goes to heating up the  land
surface, its atmosphere and its oceans. This energy
is re-radiated to space more slowly as low grade
heat. And about 23% is used in evaporating, from

 lakes and oceans, the water which eventually
falls as rain and flows through our rivers back to
the sea. It has been calculated that the total
amount of hydropower potentially available from

I.
this source is of rhe order of 26   per
year. Eventually, this energy too is degraded to
low temperature heat and re-radiated into space.

A little of the incoming energy, about 
causes pressure differences in the atmosphere and
oceans, which in turn cause  water to flow
from areas of high pressure to areas of low pressure.
These ‘convection’ flows manifest themselves in the
air in the form of winds. and in the  in the
form of  And  winds react with the
ocean surface, they cause another indirect manifest-
ation of solar energy  



The total  of energy contained in the
Earth’s   and currents is estimated to be
about 3.23   per year. It would be impos-
sible to tap more than a fraction of this amount, of
course. In practice,   for example is
reckoned to be  capable of delivering
something like   per year.

An even smaller amount of solar energy. only
about 0.02% of the total, is absorbed in the vital

 photosynthesis, in which plants draw carbon
dioxide and water from their  environ-
ment and convert them into oxygen and carbohydr-
ates such as starches  

The energy absorbed   process, on
which the whole of human, animal and plant life
depends, is stored in the chemical bonds which hold
the plant’s carbohydrate  together. This
chemical energy is released when  animal eats the

  food; or it can be released simply by burning
 plant, during which the plant’s stored carbohydr-

ate &acts with oxygen at high  and gives
off its energy as heat.

When plants die, their leaves are normally decom-
posed by ‘aerobic’ (air breathing) bacteria,  the
presence of oxygen, and some of the energy stored
in   is released to the environment
in the form of heat  which is why a compost heap
becomes warm. But some dead organic matter is
deposited  the bottom of lakes or in peat bogs,
where there is little oxygen, and does not decay
completely. When such partially-decayed matter,
over millions of years,  up and becomes buried
under layers of sand, rock and sediment, it eventual-
ly turns into one or  of the ‘fossil fuels’ such 
oil or    tar sands and oil shales now being
heralded as the solution to the US ‘energy crisis’.
These deposits, while undergoing decomposition in
the absence of air  decomposition) give
off large quantities of  gas’, which is another
fossil  and is composed mainly of methane.
(Methane can, of course, be generated by the anaero-
bic decomposition of ordinary  matter).

The fossil fuels represent, in a very real way, the
Earth’s ‘life savings’ of energy: they amount to the
planet’s  capital because the geological

 biological processes which formed them over
the past 600 million years have proceeded so slowly
that the deposits can be regarded as essentially

  at least in relation  any human time-scale.
By contrast, the energy flowing continuously to

our  from the Sun is  or income
energy, because it  keep flowing for as long as

Sun keeps   a     
factor of  25,000 the world’s rate of energy
consumption.

Apart  the Sun, there are two other sources
of income energy

One is the   of the Moon and Sun,
which acts on the world’s oceans and causes the
tides. The total amount of energy stored in the
Earth’s tides has been estimated to be about
26   per year, or about 0.0017% of 
total  energy input. Some 0.56    of
this energy is capable of being harnessed.

The other is ‘geothermal’  heat generated
deep in the Earth’s core when radioactive substances
decay.  total amount of geothermal energy 

 to  Earth’s  either by direct conduct-
ion through the ground or by convection through
volcanoes and hot springs is estimated to be about
280   a  of which 0.53   a

 is estimated to be usable in practice. (Strictly
speaking. geothermal energy is a non-renewable
resource, but it has been calculated that even if so
much heat were taken from  that its

 cooled by one-tenth of a degree centi-
grade, the energy supplied would meet the world’s
present needs for four million years.)

Throughout history, mankind has found ways of
tapping these renewable energy supplies  by build-
ing sailing ships and windmills to capture the energy
of wind; by devising  mills to harness the rain
that flows  rivers; by constructing houses
with thick, south-facing wails to store the Sun’s
direct heat energy; and by burning  and other
plants to trigger the reaction with oxygen which
liberates the energy stored in their carbohydrate
bonds.

The energy stored in fossil  can also be liber-
ated by reaction  oxygen, which is what we do

 time we light a coal tire, start a car engine,
switch on the oil-fired heating or light a gas stove.
But  time we do so, we irreversibly deplete an
energy supply that has taken millions of years to
build up. Pre-industrial consumption rates were
negiigible, but at present consumption rates, we will
have used up the Earth’s entire supply or fossil fuels
in a few hundred years from start to finish.

This reckless  of our irreplaceable
fossil  has, however, been accompanied by
exploitation of a different and more personal kind.
Man’s inhumanity to man has, of course, been a
characteristic of all epochs, but the advent of 
accessible concentrations of energy in the form of
coal, and later oil, has amplified many times the
power of the exploiter over the exploited, the
tyranny of the oppressor over the oppressed. As
Tolstoy observed more than seventy years ago 

‘If the arrangement of society is bad (as our is),
and if a small number  have power over
the majority and oppress  victory over
Nature will inevitably serve only to increase that
power and that oppression.’

The misery of the millions of  who worked
in the Dark  Mills of nineteenth 
England was made possible (although not 
by the coal that  the steam engines which
drove the  machinery of mass production.
And the  the car workers of Detroit and
Dagenham today is made possible by the oil that
powers both the sophisticated production lines and
the chromium-plated end product.

Fossil fuels have unique characteristics which
make them eminently suitable for exploitation by
ruling oligarchies in the furtherance of their own



 ‘They are concentrated in discrete 
   that can  bought  seized). 

the  resources, which in general are pretty
evenly   the globe. Their
extraction from the Earth requires large amounts of
capital and a high degree of technical expertise,
which means that only Governments and the
largest corporations can afford to finance such

Moreover. since deposits  usually located at a
 from the consumer, vast

 of profit and tax can be added to the cost
throughout the various  of transport and 

 without    being any
the 

So efficient,   the properties of 
renewable  sources been in enabling the “ding
minorities of  to preserve and extend their
influence that when the exhaustion of the Earth’s
fossil fuel reserves recently appeared as a prospect

 on the horizon, the search immediately began for
 with  characteristics.

The  Czars of the  did  have far to
look. Their friends in the military establishment 

 up with just the answer, in the shape of
nuclear 

When it comes to shoring up economic and politi-
cal monopolies, nuclear fission is a well-nigh ideal
energy source. Like cord and oil, it depends on dig-

/ ging up  solid  tangible, namely 
 from ground to which one can own the ‘rights’.

Better    and enrichment of Uranium
requires eve” greater  of capital and techni-
cal know-how  are needed to process oil. Best
of all, the technology involved in turning enriched
Uranium into usable energy is so esoteric, so costly
and so dangerous that the number of 
in the world capable of performing the feat is prob-
ably only about a dozen at present.

The development of nuclear power will bring in
its wake a” increased death rate from cancer and

 and a higher incidence of genetic diseases
in future generations, even if there are no catastro-
phic accidents, because ‘small’ quantities of ‘low-
level’ radioactivity are routinely released to the

 by nuclear power stations and 
processing plants.

And plutonium  a substance so toxic that just
 one  of it could, if dispersed into the 
 sphere, cause 2.7 million fatal lung cancer  

 he produced in vast quantities to fuel the highly
unstable breeder reactors needed to make atomic
power a” economic proposition.

But  that matters to the ruling oligarchy is that
  is potentially capable of providing

a large proportion of the energy needed to sustain
the status quo  few more centuries.

 pressed, the exponents of nuclear fission
admit that its exploitation implies serious problems,
but they  back on the lame justification that
fission is just a ‘stop gap’ to tide us over until the
scientists succeed in developing nuclear fusion 

 ‘hey say. enable  amounts of energy to be

created from the  reserves of
 in   Fusion 

they   be the ‘ultimate answer’.
What they do not say is why it should be

necessary for us to go to immense trouble  create
our own fusion reactor when we receive one-and-a
half million million million kilowatt hours of energy
a year from the Great Fusion Reactor in the Sky
known as the Sun. Could it be  no one has
yet perfected a way to corner the market in sun-
shine? Is it because no one, so far, has been able to
channel all the sun’s energy into a small number of
outlets from which it can be divided up into units
and sold in packages, as has been done with virtually
every other natural commodity?

Science is  on the  though. Peter
 vice-president of Arthur D Little Inc, the

international firm of management consultants, has
since the late ’60s been assiduously promoting a
megalomaniac scheme for a huge solar power station
in orbit round the Earth which would transmit its
power back  ground level by microwave radio

   suggests  an enormous panel of
solar  25 square  in area,  gener-
ate electricity to power a battery of microwave gen-
erators. These in turn would feed their power to a
one kilometre wide  antenna, which
would be focused on a 7km wide receiving antenna
on Earth.

The microwave beam would pass straight through
clouds with little absorption. and the receiving

 would be  suitable 
equipment, to the electricity grid system, to which
it would supply something like 5,000 megawatts of
power. The main advantage of the scheme, according
to  is that the  Solar Power Station’
would be abie to operate at  efficiency for 24
hours a day almost every day of the year, unlike 

 solar panels which cannot operate at night
and work at reduced efficiency when there is cloud.

Among the disadvantages, however, are that the
estimated capital cost of the SSPS (around 

 is, eve” now, twice that of a conventional
central power station and also greater than the
capita! cost of other large, but ground-based, solar
energy  that have beenproposed. And
given that the whole project depends on the perfect-
ion of a number of technologies still at the develop-
ment stage-such as the Space Shuttle, cheap 
produced solar cells, and  inexpensive
microwave generators  it seems inevitable that the
cost estimated at the moment are grossly 

 At the moment, development costs alone are
reckoned to be around 820,000 million. And the
problems involved in maintenance of an SSPS,
assuming it can be stationed in orbit 
at this stage only be guessed at.

More serious still are objections to the scheme on
the grounds that the microwave beam, even if accur-
ately pointed, is of sufficient intensity to cause con-
cern about its possible effects on living tissue; and
that the beam could accidentally (or deliberately,
for military purposes) be deflected from its focusing
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point at the  antenna to a location where its  ordinary visionary,  Huxley, nearly  
 could  beings (8).  the   in his       can

biggest objection to  SSPS is  to  even
greater extent    other 

 do no better than to  the paragraph 
seems to me the most important, and to point out

 such  could on!!; be  that Huxley’s comments, though  
ed and operated by the richest  or to the development of the ‘tropical countries’, apply

with even  force to the future of the morenations of  world, in whose already over-power-
ful hands  would concentrate even 
control.

Some recent schemes   wind power
have displayed a  tendency
towards   William 
professor of electrical engineering at the University
of Massachusetts,  put forward in 1972 a
scheme for no less than 300,000 wind turbines to br
erected on the Great   Tine turbines, each

 in diameter, would be mounted 20 at a time
 enormous 85Oft towers spaced at a density of

about one per  mile. The  of such a
complex would be equivalent to that of nuclear
power  of some 189,000 megawatt capacity,
just over    installed  generating

 of the United States in 1970.

 regions of today’s industrial world:
 recently, the direct use of solar power has

been impracticable. owing to the technical
difficulty of  suitable reflectors. A
few months ago, however, it was announced that
Russian engineers had developed a  and
simpie method for  paraboloid
mirrors of large size, capable of producing 

  and  of  iron. This dis-
covery could be made to contribute greatly to the

 of production and population
 the creation of a new  of agrarian society

making use of cheap and inexhaustible power for
the benefit of individual small-holders or 
governing co-operative groups.

But such  scheme, even if economically com-
petitive with conventional energy sources, perpetu-
ates the  of energy in a  which
may protect the investments of the electrical
Utilities but which ignores an essential 
of wind      it needs no distribut-
ion   is  of increasing, rather than
decreasing, the self-reliance of regions and 
communities.

The  of 
 sources may not be the  way of turning

them  commodities. however. Consider this
quote from a recent  on wind power 

‘Great  have not as yet entered into
  because wind energy has not seemed to

be  over a pipe or  Enterprise
can he rewarded, however, in greater magnitude

   by producing and renting world.
around  apparatus  following 
models of the computer, telephone, car  
hoteling service industries.’

In case you were wondering, the author of this
shrewd bit  to our friends in the 
national  on  they may best make a
killing out  what Nature  for free is  sup-
posed hero of   
Fuller. We can look forward, then, to  day when

 regime of some   is 
  the CIA in retaliation for  attempts to

take into  ownership the local  of
 Wind Energy International Inc.

There are  two distinct modes of 
 of  naturally-distributed energy sources: a

benevolent mode in which they are employed to
facilitate the decentralisation of political and

economic  the redistribution of wealth and
  of the individual; and a 

 in which they are used to prop up the 
 and   of our existing

industrial    possibilities were
spelled out with his customary clarity by that 

For the peoples of such tropical countries as
India or Africa the new device for directly 
sing solar power should be of enormous and
enduring benefit -unless, of course, those at
present possessing economic and political power
should choose to build mass-producing factories .
around enormous mirrors, thus perverting the
invention to   centralistic purposes,
instead of  its small-scale use for the
benefit of individuals and village communities.
The technicians of solar power will be 

   choice.   work for 
  of  industrially-back-

ward  of  tropics, or for  
 liberation from  twin  of 

and  to political and  bosses.’



in  This is due to the unique  of
plants  convert  of   
into stored chemical energy by the process of photo-
synthesis.  plants absorb  and carbon
dioxide from the soil and the air. and use sunlight to
convert these materials into carbohydrates ch as
sugars  starches.  light energy is converted
into the chemical energy bonding the carbohydrate
molecules. Only the wavelengths of sunlight between
0.3 and 0.7 microns  used for photosynthesis,

compared   light  0.3 to 1.1 microns
 which can  used by a silicon 

  if   is  by an  
  of the molecules  broken by

oxidation  energy is  to power the
animal’s body. The oxidation of plant matter in an
animal in  burning  -which is the
simplest way to use the energy of   produce

 drive   !f    rather
than king eaten, its stored energy is released largely

 heat. An estimated thousandth part of total plant
matter produced each year is deposited in conditions
which do    or   loss,
and in these conditions the  undergoes 

 stages  fossilization. When coal, oil or natural
gas are burned the same chemical bonds  being

 as ii the original  had been burned, 
  produced is originally the  of

photosynthesis.

  wood   contributed 4% of the total
world energy supply. Of the earth’s original 4.8
billion hectares of forest, 1.2 billion are now under
management to produce a regular timber crop and
another 2 billion  still virgin forest (the  has
been cleared for agriculture, cities, transport,  

 of mixed forest with trees of differing ages
and varieties  supply about 7.4 tonnes of 
timber   a pine forest 10 tonnes per 
per year, and a tropical rain forest 59 tonnes per
hectare   If   carbon in the 175  
dry   organic matter produced by the bio-
sphere annually were burned as fuel at 75%
efficiency, it would  about 500  

 roughly 10 times the world’s energy con-
sumption for 1970. As a  wood has a
calorific  of 4.2 

  effective way to use plants as a fuel is
by burning them. Good  can release a
greater proportion of the calorific  of 
than any other secondary conversion of their
energy. Wood-burning    heating
stoves and cookers can be obtained with 
of at least 75% (Fig  although none are made 
Britain because of  lack of forests, and tradition,

 supplies of coal. The most efficient of these



 have secondary combustion chambers    per hectare per year of 2,000 tonnes,
where the hydrogen and carbon monoxide  although the system  been tried only on a very
by the  wood are burned to increase the total small   technique could be used with such
energy obtained. Wood can also be   high yielding crops  sugar beet  produce large
boilers for  use,  in a furniture factory in

 Wycombe,  where a  is
 of fuel. Although beet could be converted

 alcohol as a fuel it would also be ideally suited
 by wood  and the steam drives a for conversion into methane gas by the method

generator to  the machinery of  factory. described in the following section of this chapter.
Wood and other plant materials can be converted

into  conventional liquid and solid fuels such as
 DECOMPOSITION AND METHANE

ethyl alcohol and charcoal (usable as 
GENERATION

for  and smokeless   These When    in the absence of
 were  used during   

   the Second World War
the forester Edward  doubled the effective

 wood  harvest in Sweden by improving
forestry  and eliminating waste. Buses,

 and tractors were fitted with wood 
generators which produced a mixture 
largely of carbon monoxide, carbon dioxide,
methane and hydrogen which was fed directly 
the engine as a petrol substitute. Wood was also
distilled to give motor lubricants, converted into

 cattle feed and, when  with soya
flour and yeast, sold as a meat surrogate. These uses
of wood  after the  because they were
expensive compared with conventional sources of
materials, but they  how many of the
requirements of a conventional energy-using system
could be met by a renewable fuel.

PEAT AND DUNG

Two other fuels of vegetable origin deserve mention;
these are peat  dung. Peat is used in 

 and the   there are eve” 
stations  by it Peat production worldwide is
35  tonnes per year. The great advantage of
peat is that it  a  resource, and a managed
bog  regenerate every  years. Dried dung
cakes  used in underdeveloped countries as a

 of fuel for cooking and space heating. This is
a practice  is  agriculturally and

 because the land is deprived of essential
manure and the smoke from the burning dung causes
eye  But  long as no other  of fuel is
available the  of dung is unavoidable.

ALGAL CULTURE

The  to gain higher yields pet hectare of biomass
has encouraged  into microscopic 
celled plants such as  (a type of algae)
which can give yields up to 86 tonnes per hectare.
These plants can then be converted into charcoal,
combustible gases and combustible liquids by
pyrolysis  to   a closed con-
tainer without air). A considerable amount of energy
is required to dry the water   the organic
material, and the energy  could be higher than
the value of  fuel produced. Some researchers
suggest that the higher plants could give yields as
high as algae, given suitable  conditions.

 of  in West Bengal of the 
process of hydroponic culture (using organic

 rather than chemical solutions) quote a”

oxygen    can sometimes happen 
in a poorly managed compost heap, incomplete
oxidation takes place to give a mixture of ammonia,
nitrogen, methane and carbon dioxide, and hence
the characteristic smell of putrefaction. The cycle

 be completed by the addition of more oxygen,
the methane being oxidized to carbon dioxide and
water.  is this property of anaerobic decomposition 
that could be exploited to yield another type of fuel 
from biomass.

Anaerobic decomposition was originally developed;
as a means of rendering harmless the sludge from
the purification of sewage, and the methane
produced was treated more less  a byproduct.
However, where the sewage works is of sufficient
size the gas has been exploited  a  for
generating power in gas engines to serve the needs of
light and heat at the sewage works (this happens at

,

 and Cambridge). Because of  research
 the process for the safe anaerobic decom-

position of sludge, much is known of the 
 produce methane from organic matter and the

conditions under which they best thrive. The
generation of methane from organic wastes therefore 
has a strong theoretical basis. The organic wastes
must  maintained at the optimum temperature for 
the particular bacteria involved in the 
Some digestion of wastes will occur between tern-

 of  to  but generally there ate
 to be two optimum temperature ranges.

Between 29°C and 41°C the ‘mesophilic’ bacteria
are active, whilst between 49°C and 60°C the
‘thermophilic’ bacteria ate active. Although
digestion occurs at approximately the same rate for
both these  ranges,   
allowed for optimum gas production with the least
expenditure of energy to maintain the temperature
of the decomposing wastes is between  and

  is quite common in small-scale systems for
some of the  produced to he burnt to
generate the heat required to maintain gas 

 Insulation of the digester, particularly in cold
climates, is also  important to reduce the energy
required, although  hot climates such as India,
where much work has been pioneered on small-scale
digestion, this is not so critical.

It has also been recognized that the acidity 
of the digesting wastes is important in ensuring
optimum methane production. A  range of

  slightly alkaline) is accepted as best. For
 sludge decomposition   of 7.0-7.5 is

generally established but the New Alchemy Institute



found from experiments of digesting  and
plant wastes that a   mixture with a 

  
 

of   better. The  range is affected if raw
organic material for digestion is added while 
tion is taking place. The addition of excess raw

  
 

wastes encourages acid conditions as the first stage
of decomposition involves the production of volatile

acids. If these are produced faster  the methane
  

 
generating bacteria can break them down into the

 products of ““aerobic decomposition then the   

decomposition  until sufficient methane-
  

  have grown and the balance is
restored. It is   add lime or 
phosphate  the  when it has become     (1.0%). oxygen (0.1%) and hydro-

 acidic but  sodium salts  not be added
 these   bacteria. Raw  which are

gen sulphide (trace). This raw gas has a 

   such as horse and 
 value of   However, the gas can be
 scrubbed to remove the corrosive and 

manures,  be composted aerobically  reduce
the acids of the initial decomposition and hence

 combustible portions  give a product very 

keep the  range  optimum for gas production.
to natural gas, consisting of 98%  1%

The time  for gas production depends
carbon dioxide and 1% nitrogen. The carbon 

upon  type of digester and wastes  used.
and any ammonia present can be removed by bubb

The original method was one of batch digestion
ling the raw gas through lime water,  the hydro-

where the wastes were put into a tank, sealed and
 sulphide removed by passing it through iron

left  a minimum period of one month. the actual
filings. As the gas comes from the digester

 time  for digestion depending on the  of
it also contains a considerable quantity of water

  plant. During this time decomposition would be
 which should be removed by  the 

 completed and  the gases given off and 
 a desiccant  prevent subsequent 

 Only when  the gas had been given off was the
 of water   gas pipes causing corrosion.

digester opened and  residual ‘fertilizer’ taken
Many different types of organic matter have 

   digesters have been
used  methane plants in an attempt to fiid the

 efficient conversion of biomass, and hence
operated where the raw wastes are ground  and
added daily or weekly, with the completely digested

solar energy,  methane. To some extent the
 used must  limited  those available.

slurry being expelled   other end, gas 
ion therefore being continuous (Fig  For 

 in India digesters  been designed  use

 temperature range of   35°C
cow dung   plant wastes as the raw 

the  period of decomposition is 1-2 
  aim here was to supplant the “se of dried cow
dung as a direct fuel which involved the loss of

Once optimum conditions for digestion have been   to the soil. With the methane plant, 
established, rhe yield of gas depends to some extent

on the raw materials  digested. As mentioned,
 initial capital investment is much higher, the co

  dung is still used to produce a fuel but the slurry
        

 methane (54.60%) and carbon dioxide 
     complete  a 

 with traces of hydrogen (0.3%). carbon monoxide
 fertilizer for the soil, only slightly less rich than a
compost from  decomposed wastes.



 Digesters have also been run completely on plant
wastes, although here the scum formed on the
surface of the digesting wastes by the undigestible

 plant materials can inhibit gas production, and for
this reason batch digestion of plant wastes has
usually been recommended so that the scum can be

 cleaned cut regularly. Because methane production
 from organic wastes has recently been viewed as an
alternative method of producing fuel on a large scale
rather than as a more sophisticated compost heap,
emphasis has been placed on the most productive
plant  to supply the wastes to be digested. 

 under  conditions can give a yield of
86 tonnes hectare compared to the  tonnes
hectare of some of the higher plants. However, the

 algae must be harvested from the solution they are
grown in before being digested and this requires
energy. It has been argued that some of the high

higher plants such as sugar beet and
sugar cane could probably achieve yields similar to
those of the micro-organisms if grown in comparable
optimum   and, with their  of avail-

: able sugars, may even contain more digestible
 material than the  There has so far been
insufficient research  confirm either viewpoint.

In  any wastes for digestion the 
tities of available carbon and nitrogen in the
material are important. In anaerobic decomposition
the bacteria make use of the available carbon 30-35
times faster than the available nitrogen. If there is

 available nitrogen present, some of the
bacteria die, thus releasing the nitrogen in their cells
and restoring the balance. The digestion process is
inhibited whilst this occurs. Once all the available
carbon has been consumed fermentation stops and
any excess available nitrogen remains in the 
slurry. This will be lost  the atmosphere when the
slurry fertilizer is spread on the ground. Table 1
shows the  ratios of various raw
materials that might be used for digestion. However,
the values for the C:N ratios in this table that have
been measured in the laboratory  differ
considerably from the actual C:N ratios of carbon
and nitrogen available for digestion and for this

 they can  form a  approximate guide
From experiments  India,  dung with a
measured C:N of  richer than the 
30: 1,  found to be an ideal waste for digestion
and gas production. Water must also be included in
the  of the digester, which should be 

 soiids, so the ground raw wastes  be
mixed  a slurry  water. Urine could also be
used to mix the slurry but its high available nitrogen 

  be included in the estimation of the
C:N ratio. Table 2, which shows gas yields from
specific wastes, measured empirically, may be a
better guide to expected results.

 type of plant used for methane production
can  from the large-scale sewage works
digester, plants that can now be purchased for
converting intensive livestock wastes (pigs, hens)
into enough fuel  run a farm (Fig  to a unit
where a lorry inner tube is used as the digester and



enough gas can be produced from  dozen back-
yard  to boil 2  of water in 20 minutes
(enough  boil an egg but not enough to boil an 
hen. Fig 

The digester designed for  Mother  
at Madison, Ohio, by Ram Bux   the
typical features of  small-scale plants so far
constructed (Fig  The digester is a metal drum
3,000 mm in height and 1,200 mm in diameter,
surrounded by an outer drum which forms a water
jacket through which water heated by some of the

 could be circulated to maintain the
temperatures of  for digestion. The
digester can either be batch fed, being loaded, 
and left for 30 days,  which time all the gas is
given off, or it can be operated by feeding the waste
chopped up and mixed to a slurry with water, at
regular intervals. As each load of fresh  is
added, an equal  of the digested fertilizer is
displaced, and gas production  therefore be
continuous. A 1.5  pump is incorporated in the
system both  pump the fresh slurry into the
digester and the finished  from it. It also
circulates the fermenting wastes  the digester.
Although energy is needed to run the system, the
plant is designed to produce 170  of gas per

 whilst operating the pump for 20 minutes
each da
10.2 

to stir the wastes uses the equivalent of
methane per month and the gas required

for burning to maintain the temperature would be
slightly less than this amount. The gas is collected in

 floating cover of the digester and the weight of
 cover provides the gas pressure. From here it is

led to the appliances. Other systems use separate 
storage equipment like very small gasometers but in
all systems the weight of the cover either directly or
counter-balanced is  of pressurizing the 

 discussion of actual digester systems must



take account of the fact  methane diluted in the attempt should be made to light it.
 in certain  is   when Apart from producing methane, the anaerobic

ignited. The critical range is a mixture of 
methane in air.  emptying a batch digester

  of biomass produces a valuable fertilizer
 garden  farm. It is best to let the 

 the gas line  be shut off well beforehand  sludge stand for a while, so that any ammonia it
 any  left in the system can vent to the air and  contains can escape to the air as this would be harm-

the  methane can be fully diluted before ful  plants. The sludge will be wetter than normal
the  is removed and the sludge cleared out. In compost and also slightly  acidic so this must
the  way, the first time the floating  or gas be considered when applying it to the soil. However,
holder is filled with  after digestion starts, the   experiments have shown that the nitrogen in
covet should be pushed down so that all the gas is the sludge in the form of ammonium bicarbonate
expelled. It is then left to fill   this way any may actually be  available to plants than the
air originally in the system mixed with the first
methane produced will not be ignited. Even though   of 

 and  produced by the aerobic 

the high concentration of carbon dioxide in the first
discharge of gas will probably prevent its ignition, no   Vale

Brenda Vale

Insulating materials can  either man-made 
natural. Natural insulating materials of 

 include cork, eel-grass mat,  and
sheep’s wool. These materials  either expensive

 require a considerable thickness of material to
give a high degree of insulation. They  also
adversely affected by damp and attractive to vermin.
However, if a large  of free  very cheap
material can be obtained and suitable protection
can be given from moisture, natural organic
materials may be a good choice.

 main inorganic natural materials are mineral
wool, which can be obtained in slabs  quilts and
is made by extruding molten rock into  and
exfoliated  which is made by heating a

 rock until it expands. These materials
have an insulating value comparable to that of the
man-made materials.

Apart from glass  which is similar in form to
 wool, most man-made   made of

oil-derived plastics. The  effective of these is
expanded polyurethane, which has the advantage of
resisting fire and moisture, but this is the most
expensive material. Expanded polystyrene is cheaper
and effective, but it bums fiercely, giving off
poisonous fumes, unless a  grade is
obtained. The cheapest expanded plastic is foamed

 formaldehyde, but this has no mechanical
 and cannot  made into slabs or boards.

It is this material that is pumped into cavity brick
walls to add insulation. The  provide a support
for the weak foam.

When insulation, of whatever kid, has been
installed, it must be protected against moisture

 in the air. If  condenses in the
thickness of the material it will be made useless,
since the insulating effect depends on trapping dry
air. To prevent condensation, a  
such as  sheet (with joints folded and
taped), vinyl wallpaper,  two coats of oil-based
paint-must be fixed  the  side of the
insulation so that the  never condenses.

The insulating properties of the surfaces of a

building are measured in terms of their ‘U-value’,
which is defined as the amount of heat escaping
from the fabric of the building, measured in watts,
per degree centigrade of temperature difference
between inside and outside, per square  of
surface area. The U-value of a surface is governed
by the materials used, their thickness and the degree
of exposure of the surface. A typical example of a
well insulated structure is timber-framed wall with
a cladding of  boarding, a  of 150mm
expanded polystyrene, and an inner lining of
plasterboard, which will have a U-value of
approximately 0.2  whereas the cavity
brick wall of the average British house has a U-value
of about 1.7 

 

But good insulation in itself is not enough. It is
essential to  that even a high level of 
insulation can be negated by a high degree of
ventilation; each air change takes warm air  and
brings in cold air. A normal house may have three
or four air changes per hour, even though half an
air change per hour would be quite adequate. It
should be  that draught  and
weather stripping  at least as important as the
conventional forms of insulation.



 
 Useful solar energy is collected simply and cheaply
 by plants, but the process is not very efficient in
terms of the proportion of incoming energy 
ed For many purposes it is  efficient  useful

 apply   as heat,   rarely,
by direct conversion  electricity. Solar heat is
collected either at high temperatures by 
ing direct radiation from a large  a smaller area; 
at low temperatures  allowing it  heat up
materials exposed to  The low-temperature
processes are on  whole  efficient and permit
the use of diffuse sky-radiation as  as direct sun-
light.

HIGH TEMPERATURE SOLAR HEAT
 sun’s energy can be used  produce heat at

high  low temperatures. High temperature solar
collectors are typified by the French solar furnace
in the  which  an  of large

 mirrors  produce temperatures in excess
of  (Fig 1). On a smaller  there are
many designs of solar cookers which will boil
water, bake bread,  by focusing the solar

  a small area by the use of reflectors
(Fig 2). Similar devices have been built using
curved reflectors   the radiation at a

 focus. A black pipe carrying water placed at
this focus will be heated   produce
steam (Fig 3). The problem of  is that
they need direct sunlight and  he tracked tc
keep the sun on the required focus.   type

 this problem and need only be adjusted in
tilt  a week  less. The concentrating collectors

 fairly complex in construction as the 
shape of the reflecting surface must be maintained,
and their form means that they are very difficult 
incorporate into the fabric of a building. If free-
standing, they are liable  suffer damage from wind
and exposure.



LOW TEMPERATURE SOLAR HEAT
 :

 The commonest  of solar heat is in 
temperature (up to   flat plate collectors. 

 have a black heat-absorbing  which is in
contact with the fluid to be heated (usually air or

 water) (Fig 4).  absorber has one or more
transparent covering sheets. The solar radiation
passes through the transparent cover and is 

by the black plate, which becomes heated. The 
 red  from the heated plate cannot 
 radiate through the transparent cover to the outside

so the temperature of the plate rises and the heat
   absorbed by a circulating fluid. The back of
 the plate must he insulated to prevent loss of heat.

If the number of glass or plastic covers is increased
the heat lost by convection and conduction 
the face of the collector can be reduced, but the

proportion of the solar energy reflected from or
absorbed by the cover sheets also rises.

Flat plate collectors   indirect as well
 direct radiation but useful temperatures are

obtained only with direct radiation. It is not worth
trying to achieve high  with flat plate

collectors because collector efficiency falls off as
the temperature of collection rises. The collector
should obviously face South and    
 the maximum radiation.  tilt should be such as
 to  the  energy during the winter months

trying to achieve high  with flat plate
collectors because collector efficiency falls off as
the temperature of  rises. The collector
should obviously face South and   
the maximum radiation.  tilt should be such as
to  the  energy during the winter months

when the heat is needed. The usual recommended
tilt angle is the latitude of the site plus  which,
in Southern  leads to  angle of 
difficult to incorporate into the fabric of a buildiig
Fig 5 shows how, with a building of a given volume
a large collector can be built to replace the whole
roof-covering at an angle of about 30”. If the
collector is as cheap as the rooting it replaces, this
design will give considerably more heat than the
smaller area of optimum-angle collector that could
be built within the same building volume.

 collecting system  be either closed or open.
In a closed system the fluid flows in tubes or ducts

 to the black absorbing surface. Provided that
all the pipes slope slightly upwards, and, more
importantly, that the bottom of the hot-water
tank or heat stove is  the top of the collector,
the fluid will  round the system
without the need for a pump (see Fig 6). Early
designs of closed collectors used copper tubing
soldered to blackened copper absorber plates in
order to achieve good thermal contact between the
plate and the tube. Most recent designs in such

 use pressed steel central heating radiators
painted  black. Points to note 

 systems are that the pipes must be
of large diameter (for water systems, at least 
diameter) so that the flow is not reduced or 
by friction. Because the system is always full, the
water must contain anti-freeze to prevent trouble
on winter nights, or it must be drained at  and
refilled when the sun comes cut.

PUMPED SYSTEMS

 main problem of a  system is 
siting of the tank or heat stove. In order for the
system to work the tank must be higher than the

 but the  of a large tank 



 

 sized

 fed 
 
 
 
 
 clear

 roof presents considerable problems, and the
  to be used only for  that

ly domestic hot water to a conventionally
hot water cylinder. If a pump is incorporated
 circuit the tank and   be sited

 of one another.  the  time
 can be of the open type, where water
 along the  of the absorber plate,

 under gravity to the bottom  is 
 through a heat  to the top

  used by  in Wales is of this
(see Fig 7); the absorber is dark grey
ized   and the water is
hrough a perforated pipe at the top and

 in a plastic gutter at the bottom. The
 gives water at  C  summer. One
 of open collectors, in theory if not in
 is that water   condense on the

cover and lessen the  of heat
 This does  at BRAD but does not

 
like 

 fungi
 
 
 
 self-d

to affect the operation of the collector
 Another problem is that as the system

 sealed, algae, fungi and other organisms that
 damp conditions will tend to start

ing. This can he stopped by putting a suitable
 in the circulating water. The fungicide

Id not contain any metallic salts that might
 the metal absorber. Advantages of the open
 are its cheapness and the fact that it is

raining and will therefore not freeze.
 need to add things to the circulating water

 black ink for increasing the heat
 anti-freeze) means that the collector

circuit  be indirect, that the water flowing
through the  is not the same as the water
which comes  of the taps. The collector water
should flow through a coil of pipe in the cylinder
containing the water to be heated. The  
is  for closed collectors to prevent any
build-up of scale in the pipes.

COVERS

 choice of material for the clear covering sheets
has an impact on the cost, efficiency and life of 
collector. The usual number of sheets for 
round operation is two, although the computer
programme of the solar energy research group at
the Central  Polytechnic indicates that
double glazing provides only a small increase in the
heat that a collector  contribute. The BRAD
collector mentioned above is single glazed but is
designed only for summer “se. Glass is the best
material for  in terms of transparency 
more importantly, long life, although it is 
expensive,  to handle  breakable. The
main disadvantage of glass is that it requires a



supporting structure (such as glazing bars). The
ideal material would  at   to be a
clear corrugated  it would be 
easy to  and being corrugated would require
no glazing bars. The problem of transparent plastics
is that they  almost  degraded by
sunlight and become brittle and opaque. The 
plastics from a degradation viewpoint are

   and
  These are both more

 than  in rigid  form. PVF can be
obtained bonded  clear corrugated glass fibre and
this would be an effective  cover were it not
for the  high price. The degradation of plastics
is caused by the ulna-violet content of sunlight and
it may be worth using a layer of  under a

  skin to achieve a   

 than if glass alone  The 
help to cut cut the ultra-violet light and therefore
improve the life of  plastic. Care   be taken
that the  plastic does not melt or soften at
the temperatures that may be reached in the
collector.

PASSIVE SOLAR COLLECTORS

The simplest solar collectors are  ‘passive’ 
where the structure of the building  is used to

 heat without the need for pumps, fans, etc.
Such   be used oniy for
space heating. A typical passive collector is that
designed by  and  in the 
(see Fig 8). It consists of a heavy (usually concrete)

 with horizontal slots at top and bottom. The
cuter south facing surface of the  is painted
black and double  leaving a cavity between
the  and  glass. When the sun shines, the wall
heats up, the air in the cavity is heated and rises,
flowing into the building through  slot in the top
of the wall and being replaced by cold air entering
the cavity  the slot at the bottom. When the
sun stops shining the heat stored in the massive 
continues   the air.

A similar system is used by Steve  in New
Mexico, with a wall made of black-painted oil drums

 of water (see Fig 9). At night insulated shutters
are closed  the outside of the oil drum wall and
the warm water then radiates heat into the room.
These systems have little long-term storage capacity
and  best suited to  with sunny days and
cold nights. but they have the great advantage 
no mechanical parts to break down, and no need
for additional energy to run them. Water-heating
passive  arc on sale in Japan; these take
the form of a black plastic pillow which is filled
with  in the morning and left on the 
under a clear plastic cover. In the evening the 
water can be drained off for use.

A solar heating system requires a means of storing
 for  days. The  storage

media are water or rocks. Water takes up less space
for a given heat storage capacity but the container
must be Leakproof; rocks enable heat  be drawn
off at the temperature it is put in without the
temperature being reduced by mixing. Both require
a large, highly insulated container, preferably inside
the building  be heated    heat lost 

 storage  into the bdilding. To keep the
volume of storage as small as possible it is essential

 reduce the heat requirement of the building by
good insulation. Given a very large volume of

storage it would be possible  store heat from
summer to winter. This was tried successfully at

Tin  1930s but is expensive. Chemicals have
been used for storing heat-usually substances 
melt when heated and give up heat on resolidifying,
such as hydrated sodium  The problem is
that after a number of heating/cooling cycles they
cease to give up heat at the required temperature.
AU the   far tested for  storage are

 expensive than water or rocks. A further
method of storing heat is in a two-vessel 
rather than in a single container of one 
For instance, a solution of sulphuric acid and water
may be heated by the sun and the resulting

steam condensed in a separate vessel. When the
remaining concentrated sulphuric acid cools and



the  pressure drops, the water in the other
vessel will  and re-enter the acid. When this
happens the water gives up its heat of condensation
and  the  evolved when it mixes with the
concentrated acid. If a  is  in the pipe
connecting the  vessels,  heat may be stored

      recombine when
the valve  opened. Such a  is obviously

  build but could have the advantage of
being smaller in volume than  water tank of the
same storage 

SOLAR PONDS

Heat may also be collected  stored in ponds. A

pond is constructed with a  lining and filled
 concentrated brine. A layer of fresh water is

placed over the brine. The solar radiation passes

 through the water and  the black bottom of
the pond and hence  brine. As the brine is much
heavier than water it cannot rise to the surface and
evaporate. A coil of pipe in the brine conducts the
heat away for use. This method has been tried in
Israel by  to provide low pressure steam 
drive a turbine. The ponds must be very large in
area to minimize heat losses around  

TEMPERATURE AND EFFICIENCY

As flat plate collectors produce heat more efficiently
at low  there is a problem when this
heat is  in a   conventional central
heating system   operates at 
whereas the collector  give hear at about 
A warm air system will work at  or iess but
the  ducts and fans take up considerable
space,  in an existing building. The most
effective use of  is in large radiant ceiling
panels containing   these give the

  conditions of any  of heating,
they  expensive.

HEAT PUMPS

The increased efficiency  low  heat
 and the  of simplifying the

collector if it is  to collect  higher temperatures
have  to the use of heat pumps  solar
collectors. The heat pump works in the same way 

a domestic refrigerator by absorbing heat at a low
temperature, doing work on it, and exhausting it at
a  temperature (see Fig 10). In the refrigerator
heat is absorbed from the food, which is cooled and
exhausted into the kitchen, which is (slightly)
warmed. The quantity of high grade hear produced
is greater than the amount of work put in. This
apparently ‘free’ hear is gained at the expense of the
temperature of  low grade heat source, which is
reduced. Therefore, if one has a large volume of
something which is at a fairly constant temperature,
such as the earth, the air or a lake, heat can be
extracted from it without reducing its temperature
unduly. This is a method  using solar energy
indirectly in that the low temperature heat source
is initially warmed by the sun.

In the  compression heat pump (and the
electric refrigerator) a suitable  such as
Freon 12, at the temperature of the low grade heat
source, is compressed  a gas to raise its boiling
point to slightly more than the temperature required
for space  The pressurized gas passes through
condenser coils over which the air or water to be
heated flow. This cools the gas  below its boiling



 so it condenses and gives out heat. The liquid
 is collected in a receiver and passed

 an expansion valve which  the
 to drop  the temperature to fall. The

 liquid then passes through the evaporator
 which are in contact with the  grade heat

 Heat is absorbed, evaporating the liquid
 returns to the compressor.

The effectiveness of  ideal heat pump cycle is
 by its ‘coefficient of performance’ 

 higher the COP the more heat is upgraded to a
 temperature per unit of energy put into the

stem. Obviously if advantage is to he taken of the
at pump, the COP should be as high as possible so
at the   of  beat is

 for the expenditure of as little energy as
 To achieve high  for  COP the

 in temperature between the low grade
at and the required high grade heat must be as

  possible. If a low grade source such as the
il or a river is being used, the temperature is fixed
roughly 50°C. This is about the lowest

 the soil  reach at a depth of 1,200
 in the southern part of Britain.

The effectiveness of a heat pump system is
 by the fact that the circulating refrigerant

eds  be cooler than the low grade source in
der for heat transfer to  place to the

 and hotter than the required
 in the building so that heat can be

 to the heating medium. This can add
  to the temperature difference. It  be

en that the same problem of heat distribution
 as with solar collectors, for if hot 

diators are used the temperature difference 
 high and the COP will be low. 

 in the theoretical  occur
 the compressor  be 100% efficient;
 expansion and compression of a refrigerant

 a real installation never match its theoretically
  and because power is needed to
 fans, pumps, etc. For these reasons the overall

 of a heat pump system is measured by
 ‘performance energy ratio’ (PER), which is the

 of the heat output to  input to the heat
 system. In practice the  will be about

30% of the predicted COP.  of up to 6.0 have
 achieved with units using  heat from

power stations at  and up to 5.0 using air or
 However these were large installations

domestic scale installations can usually achieve 3.0
 the most.
In order to reduce the temperature difference,

attempts have been made to use solar heated water
es the low temperature source, and then to upgrade
it. Because the solar heated water is  required at
a high enough temperature for direct use as a heat
source,   can be cheap and simple. A
house was built in Tokyo using this system; the
collector was not even glazed but merely painted
black.  system in the house was complicated by
the fact  heat was  from the mains
water before it was pumped to the collector, and

 from the house sewage caught in a tank before
it passed to the sewer. In total, there  three
heat pump systems. If a solar collector alone has to
supply  the low grade heat input in such a system,
it must have a very large area.

One point not often considered in relation to
heat pumps is their efficiency in overall fuel terms.
Most domestic  are operated from
mains  and may have a PER of 3.0,

 that for each kilowatt-hour of electricity
bought,  of heat are given out. However,
the conversion of coal or oil to electricity in a 
station is about 40% efficient, and losses in the
transmission iines  reduce this to less than 25%.
A soiid fuel  gas boiler or closed  heater may
be 70% efficient and therefore a heat pump with a
PER of  is only the equivalent,  the
expenditure of a lot of effort and complex
machinery, of burning coal at home. A boiler could
be used directly to boost the temperature of solar
heated water to a usable level and would therefore
be serving the same function  a heat pump plus
solar collector installation at greatly reduced cost.

The heat pump comes  its own where it 
be driven by a primary fuel or  ambient-energy
source, rather than by mains electricity (see Fig 

 high  obtained with large scale heat pump
installations are often the result of driving the heat
pump compressor with a diesel or gas engine, and
using the cooling water as  additional source of
heat. Here the energy of the gas  could be
methane if the installation were on a farm) is used
directly to drive the engine and the heat produced
by the inefficiency of  combustion is 
used, thus raising the efficiency of the total system.
The heat pump is perhaps trebling the value of the
fuel. Another possibility is to use a heat pump
compressor to absorb the excess power produced
by a large  Wind-powered generators
must be governed to prevent over-running and



subsequent damage, and much of  
energy in  of higher velocities is wasted. If the
surplus energy could be  up by a compressor
the formerly wasted energy could be used and its
value increased. Obviously hear storage would be
required for windless days, and this could add
considerably to the cost, but this  similar

 (see Wind section) show a better use of
the heat  than simply as a means of using
mains electricity  efficiently  a boiler uses coal.

DIRECTSOLAR 

Electricity can be   from sunlight
using devices with   ing parts.

 couples If alternate  of electrical
conductors or semi-conductors of different kinds 
joined together, and one set of  is heated  .

device, and the expense of the concentration have
tended to  research into ‘photoelectric cells’
where sunlight is turned directly into electricity 
Fig 13). The high cost of such cells, usually made of
silicon crystals, has confined their use to space
vehicles, but this cost is now falling with the
development of cheaper materials such as cadmium
sulphide,  simpler manufacturing techniques. It is
now thought that cells could be produced for about

 per  (roughly comparable with the cost of
wind generators). A house has been built at Delaware
University (see Fig 14) using a 7  array of thin

  cells on a roof at a slope of  (with con-
version efficiencies as low as 5% a  panel would
be required to produce 1  Air is blown through
ducts behind the cells to cool them, and this air,
heated to  is then used for space heating 

 the   cooled, an  current  with a chemical heat storage bed. The cells are
produced (see Fig 12). The heat could bc applied by laboratory manufactured  no cost is given, but it
concentrating collector of some sort to produce a
solar thermoelectric generation.

 can be assumed that at present  use of solar power
 to produce electricity is too expensive for general

*Photoelectric devices  problems of keeping the use, although new techniques for manufacturing
cold junctions cold while heat is applied to the hot
side, of maintaining the sunlight focused on the

, cells may soon alter this situation.
  



  
 wind is a  virtually

 and   of  As
 it offers many possibilities for 

 of power production, since the
 of wind can be easily controlled and
 by the people who make use of its 

over the centuries since the first  
from sailing boats  animal mills-appeared in
China and Persia around 2,000 BC.

Everyone knows that   once used to 
 around the world-incidentally, some of the
  times of the old clippers were

competitive with the crossing times achieved by
modem freighters-and most people  
with the Dutch use of windmills to drain 
reclaimed from the sea. But few know of the many
other devices for harnessing  wind, developed

A lot of work on wind has also been done in this
century, but unfortunately a large  of it
has consisted of research into large-scale machines,
which are both expensive and very vulnerable in
high winds. It is this preoccupation with large
power stations which has stopped wind power from
‘being fully expioited-quite  from the 

 of  to centralize  charge 
distributing a form of  which 

 nothing.  is another and
 hopeful side to the wind power story.

 categorization of windmills divides them into
vertical axis or  axis machines. 
axis machines   accept winds
coming from  direction, so do not require any
orientation  to  them into the wind, but
usually have high drag characteristics. Horizontal
axis   have to be  into the
wind (hence  special mechanisms for
orientation), but tend to have better 

Wind machines can also be classified according to
the mode of displacement of  blades or sails.
There are two main types (see Fig 1):  Windmills
in which the blades move in the same direction as

 wind;    which the  
perpendicularly to  direction of the wind.
��1. Windmills in   blades  in 
direction of  wind These machines are
characterized by a  ratio (see glossary of
terms) of less than 1, ie  blades rotate at a speed
lower than the wind speed. The blade speed in
practice is rarely  than a third of  wind
speed which means that these are ‘slow’ machines.

 axis of the rotor   machines is
perpendicular to the wind direction and is usually
vertical. Generally only one blade  sail is actively
‘driving’, while one or more of  blades is rotating
against the wind-which retards the overall speed of
the  The different methods  to
overcome  problem of retardation are what
distinguish the different wind machines in this
category.
a) Windmills  simple drag  these machines,
the blade  against the wind changes its
position so that it offers minimal resistance to the

 or is screened off on the windward side.
1. Screen wind machine (see Fig 2). A 

placed screen dispenses  the problem 
retardation of the blades turning against the wind.
The screen can either  fixed or movable, 
former obviously being only suitable  the
wind direction is fairly constant. With a movable
screen,  machine can  winds coming from
any direction, although it can be a complicated
process to move the screen. Screen machines can
have a vertical axis (these are sometimes called

 i

 ‘merry-go-round’ windmills; see Fig  or a
horizontal axis (these are sometimes known as

  Fig  The Russian Stastik
windmill (Fig  in which the whole machine was
kept oriented into the wind was a horizontal-axis

version.
 type wind machine (see Fig 3a). The

blades or sails are hinged, and swing about a vertical
 axis. A stop situated near each blade holds it back



 when it is  the drive arc of its cycle, yet leaves it
 to feather in   for  rest of its 
    disadvantage of 

considerable machine maintenance because of the
continual shocks received by the sails or blades
when they bump up   stops; it is this

bumping action which gives the ‘clapper’ type its
name. The clapper windmill is believed to 

been one of the first windmills; there  some still
 existence in China (Fig 
3. Wind  with cyclic variation in 

 (see Fig    of an epicyclic
         

of such  their angle in relation to
the wind, and  round  vertical axes through
half a revolution for each complete revolution of

the rotor. The effect is similar to the clapper type
without the shocks, but the complicated mechanism

  that this   one of 
main advantages of the   namely
that of cheapness and  of 
b) Windmills  drag difference With these
machines the shape of the blade is streamlined so
that the drag is less in that   its cycle that

 opposes the  An important advantage of these
machines is  they do not  a mechanism for

 Cup-type wind machine (see Fig  The “cap
anemometer”, used in  stations for
measuring wind speed, is the best example of this
type of machine  shape and number of cups

may vary-as can be judged from Fig 5h. Such
machines are not particularly  for harnessing

wind 
: 2. Transverse flow   (see Fig 
 These machines  analogous to the  water
:  and are a transitional type between Type I
 and Type II machines,  the wind strikes the blade

 not perpendicularly. but at a small angle.
The ingoing  produces only a smaii part of the

driving torque, the main power coming from the
 outgoing wind.   the wind results in a

loss in efficiency, and furthermore, with increasing
speed of rotation, the  torque 

 rapidly  the gross driving torque. There is
however an advantage in this apparent inefficiency:
no special devices are needed to limit the speed in
high winds. This type of rotor also exhibits the

  perpendicular force created by
the   of  cylinder  in
the  Its efficiency can be increased by
the use of guide vanes, when high rotation speeds
can be attained (see Fig  This type of wind
machine has not received the attention it appears to
warrant.

3.   (xc Fig  This machine
derives from the cup windmill, and bears a
resemblance to  transverse flow machine. It

consists of a vertical cylinder sliced in half along its
vertical axis. the two halves so formed being pulled
 apart about 20% of the original  (there are

some variations in this distance and in the shape of
 the  of the blades, from a fairly 

 airfoil shape to a simple semi-circle). This



type of machine operates in light winds and is
ideally suited to  or mechanical drive

applications, but because of its low tip-speed ratio
  to  and therefore its slow rotation, it is

 suitable for electricity generation.
  have been in use for some time as

 ventilators on vans and as ocean current measuring
 devices. The Brace Research Institute at McGill

University in Montreal, Canada,  a recent
 resurgence of the Savonius with its “recycled oil
  design for Third World waterpumping
   oil         
rather heavy and has the poor drag characteristics

typical of these machines,  provide a cheap
 of power

 Windmills with  blades moving
perpendicularly to  wind For these machines the

 ratio  often be    the
blade tips  at a speed higher than the wind
speed. They  generally therefore ‘fast’ machines,
and  be divided  the following categories:
Machines having their axis perpendicular to

 Machines  axis parallel  
 and kept oriented   wind.

a) Machines  axis   
1.  axis wind turbine  with

 variation in blade   Fig  The ---- --
blades  of airfoil sections. In  machines the

 is  oniy in the arcs AR and CD (see
diagram). The wind traverses the blades twice, and
the variation in blade  is obtained by a suitable
rotation of the blades.  a  wind

 engineer, patented   of this machine

2. Fixed-blade  (see Fig 9a and 
  only work  the tip-speed 
   the  speed. It is necessary to

 the machine in order to  self-sustaining
 (for example by using a Savonius 

 provide an initial torque). Such a machine, also
 in  patent, is much simpler than

 variable blade type, easy to construct, and
 to have many advantages and possibilities.

3. Vertical axis  wind machine (see Fig
  is another variation of the  type,

nd also covered by  patent. The airfoil
 are bent into the  of a  (hoop
 to avoid stresses and bracing.  type of

  tip-speed ratios ranging from 4 to 
 as fast  a  type  like
 it  a starting device. A Savonius

 at the  can be used. Interest in this



machine  recently been revitalized by work done
at the National Research Council of Canada by two
engineers,   and Peter  They have
carried  wind tunnel tests which show that a 
diameter turbine can produce 1  of electricity in
a 20 km/h wind with blades turning at 170 rpm.
They estimate  it would weigh 70 kg and cost
around  This machine is one of the types being
considered by NASA as part of its 100  
research  to he!p make the US
independent in energy  This turbine has many
advantages over conventional  the main
one being that it can receive winds from any
direction   to be oriented into 
wind.  appears to make it suitable for use in
urban situations where the wind direction is
constantly changing and where a propeller type

 would spend a lot of its time chasing the
wind rather than producing energy.

 Machines  axis parallel to and oriented into
  Wind machines of this  are: the

Mediterranean-type sail windmill, English and Dutch
 driven  and

multiblade fan-type windmills. These  further be
subdivided into high and low ‘solidity’ machines.

 High Solidity Machines Low Solidity Machines
 a  area of

blade proportionate to
 a  ratio of

   area swept by
,  to swept area

  a low tip-speed

 

  a high tip-speed
ra t io  
      normally utilize
 speeds

 iess efficient con-
 low wind speeds

 of wind energy
 energy 

   low
 than high

  
  are  for

 to be unsuitable
   

electricity generation

 gearing is used

Because of their low rotation speed, their ability

to utilize low wind speeds down to about 2.5 m/s
(6 mph), and their ability to start under load, high
solidity machines  generally used for mechanical
purposes-such as pumping and corn grinding.

Low solidity machines, which are more suitable
for electricity generation, generally start to  at
wind speeds in excess of about 5 m/s (11 mph)
though  machines with variable  blades
will “cut in” a: just over half this speed. They have
a high tip-speed, often in excess of five times 
wind speed.

In all machines with their axes oriented into the
wind,  active surfaces of the blade are placed at
very small angle to the wind instead of being
perpendicular to it, and the driving force, instead 
being displaced in the direction of  relative
velocity, makes  angle with it   

The airfoil profile is placed so that  makes a
large angle  + a  with the direction of the wind
when it approaches the surface. The forces brought
into piay result in  surface moving, with 
 in a direction perpendicular to the wind.

 solidity 
a) Mediterranean-type sail windmills (see Fig 

 consist traditionally of wooden blade arms
triangulated with ropes and (usually triangular)



canvas sails. Of simple construction, these mills will
work in slow winds, but have relatively low rotation
speeds. Many   in use around the
Mediterranean notably on the Plain of  in
Crete.  Brace Research Institute and 
a research group based in Wisconsin, are cooperating
to develop a machine of this type for use in the
Third World to provide mechanical energy for
pumping, irrigation and similar applications. 
mills rarely exceed a tip-speed ratio of 2, above
which  curvature of the sails assumes 

 profile and gives low torque.
 ‘Battle Axe’ windmill (see Fig 12). This is

similar to the previous type of machine, except that
 sails tend to be wooden and can harness only

low wind speeds. It is suitable for mechanical
energy needs and is fairly simple to construct.
VITA (Volunteers for  Technical
Assistance of Maryland) have produced a
set of plans for a version of  machine.



     
    

 Multiblade ‘American’ or 
windmi!! (see Fig 14). This machine

has a good starting torque, and rotates
at tip-speeds about equal to the wind

speed. It is very suitable for use in
locations with low wind speeds, and is
typically used for pumping. This is the

  type of wind machine in
production, in various forms, around

Propeller-d&n wind machines ate 
 efficient in  of energy

conversion at the present and are 
most suitable for electricity
production. They perform best at
relatively high wind speeds,

and can seldom make use of light winds. They have
received the most attention in modern times because
of  relatively high efficiency and because of the
enormous amount  work done on 
propellers for aviation. They are, however, also the
most complex, in view of the relative precision of

  and curvature of the propeller blades,
although once the shape has   they are
nor too  to  If you do not feel
that you  design the blades yourself  are
various sets of plans (see Bibliography) available for
small scale applications.

Some  on the propeller-type and
 methods of increasing its  are nowv i

 

r

a) Venturi tube (see Fig 15). An idea that has I
 been  is  of  the

 (or   other type of  in
 throat of a venturi tube. The tube increases the

 of the airflow, hence the rotation speed of the 

 



rotor, the power and  aerodynamic efficiency.
 this technique is generally 

uneconomic because  whole venturi-rotor
assembly must be kept oriented into the wind, and

  usually  to  the rotor 
instead to get the  increase in power.
Nonetheless, a fair amount of work on the subject
has been done by the Electrical Research
Association (see the ERA’s publication 
A Preliminary Report on the Design and
Performance of  Windmills, by  
and W.J.  and by Windworks (see
Dome-book Two,  1971).

 Depression-type wind turbine (see Fig 16).
This consists of a  propeller 
holes in the tips, which acts as a suction pomp to
draw air through an air turbine directly coupled to
a generator. This is one  of increasing 
effective rotation speed without gearing, but it has
low overall efficiency. When the rotor is turned by

 wind, air is driven centrifugally out of the ends
of the blades. The depression created draws air
through the tubular tower, at the base of which is

a

  which drives the  
  wind unit which operated on this

 was installed in the 1950s on a test site at
  

 Counter-rotating  turbine (see Fig liaj
This type of machine  two propellers turning in
opposite directions, placed one in front of the other,
One of the propellers is connected to the rotor, and
the other to the  in a generator. The two
opposing speeds of the propellers give an equivalent
generator speed of up to double that of one
propeller. But one drawback is the complex nature
of the transmission mechanism. A version of 
type, erected on the German island of  is the
NOAH windmill  Fig 

 wind turbines (see Fig 18). This idea
was evolved by  Sweeney of the Flight
Concepts Laboratory at  University, USA,
who developed the  concept for the  of
gliders and lightweight aircraft. It consists of a
propeller-tjjpe  (although the idea could
also be applied to a  machine) in which
the leading edge of each blade is   tube,

and the nailing edge is a tensioned cable. Over these
is stretched a fabric sock which when loaded forms
itself into a high-lift airfoil. This technique results in

 extremely lightweight and efficient propeller.
 first machine that Sweeney built had two 4

 blades, each weighing only 6.5 kg. In a 3 2
km/h wind it produced seven kilowatts: The
Grumman Aircraft Corporation in the US is to
manufacture  wind generators under

 but plans for self-build models will be
available shortly from William Flanagan, Flanagan’s

 Box 5062. Lone island  New York
 USA.

,

A low-technology version of  has
been developed by   of the 
Alchemy Institute, using bamboo, string and
canvas for the propeller. One of Sherman’s mills
has been used in India for water pumping, arid
another to drive a  alternator via a car 



here are also several other wind energy conversion
 which do not fit into any of the 

 categories. Two  warrant a mention
 tree pumps, and kites. Current interest in both

f these is mainly due to David  research.
 Tree Pumps (see Fig 19). These arc mechanical

 that harness wind energy via the intermittent
 of large branches and trees, which 
 by means of cables and pulleys to a

Rain-driven ratchet mechanism which rotates a
 to supply mechanical power. This is quite an

 system, but it remains to be see” whether
 idea will prove its worth. Also, extreme care

 be taken to avoid damaging the tree, and
 from someone who knows about trees should

 sought.
 A kite has been developed that can climb

nd stall at a preset angle to the wind. It operates
y means of a set of ‘spoilers’ on the nose, which
pen and drive the nose sharply downwards. During

 downward motion a  counterweight
 winds in some of the tethering cable. During

 lift motion that follows, the tethering cable is
 out and rotates a ground-mounted ratchet

 A majorproblem in the use of kites is
 fact that they need to be launched whenever

 is required and that they require wind to
 up. This obviously  any possibility of

 operation. This limitation conceivably
ould be overcome by using an airfoil-shaped

 filled with hydrogen or helium to keep the
 in the air during calm 

David  has also been exploring various
“orthodox types of kite, including a giant 

 (a sort of flying   Fig 20)
 would drive a” endless tethering cable which

  would drive a ground-mounted mechanism.
 the tree pump, the kite has yet to prove itself

 a” energy converter for static power supply. But
 has at least one distinct advantage over

 wind power plants, namely its ability
to climb  relatively high altitudes, where wind

 are much greater than they are “ear the

FZARNESSZNG THE 

Before installing a wind machine it is obviously
important to know whether there will be enough
wind to utilize. You will need to know:

a) The  of energy expected annually;
 The distribution in time-over the day, month

year  longer.

 

  probable duration of very high wind 
or of  spells, during a given period.

The estimated energy available from the wind.
globally, according to  is approximately 13

 million kilowatt hours a year. The annual
available energy per square  of swept surface
may vary between  for calm areas and

 for  windy areas.
The annual average wind speed available at any

site will depend on the following factors:
a) Its geographical position.

 Its more detailed location, such as its altitude
and its distance from the sea.

 Its exposure-in particular, the distance away
from any higher ground likely to give screening,
especially in  direction of the prevailing wind.

 The nature of  surrounding ground, eve”
though it may not necessarily he high;  instance

 broken ground, with rocks, woods or groups
of trees, canseriously retard winds near the surface



of  ground (Fig 
e) The shape of land in  immediate vicinity.

 of the increased wind speed at higher
altitudes, hilltops are  suitable locations for
wind machines. A steep, though smooth, hill may
accelerate the wind flow over the summit by 20%
or more, by causing compression of the layers of
air in much the same way  an airfoil or venturi
tube (see Fig   the  is not smooth,  the
summit is too sharp, turbulence can be created (see
Fig 18).

The most suitable areas for harnessing wind
power are coastal areas, ridge lines of  and flat
plains such  exist in 

 DATA AND MEASUREMENT

Before you can decide on a particular type of wind
machine, besides knowing how much energy is
required for the particular task you want the
windmill to perform for you, you need to know
how much power is available from the wind on your
site. You need to    wind
directions, the  average wind speed and the
most frequent wind speeds. It is possible to get a
rough idea for the general area from windroses on
Ordnance Survey maps (Fig 22) or from wind

 maps (Fig 23). But practically the only
 data available in Britain is from a few

meteorological stations and for a few sites that
were surveyed by  ERA. So the only alternative
to taking  for at least a year with an

 (see Fig  is to take a chance, and
hope that the nearest available meteorological data
does not differ too much from that for your 

 evolve a design by trial and  trying out
various models of different types to see how they
perform  a period of time.

Some enterprising person should set up and
 a wind (and maybe also solar radiation)

  to be carried out by ,
schools, along the same lines as the recent, very
useful, schools pollution monitoring programme.



For more detailed technical data see 
Generation  Electricity by Wind Power. See also
the  publications, especially: The Aerodynamic!

 Windmills Used For  Generation  Electricity
 Windmills for Electricity Supply in

Remote Areas (No.  and  Potentialities
   Electricity  

Special Reference to Small Scale Operations) (No.
  Windmill Blades” by Alan

 in Alternative Sources of Energy  is
also useful.

CALCULATION OF POWER
Power is equal to energy per unit time, and the
energy available in wind is its kinetic energy. The
kinetic energy of any particle is equal to one half
of its  times the square of its velocity, or

  the volume of air passing in unit time
through an area A with velocity V is AV, the mass
M of  air is equal to its volume multiplied by
its density  or, M =  AV. Substituting this value
of the mass in  expression for  energy

 we obtain the formula:
Power = kinetic energy per “nit time =   

Assuming that  swept area of the mill A is
equal to  , where D is the mill diameter,
then the power =   

Or, in general  Power  k A 
where k is a constant (equal to 

In im  units. the value of constant k is
 , when the area of the turbine A is in sq ft,

the diameter D is in feet, the velocity V is in mph,
and P is in kilowatts. In metric units, k is 64  
when the area A is in square  diameter D is
in  velocity V is in  per second, and P
is in kilowatts.

 gives a general formula which, when
converted to metric “nits, becomes:

Encyclopedia  gives a slightly different
formula, which, in metric  is:

P= 484.   
But   amount of power that can in

 be extracted from an ideal windmill has been
 by  to be 0.593 times  theoretical

power Pin the wind, as given above. Hence, in
 the maximum     =

0.593. 484.   
But in practice  multiplying factor has been

shown to be no greater than 0.4 or maybe less, ie
the  power P (act)  0.4. 484.   



For  detailed technical data see 
  Electricity by Wind Power. See also

the ERA publications, especially: The Aerodynamic!
 Windmills Used For the Generation  Electricity

 Windmills for Electricity Supply in
Remote Areas (No.  and  Potentialities

   Electricity  
Special Reference to Small Scale Operations) (No.

   Blades” by Alan
 in Alternative Sources of Energy  is

 useful.

CALCULATION OF POWER
Power is equal  energy per unit time, and the
energy available in wind is its kinetic energy. The
kinetic  of any particle is equal  one half
of its  times the square of its velocity, or

  the volume of air passing in unit time
through an area A with velocity V is AV, the mass
M of  air is equal to its volume multiplied by
its density  or, M =  AV. Substituting this value
of the mass in the expression for  energy
above, we obtain the formula:

Power = kinetic energy per unit time =   

Assuming that the swept area of the mill A is
equal   , where D is the mill diameter,
then the power =   

Or, in general terms, Power  k A 
 k is  (equal  

In im  units. the value of constant k is
 , when the area of the turbine A is in sq ft,

the diameter D is in feet, the velocity V is in mph,
and P is in kilowatts. In metric units, k is 64  
when the area A is in square  diameter D is
in  velocity V is in  per second, and P
is in kilowatts.

Putnam gives a general formula which, when
converted to metric units, becomes:

Encyclopedia  gives a slightly different
formula, which, in metric  is:

P= 484.   
But the  amount of power that can in
theory be extracted from an ideal windmill has been

 by  to be 0.593 times  theoretical
power Pin the wind, as given above. Hence, in

 the maximum     =
0.593. 484.   

But in practice  multiplying factor has been
shown to be no greater than 0.4 or maybe less, ie
the actual power P (act)  0.4. 484.   



 FURLING
 

ESTIMATION OF OUTPUT

 table  wind speed and power from 
devices shows that there is, for example,  than
a hundred times as much power available from a
50 mph wind as there is from a 10 mph wind. The
tremendous energies of high winds can easily destroy
a machine built to handle lower wind speeds unless
special provisions  made for protection. Various
devices for “furling” or bringing machines  a
safe condition in high winds  illustrated in Fig 25.

To estimate a windmill’s output you need to know
its characteristics and the frequency of winds 
various speeds. For each wind speed there is a
corresponding amount of power per unit area,
calculable from the formulae given earlier. Knowing
the frequency of each wind speed you can calculate
the theoretical amount of energy capable of being
generated by a wind of that speed. The 
efficiency will vary at different wind speeds and the
total energy available for each wind speed must be
altered accordingly. There in also a speed above
which the machine must be  to  damage,
and this energy is therefore wasted. Below a certain
wind speed the machine will not  at all, so there
is an energy loss at  end of the speed 
though variable-pitch machines can sidestep this
limitation to some extent.

The annual output of energy supplied depends on
the actual wind  in detail, at the site and
upon the design of the machine. These factors

 be taken fully into   energy
estimations made from wind survey data giving only
hourly wind speeds. But one procedure that can

 followed, and that is  likely to  to any
misconceptions  you  its limitations,
is recommended by  and is as follows:

 Relate the results of the wind speed measure-
ments made during a   period-one or
two years-to the long-term wind regime at the site

 that a velocity-duration curve can be drawn.
ii) Cube the ordinates of thii  to give the

power duration curve for the site (since power is
proportional to wind speed cubed).

iii) Estimate the specific output,  (expressed in
kilowatt hours per annum per kilowatt of installed
capacity) corresponding to a given  wind
speed  The rated wind speed is that at which the

 generator gives its fuil rated power.

WINDMILL USES

 Pumping and   For
pumping, any type of wind  is suitable. The
specific type chosen depends upon whether the



 frequent wind speeds are low or high, and the produced the electricity directly for heating on the
skills, material and money available. premises.

If simplicity of construction is requited and the One problem with using wind machines to drive
wind retime is  one of  low wind heat  is that   have to be
speeds,  go for   Greek-type
sail mill, or one of the battle axe or multiblade
types. If the wind direction is constantly changing
with low wind speeds, then a vertical axis machine

 can make use of winds from any direction, such
 (again) a Savonius, a simple   

a transverse flow machine  may be more
suitable.

If more money is available and steady, relatively
hiih speed winds are  then 
driven machines  be more suitable. If the wind
speed is high, yet the direction of  is
constantly changing, then the  
axis   possibly  machine,
may  the most satisfactory. For mechanical
purposes-such as driving  tools, milling,
compressing  and so on, the same basic criteria
as for water pumping apply.

and to  very high gear  the 
 of wind machines   at the present

 generation  of the high
rotation  of most  available generators

 to the propeller and  types-and
possibly  machines. But these

 do not normally cut-in at low wind
speeds,  liiht winds are effectively wasted. 
situation is  to change until some 

 at  constant  whereas a 
rotation is irregular-but this problem is probably
surmountable.

 brake have a  power braking

 Heating water by hydraulic braking A mote direct

characteristic which matches the cube relation of

way of turning wind energy into heat is by creating
turbulence in a fluid-a wind-driven version of
Joule’s classic mechanical equivalent of heat
experiment. A simple way to do this would be to
couple the wind machine to a paddle rotating  a

 tank of water  inward-projecting
vanes to generate turbulence and frictional heat

 27). This  have a  effect  the
wind machine  at low wind speeds would be
a  (and anyway the  quantities of
heat developed would not be  collecting);
but at high speeds, such hydraulic devices 

 regulate the  and make good
 of the considerable amounts of energy. The

range of wind speeds over which the machine can
  could  extended. Some forms of

wind speed and wind energy very well, and 
would seem to  particularly appropriate for use
in areas where high wind speeds are common. The
idea is being explored by David  Simon

 and others.
electrical engineer comes up  a slow-speed
generator which is not of prohibitive size and weight
(preferably self-built). ‘Ibis  allow slow winds
to be harnessed for electricity production by slow
but high-torque   the 
Savonius, or Greek-type  

   Another  to which a wind
   put is to drive the compressor of a

heat pump (see Fii 26). This overcomes one of the
disadvantages of the heat pump, namely that of
dependence on the National Grid for electricity to
drive the compressor: the efficiency of power
generation on the National Grid is so low that it is
probably more efficient to  the  which



ORIENTATION SYSTEMS

Horizontal-axis machines need to be kept facing
into the  Some of the possible orientation
systems are  follows:

a) A tail vane mounted downwind from the
rotor, which keeps the  facing into the wind
by  action  to a rudder on a boat (see for
example Figs   12 and 14). Most  wind
power plants are oriented by this mechanism.

 If the blades are angled to point 
downwind  mast or tower, the wind 
on them makes  machine self-orientating. This
principle is used in two of the wind generators

designed by Windworks, and on the wind generators
and wind pumps produced by  (see Fig 28).

  These are mounted on a plane
perpendicular to the main rotor, and are in effect
small windmilis,  of   type.

 are rotated by any cross wind and drive a
reduction gear  orientates the  rotor into

 wind. Tbis was one of the main orientation
systems of the traditional tower mill (Fig  and

is  used on some large modern wind generators.
d) Rotating mast. Instead of  pointing the

   top of the  into the wind, the
whole  can be rotated. The Brace Research
Institute’s 32 ft diameter  windmill is

 oriented in this way (see Fig 33). But it does not
 automatically, and has to be moved by means

of a hand crank driving a  wheel and
pinion at rhe base. This method is obviously not as

suitable as the automatic control offered by systems
a ,   

There are several other ideas for orientating
windmills-‘yawing’ motors,  or

 driven: rotatable  with two of
 legs  on bogeys which  around a

circular track, while the third rotates in the 
of the circle; or even floating the rotating part on
waxer. But  of  suggestions are 

  are  only suitable for 
 machines-which are of dubious value in any

case.

 AND 

  of  propeller rotors are usually 
   the   one or   the

  Mill) Airfoil (similar to Clark Y)
Used on Gedser  in Denmark in 1958 (the
profile is given in Vol.7 of the Proceedings of the 
Conference on New Sources of Energy, 1961, p.233:

Data about NACA and Clark Y airfoils can be
obtained from  of Wing Sections by 
Abbott and Albert von Doenhofi (Dover, New York,

 and data about the Wortman airfoils from
  I    

fur Aerodynamik und  der 
Stuttgart, 1972). Details of the  Manufacturing

 designs for 6 to 10 ft windmill  are
given in Fig 24.

 blades themselves may be solid; 
(skin covering a skeletal  or of the

 type described previously. They may vary

 airfoils, some of which are:
NACA 0015 Used in the ERA’s  wind

generator, erected in the  in the 1950s.
NACA 2418 Used in the  War Production

Board wind turbine project.
NACA 4415 Used in the Brace Research

Institute’s  diameter  wind turbine.
Clark Y Used in Jim   Delight’

self-build  generator design. (See 
Windmill Blades’ by Alan  

  no.14.)
Wortman FX 60-126 Used in Hans Meyer’s

10  diameter, self-build wind generator design (see
Popular Science, November 1972, 

Wortman FX  Used in Hans Meyer’s
12 ft diameter self-build wind generator design.

in number from two to   more but 
optimum number of blades is three. They may
either be tapered or of  same chord-width

 their length, and may be of plane  . . . or    may   or  
they may be rigidly mounted or allowed to ‘cone’
or ‘drag’ in the wind,  relieve the stresses set up
by rapidly changing wind speeds.

 construction The material used for blades
must be strong and yet light weight, and must not
be subject to serious deterioration in bad climatic
conditions.
Wood is an ecologically-sound blade making
material although it is becoming harder to obtain,
and more and more expensive. Its use encourages
over-exploitation of timber resources-especially in
the Third  where little replenishment is



taking place and soil erosion is the consequence.
Why not plant some trees and put  wood back?

Timbers approved for aircraft propellers are:
walnut; some mahogany; Queensland silk wood;
ash; iroko; and silver spruce. As a general rule,
timber used for propeller construction should not

 more than 40  per  ft. Specifications for
walnut, mahogany, ash  spruce, together with
details of methods for testing timbers, may be
obtained from the British Engineering Standards

 Wooden blades need protection at the
tips, due to the high tip rotation speed, and there
arc several sizes of standard brass tip available.

Wooden blades can be made by anyone with a
plane,  and  and are 
suitable for  wind machines  Fig 30). But

various other materials and systems have been
 developed to reduce the weight.

 blades The process of  this
 of blade  be familiar to any model aircraft

 It  of covering a 
 a fabric ‘which is then toughened by aircraft
          

grade is found. Great care is needed for this method
of  and it is generally not worthwhile

 for propellers under 2  in diameter.
 blades  is a relatively light,

 fairly easily manipulable and  material,
   skills are nowadays quite 

 throughout the population, thanks to
   repairing and boat-building.

 blades are  and fight in weight.
 paper blades in this method of

construction, honeycomb paper is cut with a
bandsaw to the required shape, then the honeycomb
is expanded along the length of the blade shaft
(usually  metal tube), and ‘jigged’ to give the blade
the desired angle of attack. When the honeycomb
is in the required position, the blade is covered
with a fine-weave fibreglass cloth, followed by
fibregiass resin. This simple and cheap method of
constructing precision airfoils was developed by
Hans Meyer and Ben Wolff of 
Expanded polystyrene and urethane  blades

 method is similar to the previous one, and
consists   the core into the required profile
(this can be  with a hot wire), and then covering
it with  cloth and resin. The process is
similar to that used for surf-board construction.

 blades  blades are not really suitable for
  propeller-type wind machines.

But simple, bent-metal blades can be used in
multiblade designs. Metals and plastics are not only
large consumers of energy in their production, hut
the processes involved tend to be very polluting, 

                
Otherwise, only recycled scrap metal  be
used.

 Sails usually consist of a sheet of 
employed, for instance, in Greek-type sail mills, the
sails of traditional English mills, and sail 
of the Chinese type. But they can be of the
‘Venetian Blind’ type;  with roller shutter sails
(some of the later traditional mills and early
electric mills were of this type); or with wooden

 as on the ‘battle axe’ or ‘Jumbo’ mills.



he power available  wind increases with
eight and is more constant above the level of

 obstacles such as trees  houses. If is
 a good idea   a  windmill

 on a roof unless the  has a
 top. So it is  necessary 

 a supporting  or cower of some 
 poles (see Fig 31) if available, and

  to some  are  for small-
 machines hut otherwise a lattice tower 
  be constructed.

The type of tower chosen should be one that calls
or the minimum of  ski in construction.
  lattice  with three or four legs,

 on relative  can be made of timber,
 in Jim   design (Fig 
 one of the Brace timber lattice masts (Fig 33).
 more commonly, of steel (Fig 

his is  so suitable for the self-builder, unless an
 electricity pylon or a floodlight, railway signals

 radio mast can be scrounged.
 concrete towers have been used for

 of  Danish wind generators, and although
hey are relatively attractive   (they

 somewhat the old  windmills)
 are rather expensive and suffer from vibration

 (at least when constructed on a 

 Brace Research Institute has done some work
 concrete block  which worked 

 than steel towers,  like masonry 
hey may  from vibration problems, and

 they are more permanent and  
 lattice 

Hans Meyer has designed an attractive 30 
 module  made of 250  of one

 electrical conduit   Fig  it could
 be made of bamboo 

Another useful tower idea is to use a telescopic
   in Germany have done. Brace 

 explored the possibilities of these masts.
 actual erection of a mast can  made much

 by the use of a ‘gin pole’, as shown in Fig 36.

GENERATORS

For small scale wind machines  most popular
generators are  alternators or dynamos, both of
which are widely available from car breakers.
Another useful idea is to run electric motors in
reverse  generators.

 Cm  Car  have several
advantages over dynamos for  with wind
turbines.   producing an electrical charge
at low revs,  are  generally have higher
outputs, and offer less  resistance than
dynamos.

 consist, basically, of a magnet within a
coil of  When the magnet is rotated by 
rotor, an alternating  (AC) is produced
which is then rectified to direct  (DC),
electronically, by diodes.

 not be used without a
 in circuit, otherwise  may bum

  Some types of alternators need 
 ‘energized’, before they  start  charge, so
 battery  will have to have some charge in

 in such cases a wind pressure operated micro
  also be in circuit, which  energize

he field coils from the battery.
Because of their greater sophistication and their

se of  components, alternators tend 
 rather more  than car 

 I bought a brand new  3 
 for  and a second-hand Lucas 

  for 
 of  alternator available in  UK Lucas:

   amps
 version). AU   12 volts and are

 Lucas:  



  
 These work  12 volts,  self exciting.

Refer  Lucas manual on  for details
(Joseph Lucas     

 (Smiths):  
  work at 12 volts and are battery

excited. Dodge Dart: 45 amp  at 12 volts,
battery excited.   at
12 volts, battery excited.

For outputs greater than one alternator can
produce, you can couple several to the windmill.
This approach has a certain advantage over the use
of larger generators-namely that you can run just
one alternator when the wind speed is low, which
offers less resistance to the windmill.

 Cm dynamos Car dynamos are  widely
available and cheaper than alternators (you can
pick up a reconditioned dynamo for  and the

circuits are simpler, but they ‘cut in’ at a higher
 than do alternators, so higher gear ratios are

required. Their output is much lower (the maximum
output for most car dynamos is around 
12 volts), they tend to be much heavier than
alternators, and they offer  resistance to the

But they have often been used successfully
-it really depends  how much power you want,
what’s available and how much you have to spend.
Dynamos are also suitable for reversing and running

12 volt DC motors, which could be useful for
providing 12 volt power tools.

 most common  dynamos in Britain  the
Lucas  

Another possibility is to cannibalize a  or
diesel  set and use the generator, geared-up
sufficiently, coupled  the windmill. But unless
you happen to fiid a dumped one, such generators
are not cheap,  they  produce 240 
AC, which is difficult to  in batteries.

Although scrapped cars are a good source of
alternators and dynamos, and although tbey are put
to better use on a user-controlled non-polluting
wind machine than cm a polluting and 
consuming motor car, the concept of autonomy in
wind-produced electricity is undermined by this
dependence on high technology industry for
electrical components. Until some progress is made
towards the construction of slow-speed alternators
and dynamos from scratch, wind generator builders
are  going to make much of a dent in the
capital-intensive industries, however much they
pretend they are independent of them.

ENERGY STORAGE

 At the moment, the main type of
storage available is the electric battery; and the

 is more-or-less limited to batteries of the
lead-acid  alkaline (nickel-cadmium or nickel-iron)
type. Lead-acid batteries have the shorter life but
alkaline types are more expensive.

  battery can be designed to be
recycled easily. This  cannot he done with 
of the  of   where the
cases have to be axed  thrown 
only the lead reclaimed.  lead-acid types an:
available-to wit every   cars to
tractors, lorries, buses  industrial emergency
power supplies.

The capacity of batteries is measured in 
hours (AH). A  12 volt battery  
300 amperes at 12 volts for an hour, that is 
(12  300) of energy. The battery’s life will depend
not only on the sort of battery but also on the
discharge rate. If a battery has to  a heavy
load, it discharges rapidly and it will have a short
life. The life of a battery is usually measured by the
number of charge-discharge cycles it can cope with.
If a battery has a lifetime of approximately 
cycles (car batteries have a typical life of 
cycles) and each cycle takes four days, then the
battery will last for about 4,000 days. For maximum
life, the lead-acid battery should never be  than
half discharged.



��  water  Because   fairly low
efficiency and the relatively large volume of water
needed  store a given amount of energy, this
system seems  be suitable only for use in
conjunction with a small-scale water power
installation, or on sites near to large volumes of
water, such as lakes, rivers and reservoirs, or sites
where there is a large difference in height, such as
wells, mine shafts, or quarry pits. Basically, a
pumped storage system works by  water from

 level  another by means of a wind driven
pump, and then, when  is required, letting
it drop to the original level through a water 
connected to a generator. The technology required
is relatively simple and fairly  developed, but

 storage costs may be high.
 Compressed air  method depends on storing
 wind’s potential as compressed air, retaining it

in a gasometer, and,  energy is required,
releasing it to drive air mrbiies, coupled to a
generator for electricity production  integral 
the  for which energy is  The
technology of air turbines is quite advanced,
especially  dental and mining equipment. The
main problem is the prohibitive volume of the

  the need for a robust pressure-vessel.
��Fly-wheels Fly-wheels  a method of storing
potential energy mechanically, in the momentum
built up by a spinning mass. There have been several
developments  fly-wheels in recent years, mainly
on a high-technology level. High-speed fly-wheels
need stringent quality control in manufacture to

 the risk of failure, which can be catastrophic.
Some work has been done on running fly-wheels

 a   improves the efficiency
considerably by eliminating air resistance. But
fly-wheels are   for “lost
applications at the moment.

 If the electricity produced  a
wind generator is used to break  water by

 hydrogen is produced.  can be
used as fuel to drive engines (and if these are fitted
with water jackets to reclaim waste heat, their
efficiency is improve&).  engines
may be designed for  use, to operate with

methane  alcohol, produced from fermentation
 organic wastes, as well as hydrogen. The engine

may be coupled to a  for electricity
production;  the  can be used for cooking, and

 for limited  
 can be  form of gas in

 But the stuff has to ‘be treated with
extreme caution as it is extremely inflammable and
highly explosive. Work is being carried out into
storing the hydrogen in the form of solid hydrides,
which are much less inflammable. Hydrogen as a
fuel is more environmentally desirable than most

 fuels as it  very little pollution: on
combustion only  is produced.

Research is also going on into  
directly from hydrogen “sing fuel cells, in 
hydrogen and oxygen are brought together in a
chamber, and water and electricity are produced.
But because fuel cells use rare metals as catalysts
and operate at high pressures, the technology
involved is very advanced and currently prohibitively
expensive.

CONCLUSZONS

Well I hope that  have convinced you that the wind
has enormous potential which is totally 
exploited. I’ve tried to cover most of the aspects and
some of the problems. But before  dash off and
build your  and tap into this new-found
energy, make sure your home is  Insulated, re-
examine the appliances you really need, and which
could be muscle operated, and decide whether you
really require heat energy or electricity All these
decisions will affect the size of the windmill. The
other thing  aim at is a  system of energy
provision-ie solar, wind,  biological
waste fermentation, and muscle power, etc  that
the whole energy   the   
break down when one  is not producing.

Finally make  your windmill blades and 
are well anchored as a broken flying blade or 
mast  be lethal and  a lot of damage.

Happy 

Derek Taylor



   
 and ecologists, are currently busy  rather than  at least

recommending ‘safe’ solutions for the abiding   earthquake tremors have  near
 crisis, and  projects are dams, and there has been a full scale dam-induced

frequently put forward as an environmentally- disaster with force 6.4 earthquake and at least 200
inoffensive answer.  it is true that the  
power which can be obtained almost everywhere  of this   of

  water is gained not from  and
limited resources of fossil fuels, but  the

 of the earth’s gravitation and the
  of the sun, artless large dam

 have insisted that only large impounded
volumes of water can be economic.

This is not only inaccurate, but brings with it all
the calamitous environmental effects which only

 scale projects can  The  dam in
 illustrates the impotence of ecologists. 

warned of the danger of the dam spreading the
 disease  but were ignored.

This project was  as accelerating the
 development of Ghana, but in reality it

has increased Ghana’s dependence on the World
Bank, the US government, and  private enterprise.
Kaiser  now obtains cheap electricity, 
World Bank collects its 6% interest, and the

 people suffer the outbreak of

Flood and famine, contrary to the extravagant
publicity claims of large dam builders, are also often

hydropower will  be 
experience, or an exhilarating one  depending on
your point-of-view. Neither collective control nor
biotechnic machinery  seem at  likely to be
sufficient  the generations of removal

from nature and mutual dependencies which we
have suffered. There is a continuous line to be 

 from the feudal lord’s or abbot’s privileged control
over water milling, through the  early

 that control over  dependencies
(such as water) was control over people, to the 
colonialist Mekong and  (Angola-Namibia)

 projects.
What to do?  with characteristic

 moderation, tend to prefer to challenge Big Power’s
use of the less  and weaker wind. There are,

 of course, a few country communes fortunate (and
affluent) enough to actually own a source of water-

: power. But can this count as   threat to
 Big Power  even if it

should become possible to demonstrate total self-
sufficiency? To stage real confrontations in this area

 a leaf must be borrowed from the squatters’
 

 possible hit-and-run squatter-power 

/
is represented by all those  of tapping water-
power  do not require extensive 
or excavation works. Power can be obtained from

 sources without dam-building. The devices
 have to be light, quickly  and very simple
 to build.



wheel drives machinery  aboard, to which
work may be brought and the product  due 
carried off. A   wheel could form 
water supply equipment of a” itinerant community.

A spoon-tilt hammer would provide. a crushing,
beating or  action from the redirected flow
of a convenient   It works like a
Scandinavian  or Persian hand

 but in   weight of a bucket of
water, constantly  and automatically 
drives a hammer or a pump.

 power can be tapped with a series of floats
linked via   pulleys to a 
Another method is by means of a  rotor.

In the cities the water mains tap should be used as
a” adopted  of water power. A small 
wheel can be fashioned  of sheet metal  tin
cans).   save  electricity biis whilst
perhaps simultaneously hastening the  of

 advantage not shared by most of the
‘ecological’ alternatives.

Under ancient law throughout the world “he who
 the  owns the water”. Monopoly 

 power source? can be challenged, just as 
 the    rights over land 

property. Water power is the  
endless, essentially  energy  It
certainly says something of the compeuiig nature of
the forces concerned that even the normally
competitive   owners of the 
century would co-operate to obtain the 
power from shared streams. The operators of a
succession of mills, making  of   inch
of available head  in Sheffield, England), were
forced to  the  of 
between the millpond and the upstream 
dam. Closing of a  at a mill not only
starved the  to all mills downstream, but was”

 liable to operation of the  
 by reducing or  hi available head of

water.  works after storm damage were

 shared  mill owners  to
head used. A group of  entrepreneurs
thus was forced to evolve a kind of coercive 
aid.,

Like almost   of  
power cannot  be  on’ to  
requirements   milling) but may have little
relationship to complex year-round industrial
processes.  days at the mill were rarely

 it being quite  to knock off work 
the  pond was empty, leaving the sluice-gates

 to collect the supply for the next
day’s work. Water must be regarded as a” alchemica
power  unpredictable but  quite as
notoriously fickle as for example the  Few

 can get water, and hence work, on a regular 
 24 hour basis. Depending  rainfall, season:

and the wisdom of the operators  sharing 



,  with up-and down-stream  a
 can be operable year-round in humid regions of

the elobc. and  in  regions. Even
  hard   a flow can be

 up under the ice. It is only the advent of fossil
  which has introduced the

 supremacy of the  the calendar,
 the abolition of the rhythm of the seasons.

 

Applications of water power



In an actual engine, the heat supply could equally
as well be burning petrol inside  cylinder or heat

A prime  is simply a machine which consumes
fuel  puts out work in the form of rotational or

applied to   of the  The first type
is  an    and the

reciprocating motion. Most prims movers are heat second an   
 A car engine, a jet, a rocket and a turbine  as with almost every  really

are all heat engines. good idea, the heat    the hands of the
A block diagram of the simplest heat engine cycle voracious high technologists. I; soon became much

is in Fig 1, showing that fuel is the source of high more efficient in terms of the energy extractable
 heat   and that when it is from the fuel to do work, but at the same  it

supplied and burnt, the engine  does work either became much   to  and had a 
turning a shaft, pushing a piston up and down, or much shorter 
pushing something along. But then there is heat Two of my own engine: illustrate this point. One

rejected from the  often spoken as low is a  air-cooled twin  machine from a
 heat, which is at such a low motor bike and the other is an old single cylinder

relative to the inside of the burning part of the gas engine built about 1927. Both engines develop
engine that it cannot be made to do any more useful about the  
work. This  is normally wasted to the air. The small twin is a masterpiece of high
Obviously it would be ideal if this rejected heat technological skill. It is made up of high pressure
could be made to travel along path   the  alloy castings.  lead-indium

 (A) to he reused, but broadly speaking this materials and weighs about 50  The speed at
means that low grade heat would have to be which it develops maximum power is about 
‘pumped up’ to a higher temperature to enter the RPM.The gas engine, on the other hand, is nearly all
heat store (A), and this would require more work. cast iron, its construction is as simple as it is possible

The simplest practical heat engine is shown 
Fig 2. A piston  is sliding tit in cylinder (A) and

to be, it weighs about 240 pounds.  develops its
maximum power at about 800 RPM. So   a

 the cylinder, which  a good conductor of
heat, is a gas flame and a block of ice. There is also

small, light, high speed, efficient engine and a large,

an arrangement for moving th- flame and the block
heavy, low speed, relatively inefficient engine.

of  to and fro under the  When the flame
 it possible to talk about  and ‘bad

engines, 1 hold that the small twin is a ‘bad’ engine
heats the cylinder, the air  by the piston
expands  pushes  piston  and so does

because it is made of sophisticated, expensive and

work by raising the weights(W). When the block of
energy-intensive materials, it will only run on high

ice is shifted into position, the heated air in the
octane fuels at a high speed-making a lot of 
It is impossible for a small workshop to duplicate

cylinder loses heat to the ice and contracts, so the
weight comes back down again. But pushing weights

and its  life is only a few years. Conversely,
the gas engine is a ‘good’ engine because it is made

up and down is not  useful, so substitute a of simpie, non-energy intensive material, it will run
crankshaft for the  platform and  have an on almost any inflammable gas (propane, methane,

engine which will turn a shaft and do useful work. hydrogen). It runs very slowly, making only a slight



noise, and it is easy  duplicate, given some  
 foundry, a lathe and a drill. Its maximum 

time is  indefinite, given only slight 
When the conventional engineer talks about

efficiency,  refers to the amount of calories 
heat which  be extracted from the fuel by the
engine  do useful work,  says 
the amount of work done by the engine while it di
the work.  believe that this idea of efficiency is
incomplete and that any definition  to the

  include  which represent 
lifetime, design simplicity and the  of 
used in fabrication,  well  the  of 
used to   raw materials used in 
(For example,  production requires
fifteen times   energy than steel).

Going back   Fig 1, we saw that waste 
grade heat given out by a heat engine cannot be 
to do  work, so the efficiency-in the

 sense-of any contemporary engine
never rises above 40%. In other words, 60% of the
potential energy of the fuel is voided to the air in
the form of waste heat. But, if instead of just
demanding work from an engine, we say we need

beat as well, then we can begin to design  simple
 which supply both.

These are sometimes called total energy systems.
I have built a very simple version  3) which

 can copy and  has been happily
generating electricity and hot water for  a year.
Its efficiency is over  since the normal 40% of

 original fuel energy  as rotational power
and is used to drive a dynamo, and at least 40% of
the normally-wasted remainder is  as heat
and is used  make hot water for space heating or
washing.  remaining 20% is  lost through
conduction and radiation from   of the
engine and dynamo, but if the  is within the
envelope of a  even this heat  can also
be used.

One quite unsuspected advantage of this setting is
that since the exhaust gases  cooled during their
passage through the car radiator heat exchanger, a
considerable proportion of the gaseous pollutants
condense to a liquid and can be removed instead of
voiding into the atmosphere.

Kit 



 for the basic 
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  20 occupants.  
 facilities for 

 sboe repair, pottery, house
 decoration and repairs. 

 maki ng.  
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  project you seem to have already done
immensely more  anyone in  to develop
and promote  technologies.
Yes, well perhaps we have been a little  daring,

 to do a  too much. Our future is still in the
balance. We have the  that we have just made
it, perhaps. But I am still not sure  it still gives me
sleepless nights. We have had a great deal of luck, of
course. We have  huge  thousands and

  Guilders,  no money to pay them,
and I have often thought,  now everything must
come  an end and we will be  

 new money has come in.
How  money do you need to keep 

 going?
Roughly about 150,000 Guilders a year, which is
equivalent to about  in British  
is just the educational  The other activities we
can finance ourselves by publishing out paper 

  by  produce, by giving lectures,
and so on.

 Government of Holland gives the impression
 being   towards ecology and

conservation.  project is getting some
 money, isn’t it?

Yes,  The  of culture, recreation and
social  is   our educational

 and  is  a possibility that 
 for  and environmental problems will

a l so  he lp  
 about   side of your work. 

believe  been doing some interesting 
Well, our latest  and our most risky   is
that we have set up a  food  venture.
We have bad to buy a big four ton lorry and to pay

 a salary to do the job.
You distribute the food to groups of 

Yes. We are getting more and more of these
 circles”  Holland. They are something

strongly believe in, because they could be a  
away from supermarkets and back to normal 

 giving persona! 
How many of these consumer circles do 

About fiie  six, but it is growing slowly. You can
compare each circle with a  shop  it has 
the  turnover. We have a shop at the  
has a very bii  -- about  Guilders at
least. If we could have  shops  that things
would be wonderful.  i don’t believe that

 circles will last very long, because it is
always a few people in  circle that  to do the
work. It is a very big problem  get these people to
sell produce on a regular basis.

Have the actual agricultural techniques used on
  been totally organic   you used 

 or insecticides?
NO.



And  have found  the soil still maintains Yes, but are Dunlite mills really a consumer product;
 .

 Yes. I  say chat the results are  
and really give us hope. We can see a kind of natural

 balance coming back.
what  system of agriculture do you practice?

We are following at least three methods. We have a
, partially bio-dynamic system

     moon, and  on’
 Yes and also we do companion  And the
 third system is mulching-but we do not have much
 confidence in  mulching technique because we
have had so much  with it.

 do  see the project affecting the  of
Holland in the short  and in the long term. ?
 there any chance that  may in the 

future  to become  self-sufficient. along
 lines which your project   

Yes, l would think so.   
the Dutch are  a bit more interested in
these things     it’s something to do
with a feeling that something is about  happen.

A feeling that the Dykes will break a  of
crisis mentality?
 don’t know. They  interested, anyway. You can
feel it.

If there is a   rejecting the
  and centralism, how would it

 about 
 we do   help from certain political

  party -the former Dutch
  Party”  is now a very “progressive”

  They have one or two people 
  are really interested in the things 

     . .  we get is from them. 0” the
other    party . I don’t believe

  to help  because they are more
centralist in  way of thinking. Of course, some
of the   ate propagating with the Small
Earth are,   sense, very conservative.

In the strict  of the word.
Yes. We want craftsmanship coming back, we want
small shops giving personal  to people  we

  sorts of things which I  a
conservative would 

On the other hand, aren’t these things which
 utopian socialists have advocated as well?

 the older   William  types.
And anarchists   for instance?
Yes, of course. I  am  against 
but I am against the   of it. I am
opposed to the present capitalist system, but  am
not against honest and simple business.

How will you stop     being
coopted by the system  already exists? How will
you stop firms like Royal Dutch Shell and 
and Philips  to turn out windmills on a
production line, or staffing organic  on millions
of acres. that  of thing?
I cannot believe that big firms like Philips will 
making 

But  are  making them. They 
 for instance.

No. But  about  pumps. then   
 become  consumer 

Nell if  makes heat pumps   engines
which can be used on farms and communities like

 one we are building, then I would say okay,
make   why not?

But bow   stop  from 
        will not 
 as long as they should, so  Philips can sell

 new model in five  time? How will you stop
the  capitalist consumer syndromes being

 course we cannot stop them. There is only one
thing that can stop them  and that is that it is not
feasible. Things may have to be made to last longer

 of resource exhaustion.
But is it not  possible for  firm to  in the

face of ecological and  necessity in 
 of short-term 

Yes, it  be. But in the long term, they will have
to bow to the natural law.

Do you see firms like Philips and Royal Dutch
    going out of business, or

changing 
They may lose a lot of money on techniques which
are “of of real value. For example, Philips are
building a “recycling house”, and they  using
high-temperature heat storage systems. This,
developed by Schroeder,  salts, and it is a very
“ice system. but I don’t believe that it is feasible.
But they are making it, and it is costing  a lot

 money. On the other hand, the work Philips did
 the  engine was  courageous. I think

it’s a mistake to see companies like Philips as 
nasty conspiracies. In great companies  Philips
there are lots of individuals pursuing their own
hobbies. But I do not believe  huge

 conspiracies, They simply do not exist.
We have the existing system, that’s  and I know
that huge concerns like Philips  to have a
consistent policy. But they are completely
dependent on all kinds of individuals, giving them
tight or wrong advice.

If companies like Philips and  go
 of  then, how do you feel about the

problem of alienation? Do you go along with the
socialist ideal  the extent that you feel that
workers in factories should have control  their
working conditions and ownership of their
industries. 
Well, that would happen automatically if you had
more  To force it upon the existing
factories  be  difficult because you
couldn’t control these huge systems.

That may be so, but surely it would still be
possible to have authoritarian businesses, even if

  
Yes, but workers’ control is much more capable of
being practiced when you have 
when you have small firms.

Godfrey Boyle



There are few  so benign that occasional
protection is not needed from  they throw at
the people  live in them. There are  ways of
gaining  protection.  is to create a small,
personal portable microclimate. This is called cloth-
ing. The other is to create a larger, generally station-
ary microclimate. This is  

In building, the assumption
is made  present patterns
of industrial building are inadequate’
They are expensive to to build, and

.

 so to run.  demand 
supplies of scarce material and energy

 They do not lend themselves to
These two are to some extent alternatives  the

 of one,   of the other, but this does not
seem to be widely  In  societies
the sheer functional necessities diminish and
clothes and buildings  to have other 

  display, containers for possessions, express-
ions of craft skill and  on. People tend to have as
much of both  they can afford.

maintenance by the users. They become
territorial enclaves in which private Life turns into
pathetic isolation.

Three approaches have been made to the problem
of creating cheap, user-involved, pleasing dwellings.
The first concentrates on the  of build-
ing and maintenance, and discusses self-build pro-
jects and tenant-ccntrol in urban areas, particularly

But     deeper, and the non-renew-
able resources get scarce,  attraction of basic
functional design and basic materials increases. It
becomes rational to use  clothes and less heat,
to     build ones own home,
and to create  from      
as possible, aided  judicious inputs of modern
technology.

In this  there are two articles on clothing.
One is a plain and simple ‘recipe’ for making shoes
out of a traditional material  leather  and a
modern    old car  Easy. Cheap.
Anyone could do it  and should. The other cloth
ing  is  textiles, spinning, weaving and
dyeing. Apart from more recipes (some very nice
ones on  dyes)  author  the subject to
show how  and politics interacted with
each    in the early days of 
ism. New techniques  not introduced merely to

 productivity, but to  control 
the workers. And if this   textiles in the

 century, where else in the 

 on rehabilitation of  buildings. The
second  essentially a  of  a  of
life, and lyrically records the delights of ‘living
lightly’ in flexible, quickly-built, temporary shelters,
which are perhaps  missing link between clothes

   third  is to  (but
 modifications) to traditional building practices

and local materials: abundant, renewable, 
energy, beautiful. There ate two articles on this. One
surveys typical examples of vernacular building in
Britain, and the other looks more thoroughly at
one  method, the use of   an
abundant and cheap resource if  there was one.

The unorthodox but sound functional 
of there building principles should not allow us 
overlook their  poetics. Lloyd Kahn,
champion of traditional methods, and craftsmanly
impresario of alternative shelter, expresses the
sensibility in  following 

‘It took me a long time to realize the 
 lime



You’ve got to take time  make a good shelter.
Manual  energy. For  used lumber
looks better than new  but  got to
pull  nails, clean it, work  its irregularities.
A rock wall takes far more time to build  a
sprayed foam wall.

 best materials are those that  from close
by, with the least processing possible. Wood is
good in damp climates,  is where trees grow.

 the desert where it is hot and you need good
insulation  is no wood, but plenty of 
adobe. Thatch can be obtained in  places,

 the only processing required is cutting it.

Plastics and computers  far overrated in 
 applications to 

Walking amidst magnificence of Indian 
with MIT dimly in mind,  realized that there may
not be any wondrous new solution to housing at

 That there is far  to learn from wisdom
of the past and from materials appearing naturally
on  earth,  from any further extension of

  prowess..
         

In  past, people built their own homes, grew
their  food, made their own  Know-
ledge of the building crafts and other skills 
providing life’s basic needs were generally passed
along from father to son, mother to daughter,
master to apprentice.

Then   and the 
shift from country to cities, this knowledge was
put aside and much of it has now been lost. We

  an era of unprecedented  in
America based upon huge amounts of foreign and
domestic resources and fueled by  
of stored energy.

 as we have  to realize in recent years,
   out. Materials are scarce, fuel is in

short supply, and prices are escalating.  survive,
one is going to  to be either rich or resource-
ful. Either more dependent upon, or freer from
centralized production and controls. The choices
are not clear cut, far these are complex times. But
it is obvious that   we can do for our-
selves, the greater will our individual freedom and
independence be.’



 

Alternative? Only in possibility of usage.
There is often a certain threshold above which, or faster than which

 the cultural enforcements that limit  activity cannot be effective.
 dwellings can  some kinds of no-compromise in the

 face   culture. a fluidity  law despairs  For instance,
 if you can get your hippyhappy lifestyle into the back of a

commercial van and don’t mind being a little bit secretive, you can
live in the heart of  that would otherwise be  (or 

expensive,  amounts to the same  This can be useful in
 Investigating  revealing A  canvas  can give you a
 dwelling that is noble and yet can avoid the prohibitive rates,
mortgages, rents and other restrictions oi a standard  property.

 primitive people  not  backward   people; 
it  possess in one   another,  genius  invention 

  leaves the   peoples   

 panic if you  move homes or jobs? Don’t be rushed into
something that is not right. Take time off to think. Build a dome in a
friend’s back garden. You’ll probably  you can live in it for several
weeks. Building  dome with friends can be quick but at the same
time rewarding experience; being a mathematical form, the emphasis
is between individual; working together (basic politics) rather than
other  personal modes of structure where  

 need to be made. This can be a long process if the fullest
creative involvement of each person is to he achieved.

This use of domes  social pivots, and their symbolic newness and
 simplicity is more important to us than their advantages

as a mass produced lightweight modular-component efficient hitek
commodity   B. Fuller.

  Homebuiit domes have been notoriously leaky and
generally uncomfortable to live in  long periods. All those 
crossing diametric joints just don’t  sense when the weather gets

 going. The best domes are seamless. For temporary usage choose
plastic  fabric cap  stick frame;  a more permanent job use

   of  or glassfihre  shingles. The
best cheap shingles are  pieces of roofing felt with a drop of
 cold bitumen on  the  bits. This technique  used on
standard housing all  the USA.

Council tenants in my  of South Wales stay together whilst
 their houses are being  It is  extraordinary sight, the

 live in caravans in their front gardens and their furniture is
 stored in oid  (cheaply obtained once they fail the 
plating test). The householders are minimally displaced and are in a

 good position to monitor their  conversion job, making sure
standards of  and   to their satisfaction.

Gypsy lifestyle has been increasingly outlawed in Britain and most
 of Europe in the last decade. Gypsies  a big embarrassment to

the neat  of the Western world and its cherished ideals
of convenience and comfort. Much of the opposition to them has

 from local  rather than central government. What is
happening is the gradual destruction of minority lifestyle, different
from genocide only in that individual lives are spared. At first sight it

 seems strange because gypsies aspire to modern commodities of their
own. A slick   full  vinyl upholstered, curved and
folding  and cut glass mirrors will  up to 112,000  
a cheap version secondhand is still  but its still a challenge to
the Ideal Home as a commodity showcase.

 peoples  another group with an embarrassingly 
 of line style of life. The old four-wheel heavy living-wagon that
developed with this lifestyle is one of the best (most enjoyable,



comfortable, functional, flexible, vibrant, rich, etc.)  living spaces
 designed for taking  of the modern Western world’s

 road    culture ha? a complex servicing
system  wintering grounds,   and  stores
and  If    rate realm to wander
about in they would, no     destroy-ed. These wagons may
occasionally be obtained cheaply in    of repair  it is

 the  of  necessary to   them as near to their
former glory as you  afford (mahogany  and cut glass not
being amenable to five year obsolescence and investment return). An
interesting thing about these wagons is  way they quickly
deteriorate if they are not lived in. Used regularly they last remarkably
well, but left unused, even over one winter, the deterioration due 
damp and condensation  be severe.

It is important to the makiig of  networks that all
those involved in creating alternative: to consumer relationships, and
that are  enough to have property, make facilities on that land
available for nomads to  and also to have an open enough

 enable the visitors to support themselves at  to 
extent   an exchange of  on land for food). Such
arrangements could lead to an exciting diversity of meetings and
exchanges of  and information. People dropping in could live in

 kinds of temporary or mobile houses, including sheds, caravans,
buses,  boats,  domes, attics, greenhouses, dairies, barns,
caves Also  for  exchanges.

Liberate land; don’t let it possess you. Clear distinctions need to be
drawn between territoriality and arbitrary ownership. Tough nut here.

 now 
Tramps have  simpiest and arguably most ‘flexible’ tent, the long

mackintosh. You have to be a very dedicated non-consumer to  well
with this little equipment; but remember it is skiil with simple
equipment that counts as much as the doubtful comfort and

 of the usual  of heavy and expensive bright orange
camping gear.

Time is money  ys-you can’t have it both ways.
The only way that camping and survival stuff relates to alternatives

in this day and age of the urban  is as an experience of what
life is like without all the modem paraphernalia; commonly
convincing those that go on such holidays that primitive life must
have been a fiction or at least dreary, damp and dismal, but you can’t
expect to go camping once a year in a continental chalet tent and get
any notion of what life was like for the North American Indian. My
point, amongst  this banter, is that our knowledge of  is
so confused by obtuse commercial criteria that perhaps we should
examine it all from scratch.

The  from conventional forms into new spates that relate to
ideas of broader alternatives is best illustrated from current events.

 pictures on pages   accompany this section were taken
at the Windsor Free Festival August 1974 on Wednesday when the
festival had been running successfully for  days. When  festival
started the previous weekend there were about 20,000 people present,
but by midweek numbers had dropped  several thousand as people
returned home or to work, or went off to get supplies in readiness
for the next weekend, when large numbers were again expected. The
next morning we woke up to a military style police eviction by 600
constables in active service backed up by the rest of Thames 

 and the local army barracks. 300 people were arrested
 their right to live as they chose.
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This section has been chosen to     some
practical details because tree houses seem to have a specially 

 in lists of  or fantasy houses. There is also a feeling of
working and living closely with  of the most remarkable and

agreeable structures of nature in all its  changing aspects. On
top of all this romantic slosh you also get a    are away

 from ground damp, protected from marauders, use  space; and if
 pick a reliable tree, have a solid foundation. And anyway  had
 photostat of a secret government paper on   of

 Emergency Offices in Times of Cultural Regression hanging around
 for ages, so let me leak a little of it, just in case

 setting out to build a tree house in earnest, selecting a
 tree or trees is the first consideration. The choice may be
 by numerous criteria (or the ‘criteria’ might be influenced

by  choice!). However you go about it there are certain trees such
as Elm that should be avoided, and certain situation:; such as  trees
on high ground (lightning risk?! that might have unexpected

 disadvantages. Oak is very  a good tree offering natural platforms.
Pie growing close together allow several trees to be used as
supporting pillars. Probably  most  consideration  be

the  of cover or   to the structure,
especially  wintertime.

 selected a tree, the  is the  part to be
constructed. Lashing is better than spikes  nails, which might

damage the tree. Other possibilities are various clamps using perhaps
 nuts and bolts but the choice can be made on what is available. Start
off by lashing two poles to the trunk, either together or one at a time.
(Fig 1). Do this just above some projection or bulge in the trunk, if

possible, to make certain that the platform cannot slip  the tree.
If the trunk is smooth at the height you require the  to be at,

 you must finish the lashing by going around the trunk several
tunes below the poles. A second  of poles are then lashed above
and at right angles to  pair. (Fig 2). Eight more shorter poles
are then  from the end of these ‘joists’ to the trunk. Ideally

 these bracing pieces  be rested onto lower branches of  tree
 so as to   more purchase. Other poles may be laid across as

  joists, and braced in a   is then the foundation for 
 floor  may be  more  or boards if they are available.

When  basic platform is finished   thoroughly. The
 superstructure  be made of  anything that you could  a
shed out of on  ground.  the name given to the outer

off-cuts made when sawing up  ‘round’ timber, can be bought
 very  as ‘fire wood’ by the lorryload, and makes good cladding

  a bit of care you could choose  of the 
wood as your tree.  good choices to blend with the surroundings
 are  shingles or shakes, wattle screens, (wickerwork could

 we right into the structure of the tree itself), paper 
thatching, canvas or bark, especially birchbark.

A roof framework can be made in a  way to the 
but this  the  is braced from above with poles 
ropes. Uprights for the walls are lashed between roof and floor frames.
Wall sections will probably be best constructed on the ground  hoist-~
 ed up  your platform  spacious enough to contain a workshop.

A good hoist will be the  essential piece of equipment that
 found in every  toolkit. A single block will

 suspended well above the required height and worked from
ground level. A light guy onto the  should be used to guide it up.

in summary,  you need to build a tree house is A
knowledge of trees generally, and of trees in your locality by

 observation (sketching  a useful technique for making revealing
 observations), and climbing; a knowledge of knots (practice); rope,

   cord, axe (felling axe and hand axe), hoist.
So once again it all  down to ingenuity with what you’ve got

around, a few good  and getting started.
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lnflatables are simple enough to make but 
require much more togetherness, with power 
source and fans to keep them blown up. 
When you want to make an inflauble that is 
to be used many times or over a longish 
period as a dwelling, then the design needs 
:>orne expertise. It is best to stan off with 
something simple. 

Mo5t exciting use of inflatables (eg Action 
~Space) is not as dwellings but as people

mixers and mindblowers. These may consist 
of huge zippered bags filled with air, sealed. 
The effect these have rolling on crowds is 
dynamic to say the least. Or la.rge t:U'paulins 
sealed around the edges and continuously 
filled with air. People aaempt to walk, 
sHther, crawl, boum:e, float, roll, sink into 
and over them. Or inflated tubes coiled 
about, or weirder and weirder amoeboid 
fantasies with people inside them, walk on 
waters, hot air trips, str.::et barricades, giant 
phalluses, air rafts and island kites, solar 
powered airships, big sex dolls, helium UFOs, 
you name it. 



  dominant culture ensures its continued survival
 by  the aesthetic value of its essential

 and devaluing or ignoring aesthetic notions
 that relate to ideas  if developed, would
undermine it. It is in this way that the modern

 of the early twentieth century, which
 tended to search for fundamental principles and
 achieve a purity and clarity of expression, was
quickly utilised  a means (an excuse) of increasing
the efficiency  accumulation by cutting out craft

work, decorative detail and anything superfluous to
measurable  commercial criteria (function is here

very close to being ‘commodity’). The
contemporary commercial image attempts to

become   to culture as a whole
the smooth, sleek modern look of dramatic
banality; but in this milieu there  cracks that
 give us an inkling of better times.



Observations as above are often made 
with reference to the Third World, that 
s>.Jggest in a paternal tout" that the lessons are 
not for the tired and retired ewpire buildei"S 
back home. Perhaps they are, though in the 
past few years I have come across fivoe 
localities with lively :;hanty t<ettlements, 
scattered throughout Britain in the Gower 
peninsular. Edinburgh, the Sussex coast, 
Newcastle:. and MiddleN.":x Thameside. 

As far as I know from my casual 
i'lvestigation!>, the shanties all date from 
before ~he 1947 Planning Acts which 
changed th nature of building penr,JSSion ar:__: 
made it :1. much tighter financial game. A man 
with a beautifully kept shanty on the Gower 
peninsular in South Wales, with many 
extensions, two chimneys, and a large 
conservatory full of flowers rold me he had 
been there 32 yt>a..,. and was one of the last to 
arrive. (Getting 2. dtffi:..-ult sile on which he 
had to cut a level out of the hillside). Many 
people had followed :m early plan that had 
been 'approved' by the council, but he hadn't. 
He had built his own ideas and never got 
inspec«:d or hassled. He paid a small ground 

rent and didn't seem to be worried about a 
lack of security of tenure or invespnent 
value. He lived dlere all the year around, as 
did many occupants (though not the 
majority, I would guess). He thought it was 
great to be in such a nice site near to the sea. 
The shacks or chalets are low lying and set in 
sandy biDs, so they don't affect the scenery 
much. tiJis seems to represent a typical 
pattern throughout the country although 
there has been great variation. The shanties 
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on the banks of the Thames, for instance, 
were all permanently occupied. 

Many of the shanties follow &. similar 
design pattern which seems to derive from 
pioneer homesteads. A simple 4 by 2 frame is 
dad with boarding. The chimney is brick ar 
stone and there is a covered verandah to the 
front. The ftJ.--:::t extensions are usually to 
make la~er kitchen and bathroom and 
toi.:et factlitks, or sometimes the verandah 
is enc1osed. Around and about ones hke this 
are an enormous variety of other types: all 
stone. bus without wheels, based on wagon 
with mollycroft roof but almost 
unrecognisably covered in extensinns and 
structural cha!lges, rickety sheet steel system 
pre-fabs, railway coach, and so on. Nearly all 
are brightly coloured; they have to be regular
ly painted and tended or they soon deteriorate. 

When people are at least a11owed to build 
:l bouse for themselves as they pkuse and 
from what they can get hold of, traditional 
techniaues using local materials having been 
lost or disallowed on the grounds of being 
too permanent, then it is often a carpentry 
technology thar lingers on. This is perhaps 
because it is of more ubiquitous use. 
Wh:o.tevet the reason, most of the structures 
are wooden. They sell for around £500 to 
i:l,SOO which is often the price of the 
materials and fittings alone. The site, being 
theoretically insecure and liable to rent, is 
of negligible market worth. These conditions 
ensure that shanties do not figure as 
properties in the same way as normal houses. 

Whether dwellings would become similar 
to these structures if we got rid of the present 
restrictions on our activity remains to be 
seen. However they are not !:O be looked at 
as utopian mo'.iels or sacred ideals. b•Jt are 
merely practical indications that possibilines 
of self control that we are led to believe 
would have ugly and undesirable results 
could in fact be a stan in the process of 
individually directed creative activity that 
will lead to beuer times. 



 

The cheapness of transport and raw materials, and
the high cost of  (and especially skilled 

 combined to make traditional building practices
and materials hopelessly uneconomic. But times are
changing. Sharply rising costs of fuels and industrial
raw materials on  one hand, and a variety of
social, aesthetic and environmental factors on the
other, now point to a time not far distant when

 methods-almost certainly hybridized
 suitable modem   more

play a significant role in construction.  this article
Brenda Vale reviews the  vernacular building

 relating them to the local  on
which they usually depend. In the 
article, Colin Taylor describes one of the 
rammed earth construction-in greater detail.

 building methods are often associated
with the use of on-site materials. These methods of
building were originally based on the use of
immediately-available, low-cost materials, exploited
during periods when  on the land war not
required: most families it. a village would cooperate
to build or maintain   houses, sometimes
under the direction of one or two skilled people.

 OF TIMBER

Timber was once used to build the majority of
houses in Britain, but as the forests were gradually
cleared to make way for agriculture, other materials
came into use. America, with a proportionally larger
area of forest,  a greater tradition of timber
building   scarcity of  for
building is also due to  fact that it is in demand
for pit-props, paper-making, chip-board  box-
making. To supply the  timber for one
house each year would require between 1.2 Ha and
2.3 Ha of European Larch, worked on an eighty-yea
rotation.

It is therefore not surprising that the vernacular
traditions of this country cover a wide range of all
construction materials with timber framing reserved
for the roof structure (although timber-framed walls,

 with bricks or clay plaster on lathes or 
do survive).

STONE CONSTRUCTION

The methods of stone walling in different parts of
the country reflect the type and size of 

 in the area The granite in the houses of
Devon,   and Wales was laid in

 sizes and heights of courses, just as the 
came from the quarry, to avoid the extra work
involved in cutting it, since the   hard
and expensive to quarry.  smaller houses and
cottager the courses, normally less than 380mm
high, were normally laid without mortar. Comish
granite walls, usually  had the stones
laid  at random. These cottages were
frequently white-washed.

 other stones used for building are sedimental
rocks. The walls of Cotswold cottages, never less
than  thick, were generally built of stone
throughout (Fig 1). The method of walling depend
on the  the stone came from the quarry and
varied from rubblestone, laid in  layers, 

 courses of roughly squared and dressed
 The window jambs and  were built 

dressed stone. The seemingly solid walls were 
formed of an inner and outer skin of stone filied
with small stones and other rubbish, such walls
naturally suffering from frost damage and any
settlement of the building. The typical roof had a
pitch of 55 degrees and  covered with local 
slates, graduating from the larger,  slates
placed on the eaves, to the thinnest and smallest 
the ridge. The upper-floor rooms were made in the
roof with dormer windows forming a 
feature. Northamptonshire limestone walling was
constructed in  way with a variety of 
introduced by interspersing alternate layers of red
ironstone with  limestone. The roof pitches 
also often lower, as the stone slates quarried in

 were generally larger than 
of the  area.

 limestone walls of the houses of York and
 were made of large stones, usually place

in regular courses. In the Dales, the stones were
 and small; and built into courses with

wide mortar joints. The typical building form 
 long and low, and covered with a pla

roof of low pitch. This was hung with large stone
slates between  thick. Rye-straw 

ed
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also once widely used  a roof covering for these
  houses of the local  limestone of the

Peak District  Derbyshire are  similar, with the
roof pitch sometimes as low  24 degrees. These
roofs were hung  heavy sandstone slates. 
the   these low-pitched roofs were cut
as little  possible by dormers  resulting in
the  long  of ridge and eaves.

In  Lake District a hard,  slate-like stone
 used in a characteristic pattern. The grey-green

slates were laid ‘water-shot’ or sloping outwards.
Mortar was  in the wall  back from the
face in a 125mm wide layer. Stones placed at the
face and back of the wall were  as 

 possible  any rubble  in the middle was
built in  mortar.  were placed
laterally the  length of   at 
height   Lake District also possessed
slate, used for  which looked like stone-slate
and   or  in  (Fig 2).

SUBSOIL 

In  areas  there was no available local
stone, the sob-soil was    suitable for
building walls. ‘Cob’, made by treading  into
wet mud, is found in Devon   When

 mixed, the mud was  diagonally in
courses of  wide on a rubble or brick
upper   The walls had to be left for

  two   dry out before applying the
protective exterior coating necessary  prevent the
wall  when rain wetted the surface.
Wide  were also needed to throw the water off

the external  The roof  often thatched as
 walls were not heavily  and 

 formed a light root covering (Fig 3).
Around Wiltshire the chalk below the topsoil 

dug out and straw and water added,  whole 
being well trodden to form a  mud. The form
of the house using this ‘Winterslow’ method 
similar to the cob houses except  the 
was traditionally built up through the middle of th
house, whereas in cob houses the chimney was bui!
on the outside wall. Another similar method using
type of white clay called ‘Witchert’, found approxi

 450mm below ground level, was used in a
limited area of Buckinghamshire around 
Related methods for forming monolithic walls of 
soil  found in the East Riding of Yorkshire near

 in  (see Fig 
 and in Moray and  in

Scotland. Local variations in method are found
including alternating layers of mud and straw and
mud and stones.

The other major area of soil building is East
 ‘Clay lump’ construction  found in Norfo

and Suffolk and differs from the other methods as
 mud was first mixed and then pressed into

moulds without top or base. They were turned out
after two or three days and  stacked diagonally
on edge for a further month, after which they 
ready for use.  blocks were  like bricks, using
a thin mixture of earth or a weak lime mortar
(Fig 5). ‘Marl lump’ is a similar construction method,
using the  clay found in South 
shire.



 CONSTRUCTION
 the Southern and  parts of England 

 together with  and  deposits. In
 commonest   the flints  used at

  laid in lime  stiffened with
 A  flint  was built up with a

 external  on both   
   for  the chips

 the wet    of  
 courses as   brick linings to 

 comas,   additional  Sharp
  always   using flint and

    of brick a tradition of
  and   up. Squared 

  used, hid in  with very thin 
 or as a dressing for   Pebble and
     the same way as 

  6).

  AND 
 tbc mass-production of bricks,  

 pits,    facilities for 
 bricks,  that  houses again had 

   the soil  stood on. In 
 hand-made tiles and 
 to  region.  major brick-earth

 in   found in  Midlands and
 England   as  local 

 from band-made tiles and   
 bring cheap Welsh slates to   of 

 the   in  where there
 no  was  in  varying  of

 straw, heather,   according to what
 available. Of  only reed   thatch

g is  thatching is found
all major corn-growing areas and requires

 threshing to avoid damaging  straw. 
 of the straw can be  running  to

 slope of the roof  such thatch has been 
 as appearing to have been poured over 

  technique known  ‘combiicd wheat
cd’ is widely  in Devon and  although

 elsewhere.  straw is pot on the roof with
 butt ends exposed on the surface, giving a neat,

osc-cropped  Norfolk reed is found
owing in  marshes and tidal estuaries of Suffolk



To envisage thatch as a universal roofing  as
 once was in the varying forms of reed, straw,

heather,   over the whole of England would
be impractical. However, to use thatch roofs 
the reed beds where the material  expertise are
situated might prove practical, as a well executed
roof of Norfolk Reed should last from SO-60 years
with proper maintenance, before the top Layer is
stripped down and retbatched. Even longer time

periods have been recorded. The ecological impact
of a thatched roof is negligible since the reed beds
occur naturally in suitable estuaries, and although
mechanical  have been introduced, the
whole of  process is essentially one of harvesting
and using  materials by man-power only. Even
when the thatch is  rejected there are no
problems of disposal as it is simply organic matter

 CM be composted.
To build in materials that it is simple to recycle is

another possible approach, together with the use of
waste materials where there is a ready  of
these. Just as brick and concrete  reused as hard-
core and   proposals for  building
products out of crushed compressed refuse (Japan)
and glass (America), it may be profitable to use
materials either similar  thatch and earth which
present little problem of disposal, or to use 
like timber and stone in such a way that they are
preserved in good condition and can still be used
when no longer required in their existing 
Before 1939 small houses continued to be  in
Yorkshire using wall stones  from demolished
buildings, particularly old mills.

Were ‘autonomous houses’ to  built on 
 land, which would probably be relatively

inaccessible, a return to using regional materials
might  economic  especially if 

 are  these houses for use in the future when
the demand for energy may  exceeded the

 Where clay suitable for  for bricks
occurred, at one time it was automatically assumed
that one built a clamp on site and produced the
bricks to meet the immediate  requirements.
Centralization,  broadly speaking, came only
with the cheap transportation  we still have but
which will almost certainly account for a growing

 proportion of  costs of building in the 
 Nevertheless, even if  economic argument is not
acceptable there still exists a case for designing

 houses that   built by their owners and this
situation readily fits with  of  traditions
behind vernacular buildiig methods. 
of our  of  materials should lead to theNorfolk, Essex,  Hampshire and 

shire,  reed  obtained  beds that
  regularly. The reed is laid in a similar manner

  of  buildings with perhaps more

to combed wheat reed and has a similar appearance.
thought going into the materials and constructional

  of Norfolk reed roofs are  
methods used so that it is possible to use parts of the
buildiie  or at least remove the need for 

  sedge as the reed is too  to 
across the ridge.

 
If houses were built in Great Britain to fit all site

conditions there might even  vernacular

Any return to such  methods, although
architecture which. judging by  current interest

they can  used perhaps with  modification, is
in nostalgia,  people would welcome.

of course limited to   of  available. Brenda Vale



 in one form or another, has been used for
 to erect buildings in all pasts of the globe.

 walls were common all over Europe, including
 until the end of  last century. Earth 

 as a  of economic pressure
 produce more profitable materials, such  brick
 concrete. But many fme old earth buildings still

 in this  Some are around 400 
Id, which  just how durable properly

  walls can be.
It requires very simple skills and equipment to

 raw soil into a wall of very high
 performance  virtually no capita1

 Building walls of soil has many  points in
  as a building material  is rot-proof, 

 sound insulating and has notable thermal
 It is also independent of the

 of  since soil requires iittle
 and processing.

 then, with these obvious merits, has the 
 ceased to be one of  most widely used

ndigenous materials in this country? Much of its
 is due to unwarranted prejudice and the

 that earth building is primitive, but it is true
hat  walls buiit using traditional 

 in many cases cannot compete with
 materials because of their weakness to

  and instability; the) must be well
 and require a fairly high degree of

 however, has in recent years been
 on techniques for  these

 by the  of ‘stabilisiug’ agents. It
snow possible, using these additives with a wide

 of   soils, to produce walls
which  compete  many modern 

 used for building purposes is taken from
 the topsoil layer, generally 2-3 feet 
 ground level, so as to exclude organic matter

 the soil, as this may seriously affect the
 of the fmished wall, particularly where
 are used. The  is then subjected to

 of  basic procedures depending upon the
 of sand, silt and clay in the soil and its

 characteristics:

(a) Puddling. The soil is mixed with a sufficient
quantity of   to distribute the

 uniformly throughout the  so
creating a  mass of graded particles.

 Ramming. The soil is beaten or compressed
to compact the soil  tightly together,
forcing out excess wafer and  their
natural attraction. The  is moist but the
moisture content should not exceed 12%.

Soil may be considered as a compound of solid
matter (silt,  and sand), water and air; the solid
matter is rock at various stages of decomposition. A

 test on a sample of the earth   the
  each of these differing soil

   and sand) and is known as
 Test. 

A transparent glass bottle with a constant cross
 flat bottom and a  for not less 

   filled about   the sample
oil. Water is then added up to  capacity and is

 to saturate the soil. The mixture is then 
 and left to settle. After about 45 

he sand layer will have settled the silt and the cla
 still be in suspension, settling at the rate of

 After eight hours the depth of each
 is measured, relating each layer to the

otal depth (100%).
 other tests may be used to assess the

aoperties of the  fractions of the soil, which
 cases have very active characteristics. Fine c

 smooth to touch, but silt-and to a greater 
and-is gritty,  when gnashed between
eeth. After assessing the relative properties of 
ilt and sand the soil may be classified broadly as

 to a certain soil type.

MONOLITHIC PUDDLED WALLS

 exact composition of traditionally built 
 walls varied slightly with locality, 
 were made to suit loca! 

 A clayey or chalky mud mixed 
 was trodden into position, laid diagonally 

the
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1   courses or scars. The first  or
‘course’ was built on top of a 24in  high

 of burnt brick or stone, so that it overhung
an inch or two either side. Successive courses were
built with the diagonal layers  in opposite
directions to those of preceding courses. The base is

 point in any   and should be well
protected from any rain splashes and 
proof course, consisting of  courses of slates, was
also later adopted to prevent rising damp entering
the base of the wall. Each course was allowed to 
out for 2-3 week; before it was built on, and the
wall was smoothed (pared) down flush with  base
Wall.

The term  cob  is now used to describe puddled
monolithic mud walling. Three-storied buildings
have been constructed with ‘cob’ walls ranging from

    but  
is general for two-srorey work. Hipped roofs, well
tied, were preferred   gable ended type, which
results in large awkwardly shaped areas of exposed
wall.  could be cut in ‘cob’ walls for
windows and doors, or were formed as the work
proceeded using timber lintels with a minimum of

  bearing. Four men can generally only
build about 70ft  run of 24in  thick
‘cob’  per day. it is therefore a slow process
with drying periods of  a year after completion
When thoroughly dry the walls were rendered with

 ‘rough cast’ or ‘slap dash’. This consisted of a
  undercoat of lime and sand with a top-

coat of crushed aggregate, slaked lime and sand.
Rendering is difficult to apply to ‘mud’ walls, so

horse hair was added to the mix as reinforcement.
Traditionally the base wall was finished with two

 of pitch to make it impervious to moisture.
Occasionally the puddled walls were cast in

 in  same way as concrete  this was
not common in  from certain types of
chalk   shutters tended to retard 
drying-out process:  in some cases the ‘cob’
was laid against the boards to provide a smooth
finish on the internal face of the wall. ‘Cob’ walls
rend to suffer severe shrinkage, cracking and require
 large wall thickness to be stable during erection.

They might therefore be better used as an insulating
 material to a structural frame, because of their

inferior strength
An improvement on monolithic puddled walls is

to form  generally known as ‘adobe’, or in
this country, ‘clay lump’. Blocks have many

 over monolithic walls:
  Drying shrinkage takes place in the blocks
before they are built into  wall, reducing
cracking and eliminating long drying periods.

 Blocks are  to handle than ‘cob’ and the
thickness required for  is substantially
reduced.

 Relatively smooth wall surfaces are formed
using blockwork and no smoothing (paring) of
the walls is necessary before 

 Discontinuities in the material can be 
   tests on specimen blocks to be
  

  of blocks allows walls to be built
in cavity form, increasing its insulation properties
(leading  improved ‘U’ values).

 mixture is trodden together in the same way
as ‘cob’-although puddle mixers have been used, bu
mixing frequently has to be stopped for cleaning.

The quantity of straw to be added depends on 
amount of clay in  soil. The higher the clay

 the more straw that is required, although a
 of 20% by volume is generally

recommended, as a larger percentage is liable to
reduce the strength of the blocks. Clods of soil
should be avoided in all earth building as they
produce differential drying, shrinkage and cracking.
Water is mixed gradually to give even distribution;
loss of moisture after mixing should be avoided. 
mixture is shovelled into moulds placed on the
ground and is kneaded into corners. A 
edged piece of wood, dipped in water is used to
smooth the block, and  block is left until dry
enough to retain its shape. Moulds are generally
made of timber but with multi-block moulds should
he lined with metal for easy block removal. The
blocks are left on the ground in a shaded site, 

 moulds are removed, to prevent rapid drying.
They  then cured for 2-3 weeks well protected
from rain. Adobe blocks can be moulded in many
shapes and sizes; wedge shaped bricks or ‘tubal?
(inter-locking, base-to-point) are a form from West
Africa but the most common are 
generally   9in     9in  6in and

  6in  6in. The compressive strength of
Adobe blocks varies between  kg/cm2 and 



have an approximate  weight of 1 
Similar principles  brickwork are employed for
laying Adobe blocks. They  tedded in a soft

 of time and   of. the soil used for
blocks mixed  sand. The blocks are wetted
slightly  prevent absorption of moisture from 
mortar and ensure good bonding.

The wall is then rendered  painted with
solutions which have a stabilizing effect, such as
boiled linseed oil, sodium silicate and  white-
wash.  though, are not generally 
for puddled mixtures,  the exception of
Bituminous Emulsions, and to some extent lime.
Bituminous Emulsions consist of about 55%

  water and  emulsifying 
the water is released upon exposure  the air,
leaving the bituminous bond. Solutions can be

   ‘late’ breaking, the latter being retarded 
allow time for mixing  the water is released.
The  of emulsion added depends on the
proportion of sand in the soil: 46% for soils with

  sand;  for 50% sand; and  
under 50% sand. Lime can be used for soils with hi

clay  but additions of cement are not
 generally  effective.

  EARTH  de 

 Rammed monolithic walls are formed by pounding
the soil between  in   layers.

Traditionally buildings  from  de
 are abundant in the province of Lyon, 

    

 

 
and parts of Spain, Belgium, and Germany. Most
soils between  sand and gravel together and

 clay may be used for ramming. Rammed
walls can, however, be built with  clay, but
these will be inferior and require a larger amount of
maintenance. An ideal soil would be sandy 
loam containing 40% rounded pebbles parsing a

 sieve, 18% clay, 7% silt and 35% sand. Up to
45% gravel content gives a marked increase in
strength for rammed  but strength is reduced
with greater percentages.

The ease with which rammed earth shuttering can
be taken  and reset in position largely governs
the speed of  There has been much
improvement in this direction, particularly in the US
Traditional wall forms have been heavy and
cumbersome, requiring  lot of bracing and
alignment. But at Texas Agriculture and 
College lighter-weight  has  substituted
for the  planking usually adopted, and at the
Commonwealth Experimental Building Station in
Australia,  forms with detachable wooden
clamps have been developed. A combination of
these techniques are shown-with the additional
improvement of metal hinges which allow the

 of corners, at any angle, using only one
  and John  in  us 

developed an all-metal form where the sides are
released by a lever at the completion of a course.
They also eliminate  need for a corner form by

        
another-similar to a  of brickwork.

Rammed  are built off  in the same
way  ‘cob’ and ‘adobe’. Soil with 12% cement has
been used   the  in  rainfall areas,

  of burnt brickwork. On well drained sites
the soil cement mixture is rammed against the sides
of the trench on top of a bed of consolidated rubble
or a strip foundation of cyclopean concrete. In
Britain, however, these base walls would remain
almost permanently damp and soil cement might 
stand up to frost attack, under such conditions.
Various treatments have been used  form a barrier
to rising damp, but conventional membranes will
probably give the best results. With the shutters in
position soil is rammed in successive layers until the
section of  reaches the height of  shutters 24i

  36in  The shape of the 



iron varies  the type of soil but  rammers
weighing  are most common,  about

  with each stroke to provide an even
 NJ imprint of  rammer should be left

when the  is properly compacted. 
stability can be  with relatively thin 

 (3  is  minimum practical width for a
  work between the shutters, which limits 

minimum width for monolithic walls. Chicken 
or barbed wire laid zig zag fashion is sometimes 
as reinforcement, embedded in every other course.
The ramming of each course is done in  opposite
direction to that of the preceding  The
reinforcement also restrains shrinkage in a manner
similar to that effected  the planks cf timber
embedded in traditional  walls.

The moisture content of soil  governs drying
shrinkage and the durability of the finished walls.
When soil is compacted, and  proportions
of water are   unit weight of the 
increases. Eventually a point is  where the
unit weight goes down. This is know as the
‘optimum moisture content’.  soil compacted at
this moisture content will possess astonishing
durability and have maximum density. As much as a

 height may be erected  in one day and
courses may be built upon as soon as  are
completed. One man working between the shutters
can erect about 6ft  square of  per day
and it is  a much quicker process than
puddled walling.

 is the most  stabilizer for 
work, and has in the past been used extensively to
form road  Cement  a rigid skeleton
without chemical reaction from the soil, and

  much  strengths than other
 It is most effective for soils with high

sand  which in many cases are mechanically
unstable. Soii  mixtures should not be
allowed to stand for more than 10-l 5 minutes as
drying  in, and they are kept moist after
compaction to allow the cement to  and gain
strength. Addition of 5% cement to the soil is usual
for building blocks. This produces strengths between

 and stability even when saturated
for long periods.

But most stabilizers,  cement, are
difficult to mix with heavy clay soils, and have little

 

 

stabilizing  Additions of lime  such soils
make them more   generally prove 
effective than cement. They also reduce 
Lime is increasingly effective with increase in 
content as it reacts with aluminates and  in

 clay portion of the soil, producing a chemical
bond  reaction). Reactions  lime an
slow and mixtures are not too affected by standing
time-usually 24 hours. Curing at high temperature:
produces  marked increase in strength, and when
using lime  it is useful to build during the
summer to take  of warm periods.
Additions above 5% are not as effective as those up
to this point and there is a limit to the strength
attainable with soil-lime mixtures-unlike cement,
where larger proportions of cement correspond to
greater increases in  The chemical reaction
may be increased with the addition  other

 materials such as fly-ash but not enough
is known yet to manipulate soil-lime mixes in the

  as soil-cement.
Other materials such as resins,  sump oil,

and water proofing  solutions have been use
with limited success but they require much more
study before their hehaviour can be thoroughly
assessed.

 

 
These stabilizers may be added to the soil mix fo

rammed walls but they may in  cases  to
 to incorporate into the  wall, and a

4in   6in  surfacing of 
stabilized soil mixture may be rammed with
unstabilized earth used for  main portion of thr



wall.  process is known as ‘plating’ and  many
 has proved 

Big  has already shown itself to be
 in stabilized building materials, following

the development of a  stabilizer
known as BMX, which was  by Esso for th

 production of  blocks using a
complicated processing plant. so illustrating a total
disregard for  almost unique qualities of  A
yet BMX blocks have not been produced
commercially, however.

Building walls in monolithic, rather than block
form has a certain  in that the best  is
formed with the soil incorporating pebbles which
make it unsuitable for block production. Generally,
though, pressed  are a better  
monolithic walls and  have been 
to provide high-compaction, constant-volume block
Hand operated machines  as the Cinva 

 presses compress  soil to 
in’ and some hydraulic machines apply between
1000 and  Blocks of soil-cement are 

most commonly produced. Permutations of the
 boxes have produced other soil-cement
 such as floor  and  shape?,, 

lintel sections. Soil cement tiles  rammed with
16%  and bedded in  of a  mi:
to the tile, with tile edges touching. The joints are

 stopped up with a neat cement slurry and 
excess wiped off a  hours later.  block:
per hour have been  with Landcrete
machines and Cinva claim  
products should be kept under  after
production, watered for the  24 hours, and ke
damp for a further seven days. They may be 
after 21 days. The  built up with a soft 

  to  soil-and-cement, or a  
of  lime and sand, to reduce  at 

 

 

joints.
Many finishes have developed to protect and

stabilize wall surfaces. Rendering is the traditional
finish but it is difficult to  earth walls and
many cases requires a mechanical key to prevent i
coming away from the backing.  render is
too short (brittle) and a mixture of 1 lime:  sand,

  or lime ‘roughcast’ are probably the b
 but inevitably requires high 

Slurries and paints arc therefore preferred for

i n



rammed walls although rendering is advised for ‘Co
 ‘Adobe’ walls. Certain creepers also serve to

protect earth walls from  exposure. Gypsum
  not adhere to the earth, and iime
 are generally used to finish walls internally

 techniques require simple  with a
minimum of projections and care should be taken 
evenly distribute loads  a large area with 

plates  concrete pads. No lateral thrusts should b
 and ‘pitched’ roofs should be adequately

tied, providing large overhangs for good 
Earth buildings should be designed with large areas
of walling unbroken by windows and doors.

Public resistance to the idea is probably 
biggest obstacle to the revival of earth walls at the

 moment, but with the inevitable increase in future
energy costs earth walls will, if properly developed,

 provide a valid alternative to walls built from more
 conventional materials.

 Taylor



 is  a social and political process,
but most  concentrates on technological
and  questions, pushing the  of the

 into the background. It is  to deal with
the  questions  with people: models
can be  of technical solutions and prototypes
built, but such ‘solutions’  housing  homes 

 This reflects a   to see
problems solved through production  the creation
of objects to be sold. The users of such objects
become consumers whose  activity is to 
and passively accept what they are given.  is
usually seen  a problem of the production of

We may hope   building was the
 in production  housing. every city

has its  flats  deck access tenements,
 forms developed to  the

enormous capital cost of system buildmg. This 
 be the answer to the housing problem  fast,

 production  but the efficiency proved to
be a” illusion and we are now left with a legacy of
buildings that can only be demolished with
explosions.  a reaction more radical innovators
have come up with technologies with a lower
impact,  adaptable and lightweight houses.
They are still concerned with solving the product-
ion questions first they see houses as objects
divorced from their social contest. We aren’t short
of ideas about how to build houses. What  must

 our  to is who is in  of 
resources by which  can  built.

Housing isn’t primarily about the production of
objects: it is a complex  of activities and

  in which  interact, social institutions
 are created and forcer of social  and

  It is  by changing these
 factors that housing may be organised satisfactorily.
And, it can be argued, only the” can the

approximate technology satisfy needs. Autonomous
or flexible house technologies may then come in

 but  they   to the 
housing is  they cannot possibly be

developed to their full potential.
Even people who claim to be concerned about the

housing problem’   and so on  tend
 to see housing in terms  production. Slogans such
as “We “eed   programme of house building”
are used by politicians  others of all hues who

 somehow assume    problems will be
 solved by building more units. This tends to put 
second place questions of management, 

 finance and dwelling needs when  are the main
 issues. As a   housing is produced that is

 designed for  stereotype standard nuclear
 family. Those who fall outside that category find it
harder and harder to house themselves.

Housing tends  reflect the nature of capitalist
unequally distributed, it  to

 social divisions and conformity, and it

provides ample scope for investment, profits and
production.

While many continue to call for more houses,
some    to understand that the
other questions are more important. Surprisingly
it is often those people most in need  most
involved in the process  the users or the homeless

 who  the futility of  for more
production and instead appreciate the need to get
the process and the activities right first. Homeless

   to  that   the 
houses are under-used or left empty that brings
about the crises; those   houses 
clearance  may  to refuse the 
produced housing the council offers them and
insist on rehabilitation or changes in the procedures
of rehousing. People are beginning to question the
abilities of the main agencies in housing to get the
process  and this may bring them to a

 with the established forces in
society No longer are the local authorities, 
builders and housing   only by
‘experts’,  by the people themselves who want

 control over  housing process.
   two  three years groups have

emerged who are trying to control  own
housing,  there is  wide range of community
action campaigns, ‘user controlled’ projects,
self-help and squatting activities that represent a
movement of sorts. The idea of users controlling
housing  a utopia” vision, therefore, but a
practical  of a significant and growing
number of people. The rest of this article looks
briefly at some examples of attempts to assert more

 and the political potential and drawbacks
of such a movement.

 way in which people can get more control over
their housing is through ‘self-help’. Self-help usually
implies that people work on the construction of the
houses  By doing so they cut costs and
provide themselves with better housing   lower
price than similar housing on the market.



Self-build housing associations have been
functioning for a number of  No one has a
clear picture of how many  in   many
have registered but, because of the massive
bureaucratic problems they face,  failed to get
as far as building. There are quite a few that have
successfully built houses, in Yorkshire and the
South of England for example.  rules set out
by the National Federation of Housing Societies
they buy land, borrow money and do the building
work on a spare time basis, often with very rigid
rules, imposing fines on members who don’t do their

 share of the work.  their houses are
complete they buy them on a mortgage in  usual
way through building societies. but maybe getting a

 worth, say,  at today’s prices for only
 Architects  fmd the work of such

groups disappointing  the  rarely look
different from tbc  spcc built ‘semi’, but of
course the self-builders are anxious that their houses
shouldn’t differ from the conventional norm because
of problems of 

 a member of a   is 
always easy, and few would be prepared to put in
the work demanded for the dubious ‘security’ of a
mortgage and middle-class  What these
associations can teach us, however, is that 
with limited knowledge of building work can soon
acquire the  to participate in building.

 is no great mystery about the skills of

BLACK ROAD

Self-help building work has also emerged out of a
community action  over a 
versus redevelopment issue.  Black Road,

 (Cheshire), the residents of 34 houses
waged a two  battle  the council to
prevent their early nineteenth-century terraced
houses being demolished   for human
habitation. Instead  got an improvement 
declared and undertook to improve the houses
themselves. Initially they had the work priced by

 but then the residents saved money by
doing  of the jots themselves in the evenings
or at weekends. Through this kind of s&help they
were  to  on  about  a house

 thus make optimum use of  improvement
grants available from the council.   also

  save a  amount by working on external
environmental 

The success of  Black Road project depended
a great deal on cc-operation from the  council,

 builders involved, the role of the architect, who
lived in one of the houses, and the commitment of
the residents  conditions that might be hard to
reproduce elsewhere. But as a precedent they arc
providing inspiration for local groups from all over
Britain. The Black Road Residents’ Association is

 hosting coach loads of visitors from
other  

At Black  the self-help  was done on
an informal basis  they didn’t fine each other as in
the self-build housing associations. Many of the
resident;  old people and tenants, and to
facilitate the scheme they worked out novel forms
of mortgage so that the old people could buy their
houses. Also the back garden areas  taken into
a form of common ownership and a trust set up to

 them.  the  of the
feasibility of the scheme and setting  

 questions were far  difficult than
the actual building work. The rehabilitation was
done in a year, whereas the campaign and
negotiations rook  two years.

The difficulties of setting up such a project arc
daunting.  system just isn’t geared to letting
people help themselves. It would be possible to 
enmeshed hopelessly in red tape and the

 and financial commitment  seem
unnecessary and frightening. For most working-class
people whose housing future seems limited to the
paternalistic provisions of a local authority, to get
involved in self-help housing is a big step, but some
people  prepared to make it in order to achieve
a measure of control  their lives  housing.

INNER CITY 

 many inner city districts community action
groups arc following the  example and
developing new forms of  to control the
renovation of properties. Many of the big cities like
Manchester, Birmingham and Glasgow had
embarked on massive slum-clearance 
and replaced old  communities with
huge housing schemes whose faults have been only
too  documented. But these  have

 to a halt partly because of government
pressure  partly because of opposition from
residents and professionals to the local authorities
for example or at public enquiries. In Manchester,

 like   and  
scheduled for clearance  arc now spawning locally
controlled housing associations, 
co-operatives and other groups  to
implement rehabilitation themselves. Similarly in

 in Birmingham and  in 
local groups have been formed to 
improvements.

In Saltlcy  residents,  of them
immigrants, came together to fight the councils’



condemnation of their   have now set up
a self-help building group and a tenants’

 They made an  Door television
 and were inundated with requests for 

It is possible  see these  as mainly
for the better-off members of  working. class.
Home-owners tend to form *he core 
campaign to  houses from demolition. In some

 not   rehabilitation. In
Manchester for instance many residents in
Longsight felt  had lost the chance to be
rehoused because of the ‘saving’ of their houses.

  the  and young
profession& who had come in   the
opposition to the  plans. Yet in some of

 newest council housing schemes (like
Moss Side District  the new 

 to get  of them, and back to 
old-style 

TENANTS TAKE OVER

 for  control in the field 
public    housing tends to

 from progressive thinkers rather than tenants
  have come  with

proposals for   the management
and  of  housing (rather than
direct involvement in building and 
work!. Some experiments  begun, particularly

 the housing-association world.

The Holloway  co-operative is an example
of this.’ Tine tenants/members of a co-operative

 negotiate with a housing association to
buy on their behalf and improve houses for people
in serious housing need. The ownership of the
houses remains with the housing  but the

 are in charge of  heavily
boistcrcd by paid professional community workers
and the like. It is   such a
scheme actually   but it does give the
tenants some say in what happens to their housing.

     in Liverpool
claims to be a step further on from this because the

 actually  the housing it manages.
Several tenant co-operatives have been set up within
this area of Liverpool and they arc able to 
their own professional help  a 
hood Housing Service which they also manage.

The argument has been put forward for many
years by the Co-operative party and various writers
like   that tenant management is
applicable to council housing also. The most
common model suggested is based on Scandinavian
experience where the local  sells housing
schemes to tenant-managed co-operatives. There is
no doubt that this idea is being considered by a
number of local authorities, and the  of



party to report on the  or otherwise of
 idea. Significantly  are no 

of tenants’  on this working party! The
G.L.C. is also considering proposals  a different
kind of scheme  a form of extended participation

for  the ‘new  to the south-
east of London.

What is important is that pressure for this sort of
scheme isn’t coming from  though there is
massive criticism of the  and poor
management of local  Tbe principle of
tenant management is that  
locally,  provide a better and more sensitive
service than  and clumsy bureaucracies.
Some local  offer tenants  ‘holidays’
and grants if    and redecorate  house
when they   it because otherwise the
x-letting delays can be  or five months every

 a house falls vacant. But this is only O.K. for
tenants if it is   while financially; at
present housing finance is locked into such a rigid

 that it is hard for local  to, say,
 rents in  for  taking  certain

management responsibilities. Many schemes 
decaying rapidly and tenants may be unwilling to
take  for housing that  council
can’t cope 

  HO USE

But in areas of housing crisis  
 may adopt the ideas of tenant

      
       

management and self-help as an answer to their
housing problems. Sumner House in Tower Hamlets
East London, is  of this approach.

In the summer of 1974   of
homeless families on the council waiting list were
frustrated at the council’s lack of interest in their
plight. They moved into  empty  block



(called Sumner House) and  up a tenants’
co-operative. They said they would manage and
improve the block instead of the council. The block

 had been  for a very extensive and costly
 rehabilitation scheme, and when the council found

  had moved in they set about
  up the remaining empty flats to make
   Gradually the numbers
 occupying the block have grown until there are
now over  families  The  has been
negotiating with rhe council to iegitimise their

 
 claiming that it can carry out improve-

ments, to the tenants’ satisfaction, at a much
lower cost using self-help work. Many members of
the co-op are skilled  and they reckoned
they could take on a great deal of the improvement
work. In return  want the council to recognisc

 them and leave them in control of the block, paying

over wider policy decisions or finance, but are tied
down with time-consuming administrative and
committee responsibilities which prevent them
from taking a more political path.

It is the  which is the most
serious, however. The use of time or  by

 people to  or build their own
housing may be a form of double exploitation.
Some of the surplus generated at work by their

 is invested in housing. This  is then
sold or rented back to the working-class and there
have been many hitter struggles over the level of
rents that have been charged. If a worker has also

 reduced rents. At  time of writing the situation
 very much in the balance as the council is still
holding the threat of eviction  the group.
Whatever the immediate result, however, the
impact of Sumner House will be far reaching. The
group has brought together the squatting idea,
tenant management and the use of self-help
building work to cut costs. It is sufficiently

credible to make the council seriously consider its
case. This could be a model for similar action
elsewhere, which would reduce the enormous
 housing loss of empty properties awaiting re-letting
and repairsor improvement.

 There is no clear movement emerging from all 
activity. Many of the groups mentioned above have

 come together at various points to compare notes,
but there are many different ideas about objectives

to work on the building or maintenance of his

and strategies and there are many who are critical
of the ideas of user control and self-help.

 are the usual criticisms from the Right
that  the authoritarian unwillingness to

 accept that ordinary people can do anything for
 themselves without the control of experts and

 bureaucracies. For all the Tory rhetoric
 about self-help, the capitalist institutions 
banks, building societies, building firms,  will do
little to help  people  their

 own housing.
From the Left is the fear that many socialists

have of community action, in general, that it is
part of the old  voluntary movement,

papering over the cracks and letting the system off
the hook by   the system ought to do
a weakening of the  State. The correct tactic
is to demand a better  extended Welfare State.

 Public housing, for  was the result of
decades of  by the  movement,
the thought of selling it off to  managed

 is horrifying to them. A more sophisticated
   the Welfare State involves a

 network of state and voluntary agencies
 seek to dissipate and control working-class

 discontent.  thrown up by 
  from trade unions  retail
I co-operatives to tenants’ associations can become

agents of social control, holding back the very
people they were supposed to liberate.

In a similar  tenant participation or
management may he offered in carefully
controlled doses where the tenants have no control

housing, then he is  twice  for 
to lend him the wealth that he produced in the
first place.

In the short term it can be financially
advantageous for  people to become involved
in self-help and user controlled  but in the
longer term any movement for more control in
housing must confront the question of economic
and social justice and see their struggle in terms of
achieving a just distribution of wealth. However,
the many experiments in  housing that
community action is generating must not be
dismissed on the grounds that, like many other

 for change, they are reformist. The
lessons that can  learnt from tenants’ co-operative
are that it is questions of  activities 
and structures that must be got right first, with
production and technology developing in the most

 
Such  movement  helps to demystify the

role of the ‘expert’. Housing is no longer seen as a
complex and difficult task that only architects
and housing managers and others can tackle, but a
simple process from  to building that
anyone with a modicum of common sense can
take on. Such projects serve as models for the

 of power and responsibility within
society and they also educate the  in 
realities of  politics and processes. If the
lessons are learnt, those involved will become aware
of the need for wider change and of the objective
of control over institutions rather than merely
demanding that  in power do things better.



 (The term comes from ‘wetting’ and
, ‘rotting’ which in fact describes the basis of thebecoming the

the pockets  the capitalists. it’s almost as
subversive  mention the  fibres, such as
wool, flax, sisal, jute and cotton as it is to mention
their important companion, cannabis  hemp. (It’?
even more subversive to examine closely the develop-
ment of the technology oi  production; it’s
hard to touch on a single area within the criticism of
modem industrial technology and the interests it

  turning   phase within the
evolution of spinning, weaving and the production
of fibrc, to illustrate one’s case). We thus dedicate

  “A  coverage Of  
of man”.  all those who may be in  of
forgetting  grows  sheep  cotton
is  almost a synthetic fibrc, considering 

 of pesticide and fertilizer that is used 
keep it  a  

‘Natural’ fibrcs  into four  animal
 fur (including wool,   hair, goat
 hair and rabbit fur.  fibres in the stems of
plants (jute, etc.); fibres from the leaves of plants

(sisal, etc.); and seed  flower   as cotton.
This  will deal only with the cultivation of

 fibrcs which are suited to a temperate climate and
which  disappeared from  use under the

 pressure of ‘progress’.
Stem or  Hemp, flax, nettle and

 hibiscus all  fibrcs from   In each case
   located  length-ways along the 
  what could be called the ‘bark’ and
 surrounding  central ‘woody’ core.
FLAX 

  are  150 species
  of this plant widely
  disnibutcd throughout 

   

  climates  a 

  
 branching at the top to
 produce pale-blue flowers.

 seeds are crushed to
produce linseed-oil, but the
 extraction of  generally
 requires the plant to be
 lifted before the 
 ripen. The plant requires

 roil, weedless and
 worked, under which

 conditions  will take 
three months from 
sowing of the seed till the yellowing of the leaves

 readiness for cutting. A  summer is
  give the softest linen-hot, dry weather being

required for cord fibre.  cut, the stems are
stripped of their leaves and  and left to dry.

 the crop is ready for the process which
is   the extraction of  stem fibrcs.

process). The stems are placed in  (often 
slowly moving stream) and the action of 
fungi and bacteria rots  thr cells which bind 
fibres. This can take  from days to weeks
depending on the nature of  fibre and the
temperature of the water.  requires
considerable care. for if the process continues 
than it takes the binding cells to disintegrate, then
the fibres themselves can begin to  Even though
the process is now understood scientifically in 
considerable detail, and in spite of the advanced
mechanization of fibre-extraction, commercial

 is  carried  according to the intuition
of  personnel, with  continuous 

I

 and testing. In areas where the climate
  spring days, retting is often produced

 the action of the  morning dew and rain; th
 being left in the field where it was cut and

 daily   even exposure. Dew 
 takes at least three weeks, as much 

 not being uncommon. This method has the
advantage that, as the process is slower, the 

  are reduced.
 extraction   the extraction of

 fibre from the stalks differs slightly from crop 
 generally,  the procedure involves

hying the stalks and then breaking  crushing 
 which should have become  The 
 is then  under a scraper   to

 the wood from the fibre. In most cases.
 the fibre can be stripped straight off the

 by hand.

   

 

The main commercial fibrc from the nettle family
 unfortunately from a species quite removed

from the stinging   as ii is called
(from   can only be cultivated
successfully  tropical climates, although 

 which gives a slightly coarser and
stronger fibre has reportedly been grown in the



South of France with some success. The  use by a season’s planting with hemp, which is then !
  fibre that is  resistant to  back into the soil.

 action, ensuring a    strength
and making it ideal for fishing-net cord.

The common stinging nettle   is
reputed to have produced  high quality cloth,
although there is  one reference that i have 
come across that mentions any details 

 the  (N.B. Dutt ‘Neglected  
Text, 1937). Apparently boiling the dried nettle in
‘water and ash’ allows it to be stripped from the
stem. (This seems to agree with the description of
the  procedure for the  of 
which apparently has to be de-gummed chemically

  the normal retting process is 
My  attempts to produce fibre from the

stinging  have never resulted in a product
suitable for cloth; scraping the dried nettle stems
with a sharp knife   fibrous layer but
boiling  with ash does not seem to break this

down to any  degree. However, carding
of  products after boiling and drying does give

 but  cord 

It’s probably unnecessary
to   this grows
quite successfully in a
temperate climate. (My

 of The Vegetable
Kingdom 1890-a source

England; but if anyone should
offer you a map to 

 secret forgotten hemp-land,
 the proverbial

 of gold’.
 Hemp cultivation requires
 well-composted soil to
 give good high  growth and hence good fibre-
growing the plants close together (about eight inches
apart)  them to become long and spindly and

 a softer fibre more suitable for weaving. Plants
should not be allowed  ‘ripen’  the fibre is then

too tenaciously held to the stem for 
 extraction. (Ripeness is signified by the male Bowers
fading and the stems turning slightly yellow).  it is
better-in terms of the  of the fibre-to err

on the side of youth, it is reasonable to use the
ripening of the first male plant as a signal to pull the
entire crop. The heads and the roots should be
returned to the  and the  left to dry before
 retting (which proceeds as for  This is 
 the right time to warn you that “Honestly, Officer, I

 only   for making rope” may not be
 sufficient   the  roost

 book also mentions that hemp has ‘the
peculiar property of destroying caterpillars and other,
insects which prey upon vegetables’ and recommends1
the  of hemp borders around the vegetable
beds. I’ve never seen that mentioned in a 
book. (Parenthetically, if you note that as well as all
these remarkable properties, hemp makes better

 and longer lasting paper  wood-pulp,
and yields more per acre than forest, it’s hard to
avoid the conclusion that the plant is one of God’s
great gifts to humankind. It would seem that its
suppression is not merely a terrible waste, but 
the Natural  

LEAF FIBRE

There is really only one leaf fibre suitable for
production  temperate climates: New  flax

  This is a plant with long, flat
leaves encircling the base  a straight stern several
feet high. It  both by  and by the
production of creeping rhizomes (suckers) which
branch out in a circle  the plant. Although
leaves may be picked after  first   plant
actually takes about three to four years to mature
and it  wise to keep the rhizomes attached unti
 is three years old. In 1890 the Botanic Garden at

 in London reported that some thirty-six
leaves were produced on average in those first three
years, each ieaf giving approximately one ounce of
fibre after extraction.

A few days’  in stagnant water breaks down
the leaf cells sufficiently for an older mangle or
wringer to ‘squeeze’ out the non-iibrous matter.
Washing in running  and bleaching in the sun
gives a  fit for weaving and excellent for cordage
and rope. Cultivation requires good soil and
protection from frost.

FROM FIBRE TO CLOTH

Turning your mountain of fibre into cloth or cord
will generally require it to be spun, although in the
case of wool, and other hairs, very warm and
pleasant rugs can be  with unspun 

The usual step preparatory to spinning is curding
when the  are combed to make them 
and overlapping. ‘Carding’ is often referred to as
‘teasing’, after the dried flower of the  which



:     comb. Modern 
carders consist of two flat pieces of wood with
handles. covered on one side with leather into which
rows of thin nails have been inserted and bent
towards the handle. They are used above and below
the  to pull them into line.   fine
yarn  required or the fibre is  short,
carding-particularly in the case of  

 once  have mastered the technique
of spinning.

  This is just as it sounds-the fibres are
twisted together so  microscopic 
on their surface become  to produce a
yam. The simplest technique for spinning 
ally’ involves the  of a  shaft on to 
the yarn is  When the yarn is in line with the
shaft (slipping off the end) it is twisted and unspun

 can be added in as the yam extends. In its
 form  ‘rotating shaft’ can be the 

axle of a ‘drop  consisting of a length of
wooden dowel inserted  the middle of a 

 wooden disc (see above). The  is  with
the   around the  of the  the
thread being drawn   the device is allowed to
fall towards the ground. When one section of 
is finished it  then wound on the spindle and the

    separate actions
occur  in the ‘modern’ spinning

wheel; the ‘flier’ rotates to give the twist, whilst 
bobbin, which is  rotating in the same direction
but at a slightly greater speed owing to the relative1

 diameter of its pulley, takes up the spun
thread.  process of spinning really requires 
hands, one in front ‘pinching’ off the already 

 while the other is used to draw out a short

 I

 

length of the unspun fibre into the thickness

yarn was able to meet the needs of the cloth mills. A
closer analysis however, shows that the motivation
for the mechanization of the spinning process
cannot be explained simply by  shortage of yarn.

 and Crompton both produced machines
initially which increased the output of yarn sixteen
to twenty-fold yet remained ‘skilled’ hand-operated,
wooden devices, suited to home use. There is ample
evidence to suggest that had the home spinners used
these machines in place of the normal spinning
wheel there would have been an  of
yam. Yet copies made ‘illegally’ by home spinners
were confiscated under the law when  patent
royalties were not forthcoming from their owners.
The machines  in the factories were ‘second
generation’  much too heavy and expensive
for home use, and requiring no skilled operators.
Roberts produced a folly ‘automated’ water driven
machine which needed  operators at all”. The
process of mechanical evolution has  
motives than simple efficiency or product&y. This
was openly stated in advertisements for  Roberts
machine and in Andrew  weighty  of the

 of  Cotton Manufacture of Great Britain
(1830). In fact Ure went on to  what he
saw as  ‘Philosophy of Manufacture’ in which he
extols  of technological progress because:
“Whenever a process requires particular dexterity it

 The front ‘pinch’ is then released so that
 new length twists, the  hand now performing

the ‘pinching’ function. It’s then only a matter of
 your foot to work  turn the wheel) in an

 rhythm independently of the movement of
your hands.

The spinning wheel system with its flier and
 is only one of two basic techniques used in

ndusbial spinning. The other system derives from
 ‘spinning jenny’ in which the action of the drop

 is preserved in a mechanized form, the
 moving back and forth between being in line

with a rotating shaft and therefore twisting. and 
 perpendicular to the shaft and hence being

wound on. Three famous names from  industrial
revolution  associated with the progressive

 of spinning based on the latter system:
  Samuel  and Richard

Roberts (so the uncritical history books 
 mechanical  so that the  of



can be withdrawn from the cunning workman, who
 prone to irregularities of all kinds, and placed in

charge of a   so self-regulating
that a  may superintend it”. He goes on to

 that co. siderations of this sort have given
“extraordinary  to  science” and

 concludes that when “capital enlists science in her
 service, the refractory hand of  will always be
taught docility”. One could easily  

Philosophy  Manufactures (1835) ‘Arguments for
 an Alternative Technology’.

��Weaving
‘Weaving is the  of  threads, the

: active  crossing the passive  at right
angles. For easy  of the warp and
heating-down of the weft, it is essential that the
warp threads be kept under tension.  the
complexities that have been added to the loom
are only to  time or make intricate weaves
possible. They do not alter the fundamental
function of a. loom as a 
That beautifully simple description of the

elements of weaving comes from   
 Hug Weaving by Peter  (Faber and

Faber, London 1968) which justly deserves the cult
rating it is achieving. It is an indispensable element

in any serious attempt at weaving. For the less
serious, the price (around  UK)  prohibits

purchase but it’s certainly worth a trip to the
nearest library.

 are myriads of texts on weaving and it
would be ridiculous to attempt to summarize the

 detailed information contained in them. However,
 even the best books do have a tendency to assume
that equipment is merely a problem of ascertaining

 the type  weaving desired, and notifying the
 nearest loom supplier. It is possible to he more
 resourceful. Any rigid frame can serve the purpose
of stretching  warp. An old bed frame, a large

 picture frame, even an old deck chair, would suffice.
Try using existing furniture; for almost a year I 

 on the underneath of  couch using two sticks 
 across opposite pairs of legs to give me the frame,
raising the couch end-on gave a good vertical 

away’ loom-a simple answer to the problem of
 a   a      

 excellent for  rugs; you can use twine for the
 warp and almost any thick yarn for the weft (old
rags cut into endless strips   warm and
 hard-wearing rugs when used as weft).

 only other tip worth mentioning (because
most books don’t) is that you will be extremely

 unlucky if you live in an area  a local Guild
    and Dyers; full of people 
live. cat and sleep, weaving and spinning, have 

in their blood and skeins of information at their
fingertips. Do not move without contacting their
secretary or attending  of their (usually frequent’

meetings. Write to the   Guilds 
Weavers, Spinners and Dyers, clo Mrs M.J. Emery,

64 Holly Hill, Bassett, Southampton,  UK, for
the address of  local branch.

Now lastly for a little colour (naturally). Table 1
gives a list of the more common plants (and one
insect-cochineai) which can be used to dye wool.
Unlike ‘chemical’ dyes  of the ‘natural’ dyes will
not directly colour the fibre, it being necessary 
to mordant the fibre. In this process some inter-
mediate chemical is introduced, which has the dual
properties of combining with the dye colour and
adhering to the fibres. Mordanting is as important as
dyeing: a badly mordanted skein will dye badly.

In table 1 only two  are referred to,
alum and chrome. To mordant with alum use  

 and  of cream of tartar to one pound of
wool. Dissolve the alum and the  of tartar in
cold water and place it on a slow fire, When the
liquid is warm add the wool, bringing it slowly to the
boil. Simmer for an hour and then lift out the wool.
It can now be used  for dyeing, but it is
often better if the  wool is left for a day or so.

For the chrome  use  of potassium
bichromate to one pound of wool and proceed as for
alum.

In some cases a colour will be improved by the
addition of 6-7 teaspoons of vinegar and   of
potassium  to the alum-mordanted wool
after it has been dyed. This is denoted by the 
sign in the table. (A single + is used to indicate the
addition of vinegar only).  preparing the plants
for dyeing it is often easier to boil them first before

 the wool.   the   ‘time’
column has two figures   then  meaning
that the plant was boiled for ten minutes without
the wool, then twenty  it. (When there is
‘alum++’ a third ‘time’ gives the boiling time in the

 solution).
��Lichens These are  or non-mordant
dyes directly imparting colour to the  and
producing vibrant, fast  An equal weight
of lichen to wool is a rough guide for good results
when boiled for several hours (placing the lichen in a
muslin bag  having to comb out the pieces when
the wool is used for spinning). Some lichens give best
results when fermented. This can be  by
placing the lichen in a bottle with urine (or ammonia

 water) and keeping it in a   for about
one month. Leaving the bottle half-filled and shaking
daily  the process. Even the  ordinary
rock-covering  lichen (which gives a brown
colour when boiled) can  a beautifully vivid
magenta or puce when it has been fermented. It is
generally the   (commonly found
on rocks at about 1,000 feet) which respond to
fermentation. Even for simple non-fermented dyeing
the colour of the dye will often bear little resembl-
ance to the colour of the lichen. For instance

  which is a tight green 
looking lichen which grows on rocks above 
feet, gives a rust red when boiled for two hours.
Experiment with your  lichens. Try it, you’ll
lichen it.

Chris Ryan
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Table 1 (fcot' llb of wool) ~ 
~ 
~ 

;:;l 
~ 

Material Cviaur Mordant Volume or weight rime bmied (approximate) 
F ~flowers 7/'Jaterial 
L ~leaves 

··-~-------' I 

Bedstraw roots Crimson chrome lib I he 
Birch L Yellow" ran >!urn Z galls soak lZ hrs then · hr 30 mins 
Bracken buds Greer. alum lib Z hrs simmer 
Camomile F Buff >!urn ?, qu~~ts d~ 30 mins 

Gold chrome 30 mills 
Khaki alum++ 30 mins then 10 mins 

Goldenrod F Brass duome ~gall~. 15 mins tht"n ZO mins 
Yellow Brown alum++ 15 mins then ZO mins then 10 mins++ 

Marigold F ·= chrome !. ':1.! g~ls dr.~ 15 mins then ZO mins 
Ye!iow tan alum++ 15 mins then ZO mins 

Onion skins Gold ,!urn 10 oz~ 10 mins then 1 hr 
Pine copes Red-yellow >!urn 1 ':1.! lbs 3h~ 

Privet L Gold chrome 2'h galls dry soak 1Z hrs boil ZO mins then 30 mins 
hd.,<rwon F Yellow ah.1m lib 15 mins then 1 hr 
Suufla·.:.-er F Go!d alum++ l ¥.- qua1:s dry 20 mins then 30 mins then 10 mins++ 
Weld Bright Yellow .I urn 10 ozs 1 hr then 1'h hrs (salt added to bath e~rkhes colour) 
(\\ihole plant Mustard chrome 10 ozs 1 hr tht'!n 1 'Ia hr~' 
except root) 

---···---

Imported Dyestuffs 

Walnut husks Brown none ~gall~ soak 1 hr boil SO rnins then 30 mins 
Dark-brown olurn soak 1 hr boil SO mins 
Even darkt. alum++ soak 1 hr boil 50 mins then 10 mins 

TeaL Rose tan ...;,;:~ So~ 15 mins then 30 mins 
Light brown chrome 8 ozs 15 mins then 30 mins 

0:::')ffee beans Brown >!urn 1¥. lbs 20 mins then 30 mins 
Yellow tan chrome ZO mins then 30 mins 

Cochineal Rose pink tp red >!urn 1 oz powder soak 1 hr boil15 mins then 1':1.! hrs 
{extract) Puq:le chrome+ 2'h ozs powder soak 1 hr boil 15 mins then 1 'h. hrs 

Flag red See note 3'h ozs powder Note Soak cochineal in 3'h ozs of cream of tartar; 
boil 10 mins, strain, add to one cup water 'f.! oz 
stannous ch\oride and 2 ozs nitric acid. Put in 
wool, boi! 1 ~ hrs. Stir constantly. 

Fustic Gold chrome ~O> 30 mins only 
Yellow alum++ '~oz 30 m~'IS then 10 mins++ 

Indigo Dark Blue See note Note Jn...!;~o does not requi~e a mordant. It has to 

be purchasL 1 from a scockist and the directions for 
the particular type of indigo should be followed. 
Powdered indigo is not soluble in water and treat-
ment used to get into a soluble solution is the 
secret of obtaining good colour. Look for old 
recipes in books and libraries. The recipe for the 
royal blue/purple colour rb.ar Jed to indigo repJac-
ing woad is a forgonen secr<:>t! 

Nl..adder root Lacquer red alum 8 ozs soak lZ mins boii4S mins 
Orange red chrome 8 ozs soak 1Z mins 

Logwood Purplefblue olurn 3 ozs chips or 1 h• 
6 ozs extract 

Brief no~s 
{those marked '" fade. Amounts and times 'leed experimentation) 

Dockroot* Yellow/brown alum 
Olestnut chrome 

Elderberries**"' ::Oft pu.~le a.lu>!! 
chrome 

Tomatoes*• G<ey alum 
Blue/grey chrome 

Foxglove (flower tops) L:mon alum 
Geld chrome 

Flax flowers {in bud) Beige >!;I urn 
Chestnut chrome 

Hop leaves Cream ~urn 

Green beige chrome 
Acorns (stand in water Buff alum fndigo 

several days) Olive chrome 
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FIXING UPPERS TO SOLES 

Before fixing the uppers to !,.,e ~roles, the up
pers should te m the fiat state, with a ~<." peri
meter, w1th any des1red decoration (dye can be 
applied after\. In most cases. seams should not 
be st1tched until towarc' .\'" """-j of the opera
tiOn, for last mmute adju~tmen!S 

First check that the uppers only g1ve about 
:t•• overlap below the lyre sole when your foot 
is m postt~on. Nail arounD the outstep, away 
from the seam, m most cases the seam IS at the 
back, therefore nail until the toes are reached. 
Check fitting aga1n, cutting off excess_ Nail 
around the toes and down the instep {remem
ber to glue as you go to keep water out), draw
ing close in at the instep for hold. Fit for the 
seam and stitch up with or without overlap, at 
exaggerated angle for grip, approx. 75~ Nail 
down around heels. 

NJils must be longer than the wid!h uf the 
tyre and leathers. At intervals tile shoe is turn
ed over, and ttoe excess nail i~ hamme1ed into 
the tyre, thereby acting as a hook, and deep 
enough to h~ protected from the gmund. 

The same procedure IS taken for stitchmg, 
but through the side of the tyre, h!tching 
beneath the mesh_ Stitching through rubber 
tyres is labourious and slow. 

Other methods 
Note ssndal suggestions above. F •xing uppers 
without other materials. Jsing a chisel cut 
shts in appropri<Jte places through tyre, and 
then cut out edges to sin!.-_ str<>ps in (protect
ion). Insert all the straps. pull tight over foot, 
bring ends up to meet, and cut off /4'. longer 
This }4 .. is cut into<> bUitUII, <onci ~iipl)t:J 
through a small slit in its own strap. The same 
procedure can be used with long str:~ps to 
rnake cro;;s-over sandab, tht: button~ lot:ing 
used to secure the ends. 
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The wPak.,<=t nart of th"~" sho~>~ltn>,.-1<: ar" ; 
the leathe; u~~~;-s: O;her~is; I c~~j~j ~~;;ant-eel 
them for tens of thousands of miles before 
you needed a retread. Good luck with your 
treads ... man. 

Nick Mellor 



ter  

 I  on   Dresser late in 1973, 
 crisis had just  public

consciousness. Throughout the   
word ‘energy’  on everyone’s lips, and the

 of  energy   filling
up  a  crowd of  university

departments,  entrepreneurs and spies
 the oil companies   

But in    Peter  
domestic water beaters, and  just after  

 be built  houses and equipped
  wind-driven generators, be was a lone

and often  pioneer: no one bad given
 to  prospect of oil  drying up or

  for  increasing exponentially.
Thermal pollution would have sounded like science
fiction. Van Dresser’s  efforts to use 
sun’s energy were part of  transcending vision and

 be saw naturally-defined geographic
regions   become self-sufficient 

 skills   of  people, grouped
    human scale. He perceived

his  country’s ‘under-developed’ areas absorbing
     

to  cities.
I asked him  be entertained any hope 

   particularly 
 technology  was part of it, offered

any prospect of  society.

Not at its present level of intensity; I live in hope
that a genuine psychic change may be operating
seriously on society as a whole, and that the present

 towards an alternative society are the
forerunners of a serious movement. But from my
experience with it I fiid it confused, fragmented
and self-defeating, I’m  about the communes
and drop outs. They’re not genuine. They are
pseudo, still linked with  establishment in ways
which pretty well  their  to be

  the alternative 
 You  the  movement  aiming

at self-sufficiency and also for being too locked into
the system. Aren’t you denying  any  fool

There is a middle ground where you don’t pretend
 self-sufficiency, but rely as much as possible on

the  and products of the local economy.
 the distinction I make. The drop outs 

 most are the ones  pretend at self-
sufficiency-living in a wigwam and all the rest of it-
yet going to  once a month for their
proteins. This is just a  viable
middle ground is a slow evolutionary process in
which each year you  to reduce your dependence
on a greater economy and try to utilise the products
of your region more effectively. You try to 
You try  strengthen the village community and 
regional economy. Phoney self-sufficiency gets in 
way of evolving this  self-sufficiency, so
important for a viable future.

 Would you rule  the use of; say, windmills, or
piping,  other products which might  
produced several hundred miles 
Certainly not. Even the most fanatical self-
sufficiency addict uses an axe and a shovel, and they
are both products of highly technological linkages.
What  object to are the linkages to supermarkets 
protein-which incidentally involves the constant
use of the  You know, we are obsessed
-with   for mobility,  for 
reasons, but psychologically we just can’t stay 
place. It’s ridiculous to use this most destructive and

 of modern industrial products for
inadequate reasons. But  minimally, if there’s
no other means of transport, it is all right. A carefully
rationed old ‘pick-up’, kept in reasonably good
shape and used infrequently, is better than the drop
out’s  of a  which eats  much as five
or six cows, and in this country is very 
destructive.

 You’ve put the case for  as one
remedy for the sickness of society. Do you envisage
an eventual migration from cities  the
countryside?
Some time ago  became dissatisfied with
‘decentralisation’ as a description of this philosophy;

 may be better, for we need to form 



and  life around urban centres and
communities on a more human scale. The way 
of the problem of the existing huge urban
conglomerates seem to me to be an evolutionary
process  a period of decades which would not be
a physical moving of people from bii cities  to
the country, but would change the institutional
environment which moulds  society. This would
mean that the whole hierarchy of smaller
communities  regain their economic viability
and begin to  themselves in economic

 So at first there would be a halting of the
exodus from provincial and rural  to the 
cities,   relative shifting of  rate in 
of smaller centres.  several decades the relative
magnitude of the  centres would diminish in

 of a fully developed ‘hinterland’-as it is
erroneously called-we’d see a  of
country districts so that they could be reclaimed
gradually and gently,  and artistically.

However, the chances of  society being able to
conceive of such a  and carry it through
systematically over a period of decades are very
slight. it is a utopian hope, but I  feel it’s the
only way  of the terrible impasse our civilization
is getting into. But  notion of wholesale
resettlement of  from New York and Chicago
to satellite towns is  fantasy.

Another alternative of course-and what a  of
people secretly hope for-is a rapid breakdown of
the whole system and total chaos to 

 it wouldn’t  the problem-simply
alter conditions in a violent way.
��How long do you think the system can survive
without collapse?
Now there’s a question-I’d say thirty years , for
fun! ! think the    constant
adjustments-all  of ‘ersatz’ ways of making
people do with less and  them into less
space. They will keep us going for a long time,
despite a gradual  in the condition of

 One hopes that by  thought and
statesmanship we could avoid that kind of solution,
and for that reason it is very precious. But it still is
only  germ-not even an embryo.

The particular   interested in is
concerned  relating this undercurrent of 
to logical thought, bringing it to the surface in
rational  as being a scientific and sound
solution oi our problems. 1 want to make the
whole subject understandable, rather than a
mystique.

I don’t like the term ‘alternative technology’ 
much: it reflects  American hope that gadgets
will  problems. Much more is needed-the
whole alternative rationale for restructuring society.
Technology is only a portion of this, and to

 it misses a  large part of what has to

i

 thought about and done. I  that to speak  if
 has a drive of its own is not defensible.
 has been  very much by human
 and drives, and I would argue that we

we to change  motivations and out social and
 relationships, and that in the process

 will be evolved to satisfy  
 If you throw the burden on technology as an

 entity on its   I say,   the
 of the good old  habit of  to

 problems with gadgets-even though the
 may be  energy and wind  

 be wary of leaping on the   of
 technology as a panacea:  know of

 drop outs who have bought an expensive
 generator and set it up an  of a dome while

 running enormous four-wheel drive vehicles
which use a hundred times mote energy  day

 the wind generator delivers. The wind 
 then purely a symbol; the  that goes with
 has not changed to validate it.
      standing in the way of

 social change?
We have built a Frankenstein monster of industrial
md commercial relationships which is almost totally
running out lives. It derives its motivation from our

 of it and  failure to  any
 value system. A  subtle subject. The

 I’m talking about-1 don’t know how to
  psycho-cultural change? I 

 it just a spiritual change, but it would certainly
have to include what are called spiritual values.

 Do  think that the change   talking abou
is possible within a capitalist system?
The typical modem Liberal is inclined to think that
the alternative to capitalism is an enlightened
Marxist  communist system, and this I don’t
believe. I think that the change is no more  
possible under a  system than under
bureaucratic communism. Yes, I think that a new
type of economic relationship is necessary.  
towards mutual libertarian  anarchistic political
solutions as the nearest to opening up the 
of achieving this creative,  society. Capitalism, 
I see it, is the monopoly of the  of
credit-a  efficient mechanism for

 power and wealth, and one which has
to be abandoned in  of monetary relationship:
that don’t have this built-in monopolistic power.

Experiments in community are possible under 
kind of government we have now: the greatest
obstacles to them are not capitalism but the internal
psychology of ourselves. To blame failure entirely 
capitalism is  of ‘copping out’ and dodging the
real issue. This is not a  of monopoly
capitalism, but I can’t  how the difficulties
would be less with any of the other existing system!

Patrick Riven
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Peter 

Power to  People

Participatory Democracy
Workers’ Control

 is Beautiful.

b e t w e e n
the lines are values expressed repeatedly in this
book: of  activity. distributed respons-
ibility, control from the bottom upwards. In short,
of 

Autonomy is a vague and fruitful idea. It has
many ambiguities  it can too easily hide ‘I’m all
right, Jack’ escapism and deliberate disregard of the
public good  but something like it is necessary
to counterbalance the insensitive  of
modern societies and rekindle the sense of ability

 initiate, create, control, and participate.



autonomy aimed at networks of utopian 
communities, but in spite of ·X:C2.Siona! 
~uccesses resolved itseif ultimately in the 
homestead and 'five acres and a cow'. 
Things have not changed much. While 
many dream that sophisticated but 
responsive and humane te<:hnology could 
now i!llow us to realise the ideal of 
collectiv-.: li.Utonomy, .... hat is now 

taking shape on the drawing boards, in s~b
urhan backyards, Welsh valleys and the 

· of New Mexico, is the autonomous house, 
3 bedr ., ail mod. con., built to r~duce depend
ency on external supplies of t"nergy, utility 
services, and to a lesser extent, food_ 

Autonomous houses have become one of 
the most conspicuous symbols of 'alternative 
technology'. As vinuai zoos of altemative 
gadgetry, they provide a convenient summary 
of the state of the art, and they show how 
different small-scale technologies can operate 
more-or-less elegantly together in an integrated 
system. For these reasons, autc nomous 
houses are the focal point for this section of 
the book. They are not to be dismissed out of 
h:md: the first steps have to be taken, and we 
rna;.- have much to Jearn from these experi-

ments. On the other hand, autonomous houses 
may b.! the first steps of a false tn;.il. They 
neec! some kind of critical assessment. The 
non-technical questions need to be asked that 
so rarely find their way into print: 

How far can economic and resource auto-
11omy practical~v be taken on a small scale? 

Could it ever becomo: widespread- with
out, on the one hand, subsisting 011 potatoes 
and welfare payments in autonomous caves, 
or on the other hand, being subsidised by 
research grants or the private incomes of 
gentleman conservationists? 

What about production? Who makes all 
the autonomous equipment in the frrst place? 
Can there be such things as 'autonomo~s 
factories'? 

Should autonomy be simple and frugal, 
like a peaSllnt smallholding (which is highly 
autonomous) or costly and complex, like a 
manned space-station (which is also highly 
'autonomous')? 

Does autonomy merely pander to individ
ualism and compet~tiveness, leading to 
'Private affluence and public squalor'? 

Does autonomy benefit only those who 
undenake it, or could it benefit .~ociety as a 
whole? What if everybody did it? 

These questions crop up throughout the 
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fairly lengthy text which follows. There 
are eight parts. The first examines the po-ssible 
scope of resource autonomy, an~ places the 
autonomous dwelling-unit in its proper (and 
limited) context. Parts II and III are .nainly 
techni!:al and describe various features of 
autonomous units. Part IV presents a number 
of proposed designs, (referred to throughout 
the text by numbers preceded by a letter: 
B3, 02 etc). Part V concerns the economics of 
autonomous units, and ends with a diseussion 
of economies of scale. This intrc>duces the last 
part of the section which focuses on commun
al-scale units_ Part VI contains designs and 
Part VII puts forward two proposals for semi
aut.onomous communities, one rural, one 
urban. 

The section is therefore a mixture of 
description, analysis, polemic and fantasy. 
Attempts to keep these decently apart h::ve 
failed. That is the way the subject s~:ems tc be 
Reality Rules OK. 



 Figure 1: a house which generates its 
  its  water, treats its own wastes

  its  food. The idea of such 
 servicing’ for houses  started in response

 problems of  depletion and
 damage associated with providing

 services in more conventional ways. But
ere were other implications tco. For many people,

 houses represented the technical 
ion of the political  existential autonomy that is

 of the basic themes of this book: not  having
  social control  one’s destiny  having
 hands directly on the hardware. Some went

 further  embraced autonomous servicing as
means of total self-sufficiency  absolved 
cm any obligation   rest of society. Such

 still  and it is important  make 
 how  servicing  into wider 

  autonomy, and in  aspects of 
 lives autonomy is technically feasible,

 rational,  socially desirable.
Different levels of autonomy and collectivity

 be distinguished. A  may be collective
itb respect  an individual yet  with

 to a larger group. Autonomy does  
 mean private.  we really need is a new

 cf  that  the
 of public production and private 

 into completely   of life
 at different  and  different places.

 there are  other preconditions for
 the problems of post-industrial capitalism,

 of    varieties of socialism  might
 it, radical  (let us call them

 would  for those in which collectivity
  and   the

 up; and autonomy implies also 
 solidarity, and belonging. A crucial part of this
 pattern would be the revival of economic 

y  the level of the local community, which has
 bled dry during the  of industrial

 Certain aspects of consumption would
e made  collective, certain aspects of 

 would be made  autonomous, and a far
 economic   be played by the 
 The idea is one of  

How would this affect economic life? Which
 of productive activity might be better 

omised,  collectivised, and which left as they
re? Consider  categories of basic requirements:

Communications   mails, telephoner
TV etc.

 services: medicine, education, legal aid,
repairs etc.
Domestic    capital kind: house.
furniture, car, cooker, sewing machine  
smaller day-today kind: utensils, washing 
clothes, books, plaster ducks etc.

    gas, water, waste

  basic stuffs or processed (bread, 
food, TV dinners 

 these are all  Could it
   for a start  intrins-

ically shared, and make no sense  the private level,
although  transport,  and

  could meet a great  of 
needs (see Vision No 6). Social services could be
(and   at the community level  free
schools. creches, libraries, medical  
repairs     cases, equipment and
supplies would  from  public  
autonomy here is cut of the question.

Turning  domestic goods, there is considerable
 for community,  even household, 

in finishing  assembling,  the basic 
and materials.  can be taken  a long
way back along the trail of added value, but the 
leads ultimately to the public  A community
may fcr example do its  baking  become
‘autonomous with respect to bread.   go

 and grind its own flour, but  hardly
produce its own wheat. It might do its  building
furniture-making, printing, weaving; have its 
foundry, dairy, garage, kiln, tannery and glass 
shop. These would permit autonomy with respect 
processing,  hence  control of work,  even
apart from  initial capital stock,  need 

 supplies of sand, cement,  steel, non-
ferrous metals, glass, inks, paper, clay, leather, fibre

 so on. Furthermore there are certain basic con-
sumer goods that it would be absurd to make by 
other  than mass production. They are all

 us:
pencil
thermometer

 window glass
light bulb polystyrene insulation

clock
s t r i n g
sewing machine

The  of demand made on  
ion  be very different, but basic 
on  would remain.

 now utility services and food. Here 
 for household and community

 are stronger. It  to be far  
conjure them ‘cut of the air’ (in  cases literally)
than is the case with durable goods, once the initial
capital is provided, which of  must  be
brought in from outside at the beginning. The ration-
ality of massive investment in alternative servicing
and food obviously depends on opinions about
future supplies -particularly in a vulnerable trading
economy such as Britain’s,  but if the gloomier
scenarios prove close to  truth, greater autonomy
at various levels may be inevitable, and could have
profound consequences for  life. The argument
goes like this:

High food yields are maintained only by declining
 of fossil fuels and  by imported

 and at some  in environmental 
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 Even then output does not meet the
 But continued imports of food cannot be

  In  at  
 per acre need to be achieved, by methods
 do not require high inputs of  and

  This can only be done by 
  methods, and  a gradual

 of population  rural areas. 
 to meet long-term energy needs (unless the

 gamble comes off   expected) we
 plan to meet a growing proportion of cur
 demands from renewable  such  sun.

 and  These are diffuse and distribute
hemselves. On the  it makes no sense to

 concentrate   distribute them all
 again. They are act much use for industrial

 or for domestic use in cities, but are ideal
or  dwellings. Once again a major shift to these

 sources  redistribution of 
ion. Similar arguments apply to water supply, waste

  nitrogen recycling.
This general  about redistribution of

 is reinforced by the possibilities of 
 production and social services discussed earlier.

‘here   be many more factories and workshops
 the  sewing the needs of the local

population and making use  agricultural by-
products. Back in the cities, possibilities for increas-
ing food production are  (see Vision 
1 and 4).

There are, then, severe limits to the possibilities
of autonomy in basic material needs. Given 
neolithic habits of consumption, attempts to achieve

 autonomy  misconceived. In many areas less
rather than more autonomy is  Yet the 
whelming dominance of  production can
only be countered by extremely   as well
as   forms of autonomy. These are to
be achieved,  just by defiant acts of 
DIY, but by the  of community production
wherever it is feasible. At the moment the 
point in technical autonomy is in the utility 
and for the purposes of this section of the book,
they constitute a case-study for basic autonomy
which can later be expanded to other spheres. The
discussion starts off with the case of servicing for
the rural or semi-rural house-and-garden; then
extends the principles to rural and urban 

 and  ways in which, far from 
separatism of some of its adherents. technical auto-
nomy can contribute to the well-being of the wider

 Co-operative autonomy.



 are logically three ways of reducing depend-
ency on external sources of supply. Perhaps the
most obvious is simply reducing personal 

 or lowering standards of comfort, convenience,
 etc. I shall call this  Do. The second

is to make better use of  is available, getting an
equal benefit for   for example by using
fluorescent instead of  lamps. I shall
call this    The third  is to

 Alternative Resources, for example wind energy
to drive a generator and produce electricity.
‘Typically, autonomous units reduce dependency by
a mixture of all three. Each has both  and
social aspects, although naturally social ones domin-
ate the first category and technical  the last
category. They are categories of convenience and
nor always easy  separate in 

ALTERNATIVE RESOURCES

This is the largest and most conspicuous category of
‘means’. It involves   issues and com-
prises most of the cliches   technology
gadgetry. Before I describe   
themselves I must define a number of  and
introduce     will use through-
out this section.

An autonomous unit is the   under
consideration, and different parts of  for example

i d

a

d
‘I

 electricity system, the waste-treatment system
nd so on, are called sub-systems. In any 

 unit there tend to be three kinds of elements:
 for example wind generators, roofs for
  for example, heat storage tanks,

 and converters, for example methane
 or water-recycling systems. Sometimes a

 may have all three kinds of element, but
 is unusual.  such as light bulbs or gas

 constitute a fourth kind of element, but these
 the same as in a conventional system.
Total autonomy in all services, food and energy

 unusual. Units are usually supplied by a mixture
f four types of source (or, in the case of 

 sinks). These four, gradually approximating
 autonomy’ are:

tins: supplied  or less continuously from
large-scale central plant (electricity, gas, water,
sewerage)
Stored:    
from central plant (fuel oil, paraffin,  gas,
refuse  bought food)
Local: supplied from on-site or within 
distance of the unit using resources 
of the  rather than  available
(wood, peat, small-scale hydropower; spring or
well water; septic tank, earth closet, land drain,
garden produce,  foods)
Ambient: in principle universally  (sun,
low-grade heat from air, soil or water, wind, pre-
cipitation, water  greenhouse and hydro-
ponic produce).



The precise mixture of these types of source in a
given unit,  seven sub-systems which I shall
examine (electricity. space heating, water heating,
cooking, waste disposal, water  and food)
specifies what I  call  
indicating both  degree and nature of autonomy

 in that unit. Almost any conceivable com-
bination is possible and the variety is great.

The   of the pattern of autonomy
are often expressed by a flow-chart showing the
flow of energy and materials through and around
the system. Fig 1 represents a simplified version of
such a flow-chart. A  precise case is shown in
Fig 2, which expresses an ambitious pattern of auto-
nomy that is both comprehensive, covering  the
subsystems; and within each subsystem 
complete, meeting  the demand from ambient
resources. Fig 3  by way of contrast, a flow-
chart for a typical mains-serviced dwelling. Most

 units described  this article  some-
where between these  cases, showing selective
autonomy, and within each subsystem, oniy partial
autonomy.

A third, if  deviant, general type is
represented by simple unserviced  dwellings
running chiefly off local resources. They are by
definition highly autonomous, but in a completely
different style which might be dubbed ‘plain’ auto-
nomy in contrast to the ‘fancy’ variety most in
evidence in these pages. These basic  and a
notational alternative to the flow-chart, are
discussed further in Box 1 in Section IV.
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(IV). Where the collector is in_regrated into the 1 e~er~ in sp_ace he_ating is to use :l Callender 
building it can exert a s.rong mtluence on ' fncnou dev1cc whtch converts flu1d wrbulence 
shape and orientation (figs A 1 ~ A6, and into heat. This again acts as a brake which 
Fig 5 of 'Sunshine Superpower'). does usdul work, and has been proposed in 

Greenhouses aaached to the building are Thring and Smith's octagonal house (Fig A+) 
also used to collect certain amounts of solar a'1d in Smwn Langland's design (Fig .\2) 
energy. They are relatively cheap enclosures to The chief !uetll source for space heating is 
create, can be shut off by insulated shutters if wood, which can be managed as a fuel crop 

, neceS5ary, and have a number of other advan- (see 'P' nt Your Own Power' by lh,hnt Vale) 
; cages that have made rhem common features Trees are combtncd solar col!ertor~ and store~ 
' of autonomous unit design~ They may be which work at \ower average effictencH:s than 

embedded in the structu<e (FigEl), fonn heat-t_·ollectors, hut arc rdativc\y cheap and 
exteusions on the south side (Fig AS), or con- can be operated under very difficult 

dwelling, but in climates su<.:h as Britain'~ it is 
risky to put all one's eggs in the solar baskt:t. 
A more practi<.:al scheme would be to usc the 
-.o!ar coJ:e.:tor to preheat water to ft•ed a 
stored"fud boiler. This would save fuel and 
guar[l.nt~e hot hot water 

In some design~ there a L unu~ual 

quantit'es of methane ga> ~wailal,le a~ a fuel 
(Figs Bl, B3 and 20), and tim may bt· used fo 
heating w;•.tcr. In th"" ~implcr. \ow-co~t uni[s, 
hot water i'> freely used when availablF, and 
stmply foregom· when it is not. Where wood 
is available, it can nbviomly be used to _,up
plement other suur..:es. stitute a major part of the living space (Figs conditions. On burning they provtdc heat at 

A3, Cl, C2, Figs 20 and 21). relatively high density that can serve for spact_~ COOKING 
Another ambient source of low-density heating, water-heating or cooking. The work ~.;:.:;-::;~:::.-,...-,...,... .... --,,... ...... ~ ..... 

heat is that contained in the air. soil. or in reqt:ired to prepare them for buming can be Cooling requires relatively small quantities o 
bodies of watc·r_ This can be collected by a an economic benefit or disbenefit, depending high-density heat_ in a large number of auto- ! 

heat p•.1mp. a device which, rather like a on how you look at it, but I am with Thoreau. nomous unit designs, methane gas is specified : 
spang<"' might do with water, can mop up who said, "Wood warms you twice. for cooking, produced by anaerobic fermentai 
dilute exr~mal heat and squeeze it our in a WA 'fER Hl£ATING tion o.f organi . .: wastes (usHa.lly se•m.ge, kitche 
more concentrated form inside, where it is f.!:::;,:,:..:;.::,;::;;;::,:.:;;::: __ ..,. __ ;=;=---=-land garden waste, or manurr from any ammal 
needed. The operation of the heat-pump is Over the year, less energy is needed for water kept on the sJte)_ Other untts use wood, wind 
desc~ibed in ·sunshine Superpower' by Robert than f01 space-heating, but water has to be electndty or solar cookers bur in many 
Vale. <::xamples of their use in autonomous hotter {over 40°C). In many auronomous unit designs no special provision is made for auto- ' 
11nir~ are the BRAD house (FigEl) and designs, solar space and water heating are com- nom nus energy for cooking, and in these cases 
Miller and Gilchrist's Orkney design (Fig 6). bined, the hot-water rank being fed from the bottled gas or a solid-fuelled range is generally 

, In these two cases, power for the co:npre~>or heat-store and boosted to higher temperatures used_ 
i ::omes from mains electricity, and since e.ectri- if necessary by immersion heater, methane , A discussion of methane generation can be 
I nty IS generated at only 30% efficiency at the gas, etc. In many schemes, particularly the 1 found in 'Plant Your own Power' The gas is 
, power station from the overall energy-use point low-cost ones, water-heating is the sole func- produced in an airtight container .:ailed a 
: of vtcw, the output of a heat pump must tion of the solar coHector. Since there is no digest or. In many as-yet unbuilt designs, 

1 

exceed the input energy by at least three need for enormous storage ranks or heat-dis- digeHors are dutiful!y and hopefully i'lcOrp-

1 

nme~ if it is to be better than burning the fuel tribution systems, these systems can be quite orated, but on a family scale in cool climates 
dir~;n. This is a great disadvantage of current inexpensive. The BRAD roof, for example their efficacy is rather doubtful. Unless sup-

: heat-pump schemes, and it would be better to (FigEl), is a simple construction of anodised plemented by some (usually off-site) source 
: try and drive the compressors directly by corrugated aluminium. covered wirh glass- of v.:aste they w~ll not produce enough for 
: wind, (see Fig 26 of 'Natural, Endless, Free' reinforced plastic, with a wtal area of 60 'nonnal' cooking demands. In temperate 
! by Derek Taylor). The braking effect of the square metres. It is optimised for summer hot climates they need to be kept at optimum 
l compressor would hdp prevent the rotor over- water, and provides adequate amoums for temperatures for the methane-producing 
! revving in very high winds and allow the use at leasr eight month!> of the year. Its cost of bacteria to function (about 40°C) and this 

of occasional high wind-energies which would about £8 per square metre, compares with can use as much energy as the digestor pro- I 
otherwise be wasted because the rotor would about £20 a square metre for systems .vith duces. Building the digestor inside the house 
have robe shut down to avoid damage. The adequate storage for space-heating, would help to keep it warm, but this is r.t.rely 1 

main difficulty with this elegant scheme is Other hot-water systems arc opt!mised for done because there are inevitably odour prob-l' 
th3t the compressor wo'.lld not operate when the winter, and are mounted verticall)' (eg Fig ]ems and a certain risk of explosion. 
the wind wasn't blowing, and the use of Cl). A collector of 40 square metres is said to The kind of elaborate design needed is 
battery storage would be hopelessly uneco- be adequate to provide for 'normal consump- shown by J:tap 't Hooft's digestor (see Fig 81).1' 
nomic. Probably the best use for excess wind tion' of hot water all year round in a family This is a sealed tank of 3 cubic metres capac

ity, J.ith a dout>le brick skin, heavily insu. latedl 
and with a heating coil. It is fed with manure 
from a neighbouring hog fann, and provtdes 
gas for cooking and washing, via a small 

Fig 6. Orkneys House designed by 
John Miller and Allan GiUchrisL {a) 
Plan. A heat-pump withdraws air 
from the large window spaces, 
extracts the low-grade heat, and 
distributes it to storage in the hollow 
walls via a trench running under the 
house. (b) Section o!' tho: heat-storage 
'.Nlllls. Heated air (at about SOOC) 
flows up from the 

(b 

lower duct and (a) 

transfers its heat ~:·-===~~=]-~ to pebbles or ~ 

aggregate filling ' i 
d>< ":"1 <avi<; I Qn-Heat IS transfer- ! 
red to the rooms 1 

by opening 1 
!ouvres set at i ~} \= 
mtervals along 1 1 _ 

me inside tace ofi I 1 r~~ -"?! 
:~~~:!:~d(~~~~er il HH ~~~ -=~2 
christ, see also jL 
~i~t!~~ge wall; i . ! ~ 
2 Trench; 3 ! j R-~~ 
Heat·pump: 
4 ·~olar' win
dows; 5 Founda· 
tion slab; 
6 c:rculation 
duct; 7 Insula
tion; 8 Concrete; 
9 Aggregate. 
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geyse1, for at most two people. Some 
de~;gners have proposed trying to boost 
me>hane yields by first using the sewage to 
gww algae, which are themselves digested. 
This has been demonstrated in the laboratory, 
and a syste.JII appl:·ing it was designed by I 
Graham Caine for use in Street Farm House I 
(Fig 7). In the end it wa.o;; not built, and is , 
probably more trouble than it's worth, 

Fig 7. Algae-boosted methane-production 
system. Methane gas rroduced only front 
the waste products o a single family is 
unlikely tv be enough for cooking needs. 
The proposal here is to fix extra carbon 
through growing algae on the sewage 
effluent in a transparent tank. The algae 
can then themselves be digested for 
methane production. The system has been 
demonstrated on a laboratory scale, but 
it is not practical in a home. 



Fig 8. 'Solar kitchen, designed by j. Swet 
for Community Technology, Inc., Wash· 
ingttm, D.C., dt:t-eloped to s\J.ow that high 
temperature heat from the sun can be used 
indoors e\·en when the sun is not shining. 
'The glass-encloOsed pipe is heated by solar 
radiation concentrated onto it by the 
trough-shapt>d reflector. An insulated 
extension (hidden bv the enclosure far 
end) ddinrs ~e he:it to the hotplate 
(paniaily hidden) on which the coffee pot 
J.nd an as yet unbuilt thermal storage mass 
~it. Tht: collector trad~ the sun automatic· 
ally. Larger versions cauld be developed 
for community-scale food processing or 
local light industries.' (From Hess). 

l'ig 9. Solar cooking 
system proposed by 
John Shore. A cone en· 
trating trough collector 
focuses onto a steam 
pipe which passes into 
a vacuum flask contain· 
ing food [from Shore 
(i)] 

The use of solar energy in cooking is rather 
rare, but is occasionally attempted with con
centrating solar collectors. Generally these can 
only be used in direct sunlight (Fig C3), but 
Community Trchnology, a group in W~hing
ton, D. C., have designed a st:lf-trackingcon
centrawr that stores heat in a mass of lithium 
nitrate, useful for several hours (Fig !l). 
Another iflgcnious suiar cooking method 
Aa~ been proposed by John Shore for his 
autonomous unit desigP. (fig C2). A parabo\i(
section collecwr has a steam-pipe l!.t the focus, 
which passes through a vacuum flask (Fig 9). 
This might seem a precarious method of cook
ing, but would he useful in economising on 
methane, performing the same slow-cooking 
functions as 'hay boxes'. or "fireless cookers'. 

(b) 

h•gh ~><haust duct 

garbag~ shme '" 
k•tchen 

we 

ex-crement chamb· • 

alr •ntake 

storage ch~,·~ber 

~----- eartt> bed 

Organic solid waste from kitchen and garden 
is usually composud in order to return the 
nutrients to the soil whence they came. The 
same holds for sewage wastes, which are 
particularly rich in nitrogen. Th<:y conSti
tute the most 'dangerous' wastes from the 
point of view of health risks and must 
receive some kind of treatment to render 
them harmless. In contrast, dirty water from 
washing and laundry is relatively safe and can 
be put to various other uses, or, where wa£er 
is scarce, recycled. Although there are a large 
number of elaborate garbage and waste-dis
posal systems which in theory might find a 
place in autonomous units, most of them 
are costly, require: chemicals or exua energy 
for operation, may need periodic removal of 

WASTE TREAJ:!HtNT products for treatment elsewhere, and com· 
~.;;;.'-:';"'7~"";;;..~-----':";'---iPietely waste the valu .. ble materials which an 
Severa! kiniD. of wastes are generated by autOnornou~ unit ~hould be carefully hu~band-
households. and, in autonomous units, differ- ing. One proprietary brand of sanitation hard-
en! methods may· be called for to deal with ware is called the 'Destroilet'. That says it all. 
them in the most effeo.:tivt: way. Normal urban Com posting of both liquid and solid 
household_~ dispose of all ~olid waste via organic wastes can be:: either aerobio.: or anacro-
refuse collection, and all liquid wastes via the b1c Aerobic composting of sewage wastes is 
main~ sewers. In th..: country solid waste is usually ao.:complished indoors in large contain-

1 usually burned and/or buried; sewage wastes ers such as those shown in Fig 10. They are in 
j are led to ~crnic a.nks or cesspits; and other effect, indoor compost heaps and yield a 
I liquid wastes ro ·~oakaway' land drains. The hygienic soit-like substance ~uitable for use as 
i aim in an autonomous unit is not merely to fertiliser. Sewage is mostly water, and what is 

1

1 get rid of the stuff. but to use it in the mo~t lf·ft behind after the com posting process is 
efficier t way pos~ible. surprisingly linle, so these devices need 

I 
There is little to be done with non-organic emptying only perhaps once or twice a year. 

refuse such as tins and bonks except to usc It is sometime.~ a disadvantage of these systems 
1 them as little as possJble and recycle them. that they do not dt>al with waste (·grey') 
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Fig 10. Two aerobic composting toilets. (a) 
"Clivus' designed by Rikard Lindstrom. This 
is a large fibreglass box which is 'seeded' 
with ordinary soil, and ··r>mposts sewage and 
organic kitchen wastes. a ordinr.ry house
hold temperatures, the hc"lt generated is 
enough to keep eir flowing in at the bottom 
'tnd up the 'chimney', to pre•,:ent odours .. 
The resulting soil-like compost can be used 
on the garden [Fn•m Vale {ii)] (b) Experi· 
mental. composter designed and built by 
john Sl10re. Sewage matter drops through a 
series of batten screens into a drawer from 
wl:ich it can be removed when fully com· 
posted. Probably best situated in an out· 
house (from Shore (i)). 

;:;;!~ '~1r~!.t~~ 
(•) 

Jhg 11. 'Ecol' water collection, purifica· 
tion and waste-treatment system. See also 
Fig C3. (a) Tlte system, showing daily 
flows in litres. There are four levels of 
water purity. Apart f.--om the water 
beater, an optional extra that would 
operate on witldy days, the system needs 
only the negigible amount of energy 
required for the aquarium pump. Solar 
water heating could be incorporated with 
only minor modifications [from Vale (ii) 
after Ortega et al]. (b) The outbuilding 
which houses the system. The solar still 
forms the roof (from Ortega -

water, wP'~h needs a separate system. Where 
there is a garden, this can be used there (unless 
it contains toxic wastes). Even if erev water 
:_~ disposid of through the mains ~eW.!rs, the 
reduction of contamination and the saving of 
nitrogen is, from the public point of view, a 
step in the right direction. 

Another fonn of aerobic system has been 
built in the Ecol house (Fig 11; see also C31. 
Waste from a flush roilet passes into a drum 
through which air is <.:ontinuous!y bubbled by 
a small aquarium pump (powered from the 
wind-generator).This rapidly punfies the 
water to the potnt where it can be pumped up 
into the cisFern for flushing. The solid~ build 
up only very slowly in the drum. The dose 
association between waste disposal and water 
supply in thi~ example is very common in 
autonomous units. 
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I Living unit anJ hydroponicum; 2 Barn anJ 
livestock sht."ds; 3 Methane dip;estors: 4 Water" 
pvwered generator. 

Fig 16. (Above left) Waste 
water pretreatment system, 
Where 'grey' water needs 
to be recycled to meet 
water demand, the heavier 
contaminants (fats etc.) 
are precipit:.tcd fil'!'t (from 
Crouch). 

Fig 17. (Right) A comprt:
hensive water-system 
incorporating waste-rre.u· 
m<!nt, water-supply and 
water-heating subsystems. 
Drinking wa[er is deri•ted 
onlv from rain water, is 
rreH.ted separately from 
recycled water in the slow 
filter, and is further pUri
fied by a silver·impn·gnated 
filtcr->.:andle. [from Vale 
li)J. 

Fig 18. '!.eft Ct'n!rt) 
Hydroponics in Street 
Farm House {a' be'iore 
(b) after. 

Fig 19. (Below lefl! Oasis. 
An autonomous j;reenhouse 
p .. oposed by Mick Bed
ford, i.r:corporatmg live
stock and hydroponic 
pruduce. 

Fig 20. (Belou right) 'Ark' 
designed by New Alchemy 
lnsitute for Prince Edward 
Island, Canada. 
I Living unit; 2 Solar Col
l::-crors; 3 Fi;h tanks; 4 
Greenhouse 

I ccnain dressingo. such as l1me, .:,Jag or bone Lies in ~iolution' by Sholto Douglas). A I which is founded on their experime'lts in 
I meal will be needed from outside from time semi-hydroponic system was successfully used aquaculture (Fig 20). A dwelling unit is sand-
ito time. Th~ general bias is 'organic husbandry' in Street Farm House {Fig Cl ). Beds of soil wiched between two glasshouses, one for 
{see 'Animal F~nn' by john Seymour and I and aggr(gate or vermiculite were laid out in vegetables, the other for intensive rearing of 
'Compost Culture' by Lawrence Hills). , bays ov.~r plastic sheeling, and fertilised with fish, and also containing banks of solar 

Greenhouses are extremely useful aids ro i effluent from the meth~nc digestor (Fig I Sal. collectors. Go\ueke and Oswald's cylindrical 
autonomy i~ food production, and are often ' This produced excellent yields of peppers, design is functionally similar, but very differ-
incorpor.ned into the dwelling structure. ! tomatoes, sweetcorn and ryther crops (inc\ud- ent in appearance. It aims at a surplus in food, 
Some units virtually are greenhouses. An ing tobacco), which, together with the usual and incorporates a cow, chickens and people 
integratt."d greenhouse has a number of advartt· temperate crops grown outside the house, into a single c ./'llpact ~tructure (Fig IB). The 
ages. It lengtht:ih the growing St!asc-n and l:all made the tmit self-sufficient in \·egctables for i animals are fed with algae grown in tanks on 

! provide exotic crops which add variety to i most of the year (Fig 18b). A vastly more ! the roof, and the human inhabitant~ consume 
I temperate produce. 6pecia!ly in the winter , ambitiot'.i speculation is Mick Bedford's 'Oasis'i some of the milk and eggs, plus vegetables 
:when the occupants are down w kale and : (Fig 19), a 1.;anr greenhouse/hydropomct::n/ a5sumed grown on an adjacent plot. Surplus 
:potatoes. It abo provide~ a cheap. lighr ! barn/dwelling unit designed for total self- milk, eggs and algae feed are sold, and m 
:spacious and sheltered extension to the house. :, sufficiency in food, with hydropor.ics as a favourable conditions are claimed to be able 
j and trai s ~olar energy. The plants purify the :basis. Hydroponics has certain disadvantages. to cover the running costs of the unir. 
j air, permitting lower ventilation rates and 'Chemical nutrients generally need to be 
he1ce lower ht."at losses. Examples of such brought in from outsicie, although careful 

i integrated grec_nhouses an: found in Fig~ A3, ,: recycling of nutrients {as in the Street Farm 
A4, AS, Cl, C2, 1::2, E3. ! case) can reduce the demand. A purdy hydro-

These greenhouses are not invariably used I ponic diet may be systematically ~hort of 
for food, but when they are they generally I certain mincrab anJ vitamins, but this i~ over· 

under these conditions are high, but of cour,;e food. 

'£hii couclude.~ discussion vf the altt!1'native 
re~·ources whit:IJ auto11omous systems gr.meral· 
ly seek to tap. 1'/Je ra11ge of possibilities for 
each sub-sy.~tem and for imegrated Iystem.~. 
can, IJowever, only be j'ul(y eucompassed by 
all three of the logical "means' taken togetber. 
1"he other two, 'Clever Ideas' <tud 'Making Uo' 
are discus.~ed next. 

have growing-beds of nonnal ~oiL Yields I come by combining it with other sources of 

tht: spa>.:~ is limited. Greatei effi~:iency can be Another unorthodox greenhouse structure 
achieved by hydroponics (see The answer is the New Alchemy Institute's 'Ark' proposal, '·------------------.Ji 



 

 I     are  known as  More
With Less, and boil down  to Good Design. Economically
speaking, they are  of   for a given cost
(at least in the long  or equivalently, reducing cost for a given
performance. I  ‘in the long run’ because in many  a Clever

 costs  at the outset but  more later.
A lot of the  here could apply equally well in 

 units,  in an affluent  where (for the time
being, anyway) service costs absorb only a small fraction of income,
it is hardly worth the bother. An autonomous unit is much nearer
the  and Clever Ideas are often  just to ensure
minimal   pressures for intelligent and careful design 
much  intense.

I  three categories of Clever Idea: Leak-Plugging;
Partition of Function: and Multiple Function.
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In this third class of ·means' to autonomv I include mostlv social or 
ps:-ochological adaptations to amonomou.s life whiLl1 entai-l at least 
nominal sacrifices of comfortlconvenience/rimelconsumption le\Tls, a 
group of concepts for \\·hich no singie word will quite do, but which I 
shall call 'amenitv· for short. I sa\· ·nominal' because thev are essentiai
iy subjecti\·e, and airhough such Sacrifices mav seem utt~rlv real and 
equal!)-· intolerable to so;ne people. to others "rhe~-' are hare.ly· noticeable, 
and to ~:et others the~· are positive benefits. This class of 'means' 
differs from the others in that the social aspects predominate over the 
technical, and rl,e costs incurred are 'amenitv costs' rather than monev 

[ costs. But, as al\\'ays, the distinctions are blu.rred. Earth berms are an · 
economical and effecti\·e idea, bur there comes a point when under
ground living is nor e\·erybody's ideal home. Keeping different purity 
levels of water scgrep.ted Tila\" become a source of anxiety with 
children around. Charging and discharging a methane digestor can 
make demands on the temper. And so on. 

There is, hO\ve.:er. one distinction which becomes clearer 
in this category: that bet\\'een rl--:e nouveaux pauvres for whom any
thing goes because .\-taking Do is a way· of life, and those who aim to 
produce exactly !T'.atching autonomous substitutes for all that under
pins the high bourgeois style. 

Rl·l. T- TIGHTf:.\-"J.W.' 

AlthcJugh .\b.kmg Do iS mainly ~ocJal or 
psyL·hologJCal in c:harac:tt"r. the techmc:<l 
a"f'eu is not left behind altogether. Certain 
techni(al choice-. made for other reasons may 
inevitably involve amenity costs. like the earth 
berm. wat;:_r wstem or diges;;or instanc<::d just 
now_ When sub-~ystems ar components are 
reduced 1n size, quality or reliability. they 
may be a lot cheaper and be more sparing of 
resour(es. but naturally their performance is 
poorer and chi~ must be counted an 'amenity 
cost" Exa:nples induJe lower light wattages: 
lower thlrmosrat settings and ventilation 
rates; hand· rather than electnc-pumps; fans 
rather than air conditionine; small window 
ratio; low-rated appliances (fridges, etd; 
smaller house-volume. 

The term "Belt-Tightening' is again 
borrowed from Philip Steadman, and design· 
ares technical choices rhat impo:.<: :·datively 
light amenity costs; reduce demand individ
ually by a few percent and collectively up tO 

50 ;Jer cent: and are applicable in normal 
dwdlings as well as aU{Onomous units. Even 
th::se light amenity costs can be mollified by 
~.:wnd-order Clever Ideas which might well. 
be ~::.!led 's!:mming aids'. Lov. light·!evel~. fer 
example, can bo: mad<;: more effeuive l>y 
focusing the light where it is needed_ Low 
ventilation rates can be sustained better if the 
air is freshened by charcoal filters or ultravio· 
let lamps - although this kind of thing makes 
one start to think of the old woman who 
swallowed a fly. 

Lowering the whoie size of dwelling 
relative to the capacity of the service svstems 
is perhap~ the most drastic form of Belt 
Tightening. It makes pretty well everything 
cheaper because leso; materials are useo, and 

~ less heat is required, but of course there is a 

~en::: tri;1ngu!:tr window~ are ca•t:fu!ly .,;red 

for maxmtum dfect: one at the head of the 
~ bed in the east, two above the work space on 
' the south, and one by rhe kitchenette at the 

west, and the other three placed high for sky 
lighting. 

SHARING 

Efficiency in the use of resources can be 
multiplied by sharing space. m.J.teria\s and 
facilitil!s. Examples include communal 
laundry, cooking (especially bal..ing), saunas, 
heating and waste-treatment. In a fixed space, 
shariug necessarily implies increased density. 
but savings can still accrue with nonna\ densi
ties in larger buildings (sec discussion of 
"Size' below) or in groups of buildings. with 
shared facilitil!s. The nominal costs are in the 
resolution of conflicts over access to facilities; 
overcoming the sense of infringed privacy, or 
of absolute convenience and possession; or 
just personality conflicts. Sorting these out 
by group discu~sions. rotations, co-ordination, 
and strict allocation of responsibilities 
would seem intolerably irksome to most 
people: it's bad enou.gh even for experienced 
communards. But s\taring has its social bene
fits as well (Fig 2.3) which I shall not go into 
now. Many of these points are developed 
further in 'Local Economies of Scale' in 
section V, and al~o in section Vll. 

Fig 23. Communality v. 
Sepat"atencss' the Red 
Rockers' dome. A dozen 
adults living together in a 
giant self-built dome for 
three yea". It has many 
advantages: 

: In ~•lphi~tinucd <l:utonumou~ unir., internal 
I c"t.>nJnion5 art: more or lcs~ 'roormal". but less 
I pluto<'ratic unit-. are often at the mer~::: of the 

elem.;nts. and th~· occupants cith~;- acdimarise 
thcmsclv~·~ or modui.Hl' their adJ\'itic~ to ~uit 
the condition-;. Watn hut enough fc;; hath~ 

or shower~. for cxampk, will not be availahlt
cven· day On ~unny day'~ onf mu•;t '>t"ilc the 
t:me and pcrhap' u..c thl' ~ular <'onkcr to 
economi'l' on me!hane_ At other times, raw 
food i~ _-errainly good for you, and one can 
get used to it surprisingly quickly. On cold 
Gays une rna:; need to put extra clothes on, 

, as our ance~tors did. It is amazing how effect· 
; ive this is. Again, adaptation can be remark· 

I 

,\hly rapid, and one even come5 to enjoy the 
cold season as a spcc·ial kind of atmosphere. 
It make~ the kids tough as well. providing 
they have plenty to wear. As for elco;:nkit:y, a 
prolonged calm spell may necessitate reliance 
on natura! daylight or candleligln, but this 
again can make a pleasant change - remember 
~he power cuts? 

lc."Ff"ORT A.i\'D CARING 

,

1

. Again, the_ ~ophisticated autonomous unit can 
prov1Je fa~rly nonnal services without much 
maintenance. by using good·quality compon
ents and automating many of the sub-~ystems. 
Simpler units have probably been ~elf·built, 
with a lot of budging, and may need constant 
attemion. Blinds and sh<Jtters may need to be 
adjusted, and col\ecror angles shifted, plams 
and animals attended to, food prepared care· 
fully {eg fine chopping to save heat), wood 
cut. repairs carried out, digestors fed and 
emptied. water quality monitored, generators 
oiled and adjusted, batteries topped up, 

I 
discussions engaged in. All this requires skill 
and effort (although again, not that much 
when you're used to it) and the necessary 
tools and materials. Failure of effort and 
caring will result in deterioration performance. 
costly remedial measures. and health risks. 
These are potentially tough sanctions and 
demand an unusual measure of commitment 
to tbe unit. 

Fig 22. Interior of J aap 't Hooft's bouse (see Fig 
Bl) during construction. 

tendency for it to feel cramped. Thi~ can be 
alleviated by various "psychological' design 
features, such as Alex Pike\ view over the 
greenhouse (Fig A3 bl. Jaap "t Hooft's hou~e 
(Fig Bll i~ deliberately compact to retain 
heat, but the de~igner claims that the dome 
form feels mort roomy than a l·uboid :;f the 
~arne volume_ Although there :~ onlv one 
mam roum. the bed i~ raised t:J Jcav~ the floor 
free, and the furniture stacks or fold~ away 
(Fig 22). Also the window area, although 
triple-glazed. is verv <;mall (about 2"-0), but the 

So: "After three yea•-s of living in a heap, most of us 
have decided that in order i:o keep becoming new 
people, to keep growing and changing, we need more 
privacy. We are still a communal family that wishes to 
hold together but we need a new kind of shelter for 
this period in our growth - shelters that will he places 
to make love in, argue in, to play music and write ami 
worry and think and decide what the next step is to 
be. So we plan on building four small houses this sum
mer. These will be ~leeping spaces -small shelters 
designed for on.:, two or three people, probably with
out kitchen facilities." 



This section concerns other ‘secondary’ aspects of autonomy which
condition. and are conditioned by, the primary choice of means. They
are also conditioned by the purposes of the  the 

 in which units are built, fashions, social  half-baked
theories, accidents, windfalls and so on.
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, III VARIATIONS IN 
!.::C;;H.:;A::;N:::G::,l";;,VG:;,-;;,":::A:.:B::.IT;,;S;_O::,:_F,:L::;IF:,:E:,_ ____ ! AUTONOMY 
I It may be that, for economic reason~ bep_md 
, anvbodv's control. such chan.:!CS of taste. 
i habit a~d soeiallifc as are dis~usseJ under 
f this category ·.\1aking Do' will be forced on 
i the ?Opuiation as a whole. The value of fam·y 
autonomous houses that pro\'JJt· nearly 

; normal service S[anJarJs is that they could 
, l>reak people in gently, while a new fund of 
'~onal knowlcJg-t· about frug-al hvmg accumu-
; !a ted - as it diJ during the ~war. Certainly, 
I habits are hard to change: washing, diet, overall 
I consumption patterns. and particularly work. 
I Partial transfer of work from outside to in-
sid<. the unit (perhaps with shorter hums in 
the day, or fewer days a week) is rarely feasi
ble with present employmem pranices. And 
the pattern of fulfilment in the lives of most 
involves a level of t'onsumtion and money 
transaction that make~ the penny-pif'ching 
srylt' Qf rtuut•i!au-pau1.m' aUtOnQmy look 
ridiculous. Aumnomv only rt'a!ly make~ 
sense in a non-consu~er setnng, but it is 
worth pointing our thai, gwen I he basK 
resources (land. tools, etc), the basic effort 
needed to grow a years vegetables, build a 
house, knit a sweater, cut wood. pump water, 

'and compost the sewage, i~ prcrty well 
<.:onstam, or if anything dedines gently as 

1 

m·w methods are worked out. 
: Meanwh1le the cost of huying su.:h 
I goods or their equivalenn rises C·'mtinually, 
I uftcn fa~ter thar. typical wage-rates for work 
! whit:h is ex<.:hanged for the money which is 
exchanged for the goods. The point is that if 
doing all these pmductive tasks Jirecdy is 
enjoyable, which it is for many and <.:ould 

i be for others, and if working 'outside' is not, 

I 

it is quite irrational to go through a charade 

1 

of exchanges, except to obtain the basic 
materials. lnflatiofl may bring a lQt of people 
to this po!nt, and what at first seems an 
intolc.abk cost may eventually come tc be 
sec as ·!n agre.:at.!c, and obvious, pattern of 

I 
pr0JUChVll. 

Another difficult hurdle might be the 
1 erratic pattern of life in .autonomous units 
vulnerable to the we:tther and seasons ~· in 
such stark contrast tQ the co:nfortable :mi
formit)-' of suburban existence. Here again 
there are hidden delights. Every day is good 

1
. for something, On calm sunny days one cats 

solar-cooked food, has a bath and c~joys 
tbe weather. On wi~dy days one nctes with 

·relief that the batteries arc being c:targed. 
When it rains one is delighted that the tank 
is being filled and the plants watered. Every 
season has its food, and winter ~s a time of 
collective life and festival5. Am I being over
lyrical? Yes, but there is certainly a positive 
side to Making Do, which for ;nany autono
mists is the raison d'etre for f1e whole thing. 

stances 

FUNCf/0,..,' 

Most autonomous units are intended to be 
just homes, although inevitably they have 
~orne experimental character. Sometimes tht· 
experimentation is formal, as is proposed in 
Pike's design, or Thring and Smith's, backed 
up by computer simulation studies, ere (Fig 
A3 and A4). Jaap 't Hooft's house is abo 
experimental and is carefully monitored 
(Fig Bl). Although 'self-sufficiency' is a 
slogan often brandishl·d, few units come dos.c 
to providing their occupants with a complete 
living. For this, some kind of surplus must 
be produced for sale, the most convenient 
bcing food, as proposed in the New Alchemy 
Ark (Fig 21), Oasis (Fig 20) and C:Jluckc and 
Oswald's design (Fig 83). However. a moder
ately autonomous. homestead-type unit pro
ducing most of its own food should be able 
to reduce necessary external work by at least 
half, depending on the star.dard of living of 
it~ occupants. 

SIZE 

arc two aspet:ts to 
Firstly, how physically large a unit is, and 
secondly, how many people arc supposed to 
live in iL The two are related as dt'nsii:y of 
oc~upation. The examples given in section , 
IV show that the nuclear family yardstkk is 
most common - 3 or 4 occupants, with a 
normal floor area giving houses abom the 
usual size. The practical lower limit is prob· 
ably represented in Jaap 't Hooft's autono-

autonomists, 
hang-ups, 

ctrcum-

Fig 24. Solo domi: designed by John Shore. 
The smallest autonomous unit ever conceived? 
[From Shore (ii)] . 

mous bedsit (Fig Bl) although john Shore has ll---------~b=:::;;:l:::==~-,---1 
pushed miniaturisation to its physical limit ~ 

(Fig 24). On the other side of the family 
norm, Figs El-E3 and Fig 19 are large and 
meant fQr colkctive occupation. Where the 
limits are in this direc-tion is hard to say. 
Solcri's 'arcologies', with millions of inhabi
tants in a single structure, indicate the 
grotesque possibilities of further extrapola-
tion. Probably above IQ-20, even in deter
minedly communal groups (Fig 23), sociaJ 
and other forces will favour breakdown into 
dusters of buildings, giving 'autonomous 
villages' such as E5. The economies of such 
communal units are discussed later under 
'Local Economies of Scale', and technical 
aspects in section VII. 

central core to save pipe runs (Fig A4). The 
dispersed systems of 81 and 82 lea\•e the 
structure free w assnme the optimum shape, 
but take up more ground space and miss the 
benefits of 'double function'. 

Integration of a solar collector into the 
stru~.:turc exerts a profound influen<.:e o~ 
sha'1e because now it is desirable to maximise 
pan of the external area. Robert Vale ha.s 
argued lor a 'long, low, south-facing' form. 
which in the houses designed by him and his 
wife Brenda takes a d:aracteristic wedge shape 
(figs A5, E2, E3). Ot,roboros (Fig Al) is also 
wedge-shaped, but sbpcs the opposite way 
from the Vale designs. Its trapezoidal plan 
is a clever way of increasing collector area to 

,::~~---------------~ volume ratio. Other Cambridge designs have 
adopted quite different solutions to the 
problem of form (Fig A3, A4, A6), whereas 
the BRAD house (FigEl) is conditioneC by 
the stone cottage of which it is an extension, 
even though it completely dwarfs the original. 
Such conditioning by a pre-existing structure 
is almost total in an urban conversion (Fig-
01). 

Theoretically the basic unit of autonomy is 
tbe site - an area of land. This is obvious in 
the 'village' case just discussed. Generally, 
however, the design focuses on a building and 
docs not specify the nature of the whole site. 
The overall form of the building is determined 
by a large number of factors, for example, 
existing structures, the pattern of autonomy, 
climate, availability of certain local materials, SITE SPECIHCITY 
aesthetic preferences, and so on. These tend ~;:,:.:;,;:,,:;;::,:,:,;:;,:,,;_ _________ _ 

to conflict with each other and the designer 
has to find suitable ~.:ompromises. 

A compact form is favoured by many 
designers because it is best for retaining heat. 
In theory the best shape is the sphere, but 
this is hardly practical, and reverts to the 
dome (Figs Bl and B2), the cylinder (Fig 83) 
or some approximation of these (Figs A4, 
A compact form has the advantage that 
service elements can be concentrated in a 

Some units are designed for a specific loca
tion; others for a specific kind of location 
(eg city or country); others for a specific 
climate. Most of those discussed here are 
intended for temperate climates without any 
partkular location in mind, but a rural or 
semi-rural setting is usually implied. 

In the city, autonomous units may hardly 
work at all, and are almost obliged to start 
with an existing structure. Aside from the 
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IT-------------------------------,11 LlGHTWEfGHT/NOt.fADIC OR SOl.ID/ 
I J.ONG LIFE? 

(a) 

Fig 25. Orkneys house (c.t'. FiJ: 6) designed 
to conform with local vcmaculu stvles. (a) 
South ele\tation (b) Section. · 

(b) 

Arguments about 'ecological building' rage 
between advo.:ates of lightweight temporary 
recyclable ~tructures, such as the dome or 
yurt (sec 'Lightweight, Temporary, Quick, 

I ; Mobile' bv Stefan Szczclkun) on the one 
1 : hamL aiJJ those who favour buLidmg more 
1 : carefully for much longer life-spans on ;:he 

other. Light structures can be put up quickly, 
easily and cheaply, and he well adapted to the 
needs of the occup.nts. They can al~o be dis
mantled and moved, or rebuilt in a different 
form. Vet they are difficult to service 
properly and tend to be very por>rly insulated. 
And they usually leak. These difficulties can 
be overcome with careful design, as shown 
by Srreet Farm Home (Fig Cl), which, 
although roughly built, has withstood severe 
winters with a bit of patching. John Shore's 
design {Fig C2) is made chiefly of wood, glass 
and cardboard, but problems of insulation 
have been carefully considered, so it should 

~::::::::::::::::::::::::::::::::::::~1 not have the fearsome heat-loss prnDiems that I· Ark (Fig 21) and Oasis (Fig 20) might have 
were they ever built. Robert R~ines's 'Inte
grated Living Syst'!~' •~ ~!so a lightweigh.t 
structure, but very heavily insulated with 
polyurethane foam (fig B2). 
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Long-life building is in principle more eco
nomical of resources over its life-span, but 
poses the problem of changing uses. Alex 
Gordon's slogan 'Long Life, Loose Fit, Low 
Energy' suggests the solutkm of a general
purpose structure in which sensible initial 
investment in insulation and low-energy 
services can pay for themselves over and over 
again during their multi-purpose life-spans. 
There is no doubt that temporary structures 
arc a lot of fun, but this long-term approach 
must obviously be the fundamental strategy. 

TRADITIONAL OR JNDUSTHIAL 
MATERiALS? 

Minimum Cost Housing Group, McGill 
University. Stop The Five Gallon Flush. 
Sch'>ol of Architecture, McGill Univers
ity, 1973. 

Although most autonomous units are designed 
to be built with standard industrial materials, 
some autonomists have tried w carry the 
principle of autonomy to the construction 
itself, and use on-site or local materials. S~.:ch 
local resources (wood, stone, subsoil, slate, 
reed, straw, etc.) are those used traditionally 1------------------+J in building, and it has been observed that 
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Miller, Patrick Rivers, john Shore, Gerry 
Smith, Martin Spring, Phil Steadman, ]aap 
't Hoo[t, james Thring, and Robert and 
Brend~ Vale. 

a suitable mixture of these and certain 
modern tools and techniques could lead to an 
economical and attractive 'new regionalism' 
in building (see 'folk Building' by Brenda 
Vale, and 'The Earth Above Our Heads' by 
Colin Taylor). The use of local materials can 
require unusual skills,• but these are not 
impossible to learn, and potentially there are 
good opportunities for cost savings in ffi.lter-

1-'-----------------..,------------------~ ials, transport and labour. Traditional mater

opposition of health authorites to D.LY. 
sewage treatment, and the planning officer to 
rooftop wind generators, the pollution levels 
{lead, etc) make rainwater a poor source and 
reduce solH receipts, buildings disrupt the 
flow of wiJ,::l and shadow solar colleaors, and 
auxiliary resources such as wood are scarce 
although the resource of scrap exists in 
abundance . Probably it is not worth ripping 
out the existing services, and sweet comprc
mise is best, discussed further in section VII. 

Most designs would work better in rural 
areas, although the Street Farm House 
(Fig Cl) is a celebrate.::i case of an autonomous 
unit on unserviced city lan-1 ta ~laying field), 
and Mick Bedford's Brackne-1! housing e:<t<!te 
(Fig E4) is an idea for a formerly agricultural 
site on the outskirts of a stockbroker-belt 
town. More l'trictly site-specific are Ouroboros 
(Fig At), designed for very harsh wint-ers and 
to use local wood as an auxiliary fuel: Ecol 

(Fig C3), designed for the tropics (it was 
built iO Canada, occupied for a summer and 
abandoned in October); and Miller and 
Gilchrist's design (Figs 6, and 25) adapted to 

the sunless but relatively warm winters of the 
Orkneys. 

ials may be necessary in some areas to fit in 
with planning regulations or local tastes 
(Fig 25 & Fig 02). Elsewhere they are just 
good sense, like the sod roofs of Ouroboros 
(Fig Al) and Street Farm House (Fig Cl). 

Where more conventional materials are 
used, most units are custom-built to a unique 
design, but others. with mass-production in 

"N"E:.W;;.;O:;,;;R~E;;;;X~/S~T;,.;:IN:;,;;G~S~T;,.;:R~U~C~T;.;;U~R~E~S;;,;.? ___ -4 mind, have proposed modular constructions. 
- In Simon Langland's design, octagonal units 
Any widespread development of autonomous 
servicing must surely depend to a large extent 
on the conversion of existing buildings. This, 
however, ha~ been very rare among 
autonomous unit designs because starting 
from scratch is technically cleaner .:md more 
generalisable. Two exceptions are designs by 
lan Hogan, one for a suburban house (Fig Dl) 
and thl! otht:r realised in his own house on a 
rural hillside (Fig 22). Another dream for the 
city is discussed in section VII and depicted in 
Vision No 4. 

can be assembled to give any size desired 
(Fig A2). Robert Rein~s's systems involve 
standard steel sections for the dome, and 
~eparate solar and wind units, which can 
be arranged in any convenient way (Fig ~2). 

The diversity of means, and the ways they are 
realised, allows a wide range of possibilities 
in the de.tign of autonomous units. Some 
example.~ from this range, and the 'types' that 
tend to eme.-ge, are described in section IV. 
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(a) for example, indicates complete autonomy in that 
subsystem, (b) a basic autonomy with mains backup, 
(c) 'symbolic autonomy'. Where there is no shad1ng it 
indicates either that that subsystem is absent altogether, 
or does not match 'normal' mains stanc!ards, or custom
ary levels of consumption. as in (d). (e) is an example 
of mixed sources, in this case, heating provided largely 
by solar energy, but backed up by wood and perhaps 
paraffin, ([J represents a case where an autonomous 
system needs some kind of external inn..Jt for full 
functioning, for example grid electricity for a heat
pump, or external manure for a methane digester. 
The ;JSe of the notation can be illustrated by consider
ing three rather extreme cases. 

(e) Almost perfect 
autonomy -the 
equivalent ot the 
flow- chart in Fig 2; 
see also Fig A5 
(b) A typical sub· 
urb~n mains-serviced 
house with central 
heating- equivalent 
to the flow-chart in 
Fig 3. 
(c) An isolated 
country cottage with 
no services connect
ions. In its own way, 
this is highly 'auton
omC'JS', and r,; ;ght be 
said to rep·esent 
'plain' as opposed to 
the 'fancy' autonomy 
of (a). 
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Most of the examples given in section IV can be 
regarded as intermediates between these three. 
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A2 Autonomous bouse design 
by Simon Langland, Depar-tment of 
Architecture, University of Edin
burgh. The prefabricated elements are 
assembled in octagonal modules. The 
design is aimed at mass-production. 
Occupancy '1-bedroom '. 

(a) Hoor plan (b) South elevatioll 
(c) Cutaway showing water system 
(d) Pattern of autonomy 



lSO IV/HOUSES 

CAMBRIDGE DESIGNS 

All these have some connection v.it.l, the Autono
mous Housing Sn1dy at the Department of Archi
tecrure, University 0f Cambridge. lhey all share 
certain assumptions, and although they are varied in 
appearance, they operate in \'ery similar ways and 
their patterns of autonomy are virtually identical. 

A3 Design by Alexander Pike. Haif the 
v6lume is given over to a tall greenbortse space 
which can be shut off to reduce heating IOtld 
if necessary, but imparts 11 sense ,1{ spJ.cious
neu and could provide a certaili lmount of 
food. Occupancy 4. 
(ll) Ground floor plan (b) St!ction {cl South 

sid<t of model (d) Bar !:hart 

(a_) 

(c) 

A4 Design by James Thring :.md Gerry Smith, A relative of Pike's 
design, but sma!l~rT (occupancy 3). /11 this case the 'cheap space' is 
below rather than beside the living space, and allows a useful double 
function of the soiar collectors, lowered during tbe day to admit light 
to the upper half, but raised during the nigh~ as insulatim{ shutter<, 
It can also be used JOrlivestock, garaging and service ele ryents, 
although most of the~ &:rments are contained in the central core. 

I 
L 

(a) Section (b) First floor p/11n (c) Pattern of autonomy (a••!..-----------------



A5 Desigu by Brenda Vale, al')Jrded the British Institute Fu11d 
prize in ArchitecturE. A /oJJg, t~·edge-shaped form with solar collector 
as roof, and Iig!Jt admitted via greenhouse on south side. First floor 
is smaller and ca11 be shut off in the winter to couserve beat. Garde11 
layouts are specified in the design, and examples can be seen in Vision 
No J. Occupancy 4.lHateriJJJs cosr £10,000. See also Figs 5, 13, 15, 
17, and compare Figs E2 and EJ in p.xrt VI, ..:lso h.v Breuda Vale aud 
her husband Roi·ert. 
(a) General view of the exterior 
(b) Ground floor plan (c) Section 
(d) f'attent of autmwmy (cJ 
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(b) 

Vertical-axis rotor 
2 Glass cover for still 
3 Water in solar still 
4 Electrical generator 
5 Clutch 
6 Batteries 
7 Drinking water store 
8 Callender watet·heater and 

rotor brake 
9 Shower 
IOWC 
11 Grey water neatment tank 
12 Kitchen unit 
13 Stairs 
14 Living area 
15 Greenhouse 
16 Window 

A6 De.ignby 
GarNrd Crouch. The 
A1ramt! construc:icn 
allows maximum 
double function of 
solar coliector as roof! 
wall, while service 
elements fit into tri
a11gular 'waste' .~paces. 
Occupancy '3 bed
room'. See also figs 
4 alld f6. (a) East 
elevation (b) Pattern 
of autonomy. 

(•! 

~ 'I 

~~~~~1 

17 Movable solar collector and 
insulated shutter 

18 Subsoil wall 
19 Rain water tan!~ 
20 Slow sand filter 
21 Eanh water filter 
22 To drinking water store 
23 Methane gas store 
24 Gas outlet 
25 Livestock/garage space 
26 Methane digestor 
27 Heat exchanger 
28 Rain collection guner 
29 Connecdorl to solar collecwrs 
30 lnsul:i.tion 
31 Dining area 
32 Internal monitoring unit 
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IB Modular ;compact 
! 

These designs reduce space standards and have a 
tendency to feel poky inside, but costs are lower 
tt1.an in category A. The sub~y;;tem clements tend to 
be physically separated, giving greater freedom of 
ovt::ralllayou t. Autonomy is nor so comprehensive 
as category A. 

Sf Autu1wmous dome lmi/t by Jaap 't 

Hooft <l'! the S'mall Earth e:rperime.,Ml f.rrm. 
Boxte/, The Netherlands. _4. ~:•ery comp<~ct gr>o
desic frame iundated witb curk-cement. 
Window u:re.:~ i5 <'(.>rJ! fow (.!%}but the 
windows are care~/ly situated. The ir1terior 
is a .•ingle room U-'ith a rrnnk·m lobby ar~d 
.<:eparate b<.Itbroom. Solar collector, wind-g-:m
et'ator and metb.znf' digestur art? all removed 
from the m,J.in -~tructure. Occu,o.:mcy I or 1. 
t.'o.H -'~3-4.000. See also Figs 14 and 22. 
(a) l.avout of .dements (b) The exterior 
(c) The interior (d) Pattern of autonomy. 

Methane digesror 
Sr.lar co!lenor 

4- Wind generator 
\'enr 

(, :-.ion·openir.g \\i11dows 
7 Opening window 
S Sunken doorway 
9 Rain gutter 
J 0 Methane digesror feed hatch 
11 Stirrer handle 

82 'Intewated Living Sj stem' built by Robert Reines in !\iew 
Mexico. A steel dome insulated with polyut-ethane foam, and heat
loss redu_·'l!d by airlock and lou-ered t•entilation rate. Lighting by 
'portho!es' and fa,zJight. Wind ;;enerator and so/J:lr r;Ollector 
separate from main structure. The syn.em is ariented towards 
energy autonouJy i11 an ideal climate. Cost equivalent to mobile 
home and potentially mass-producible. Occupancy 2. 
(a) Gencrd view of dome, cOilectorl' and generator (b) Pattem 
of'.<u:onomy 

• • • • 
Ill 
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I ~se :~~~r~~v~! cheap, 
genera:Iy made of lightweight 
materials, and showing partial and 
selective patterns of autonomy. 
Occupants are expected to live 
very carefully. 

C1 Street Farh'1 House, designed by 
Graham Caine and built by the Street Fai'Tl'lers 
tJt Eltbam, London. Timber frame in$Ulated 
with wood wool. Basically a shed with a green
bouse, incorporating hydroponic beds and 
fishpond fertilised with effluent from methane 
digestor. Occupancy 2!-:l. Cost £1000. See also 
Figs 10 and 24, and iiJterview with Street 
Farmers in the book. 
(a} General view of the huuse (b) Cutaway 
d;agram of the system (c) Pattem of 
autonomy- intended (d) Pattern of 
autonomy - realised 

A Living part 
B Greenhouse part 
a Solar collector pand~ 

(radiators) 
b Hot watt:r tank ( _-

' Methane digestor ' 
d Toilet sea· 

' Mt:thane storage 

~c ~ 

' e ' ,, ~ ·~ 

,ey~;' 
... _.--" 

'- .. ~f 

Kitcher. 
g Water collector 

and fihration 
h Fish pond 

Sod roof 
j~ Polythene screening (origin.tlly inflated) 
'.k Openable panels 

Hydroponic beds: 
m Nutrient feed pipe 
n Nutrient 0\'t:rflow 

(b) 

(c) 

n 

(b) 
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83 Desig11 by C. G. Golueke and W.j. 
Oswald. This proposes a food!waterh.l'aste 
>ystem for four people. 'fhe occupants a11d 
animals are btmsed in a single strncture, and 
the wast:J products are used to grow algae imd 
genm·ate methane for cooking, refrigeration 
a11d water-bt:ating. Food is ful~y .o;upplie J from 
the animals and a presumed adjacent s{te for 
vegetables. There is no ~pecial provi!iio" for 
electricity or space-beating. (a) Floor plan 
(b) Cut-away showing intet-ior (c) Pattern of 
autonomy. 

-~-f 

iB 
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Stret:n Farm - continued 

C3 'Ecol' built by the Minimum
Cost Housing Group at McGill UniveN
ity, Montreal. This is a simple two-part 
structure of wood and cast sulphur
cement components, intended for use 
in tropU:al areas. There is 1m need for 
~ace-heating. The water supply and 
waste-tt'eatment unit ii separate from 
the rest o{ the stmcture. Cooking is solar 
and ione outside the bouse. See also 
Fig 11. 
(a) General view of the •mit (b; Floor 
plan (c) Elevation (dJ l't.ttern of auton
omy 

(.l . .. 
' ·~..; 

r ...... 

'Integrated Solar Dwelling' designed by john Short!. Timber 
frame structure with greenhouse section, insulated with cardboard 
and cupboards, with a small 'retreat space' for very cold weather. 
Solar beat is collected passively in the greenhouse and south walls 
panels. The tower holds wind-generator a1•d water-tank. Occupancy 2. 
See also Figs 12 and 14. 
(a) Exterior (b) Plar. (c) Patl'ern of Autonomy 

,. 
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D Co~versions 
These ~re adjpUtillnSOtexi-s-Etng:'"<;tructures. Two 
examples arergiven, 1 both by Ian ~ogan of Low 
Impact Desiq_p, one urban and one ruraL 

(a) 

(b) 

IV/HOUSES 

Urban bouse design for Conservation Tools and Technology 
Ltd. The walls are insulated on the outside and cladded with match
board, The windows are covered with a floating greenhouse for passive 
heat collection. A beatpump extracts heat from :he roof space and 
.~tares heat i" butyl bags ander the ground floor. Electricity is 
provided by an Elektro generator rated at SkW and mounted on a 
mast next to the house. 
(a) Front elevatio" (bJ Pattem of autonomy 

D2 Hillside Cottage, the designer's home. Originlllly little more 
tha'J a ruin, it has been restored with vernacular materials in an 
ur.usual way. Ian Hoga1z remarks: 

The house lies on the boundry between the highland (Cotswold) 
verotaeoular of ~~otone walls and roof, and the lowland (Vale of 
Berkeley) vernacular of red clay bricks anJ tiled roofs. So the 
uphill side of the house is the one, and the downhill side is the 
other. Ha Ha. By the time we'd built that stone roof, I was knack
ered, nnd the tiles are easier, so we finished the south side that way. 
But throughout, vernacular materials are used with up-to-dare 
buading-science infonnation - damp-proof. insulated. Autonomy 
is possible, if you trim yr coat .•. 

The cott.age sits on a two-acre wooded site, and uses wood for all 
beating purposes. The next stage is a greenhouse to be built O>! the 
SfJUtb wall for passive solar beating and 'parakeets, "Jipers, lemurs, 
s:rapes, figs ... .' 
(a) South side (b) North side (c) Wind generator (d) Pattern of 
autvnomy 

155 



  

Having described a number of built, planned or
dreamed-of autonomous systems  principles
behind them,  have to try and make a more 

 analysis of whether they are worth all the effort,
 at  whether they could be. There  some

pretty ideas, but one often gets the feeling that 
must be a catch somewhere.

We have to weigh costs against  short
discussion of the different aspects of cost is neces-
sary before getting down  the  issues.

For a start.  have different motives,
 there is no universal yardstick for costs and bene-

fits that applies equally well to them all. Purely eco-
nomic motives are  and autonomous units
are usually justified on ecological or social grounds,
or simply as a way of life. Of course, no unit
can be built in complete disregard of financial con-
straints, but money  are not the   
need to consider.

Secondly,  distribution of costs over time 
be considered, especially where autonomous
servicing is being compared with  servicing.
The initial    what the system

 to build  contrasted with the running cost 
what it costs to keep it going. As we shall see. the
overwhelming tendency is for the capital costs of
autonomous  to be high, and the running
costs low;  the opposite is true of central
servicing. Neither alone is a very good  for com-
parison. From the point of view of running costs,
autonomous systems can look miraculous (‘Free
Ho: Water!’ as the solar-panel ads say), but when
capital costs are  they can seem absurd.
The only fair basis of comparison is what is called
the ‘Whole Life Cost’, which is the total capital
and running costs  a system over its entire life-
time. The yearly average of this I shall call the

Average Annual Cost. It has some disadvantages in
that it involves making assumptions  inflation
and interest rates,  is likely to
last, and so    

T h i r d l y ,     
considered. In  

  be
 of the

  on    or unit
occupant,  what   as a
whole. Obviously the   au 
units can     build  benefit
from grants, gifts of  and  and
other hidden subsidies:  is always  for a
few to live in the cracks, but we  ask the
question  if   This requires

  about all  e  where did
the skills of designers and  come from? How
did they  the time to do it? What about all those
scrap parts? and so on. This  both ways: central
systems too are subsidised from general taxes, and
grants are available to householders for certain
capital costs such as bathrooms. All this can often
be difficult to assess in detail, but it must be borne
in mind.

These distinctions will be important in the discus-
sion of economics which follows. They allow a bit
more precision, but underneath it is mostly guess-
work. We know rather little about the economics of
autonomous units because so few have actually been
built, and even fewer properly costed or monitored
for performance, although most of the sub-systems
have been investigated in isolation. Furthermore, in

 real case the costs will be affected by innumer-
able factors such  climate, density, distribution,
pattern of autonomy, local resources, skills of
occupants, efficiency of design,  rates, mono-
poly powers of suppliers, and so on. It is therefore
only possible to discuss general tendencies, and most
of the numbers I give will be at best informed
guesses. The  graphs’ are particularly

 but they do not need to be exact to
make the points. The final joker in the pack is
inflation,  could make nonsense of everything.

NON-MONETARY COSTS

Autonomous units are not generally  for short term economic
reasons. They may be built as an experiment to try  potential
economies, or as an investment, or as a hedge against troubled times
to come. But the rationales given are more commonly ideological, in
the broad sense, usually to do with environmental impact and resource
depletion.  claim is that in these respects autonomous systems
offer a substantial improvement over mains services. Is this a



 2. ‘ENERGY COST’ OF BRAD
SOLAR ROOF.

1: ENERGY COST

C o m p o n e n t Energy  W e i g h t   
 per

kilogram)

 
and  85 176 15000
Glass-reinforced
plastic  204 6000
copper  23 8 1700

 
 

transport  2 0 0 0

T o t a l  2 5 0 0 0

2: ENERGY RECEIPTS 

250   500W thermal)
Net  yield  

 manufacture  grade, and the 
  ‘pessimistic’ figures have

  For
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MONETARY COSTS

A discussion of non-monetary costs is necessary because the 
price of goods and services does not reflect   aspects on which
we  to place value. Prices  also distorted by inflated 
taking,  cartels, subsidies, and so on. But prices do reflect
many things we want to take account of: material costs,  costs,
capital costs, scarcities and  social values. And since in practice

 deeply condition every choice that has to be made in the design
of autonomous units, money costs assume a central place (as usual) in
this analysis.

A few numbers will illustrate the typical cost comparisons between
autonomous and central servicing.  ‘typical  detached
house’ cost about  for materials alone in 1973. The Bill of
Quantities for Brenda Vale’s house (Fig  which is about the same
size, came to  Mains servicing in electricity, gas, water and

  for the typical house in 1973 cost about  a year
(national   it  be lot more now). Comparable supplies
would be much cheaper in the autonomous house if the capita! were
provided free, but the average annual cost including interest on capital
and maintenance costs  be at least twice as much and probably
more. And this is not even quite as good as mains  There are
limits  the demands that  be made, and a certain level of daily or
periodic maintenance is required. To mimic mains 
absolutely, for example to be able to  all electrical loads at once,
flush noxious chemicals down the toilet, use sprinklers on the lawn,

 raises the capital cost of autonomy (and hence its average annual
cost) from high to astronomical.  point is, how near to mains
standards of performance do we want to get?



  AUTONOMY: NARROWING THE DIFFERENTIAL

 what circumstances are mains services   and
 services cheaper? In  of  27, what might 

 C    and Curve B   A? Some of these 
  location) have  be     (such as fuel

 are social or economic trends that have  he  Yet
hers (eg new designs or life-styles) must be  or created.



is in  sacrifice of  amenity factors in such a way as to
reduce costs without a concomitant loss of perceived  subjective
amenity. Work and effort are substituted for material or capital stock;
consumption is reduced to levels that can easily be provided by the

 autonomous systems; and discomforts and inconveniences
which arise from the unreliable performance of the cheap systems are
cheerfully (well then, stoically) borne. These sacrifices define another
class of costs, namely  costs, which to a large extent can be
exchanged for money costs.



LOCAL ECONOMIES OF SCALE

Technicalities, difficulties and advantages of collective forms of 
 have  met already under ‘Sharing’ and ‘Size’. The principal

conclusions were that, although  amenity costs  incurred
 sharing in the provision of services.  may be substantial savings

 money  that make the exchange rational; and  above a
 clusters of buildings  over  single

buildings. Socially, the simplest form of such a cluster of buildings is
a group of nuclear-family-sire dwellings, sharing common services.
Perhaps this is as good a place as any  start social experimentation
into  systems. Richard Merrill of the New Alchemy
Institute has  economies of scale for this situation, and shown
that different sub-systems  differently  larger scales (Fig 
This is an important  and worth describing in some detail.



This part takes up the story where part IV    describes some
 (alas, only  yet   collective  

 collective proposals  discussed in part VII (see Figs 33 and
 and in Visions No 3 and 4. The interpretation   bar charts is

 in part 

162 COLLECTIVE AUTONOMY 

Such reasoning as these examples 
: represen~ ca_nnot and should not be 
· used to JUStify autonomy. It seems to 
: me that more solid and honourabk 
' justifications from the resource point of 

view are only to be found in the 
.::ountryside, where network costs from 
central plant are high. ambient resources 
are abundant and are not feasibly 
collected, concentrated and redistribut
ed again. The communal level would 
reduce plant costs over the private level. 
and reduce ni'twork costs over the 
larger public level. This would help save 
the concentrated resour.:es whose exist
ence makes feasible the functioning of 
central plants which are absolutely 
necessary in the cities. Here the primary 

, justification of the intermediate scale -
: the communal level of servicing - is 

nm technological but sociaL 

! Collective~scale semi-autonomous units 
i achieve ecor.omies over the private 
I fevei through co-operation, specialisa

tion, and in communal use patterns 
as well as communal production 
p.ztterns, As against the public level, 
savings are achieved through the emerg
etlce of 'residual factors', the product-

1 ion vf useful goods and services with 
· little apparrmt cost, with hardly anyone 

noticing it because they are pan of the 
· mciallife of t.'Je community, or games, 

'bees', festivals, neighbourly gestures. 
That these can become a major part of 
economic life is a basic article of faith 
with ma11y radical uonomists. Their 

! operation could be seen in, say Barcel-
1 ona of the late 30's, or in contempo,.. 
ary China. But there is no doubt that 
the infractioJJ of the convention lily 
clean separation of public production 
and private consumption would strike 
most people in Cllpitalist cultures as a 
loss of amenity. 

Keeping the distinction is regarded 
as one of the mln-ks of a high standard 
of living. Once again, therefore, the 
social unorthodoxy of communal 
arrangements prevents 'responsible' 
designf!"S or planners from considering 
them. Perhaps this is just as well? Mean
while, the initial expense and difFICUlty 
of finding and obtaining the use of 
groups of buildings and/or land is a 
severe restriction on 'nouveau pauvre' 
builders, although they can at least 
envisage the possibilities (Fig E4, ES, 
33, 34, Vision Nos 1, 3 and 4). 

All this is not to argue against the 
validity and necessity of the private 
and public spheres, only against their 
exclusive domi11ance. One cannot be 
dogmlltic about the balance because 
circumstances vmy so muc~. City and 
country demand radically different 
patterns. But the nettle must be grasped 
somewhere, and here is a rule of 
thumb, 

Richard Merrill remarks that, accord
ing to his im .. •estig.:~tions, a group of 20 
family~sized units captures most of the 
economie$ of scal.z for autonomous 
systems. This agrees fairly well with 

I 
the social criteria that separate co-oper
ation among friends from transactions 
among buyers and sellers, and define 
a 'village' or 'tribal'(?) scale as a useful 
intermedilzte level. 

Once more, this is not instead of, 
but as well as, the private and public 
levels. It is a question of finding 
appropriate ba!ances. 

VI COLLECTIVE AUTONOMY 

proposals 
Other 
34) 

one realised) for 
are 

givc.'l IV. 

Ef BRAD r Btot•u·hnic Research and Det;elop· 
merJt), l:."itbiiJ-y-Gaer, central Wales. "fl_,ii is ~·trictly a 
'conversimJ ', one wbich dwarfs the origi11af structure, 
although the .~bape and orientation were strongly 
influenced by the small stone cottage whicb forms the 
north wall. The main fj-ame is timber with polystyrene 
insulation, a11d a 60m2 open-type collector for summer 
hot water (see Box 1 for energy calcul<~timJS). Food 
Qnd wood-fuel are p~ovided from a 4Q-acre site. 
Occupancy 12. The structure was built by tbe 
occupants with a little help from their friends, and 
cost about £10,000, 

Efl Brune/ House, 
designed by Rob~rt and 
Brenda Vale. This is a slightly 
largeY version of l'ig AS, 
occupancy 6, under construct
ion on the campus of Brune/ 
University near London. Fig 
A5(a) gives an impression of 
the general appearance, but 
the roof is steeper in this 
versioJ;o, and the systems are 
simpler and cheaper. Robert 
Vale describes it as 'the missing 
link between the eco· 
concordes and the string-and
polytbene-bag brigade'. Auto
nomy is approached in two 
stages. (a) Section; (b) Pattern 
of autonomy - phiue 1; (c) 
P .. ttem of autonomy - phase 
2. 

E3 Eitbin 2. This is 
another, much larger variant 
of the Vales' basic wedge
shaped design (Fig A5). It is a 
communal bouse for 16 
people, intended for the 
BRAD site in Wales. The same 
long, flat structure with green
bouse is retained, with an 
extra floor for bedrooms canti
levered out over toe concrete 
or monolithic e01rtb walls of 
the ground floor, which is used 
for communal facilities and 
services. The standard of 
autonomy and performance is 
high, but owing to economies 
of scale and shared facilities, 
the cap;taJ cost per head would 
probably be Je~·~· than for an 
ordinary family bouse. 
(a) Ground floor plan; (b) 
First floor plan; (c) South 
elevation; (d) Section: (e) Pat
tnn of autonom.v. 

(a) 

(b) 

(c) 

left off It 

(a) 

autonomous units. 

of tbe 

(a) Norlb as,tJi-ct during construction, 
showing shell of original building; 
(b) South west aspect, showing frame 
and solar roof under construction.: 
(c) Detail of solar roof(st.·e also Fig 
7 in 'Sunshine Superpower', by 
Robert Vale, for diagram of circuit 
and for drawing •4 completed bouse); 
(d) Pattern of autonomy. 



:1 
I 

1 Anodized ·or
~-gated alum
Lr.Lum 

2 Class-reinfon:
ed plastic 
covers 

3 Standard alum
inum glazing 
bars 

4 Hot water 
gutter (pvc) 

5 Rain guner 
{pvc) 

6 Polystyrene 
in!.l.llation 

7 Perforated cop
per header pipe 

8 Cold feed pipe 
9 Ridge ti:es 

E4 B'a<k
ne/1 Jiousing 
1--'state. :Wick 
Ikdford's fanci
ful but pouihie 
idea for suburba11 
housing. Rows 
of low-rise houses 
might be ideal for 
solar heating, 
wind-genjl.rators 
could be used to 
st<1re grid lollds 
and garden space 
for co-operative 
vegetable product
ion. This might be 
a s-o~burban • 
compromise 
between Vision 3 
and Vision 4. (a) 
South elevation: 
(b) LaJ!.out; (c) Pat
tern of autonom_v. 

E5 &dial House. Another br..sic idea, 
proposed by Herbert Girt4rdet. The rooms 
have d1j{erent functions and beating standards. 
The central room (around the stove or furnace) 
is completely surrot'frded by other rooms, 
therefOre well-insulated, and suitable for com
munal use in the winter. Exterior cl4dding can 
be removed in the summer, and part of the 
outer girdle of the house used as a gyeenbouse. 
The house is intended 1-'J be set in a circul4flot 
of land for garden crops, in 11 community o 
simil4r plots with shared so1rvice facilities. See 
Fig 33 for the layout. (a) Floor pltm; (b) 
Section (c) The model (d) Pattern of autonom_y. I 6'.UHIIOVSE 

1~/V/!11":>~ 

5 t.r!Tfi.A!IC~ 
.1- 9rvpr 
SWO~Of 

6 BATifiUXJM/Wc. 
7~fTc.{/!:N 

g 11'0/'t:.P..tlDM 
q STD~E 
!Of~C~ 
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 is clear that most of the autonomous unit 
described in this article are technically feasible.

 have  been built and. after  own
  But   nearly

  cases, built with   of cash.
material subsidy or dedication. And the household
unit is in many respects  small,   

  in the long term. We need to 
ways in which  units could  better

 into the existing patterns of servicing so
as to make a positive contribution  problems such

 resource depletion,  supply, housing, unem-
ployment   help people live in a 
but   and  the transition to a

 economy.
 hard to  a straight face after writing such

a sentence, hut  shall outline two general proposals
for the servicing of semi-autonomous communities,

 for the country, and one for the city. Both
 involve a group of dwellings with many shared 

  that local authorities are willing to
co-operate and would make planning conditions

 perhaps  give grants. I also assume
co-operating groups of occupants in the form of a
housing association or  such  with

 some kind of legal status, whose members are tilling
 to adopt new work-patterns and living 

 COUNTRY

 I  not argue at length over the case for 
rural population. In   life would he more

 agreeable for everybody  the population were
 better distributed. Cities could be less oversized and
overcrowded; and the countryside would he less

 and boring.  more people on the land,
intensive cultivation could raise food yields per acre,
at the same time reducing the need for 

 hungry machinery and chemicals. Since the use of
ambient resources is easier in the countryside, the

 people they serve, the less the load on over-
stretched central services.

The main function of a semi-autonomous rural
 should be agricultural, yielding a food

surplus  requiring as little input from outside
 possible. A range of technical possibilities is

indicated in Fig32. based on three existing units.
 Layouts would depend on local circumstances. Two
 possible kinds of layouts are suggested by Fig33 
 Vision No 3 but  are rather more ideal than
anything likely in practice. Although the emphasis
would have to be on new building, there would

 presumably he extensive rehabilitation of old
 The more diversity the better. Size is a

 completely open matter, hut ‘village’ gives the
 general idea. As an autonomous unit, the village
would run its own services, and he sire-specific.
tuned in to  local  as closely as possible.

Probably solar heating would best be done at the
private level, perhaps with shared storage between

 clusters of buildings. Other servicer could 
 might well be provided by a pair

 win&generators   with no storage, 
 up  by mains or by a liquid-fuelled 

 whose waste  would he  to
  hot    or

hing,  for topping up  In
 agricultural community conditions 

 for producing  gas, with plenty 
 and  waste.  would he done

 central  (as with the 
 would be preferable to allow for 

I maintenance) and the gas piped to individual
 Great care would still he needed in 

, and back-ups of bottled gas might be 
man  would be a small proportion of 
al and would probably not he  piping 

 point. It could he treated in smaller diges
“posters or earth closets.  water could he
red for use on crops, or disposed of via land
ins.

 supplies would depend on local 
 rural areas streams or springs would he

 and a communal reservoir could  cot
 to buffer  demands. Well-water 

pumped up by windmills. Purification could 
  and the water piped to household

nking water could be provided centrally and
 by hand, or by filter-candles in 
 Food would almost all be produced

ally. Herbert  plan (Fig 33) strikes 



,

a good one for intensive horticulture and 
 The plots round  building are for use at

 discretion of the occupants, but there are
 where trees, flowers and other ‘free’

 are grown. Beyond the private plots is 
 worked land  heavy crops (cereals, winter
 and animals. Elsewhere there would be glass-

 and facilities for the less orthodox food
 if necessary (hydroponics, aquaculture).

 of the land could be used for sustainable
nber-growing, partly for wood as a material, and

 as a winter back-up fuel.
  arrangements would  be

to  Little need be said  a
 meeting place, food store, medical 

 green, school if the community is large
ough, and any  facilities that might be

 The mixture of work inside and 
 community would have to be decided. Perhaps
work would be done ‘inside’ and external supplies

id for by the food surplus.  could be a
 amount of light industry,  

ing agricultural products like hides  wool.
 could be processed (dried, etc) as well as sold

exchanged direct.  inside and out-
 work  be done in  or depending

 skills and preferences. Mach of the on-site work
 be in maintaining  service systems. 

  of  might be Land Trust, with
 private ownership, an arrangement with 
 precedents in the USA.

   less encouraging. Anyone
   such ‘ideal’ villages must feel the

 of  examples of  utopian com-
mit%  Jos Kingston’s article ‘It’s Been Said

   Where Did That Get Us!). These have
 ended in  after a few years. It is
 to argue (and I would) that developments

  the nineteenth century 
  and running of such communities

 more practical today. Even so, many of the
 technologies’ of today were anticipated,

 by the  William  as early

  What I  outlined is a mixture of the
kind of community envisaged by Thompson, the
kibbutz in its pristine form (as envisaged by, 

  the Chinese Production Brigade, laced
 alternative technology. As  this form of

rural life has never been widely successful in the
industrial world. but its economic and  ration-
ality  plain enough. I could go on 
endlessly about  it has not worked in the 
but  is  to  again each 
(yes,   the Revolution).

One final remark needs to be  The
occupants of such a unit must  that 
sufficiency is not enough.    exist by

 of investment provided  measure by
the sweat of the wider   
 useful surplus.

THE CITY

The  counterpart of the rural utopian dream
has concentrated on  the sense of com-
munity; of commitment to a 
making  unique, cared-for, and a good place to be
in. This must involve sharing because the sense of
community is the antithesis of ‘little boxes’ and the
private, private life of passive  A vision
of ‘how it could be’ was suggested a few years ago
by  Berkeley Tribe in a dashing proposal called
‘Blueprint for a Communal Environment’ (Fig 34).
Streets would be closed off and made into gardens



 play grounds;  walls broken down and the
muse-spaces shared; trees would  planted and

 and walkways constructed to connect build-
ngs; social services of all kinds would be organised

 one house would become the community
Life-House’.

There is something of a ‘sixties period 
  of this, but let us not debate that

 it  on the  lines. What we have to ask
 how the social aspects of such a scheme can 

 with a certain amount of  
 activity, and with  utility services

in such  way as to be practical, economical, 
beneficial both to the inhabitants and to society as
 whole.

 units of the kind  in this
article tend to be impractical in large cities. It is
almost certainly better to concentrate on making
better use of  services, possibly supplement-
ed by autonomous  but chiefly by Clever
ideas and Making Do. It is necessary to find a ration-
al  of mains, communal and household scale

 way of assumptions, let us suppose that prices
of everything continue to rise faster than wages.
Costs of fuel and other non-renewable resources
rise even faster. Unemployment is at record levels.

 of payments difficulties are acute. 
  problems constantly threaten mains

services. Under these circumstances there would 
greatly  demand for social security
payments, unemployment benefits, and subsidies on
essential goods and services. In other words, govern-
ment and  authorities would  themselves
faced with greater demands at a time when their
means to meet them was stretched   the limit. The

 could be cased by encouraging co-operative
self-employment, and self-provision of 
including food.

Local authorities,   to provide
housing, will prefer the  of old build-
ings to the construction of new ones. Further, they
should be willing to permit and even  

 and self-maintenance, as a way of cutting
costs. Imagine, then, a block of terraced houses,
emptied and awaiting demolition, but with service

  intact  merely disconnected. A Housing
Association approaches the council and offers to
rehabilitate the terrace on a long-term basis. The
council agrees and offers financial support. How
might the terrace be organised?

Vision No 4 shows the general appearance of such
a terrace, and one way it might develop after a few

The  could be  as follows: two
groups of four  physically collectivised, and one
group of two. The remaining two become 
‘Centre House’ whose facilities are shared by all
occupants of the terrace. Up to  people 

 in the terrace including  in the three 
 dwelling units, one  perhaps ten and

the other two twenty each. B  are private
and  in size  to need. The rest of 
space is collective,  parts more regulated than
others. Each unit has a  and common room.
Other rooms are used either for purposes of the
unit itself,  of the whole terrace: playrooms,
pottery, weaving, darkroom, library, games, music,
storage, etc. Activities with heavy  of energy 
materials are concentrated in the  House:
bakery, laundry, sauna, workshop, perhaps also
meeting space, food  office, etc.



     It is  seeming paradox that
   each extension of the scope of

 if it is to remain honest and 
exploiting, requires commensurate

 of collective 
 If healthy autonomy can

only  through cooperation, I



is scheme is described in detail
 166 and 167. It’s not so

 an  as a 
 terrace, in which 

 reduce demand for 
I services. Space inside 

 is   group!
them being  together as a

 unit. One pair of houses 
 for heavy-consumption 

 facilities such as  work
 (see Vision No  bakery
 a n d    

 and coffee shop. Gas, 
 and  is supplied 

 mains, but the community 
 to use   
 It  its own sewage 

 it as garden, greenhouse 
droponic  More detail
possible garden  can 
 in Vision No 1. 

ods of such communities 
 larger facilities such as 

 workshops (Vision No 5
   N o   
 institutions.
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into the greenhouse where it's absorbed by 
the plants which then take three months to 

grow. 
Peter Have you come across a successful 

digester design that actually produces more 
methane than it takes to keep it warm? 

Graham WeJl, you "re just talking about 
the methane aspect. But the main point about 
shit treannent is to change shit back to food. 

Peter But that can be done aerobically 
with compost heaps and all that; mavbe 
aerobic decomposition is the best? · 

Graham No. I think that the anaerobic 
digestion system is bener than the compost 
syst~m just purely from the aesthetic 
viewpoint. Having some raw shit straight 
outside your winrlow in a confined space like 
this can cause problems. But if the system's . 
anaerobic Jmd it's treated before it comes out! 
you just put it on the plants without any 
objections. 

Peter Well. they seem t< r -...;.. 

aerobic system in China ~ 1 ! •· 

you say is the proportio 
food you grow? 

.at would 
} }U buy to 

Graham We buy dai")' md eat's 
meat- because we haven': , ,·ege::::rian 
cat. Of the vegetables. I we •. ~ say t.IJat we 
grow about 70 per cent over the year; during 
summer the supply i5 tota' We also have to 

buy bread. We use the gre• :wuse to grow the 
sort of stuff that makes '"'1 'taple diet 
really tasty. It's also use -· ~course, as a heat 
source and as a rain collector and as a nice 
space to live in. 

Peter What about the pond? 
Graham We couldn't ftsh farm with the 

pond because the water level goes Up and 
down. We had a fantastic drought this year. 

Peter You're not on mains warer? 
Graham No. We had to take some water 

out of the pond to wate:· the plants, and we 
lost a few of the £sh. r.. course, the 
possibilities of w;•at y~•u could do are 
fantaStic. But it's a ho..:;.;e not a laboratory, 
though we enjoy tinkering around with a 
few things. 

Peter What about building ceo-houses? 
How do you look on other people who build 

r them, not always for the same reasons as 
you - like the really fancy Cambridge design 
that cost~ £20,000? 

Bruce Some people can build a canoe to 
go up and down river on and some people 
can afford to buy a yacht! 

Graham How do you define an eco-house? 
Presumably the reason you refer to the 
Cambridge design as an eco-housc is because 
of the technology?• 

greenhouse. 
(Bottom :-ight) solar collectors. (Bottom 
left) The l!!olar water heater at the- vicanLge. 

Peter The Cambridge house is an eco-house 
only in the sense that it mimics nature. 
Everything goes round and round. I could call 
it an autonomous house but of course it's not 
autonomous to build. 

Bruce I don't really regard these houses as 
ceo-houses. There's no logic in the technology 
that allows them to be done up as a consumer 
product. The reality is that twice a week 
you "ve got to get elbow-deep in sllit ... 

Peter But what would you say to people 
who argue that that position is elitist because, 
the way society is now, most people just 
could not do that - and because it must be 
restricted to the few people with technical 
aptitudes and skills who can do their own 
self-maintaining. even build their own houses? 

I suppose that we, collectively, have a very 
deep faith that it's tht birthright of human 
beings that they should have this self
detennination in all the things they do. That 
worries me, because I don't know how to 
answer some very cynical people who say 
that: (a) people don't want to do it; and (b) 
they couldn't de it anyway. 

Now if they couldn't do it anyway, well, 
that's an appalling thing for me to 
contemplate ... But if they don't want to do 
it, then, I mean, whose side are we on? If they 
really don't want to do it, is it because they've 
been, as it were. corrupted and they just think 
they can't do it? They have an illusion of 
impotenc~r It might be thaL But might be 
that they just don't want to, they really do 
want to do something else. So we remain a 
sort of fringe minority, articulating our own 
tastes and values. 

Graham I wouldn't say that our position 
is elitist; or if it is elitist, I wouldn't say that 
it's exclusive. Whereas a house that costs 
£20,000 to build is exclusive. 

Godfrey This cileory that all of us seem to 
have at the back of our minds- that inherent 
in every human being is the desire to be 
creative and be self·sufficient- I think it's 
like an act of faith. It's not corroborated with 
any particular evidence - it's like th~ belief 
that all men are equal: there's not much 
evidence for that. It's just something that we 
have to accept as a bas1c premise until proven 
otherwise. Of course it's just as hard to 
drsprove the hypothesis that people are 
born with an innate ability to take control of 
tJ-eir lives. as it is to suppose that people are 
born withoUt that innate ability. But don't 
you think that behind all this thf:"re's a notion 
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somewhere of the 'whole man' or 'whole 
i woman' - of a person who spends some of his 

time growing vegetables, some of his time 
' playing guitars, building houses when the need 
arises and writing books or drawing cartoon 
strips? That, to me, is the ultimately 
seductive idea. and I don't think it's 
necessarily elitist to have that point of view. 

Peter Well. as you say, it's not proven. But 
other people can cite the evidence that if you 

: go round the Ford factory they're just not 
interested in this kind of thing. by and large. 
And they can ask you, "Are you helping, are 

~ you any use to them?'' 
i Godfrey But if you take that further -
i say, if you went to some people on a remote 

Pacific island who'd never heard of transistor 
radios or other baubles of civilisation and 
said, "Do you want a transistor radio?" 
they'd say, "What's a transistor radio?" 
-----w--hat I'm getting at is that th.ese people, 
never having experienced the sort of things 
that we're talking about, would have no words 
with which to express approval or disapproval 
of them. Therdore to say that the people in 
the Ford factory don't want autonomous 
houses or alternative technology or whatever 
is a bit meaningless. 

Bruce "Alternative technology": it's an 
abstract com:ept. It's a poi,nt of reference, but 
it's one I'm less and less happy about. I can't 
get to grips with that lingo any more. 

Peter It's funny that other people have, 
you know. I mean, it's appalled me, what's 
happened to 'AT'. But Alternative Technology 
has become a movement in the sen~e that 
people use the term to refer to each other -
but actually they're all cluing completely 
different things ... 

Bruce It's obvious wh.y it's become a 
movement. . I meau it's the media ... 

Godfrey Yes, but I think a mOre subtle 
reason may be because people in this era have 
faith in gadgets as a solution to problems. If 
the" present gadgets won't solve the problems 
theri alternative gadgets may solve them ... 

Peter So is the essence, for you, building 
it yourselves? 

.8mce Well, there's a reason for that 
essence- you're part of it, it's an extension 
of you and you're an extension of it, and you 
know it and you love it and you hate it, and 
you can do things to it: you can modify it, 

j change it, and it can modify you, change you. 
You c2.11't phone up a plumber ... 

For the same reason, the loveliest houses 
are squatted houses, where it's a free house, 
a liberated house. People can carve up the 
inside, take the floors out, punch holes where 
they want ... because it's out of capitalism. 
A squat is about the only example of 
something that's out of capitalism. Albeit 
it's only temporary, and it may be 
convenient for capitalism, it's still something 
where there's no _market repression. 

Godfrey An essential aspect of what 
you're sayiP;r seems also to be that the act 
of creating shelter for yourself should be, at 
the same tUne, an act of affirming your 
independence of the State and the System? 

Broce But there's more to it than th<.~t. 
There's got to be thoughts about wh:>.t c2.11 
survive in the future, realistically -not so 
much ecologically as politically. There's 
something happening that's makirig it harder 
for people to live with any kind of self
determination. And if there's going to be 

i something that can survive-. though it's not 
j going to be one thing. it's gomg to be 
1 umpteen things - then one of them might 
i well be a kind of Street Farm-type scenario. 

In twenty years time, what are we going to 
be doing? Who knows, but we're going to be 
doing something the way we want to do it. 
Not the way we've got to do it. 



A certain amount of knowledge of the physical and
chemical properties, and of the  charact-
eristics of materials, is essential if you intend to
design and build your  AT hardware.  

   are   thaw
  do    strength at 

Before you read this section you should know the
answers to these questions, which may be found in

  Science  Materials   You
Don’t Full   Floor by J.E. Gordon

(Pelican, 1968). But to give you  idea of the
answers, here  a couple of quotations from the
book:

 I weigh 200 pounds and stand on the floor,
then the soles of my feet push downwards on the
floor with a push or thrust of 200 pounds; that is
the business of feet. At the same  the floor
must push upwards on my feet with a thrust of
200 pounds; that is the business of floors. If the
floor is rotten and cannot furnish a thrust of 200
pounds then 1 shall fall through the floor. If,
however, by some miracle, the floor produced a

 thrust than my feet have called upon it to
produce, say  pounds,   result would
be still more surprising because, of   should
be  The  need not be a stationary
weight.’

 wind, blowing where it  pushes on my
chimney pots. but the chimney pots, bless them,
push back at the wind just as hard, and that 
why they don’t fall off.”

When you climb a tree the deflections of the
boughs are  visible, but  you walk across
a  bridge the deflections are imperceptible.

There is always some deflection-just  to
build up forces which counter the external applied

 load. This is basic to all structures. If the load is

can rake, it will become de 
greater than the structure

formed, and break.
There is no general relationship

between the tensile and compressive
strength (see glossary of terms) of 
ious materials. Cast iron, cement, plaster
and masonry are all strong in compression,
but  hardly any tensile strength; like a pile
of  they are full of cracks.

Chains and ropes are strong in tension, but fold
up in compression. They can best be regarded as

 rather than materials. Wood is three 
four times stronger in tension than in compression,
because its cell walls fold up in compression (yet
wood is mainly thought of as a material rather than
a structure). Compressive failure of this  a
more complicated process than tensile failure, since
there are several ways in which a material can ‘run
away’ from a compressive load. If the material is in
the form of a short, squat column, and is soft, like
mild steel or copper, ii will simply ‘rquish’  side-
ways-!ike  If the material is brittle, like
stone or glass,  will explode sideways in a 
dangerous manner, into dust and splinters.

Most metals and timber, rubber, fibreglass, bones, 
teeth, cloth and rope, are  is, you can
bash them but they don’t break  minerals,!
glass, pottery, resin,  cement,  biscuits
are  they crack easily. Cellulose, the main
constituent of wood, cane, bamboo, and all vegetable:

 is very tough. Yet chemically it is a sugar, and
all crystalline sugars are very 

At  end of this section, I will explain the  
 strain,  and strength, and basic

methods of calculating values for them. But 
 I shall say no more, as   Science 

Strong Materials explains admirably the theory and



practice of materials and structures for anyone who
wants more information.

Ecologically, however, there are many conflicting
        or do  pse, 

      
cut and machined, light; strong, wi!!  oxidize or
rot (in a pollution-free atmosphere), and potentially
can be used in very long-lasting products. However
the  heaps beside the associated mines, and the

 hydra-electric schemes  to provide
cheap energy for its processing,  cover vast
acreages of good farm land. In view of the pollution
and  thus  we certainly should
not be designing  into throw-away
products.

Copper  a similar history of production. As for
its consumption, we in the Western world already
have more than our fair  If the known world
copper  were divided by the world’s
population Americans   only one third of
what they currently  But where does all the
copper go? The amount in cars and luxury items is
minute; in houses some is used in copper water

 water pipes, and wiring. But most copper

head wires of the national grid. (Maybe they  the
high voltage in them to stop people nicking the
copper!).

 political implications of high technology
materials should also be considered. Are we obtain-
ing them at the expense of the living conditions and
standards of those in other parts of the world? Or of
the working and health conditions of those who

 them? Is the system for obtaining them only
possible with large, all-powerful corporations? And
by ushg these materials are we becoming dependent
on these corporations, who will ultimately control
every facet of our lives?

An example of an ecologically OK material is clay.
The continual silting up of river estuaries produces
more clay than is currently consumed. Its availability
is not dependent on large corporations or high
technology; many potters dig clay locally. Ceramics
are not only good for cups, bowls and plates, but for
food, grain and drink storage, for furniture, and of
course for houses. Bricks’  made of clay and
although a lot of energy goes into firing them, the
process could be performed more ecologically with
a solar kiln (used on those frequent hot summer
days!  or by having a kiln centrally situated in a
house and   use of the waste heat from
the kiln chimney for domestic heating.

If you are a purist, the only materials you can use 
with an ecologically-free conscience are those that
are available naturally, preferably in your immediate
surroundings. Most places have rocks, stones, earth,
clay or sand, and some wood. Particular areas have
chalk,  lime, peat, granite, etc. Then there’s coal 
and metal ores. Most deposits are owned by someone,!
but even if they weren’t someone would soon 



mining and processing them for a living. So we may
 well accept that such materials as iron, copper,

)
tin,  lead exist and-so long as we recycle them-
always will.

Generally speaking then, wood, clay, glass and the
more common metals   right for us eco freaks,

but synthetics and plastics (which obviously depend
on high technology)  out. (Except perhaps in

 these early days, when cost and time force us to use
 these nice,  plastic drains, and that bit

of plastic sheet to cover the roof while it’s off for 
 building-oh yes and a few inches of polystyrene

insulation just to save energy now But we’ll
 investigate organic insulation later.

Finally a word about my pet hate:  I
speak not in ignorance.  have used fibreglass very
successfully in making moulds and bucket-type sear
Although it is a marvelously versatile material, it is

un-recyclable. After a number of years it loses its
strength, becomes brittle and chips and cracks, and
crazing sets  you really have no alternative but
to throw it away.  scrap yards I have seen 

body panels, roofs and car fronts, which, due to 
 process of deterioration, are no good to anyone. (It’

the sun’s ultra-violet rays and continued 
changes which break fibreglass up). It is instructive
 to set out the pros and cons of fibreglass in tabular
f o r m :

L i g h t .

Strong (when new).

Can make  for
repeat items.

Can be sawn, drilled,
t apped .

Can be translucent or
o p a q u e .

Can be used to repair
itself and other items

(but different 

Cons

Non degradable.

Loses strength when old.

Very messy to use, how-
ever much  you take

Uses up resources of oii
and chemicals.

Depends on high 
 for its 

 of expansion
often cause failure after

Can cause dermatitis if

a while).
the resin gets on your
skin (so you must wear
throw  plastic
gloves whilst laying it

 a moment, we’ll be looking in  detail at the
various characteristics of  specific materials and the

 and tools needed to work them. Let?
begin, however by examining the basic material
which makes this book possible.

 odd that the technology of  paper-making is
so  f or granted in  society,  control and

 of   depends almost  on
paper-based information. Radicals tend to f orger

 perhaps,  paying print bills) that they
depend utterly on today’s high-capital, 

  paper industry f or  basic vehicle
    of  al l    and

values depends.
If  ‘The   happens,  leaders are

unlikely to announce the event by taking a full-page
 in The Times: equally, one would

have thought  the dissemination of  
 and propaganda could be ef f ected i n a more

independent manner than on the products of  Reed,
 and  other International paper giants.

But can ‘the movement’ ever expect to be able to
produce its own paper, on a scale greater than that
achieved  the f ew small, hand-made paper 

 who  sell their beautiful but prohibitive
 smaller  that of

the mammoth paper mills that gobble up 
acreages   each
year, and  out millions of  tons of  
packaging and advertising?

Derek  looks at what we  be able to
d o .



Paper is one of the simple but essential things of life
and, like sugar, its future supply is  to be
erratic and expensive. The implications of such a
situation are vast: the simplest and cheapest channel
of communication is the written or printed 
on paper. This is especially relevant for Left and
Movement groups,  whom channels of
communication are important for mutual support,
propaganda and information.

The   response is to look at
possibilities of  one’s own, either from new
materials or by re-cycling old. In  this
one comes up against a curious fact of 
paper leapt from the phase of  a hand-craft to
almost total  with hardly a pause in
between.     alternative
modes of manufacture waver uneasily between the
old ‘crafty’ methods and the  demands

 modem  What is needed is a great
deal of research, experiment and discussion into this
middle ground, and a” attempt to graft technology

 craft methods to produce a variety of systems
to suit individual requirements.

Such requirements would differ according to (for
 basic attitudes to technology,  level of

sophistication that can be handled, and the output
 quality of  desired. One can rough out

 basic approaches-the very simple ‘craft’
 an attempt to graft on such  as

 general  might be able to handle; and,
 the  of a small-scale, high output

 This differentiation will be used from now on,
 the last will receive only cursory mention
 of its complexity. And all these remarks 

 only  start people thinking; they  in no
Nay a set of  or recipes.

Next the  is ‘beaten’ to fibrillate it and allow it
 mat easily. Finally the  is made into a thin

gruel with water, spread on to a supporting mesh
 drained by suction, pressure, heat or plain

 In the last stage various things can be added
like ‘filler’ to make it heavier, ‘size’ to make it print

 and  to hide off-whiteness.

 one needs to know what paper is. It is
 a mat of  Any  will do so long 

 absorbs water and ‘felts’,  the  hook 
 another  Reeds, grasses, leaves,

 flax, jute, maize stalks 
 rags have all been  successfully, but for

 last hundred years pride of place has been taken
 the tree.   things are basically 

 glued together by complicated substances
  

Presumably the primary aim of a” alternative
process would be to provide paper for writing or
printing purposes. This  that considerations

 strength or water-resistance can be forgotten.
What is sought is a reasonably white  that can
withstand moderate handling and that has  good
take’ surface. I” essence this means “sing fairly

 material, some bleaching, some sizing
 considerable pressing.

now  paper    terms there are
 stages. First, the original material is ‘cooked’

in some  to extract the pure fibre. Then the
 is bleached and washed to make it white.

The question of whether to use primary materials
 recycle existing paper is one for individual

choice. Recycled paper is inevitably weaker than
the  product so that use  the obvious
material-newsprint-is beset by difficulties. It need!
to be mixed with other  paper to



 adequate ‘felting’ because newsprint is 
 a different process. Instead of being ‘cooked

 newsprint is made by simply grinding the logs
 wood and  the resulting ‘splinters directly

or paper. The individual fibres are  much
 and less fibrillated,  hence break up

 easily.  other problem  newsprint is
 the heavy ink content, and  it was only

ightly bleached in   place  rather dirty
 sheet is produced the second time around,

 second bleaching. The choice of the exact
nix of materials for  can be left to

 but  obvious starting point is 
 of rag to  newsprint.

Having some idea how paper is made, decided
 sort you  to make and settled what your

 material is going to be, how do you begin?
 simplest approach, the ‘craft’ approach, 
 start with recycled paper.  can be 

II a large kitchen mixer or a small baker’s dough
nachiie. Rags should be first cut up into small

  boiled vigorously for a. couple of hours
 a mild bleaching solution,  then added to

 already swirling in  mixer. Paper sheets,
 to a suitable size, could  be added, though

  the mixture  thickens beyond
the consistency of a  thin porridge.  about
5%  by weight. The mush should  beaten in
the mixer for a considerable time-an hour or 

 improve felting, and then tipped into a large tub
into which a ‘mould’  be dipped.

A mould could be, made of any fine wire or 
mesh stretched across some stoutly joined 2”  
made  larger  round  the sheet size
required. A3 is a   to start  moving
larger    For  mesh the
material used for screen printing  serve
reasonably well, though the very  weaves 

 avoided.
The frame is quickly dipped into the mix and

lifted out; the ‘porridge’ is swirled around to get 
even layer and excess poured off. Only experience
with a frame and  mix consistency can tell you

 is ‘excess’. The aim is to finish up with 
 tissue paper nor a heavy board.

 frame is then put aside to drain for up to
 an hour. After draining,  the ‘mat’ still

 over 70% water, the mould is reversed
 to a piece of thick felt-like material, and a pile

 semi-dry sheets and ‘felts’ (to help 
moisture) built up. This is known as ‘couching’.

 pile is then pressed to squeeze out more water
 a simple mechanical press. Then the sheets are

 again and left to dry by some 
 that keeps them flat. Laying on a canvas

Frame and raising it out of the way by pulleys is or
way; pegging them on a line is another and 
method, if slight  is not objected to.

For improved writing surfaces sheets may be
dipped in a bath of either gelatin or animal glue
before the  drying. Bathing in starch increases

 firmness of  paper  gives some surface
improvement, particularly if subsequently each
sheet is lightly ironed. For  kitchen

 like  can be used-sparingly!
Thus, for  simple method, the equipment

needed is a beater-mixer;  tub; screw press
press ‘felts’; a drying system; and a plentiful
supply of water. But such a method is no way to
produce quantities of paper, nor to accommodate
variations in  materials used. For this, some
simple equipment, specially made, is necessary, 
as a simple refiner and a roll-press. The first is,
essentially, a means of grating the  between 
heavy ridged roller  in a tub with a ridged
bottom. Using such  item after  primary
mixer can reduce the beating time to  to ten
minutes yet produce much superior fibrillation. T
mangle-type roll press improves surface 
enormously, especially if a means of heating the
rollers can be devised.

ch

he

to
Moving on to the third level of paper-making 

enters two complicated areas which it is difficult 
discuss briefly and can best he studied in, and
adapted from, the basic texts on paper-making.
These    ‘cooking’ and bleaching of 

 beyond them are the rather remote possibilit
of continuous paper production.

hCooking  boiling the basic materials 
 caustic soda, about a 10% solution, for
 hours. This will work well for all materials,

but for wood two variants have been he



 level of  technology should  beyond
our ingenuity. So the message is-try things out,

 with the simplest methods and graft on the
technology slowly. And keep the juices of invention
flowing steadily.

Derek Bums

acid  and   method. The first uses
calcium bisulphite mainly as the solvent and
produces particularly pure, long  The second
uses sodium sulphide  the cooking liquor and
produces  strong  known as

 
 involves treating  pulp with sodium

hypochlorite  bleach), followed by
washing. This can be done in the mixer stage by
adding bleach solution to the  mix, or it can
be done by  much cheaper, but more tricky,
method of bubbling chlorine  a closed
vessel. Either way it needs careful ‘washing’, ie

replacement of the bleaching liquor by plain water,
as well as carefully planned handling procedures,
before it is attempted.

If one is going to this level of sophistication, the
use of ‘wet-end’ additives could probably be handled
as well. These additives are basically  and china
clay.  does the same job as the gelatin-it
gives a good finish for printing or writing purposes.

 clay is a filler, giving a more solid and whiter
sheet.

 paper production involves designing
some form of endless wire or plastic mesh rotating
over rollers, followed by   for
drying. Vacuum drying boxes under the wire 
differential speed drying rollers-so that one roller
‘skidding’ over  sheet provides it with a ‘polish’-
are extras. The chances of  such 
production of continuous sheet seem remote, yet it
is possible that plain economics might drive us to

 A few figures may make the point. A competent
vat-man can produce about 250 A2 sheets an hour
after a sizable investment in frames,  a small
slow paper machine will produce 25,000 A2 sheets

 hour, and a fast one  To buy, hand-
made  costs about  per A2  
made paper about 

But  seems no intrinsic  why even



 The “Back to Nature” movement of recent years has
 turned many  on to wood as  ecological 
purpose  But the trouble with wood is that

it is scarce and that new wood costs more than 
produced plastic equivalents. Sources:  from
the wood sources mentioned  the  
you can also pick up driftwood, and wood from 
derelict land. Building   return

 ‘knocking off’ time with a  load of scrap
wood to take to the tip next  be glad if
you relieve them of it.

Once you’ve got some wood, to make the best use
of it   thing to do is to grade it. Separate out
the wood that is good for interior use, and exterior
use, the pieces with rotten ends, and others with

 and other infestations for use as fire
wood. Then pull all the nails  of the good wood
and stack it-vertically- with  big bits at the back,
progressing to approximately  bits at the front.
Any bits  than  can be stacked in a box or
bin. Make sure to cut off any rotten bits; watch out

for nails-look carefully all around  
If you buy new wood, get it from a timber yard,

 (not Do-It-Yourself shops). Have a look at their ‘off-
cuts’ (by the saw mill  and ask for them at a reduced
price. Ask for trade discount,  you work for your

self,  are  a job for someone  You 
  to the trouble of getting a  rubber

stamp made  JOE 
man followed by your address. No VAT number is
required as your  does not exceed

 You can then make up official-looking
‘orders’ by stamping your name at the top of orders
in a standard order book, obtainable from any
stationer.

 
If you intend shaping large beams-perhaps from
driftwood or  trunks-you’ll need an axe, a log
saw,  adze, a drawknife and a pair of boots with
steel toe caps. You’ll  need a wet stone and 
oil stone to keep  adze and drawknife razor sharp
Also useful are a set of steel wedges and a lumo
hammer, for splitting. But a basic tool kit for 
work should include: a handsaw (approximately 24
blade   teeth per inch), a claw hammer,
rule, pincers, a small  a  three chisels,

 oil stone,  screwdrivers, a spokeshave, a
combination square, a hand drill and drill bits up to

 a brace with bits from  to  a smoothing
plane, and carpenters’ pencils. Further additions
could include a  jack plane, tenon saw, pad
saw, marking gauge, pair of compasses, pliers, chalk
and line, and a spirit level. For even more 
work, add a coping saw, more chisels, gouges,
another screwdriver, pin hammer, coarse files (flat

and round), saw sharpening files, saw set,  cramps
 (two large and two small) and combination plane.

Which tools you get first, after the basics, will
depend on the jobs you tackle first. Generally 
ing, older tools were made of better quality steel,
and stay sharp longer. Wooden planes are much

 to handle than metal ones and are just as easy
if not easier) to adjust once you’ve got the knack.
Incidentally, put a little furniture wax polish on the

 plate and you’ll be amazed how much easier
 becomes). Apart from second-hand shops,

 out for old carpenters tools in ‘Articles For
  in newspapers and magazines. When

coking for specific second-hand tools, know 
 name, and the  price new. But look

 for worn, broken or missing parts.

 
 most  power, or treadle, tools for genera!

 are a   planer, and perhaps a lathe,
 of which can be  from scrap (plus a few new)

 or purchased second-hand. A circular saw with
  or 10” blade, powered by a half-horsepower

 or by a treadle and flywheel, is  next step
 handsaws. Electric drill circular saw 
 are not worth bothering  fact most

 attachments will rapidly wear your drill out.
 Bosch jig-saws and similar attachments are

 and last for ages). Compressed air
tools can also be obtained-drills, 

 nail guns, and  like--and in conjunction
with a compressed air energy storage system 

 by your windmill or  are very safe and
 They cost a lot but last much longer 

their electric equivalents.

 
If you’re only going to use  in one workshop,-
then arrange them on the walls, each tool having its
own place, clearly visible, and marked by its outline
or silhouette.  the  hand, if you know you

 be moving from place to place, it is well worth
fitting them into a tool chest.  each tool
should have its own slot or clip, and should be easily
accessible without having to take other  out

 
Don’t leave tools out in the open, or edge tools on

 ground  on stone or concrete), 
working. This also applies to saws.

Never use any tool (or allow it to be used) for any
other purpose than that for which it is primarily
intended.  and even chisels, for example
should never be used to prise up nails or scrape paint
and rust. Despite  my ideals of mutual trust 



sharing, my experience has taught me that the only
way  prevent misappropriation  your tools is to
keep them under lock and key! If you’re trying to
use them communally, then allocate the workshop
key to a” elected person, and have a book to ‘sign
out’ tools from the workshop-it’s worth it in the
end.

Saws and edge tools must be kept sharp When
they  not,  becomes difficult and the result
is often far from  Before I explain how
to sharpen such tools, it is  that the 
cutting action is understood.

Wood  as can be see” from the grain.  in
more-or-less  lines. They can be  in only
two ways: splitting or paring (as when sharpening a
pencil with a knife); or by severing (as when 
a head off with a guillotine). A sharp chisel can be

used  either purpose

A saw with teeth sharpened for cross cutting is
 very efficient for ripping (cutting with the grain)

 is, therefore, much better to have two hand saws:
 as in the basic tool kit: plus a rip saw with

 26” blade and four teeth to the inch.

Both types of saw have a ‘set’ (alternate teeth
bent slightly to each side), so they  a slot wider
than  blade, to avoid sticking. To sharpen a saw,

 check with a steel rule or straight edge to see
that all teeth are level.

If not, file them with a fine flat file along the
  grind them off using a guiding piece of
 or wood, clamped to the blade approximately

 inch from the teeth, and resting against the
Tinder’s tool rest.  a small flat has appeared on
ach tooth, stop. Clamp the saw between two pieces
 wood (say 2in by  using a vice and two 

ramps. You need a triangular (three square)  
a double ended one with a handle is obtainable for
his purpose). Positio”  fide at the correct angles

 your saw (see diagram). Hold the handle in your
ight hand, and the file tip under your left thumb

 as  push it forwards apply a certain amount
 pressure. The file will cut much better on the

 bent away from you, so concentrate on these
 and then  the saw around. Check that you

 making each tooth the same size (counting the
 strokes may help). When no light is reflected by

 tooth point, then it must be sharp. Remove any
 burrs thrown  by the file with the edge of
 oil stone, rubbed lightly along the  taking
 not to blunt the tip of the points. Finally, 
 tooth, tap alternate teeth with a flat-ended

 resting the blade on a hardwood block. Or
 saw-setting pliers. (You can make a saw set 

 strip of 1 inch by  inch  steel).

The slot should be only half the depth of the
tooth. In order to bend each tooth by the same

 another piece of metal bolted to the first
can be adjusted to give the set you want (and 
you from snapping teeth off).

 SAW SET

Circular saws are basically the same, but you can
get a combination blade which rips and cross 



 

 

Some hand saws, however, have hardened teeth
 must he ground off completely and new teeth

 Some circular saws have tungsten teeth which
an only be sharpened on a green grit grinding wheel,

Chisels and plane irons should be sharpened at
 angles: 25 degrees and 30 degrees, the first on a

ret stone, 12 to 18 inches in diameter,  2% to 3
 wide. The stone should rotate towards the

 and grinding should be done with the tool
eld near the top, almost horizontal, otherwise 

 the stone will run down the hands and arm-
 is disagreeable, especially in winter. The 

 that the temper of the steel is not lost, and
 be drained from the trough after use, as the

tone  deteriorate if left  
 the stone in such a way  it can he lifted

 of the water when not in use.

The tool being ground should  moved from sidr
 side to ensure even  of the wet stone. The

 is much easier if a tool  is fitted, as
 in the  Check the squareness of the
 edge. The  edge is obtained on an oil

 Fist clamp the  stone  in the
 vice, and squirt  thin oil onto  Hold 

 iron or chisel as shown, and rock it up and
low to ‘feel’ the angle  ground on the wet

 then raise the  end slightly so that only
he tip is touching the stone. Proceed by sliding the

 up and down the oil stone in a figure of eight.
 ensures even wear of the  and cuts the

 away  quicker than just  straight up,
md down. Keep the  constant, as far as 
md finish off by placing the tool flat on the stone

 in drawing 8) and  it back and forth a few
 Finally,  remove any burr on the tips, rub i

 and down on a  strop,  on the palm of
 

Screwdrivers should. also be ‘trued up’ occasion-
 Tips get rounded with use, and should be

 up on a grindstone, dipping the end in water
 to preserve the temper of the metal.

    

Having sharpened your tools,  most useful
hig to make is a heavy,   secured bench,

 woodworking vice, bench stop, and  
 for tools to rest in whilst working. The next

hing to make is a sawing ‘horse’, with a wide top
 ‘v’ cut end-or  pair of such trestles  

For sawing logs and firewood, a trestle with six
egs  as shown is well worth the time spent
naking.



 

Make yourself a bench hook for light sawing jobs,
and four hardwood wedges. Tiiese can  used in
many cunning ways instead of sash cramps. For
example, to clamp a box up, strings are tied round
the planks (A) and sticks inserted  These 
twisted up and rested on the box, and the  are
screwed to the boards so that the wedges can be
inserted at C. These  tapped home, and the

 checked for squareness. The wedges can
be used similarly for table tops and window frames.

Another useful cramping device is a car jack. 
recently cramped a window frame up as shown in

 using a car jack between the 

Wood is a  versatile material, and renewable
to boot, but we can’t use too much at once. So it
needs care and imagination. Treat it like a friend.

Rob and Al 



At present the  sources of many  useful
and valuable organic compounds, ranging from
plastics to medicines, are non-renewable
hydrocarbons-oil and coal. This article looks at the
possibility  obtaining these chemicals on a small
scale from  sources-such as wood and
seaweed.

On examination of the present and past processes
for the production of chemicals from renewable

  the  significant points

     of
normal 

      
       

   
Products to which these criteria apply include:

  wood, sugar, starch, natural dyes,
insecticides, oils, fats, waxes, cosmetics, cork, 

  and peat.   seaweed and
drugs.   drugs, enzymes, gelatin,
glue, dairy products (rennet 

Space (and personal ignorance) will not permit
me  discuss al! of these processes. I have 

 chosen three. The  is as yet 
but should become of increasing importance,
namely the extraction of   from

 And two others of proven use:
 and 

would appear to be cellulose, and to a lesser extent’
  Cellulose is the world’s major industrial
 carbohydrate, annual world production being in

the region of 100 billion tons 
Cellulose itself is a rather intractable  of

glucose units, and  hydrolysis of this polymer

 

Organic chemicals are very important to humanity
today.  supply the starting materials for:
plastics, perfumes, drugs,  dyes, petrol
and other solvents, fats and waxes, and a host of
other everyday  At the moment the

  for  of these organic ‘building
   and to   extent 

 non-renewable.
 to twenty years ago a significant quantity of

chemicals  as ethanol  alcohol in booze),
   and  were produced
from carbohydrates such  starches, sugars and
 molasses, but the wide availability of cheap
 petroleum in the middle  rapidly killed off
this more ecologically sound process.

The greatest natural  of energy is  Sun.
Plants trap and store the Sun’s energy in the 
 of carbon compounds. These compound
 carbohydrates  formed from carbon dioxide,
water, and  elements, in a reaction sustained
 by  and  by chlorophyll, the total
 reaction being called  These
 carbohydrates occur in  variety of forms (See
table below).
i Although, in theory, any of the above 
  be  the most promising candidate

 or chemically) to glucose 
appear to be a necessary step in most schemes
making use of it.

The reactions of glucose, of interest to anyone
hoping to use it as a starting material for

 the organic building blocks which
currently come almost exclusively from petroleum,
are widely scattered in the chemical and biological
literature and require digging out by someone!
Until   done it   to  



 schemes of relatively 
 suitable for those who do not have the
 (money and technicians), or desire, to

 away at some complex  Reactions, 
 the  of gluc ose   (1, 

 are well known and may
 some starting points, (ironically, catechol

 of the few  readily available from
 resources).

But the most direct way of producing 
 may be by reviving some of the earlier

  Ch.  the 
resident of Israel. did pioneering  in  are
nd a recent (1974) report from the US National

  Sciences suggests that the Americans
 also be taking it seriously.

 the middle and late 19th century, when the
 of coal assumed prominence, the
 of wood supplied many of the 

rganic chemicals (especially solvents). As Fig 1
 wood could supply a  wide range 

 chemicals.
Rather than go into further detail on all these

 some  which are fairly complex,  sha!

select one which illustrates the potential of wood
 and which, due to its long tradition, may

he of immediate  namely: wood distillation.
For many thousands of years wood has been

used as a fuel and as a source of charcoal for the
reduction of ores for their metal content. However.
it was not until the beginning of the era of modem
chemistry that the real usefulness of all the by-
products came to   By the end of the
17th century it was known that wood burnt in
closed vessels produced  from which could
be condensed a  and a watery liquid, termed

  In 1658  identified the
main product of this distillation as acetic acid
(vinegar), and Boyle, in his  

 noted the presence of an inflammable
volatile liquid, ‘wood spirit’, later named methyl
alcohol, signifying the wine of wood. However, it
was not until the Frenchman  in 1799, took
out a patent for, “a new method of employing 
more efficiently, for heating or lighting, and of
collecting the various products” (soon all Paris 
to admire his gas-lamp in the Hotel  that
things really got going.

The basic details of the process are given in Fig 2.
Fig 3 shows the section of a battery of retorts 

of the  type. The wood is charged
automatically from the running buckets, 
suspended  At the end of the operation the
charcoal is discharged into the vessel; 
which is provided with a cover to prevent the hot
charcoal from igniting in the air. The  from
the distillation pass into the tube,  which
conducts them into a coil cooled by the water in 
and then into the barrel,  where the tar and the
pyroligneous acid separate; the gas, which does not
condense, but is  partly combustible, is washed
and passes through the pipe,  to be burnt under
the furnace-hearth,  there is no danger of
explosion, since, if there is any air in the retorts, it
cannot communicate with the hearth, the barrel, 
serving as a water-seal.

The products obtainable from a typical dry
distillation operation are as shown in Fig 4. 

- -

, 



 
From the 17th  until the development of 

 Blanc process, in 1781, seaweeds formed the
major  of alkali (sodium and potassium
carbonates) in Europe. their ash being known in
Scotland and Ireland as ‘kelp’. From then until the
1930’s there was a lull in  industry, but from
then on increasing use was found for one of the
major products:  acid. Fiis  give some
idea of the products available from seaweed; the
earlier manufacture of soda and  the 
major products of the industry; 
chemicals (sugars and steroids) that have been
produced by simple laboratory procedures; and the
occurrence of seaweeds  the world.



It  appear that much Scottish and 
seaweed is  gathered by hand-which cannot be
much fun on a  and windy beach at the
height of winter. The processes for the extraction 
these  have been developed by the now
defunct Scottish Seaweed Research Institute, 
the  and may  have been improved on 
now. The  methods  simple and
admirably suited for communities located near 
amounts of seaweed; for most practical purposes 
North West  of Scotland and the West coast of
Ireland.

 it is possible to cultivate seaweed
(the red seaweed,   has been
cultivated for food in Japan for years), but the
problem of interference to shipping and fishing,

 with the major changes in the environment
which   as a result, led to the dropping
of  proposals from the  industry, under
pressure from the Ministry.  familiar with
the apparently uncontrollable  of red 
now going on along Britain’s south  
understand the need for caution. In short, the

 may well be social and ecological rather
than technical.

Alan Dalton

d



  
  

The environment, that is all living things, the air,
water, and soil, forms a ‘whole system’ usually
referred to as the ecosphere.

The Earth developed randomly from deserts into
forests and  capable of remaining relatively
stable in the face of internal or external 
capable, for example, of ensuring an optimum
balance of oxygen and carbon dioxide in the air, of
regulating run off to rivers, of periodically shedding
the leaves which build up humus, so ensuring soil
fertility. Solar radiation, during photosynthesis,

 nutrients in the soii into complex plant
tissue. Herbivores digest and  this into
still more complex animal tissue, and having
processed it, return the valuable nutrients to the
soil.  

disguised price increase to the consumer in the form
of shorter product life.

When you buy a car you are also buying the tens. 
of thousands of gallons of water used in the
processing of the steel. An  window frame,’
for instance, can be traced via rolling mills back to
the smelters (perhaps in Ghana where vast hydro-
electric schemes produce cheap energy), then to a
mine (perhaps in Jamaica) where bauxite is
extracted, using more energy and creating vast mine

Inferior short-life  compound their
waste by performing absurd (and perhaps, in a
starving world, obscene) functions which do not
need 

Repair and  are treacheries against the
consumer ethic: so when our products fall apart
we throw them away. Having concentrated materials
from dispersed sources we  them by
burying or burning-reducing them to oxides in a

 these  processes, waste or jumble of other materials. This is  rational
random  are generated. If this consequent
randomness is less than the degree of 
gained, then the system’s overall stability will have
been increased.

The environment can only absorb waste by
recycling it, so it ensures that the waste from one
process serves as the materials for the next. Whereas
the ecosphere is an open system as regards energy
(direct solar), it is a closed one as regards materials
-hence  materials must be recycled.

Until relatively recently, the environment was a
very stable whole system. Now it is endangered
because the subsystems  not capable of the

 rate of operation demanded of them by
man’s ever faster ‘progress’.

When more waste is supplied than the system can
use it becomes ‘overloaded’; the self-regulating
mechanisms cease to function, and the waste simply
accumulates. The slightest amount of synthetic
products, when introduced to the ecosphcre,
constitutes pollution. Some pollutants accumulate
in iiving organisms, causing cancers and mutations.

If man wishes to survive, he must:
 Ensure the proper functioning of the 

regulating mechanisms, respect the 
structure oi the ecosphere, and deviate only within
acceptable limits.

 Reduce and flatten out exponential growth of
consumption of energy and non-renewable resources.

 Re-cycle the materials we have, and the 
we produce.

The term ‘waste’ covers not only those household
and industrial materials which we want to be rid of,
but also waste by extravagant use  and
energy. Of the latter type the greatest is ‘production’

  design is tied to sales rather than
product function, and when marketing strategy is
based on frequent style changes, the results 
tendency to use inferior materials, short cuts in
sound product development, neglect of quality and
inspection. This built in obsolescence comes as a

Yet industry is more interested in mining afresh
than in Using what it has, claiming that recycling
materials cost more. When this is true it is invariably
for the wrong 

Recycled materials are unnecessarily expensive
because most wastes are intended not to be ,
recycled. And  price of new materials reflects
neither their true social cost  smelter pollution,
indirect energy costs, loss of windlands) nor the
irreversible depreciation of a fixed capital asset.

   
  

These vary from  kitchen wastes to large
plants for shredding up car bodies. The two largest
channels being Local Authorities and commercial
reclamation.

   have to collect and ‘dispose of
domestic refuse. 90% of which gets tipped and
buried, but  increasing land shortages many are
turning to total incineration. Almost  the
Authorities  already do this do not even use the
heat evolved (equivalent to half that of coal).

Domestic refuse is  to double in volume
and increase hy 70% in  over the next
‘decade. Consisting of  kitchen waste, tins,
bottles and foil trays, it  be looked upon as a
valuable source of raw materials rather than as a
nuisance to be disposed of.

 your  at source. compost your
     

        
        
    ideas for uses are given

below:
 Some local authorities  collect

paper separately and sell it to board manufacturers,
but even they do not separate the paper mixed in
with the refuse. And we  wood pulp at an
annual cost of   million. At  a ton
for waste paper we are dumping an equivalent of
L-64 million a year.



If you collect paper locally as a fund raiser
remember that a special trip to deliver a pile of
newspapers could cost  in petrol than the scrap
value of the paper.

 Vegetable    During the last
war many local authorities provided 
bins for collecting such matter, for use as pig food
or compost.  still does). In Holland, 

 is  on a large scale at a few
strategic sites.

       
        

      
       for

 Over a million tons of iron are discarded
 year, yet ferrous  can be recovered

easily by magnetic separation. Non ferrous 
are mostly hand sorted, but some larger industries
are developing automated methods. The worst
problem is that products made of a mixture of
metals are very hard to separate.
Dismantle       

 
   The scrap trade

 at two main levels:
 The small yards, who depend largely on ‘tatters’

(rag and bone men), sort scrap by hand, and  it
to larger yards who supply bulk  of scrap,
such as steel works.
(2) The larger yards, who will buy direct from
tatters and individuals, rely mainly on 
with fiims and corporations as their main  of

    lorries, shears for
chopping, and bailers for compacting scrap. Hand
sorters are still employed, efficiency depending on
ability to   metals in a dismantled
mixture. Oxy-acetylene   cutters 
used to cut up larger steel objects, but cutting car
bodies  way is uneconomical so   are
developing mass-reduction methods,  
Cohen at Willesden). Steel extracted from such
plants is often contaminated with non-ferrous
fragments. These form blemishes in   plate
produced.

Attempts to  this have been made-for
example, freezing in liquid nitrogen and smashing,
which produces small fragments for magnetic
separation. For non-ferrous   
machines and  beds have been developed.

 metals Some commercial reclaimers also dc 
in tags,   and card, and some

 in these. A   in plastics and
chemical effluent, but the technical problems are



 eat, and usually only a second grade material 
 produced.

    
Most commercial reclaimers see their ‘scrap’ only 
  to be   ‘raw’ 

There are exceptions; clean rags are cut up for
‘wipers’,  and clothes arc sorted and some
sold to second hand  shops.

Some metal yards put aside girders and pipes, old
lamps, benches, pub tables and antiques generally

for re-sale at greater than scrap value.
        

     shelving,  
      

        new
       

 Often not thought of as worth 
with, it’s  to know  your nearest second

hand timber yard is. Most towns have one, and
prices are about half that of new wood or less, with
the advantage of being well seasoned. You can also
get large pieces, and woods such as pitch pine and

k which are almost unobtainable elsewhere.
 Reclaimed motor  are used in

producing new ones, in road surfacing, and basic
rubber products. But used (cured) rubber can

never be un-cured, so just tills out the new,
 a poorer quality rubber as a result.

 Some glass is separated by local authorities,
and small  used in road  Most
glass can  remelted, but 
prefer  raw materials on economic grounds.

  From blast furnaces, processed, can be used
for road building and construction purposes.

  Motor vehicle and industrial plant
produce hundreds of thousands of gallons of waste
oil a year. Some garages save it for collection and
refining for  as a cheap oil. Engine oil filters
have been developed which greatly increase the life
of the oil, but are unlikely to be generally available,
as it would not be in the interests  the oil
companies!

     
       after 

        

  
       

         

           
         

  
  The one waste few people think of using,

can, by anaerobic digestion, be degraded into a 
class fertiliser, giving off methane in the process.
Milan’s sewage is treated this  and enough
electricity is generated from the gas for  
city. In this country a few sewage works do the
same  Worthing and others), but
some even treat the gas  a waste product and burn
it off!! -What does your local sewage works 
energy section on methane for more information.)

 

it is worth iooking at China’s example where, in an
 to be self reliant, each area scrupulously

 all its resources.
Animal and  excrement is used for

manure, waste wood fibre and water from paper
making are turned into resin and sulphuric acid for
making synthetics. Alcohol   from other
iiquid waste. The Fushun No.3 petroleum plant
pumps waste gas into bottles for use in domestic
cooking. Factories are encouraged to make their

 machine tools, often from scrap metals. They
may not  the most efficient tools, but they have
a  low social cost.

 western recycling   be
improved if it spread out into small, local, low
technology ‘recycling yards’, stocking unwanted but

  materials and selling the remainder to
larger re-processing industries. This   that
materials would cost more.

However,  articles were designed to last longer,
industry encouraged to re-use its own waste, and
people  the potential of articles which they
would otherwise throw away, the scrap trade
generally would decline.



  SCAVENGZNG

 I At  we are fortunate that, with the 
  approach, and a bit of searching, materials for 
  jobs can be got for little more than scrap value.

The  place to  through  at home,
making best use of  you already have. 
bottles can he washed out with soap and hot 
obstinate dirt dislodged by the addition of sand, or
 concentrated solution of caustic soda. Tin 

washed out make good containers for painting jobs
 storing nails, screws, nuts and bolts, etc. Save jars
for jam making. Dead branches from  are as
good as seasoned timber, but rotten wood is

  and should be burnt as soon as possible to
 avoid spreading.  should be treated

 (at least before May,  they fly
to new breeding grounds). If only a few holes show
the wood  not be weakened too much and can
be re-used.

  Just to ‘get in’, they   
you’ll provide  custom, but  
you’re not a sucker 

First, if possible,   scrap (say 
cast   fronts or  engine blocks, or

 copper tube,  Then phone around a few
yards asking the buying price, per  or cwt.  for

 highest or to  yard which has the sort of
scrap you want. Ask the price again when you get
there, and have your scrap ‘weighed in’. Don’t
argue with him over a few pence! Then tell him
what you are looking for and ask if you can have a
look around-buy something before you go and
you’ll be welcome back next time.

Rag and bone men will gladly sell direct off their
carts.

 Demolition sites These are good for wood, junk,
 fittings-private contractors are best. Take
  wood they want rid of and they may

let you  some good stuff free. When  the
foreman try and sense  reaction-a tip may be
expected. Corporation sites  a pain-you’ll spend
hours following official channels  get permission
and when you return they’ll have burnt it!  but
the best bet is quiet removal in the evenings. Don’t
take metals or valuable objects then if you get
copped you may get away with it. Some
corporations store wood, poles, lamp standards,
baths and sinks, water tanks etc from demolished
buildings and will sell them.

 tips are a haven of useful 
again, try the foreman-Sundays and evenings are
quiet.

 boards and the Post Office have old
telegraph poles-get the right man, chat him up a
bit, and you’re away.

  estates often have small tips on vacant
plots and at the end of dead end roads. Ask
permission of nearest firm, and go during working
hours, or you’ll get ‘done’.  firms have junk
outside  often   glad to get rid .  
the manager.

 --most have dustbins.  
Army  Navy, DIY shops-ail  
wastes. Ask when they’re going to clear out old
stocks and be there. Watch out for shops under-
going alteration. The same goes for warehouses,
and garages; the signs are workmen’s vans and
skips-ask politely and you’ll get. Grocers’ old
vegetables are ideal for feeding goats

 throw out  eg furniture
 sail and tent manufacturers-canvas

etc.
 Garages throw out old exhausts,  and inner

tubes.
 General Develop a keen eye for  unwanted

items you see in back gardens and yards. A few
friendly words and they could be yours.
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Vehicle scrap J• Ball bearing races from whed hubs and g~ar 
boxco.--mount in haodwoud blocks, grease 
well and keep din and water out. 
Fanbelts for drive systems. Uses-workshop 

r4 equipment, windmi!ls, w:tter wheels, potterl> 

I i ::~~~· ""d"'· "' 

Alternators and generators plus control box 
for t;;harging batteries-wind or water 
driven. 
~mos, and 'lllindscreen wipi!r motors can 
be used as 12v de motors-for pumps, fans, 
light machinery. 
Starter motors have high torque, could 
drive a wheel chair or trolley-but will s-..on 
flatten your battery. Fit a fan and drill 
cooling holes for long running: 

Tyres make good. playthings, and shoe 
soles. Use a wide large diameter one, the 
more flexible the bet-ter; avoid tyres with 
steel webbing. Cut them with a hack saw and 
tin snips. 
Scooter wheels can be adapted for barrows 
and trolleys ~g carrying vxy-a.:-ery!ene 
bottles. 

Tyres cut up for shoe soles. Two strips are 
needed. (See also workshop below.} 
Motorcycles -bearings used as above. Wheel 
hubs and alternators. for windmills. 

'~ 

Radiators and beaters can be used with 
blowers for bot air heating systems. 
Trunking and air ducting -use as same. 
Water pumps -bearing, shaft, pulley and 
fan can be removed as a useful unit (no good 
for pumping to any great height, though). 

w~J/E?! jo:Mr 
fw!I£Y u.t:111fJ 
~icyclf: h a 

Rear half shafts (from the back axle)
colurnns for potters whe·:ls, and lay shafts 
for treadles. 
Steering columns provide useful lengths of 
tubing as do 
Prop shafts -which arc useful in windmill 
turret construction. 
Head lights -can be used in house and 
workshop 12v lighting. 
Doors and roofs -cut out useful sheet. Van 
rear doors have useful hinges for gates e'tc. 

The engine -mount on heavy base and 
conven to gas. Can drive generator, circular 
saw, lathe etc. -or use the whole car! 

~orr:v -ait brake tanks for compressed air 
;ron'.ge etc. lnner tubes are useful for large 
thick rubber shee·:-diaphrams, bellows, 
flap valves etc. 
Bicycle -dyno-hub wheels are useful for 
wind generators, wheel hubs. bottom 
brackets il.1id si.ec::riug hearing:> fur pullc::ys, 
polishing spindles etc. -

W;:,_d.IJ"!11/(E"> 
.,;;r·~ ~cycJE- w~W..\u.J 

C!?~rrt.fit9A trM.dLE <":E.wi~ '~~otilCh"£ 
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The workshop 

Many things for the workshop can be made 
from old junk. Here ate just"- few. 
Storing materials Bins for wood and metal 
can be made from oil drum-s (5 gallon). 

Trays for small offcuts of tube, etc, made 
from roasting tins-which can be fuund in 
dumpt:>d cookers. 
Old bread tins are good for nails. 

Large matchboxes can be rriade into small 
chests of drawers for small screws etc. 
Yoghurt pots are reasonably good for 
similar purposes. 
Typewriter tins are good for washers, 
robacco tins for nuts. !\:\etals should be 
s;:ored horixontally on a wall for e~iest 
access. Anything under 1 ft is put in small 
ttays. 

lPIEfAf-yJ..a 
'rnAtlt: f.'o~« wood. 
aset. ~- 1fA,l.; 

A few mi71Ute;; sorting may save hours of 
buuting. 

Containers 

I gal oil tins· cut up for quick exhaust pipe 
repair. 

-bicycle wheel windmill blades. 

55 gal drums -water barrel; coal/grain 
storage; forge; Savonius rotor; water wheel. 
Plastic bottles ~cut off bottom half, use 
top as funnel, bottom for liquids or small 
objects. 

Miscellaneous 
Old Pianos -lead from the notes, hinges, 
piano wire from strings <rood for making 
your own springs), and good qudity wood. 
Sorru: have cast iron frames and brass 
pedals-weigh in as scrap. 
Filing trays and ex supermarket baskets
garden sieves and veggy racks. 
TV"s radios, tape recorders etc. provide a 
host of useful components for the 
electronics fiend. Some may be repairable 
-bad jointing being a frequent cause of 
circuit breakdown. 

SIVAl>PING AND TRADING 
As a final thought on re-cycling and if 
you've got the room-collect anything, buy 
bargains etc as they occur, don't just look 
for something wh{:n you need it. You may 
be able to swap at a later date with someone 
else for something they have got tha:r you 

Tool rack from cycle tvrcs 

~-d. HcyciE 
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Soft jaws for the vice from that old ally, 
S;heet or copper tube 

Lf:··~~ 

Hammer handles that are broken can be 
replaced, keep the old one for wedges and 
making smaller handles. 

B"ellows for forge from plywood and car 
inner tubes 

Fltcp rf"~<HE.
D~ it ltt1f:>i;!11E 

f01 11!Lel" 
V/r.lyf 

Electric motors Found in scrap yard~, ue 
often still servict:able-for bench grinders, 
compressors,. etc.-bur for less dt·pendence 
on CEGB get into Treadles. For these, fly
wheels are needed-old flat belt pulleys 
and mangle wheels are OK, and car wheels 
with tyres filled with concrete serve well 
for heavier work and for potters wheels. 

need. 

Old files ground down make useful cutting 
tools, and ideal scrapers for removing rust, 
paint etc. If not too· blunt they can be re
sharpened by clc~ning in strong soda, then 
immerting in 1 put nitric acid and 4 .pari:s 
water, until metal is etched away-wash 
well and dry. 

Tools.L__""_"_w_•· -~-~-· ·l_:~l_::'r_'')_' _ __. 



 

 
 

 

 Industrial Revolution was made possible by the
 supply of  ores and coal necessary to

 iron and steel. Modern technology still
 on the supply of cheap steel. Without it,
 society would collapse. Because of its avail-

ability and strength. steel is the bulk material of
 railways, bridges and simiiar heavy
 products. Through heat  it can

be hardened to make cutting tools which  other
metals, organic materials and steel itseif. Table 1

 the    of the  irons and

    copper,
 tin and zinc-ax normally used in combination

  or more, as alloys, to complement steel. 
2 shows the properties and uses of these metals and

 some common alloys.

FO  Y

 foundry is the place where metals are melted
down, refined or alloyed, and cast into 
Intricate shapes can be produced by  without
cutting away or otherwise wasting metal. The
foundry is also  place where metal is recycled.

Pig iron, scrap iron and steel are melted in a
 tire-brick lined tower, into  metal is

loaded together with coke.  is blown in at the
base of the  to support combustion and to
oxidize some of the carbon and other impurities in
the metal. The  of the flame issuing from the
top of the tower (or seen through a spy-hole) can be
used to  the  __  the  but this
requires a lot of experience. Alternatively 
samples can be drawn off, cooled and tested. If a
sample bar breaks when bent it contains a lot of
carbon. But if it bends, then other simple tests, 

 Treatment techniques  below, can be
used to determine the nature of the sample more

 When ready, a plug at the base of 
 is broken to allow  molten metal, 

has  down through the ashes, to flow  an
into a crucible. A small, simple cupola can be made

 the internal diameter of the tower ranging
upwards  four inches. (Fig 1).

The crucible furnace (Fig 2) is a means of 
or alloying metals. It has the advantage that 

 from the fuel cannot occur and that exact
quantities of base metal and alloying  can
be loaded into the clay  before firing. A
typical charge might consist of sawn-up bike 
bars and other chromium-plated scrap.  melting,
the chromium will alloy with the steel to  a lo
carbon stainless steel. A second  is necessary,
involving the addition to the melt of a small amour
of    acts as a catalyst and



 boil off gas from the melt, which  
   porous castings.

  are relatively inexpensive and 
idely  for the production of iron and  
tier metal castings. They can be constructed 
wooden pattern embedded in moulding sand. 
 used to  shapes  voids that  be 

 enough from packed moulding sand. 
 they can be made from moulding sand first

 in a wooden  and then baked until
 in an oven (Fig 3).

 are many other casting techniques. One of
 most interesting is  casting,, often



known as the  wax’  This  
 by the fifrh  BC in the

Western Chou Dynasty to   castings
of intricate shape and surface detail.  pattern is

 from wax and is an exact replica of the
required  The wax pattern is coated
with a thin wall of clay to form the  The

  is then baked in order both to burn
out  wax pattern and also to  the clay. 

 clay  can  be filled with molten
metal. When the metal has cooled the clay  is
smashed to free the casting.

FORGING - - - -
The art of the  is as old as the  of 
ing  from ores. The  
ed-hearth,  hammer, tongs and anvil-is
simple and inexpensive and, once   is set up,

 any other tools required,    punches or 
 hot chisels, can be   crude lumps of 
 Modem   uses forgings in cases 

the very high strength achieved by forging is  ,
 “justifies” the high tooling costs involved in

mass production of forged items, such as car engine
,

con rods and 
‘This high strength arises because forged material

 a fibrous   reaches its ultimate in the
Samurai sword.  sword  is beaten out from

 a  cube of steel and then rolled up and beaten Ii
a cube. This is repeated until  
an extremely fibrous nature. The forging is

 out with the  almost white hot, so that      

the resulting layers    Horse-
, shoes are forged rather than cut out of flat sheet, 
only to save metal but also to  from fibrous
strength.  piece of flat   used to
make the horseshoe (Fig  is inherently fibrous, due

 to the  of its  manufacture. cold 
 are  during the  of the”

 shoe. Similarly the tapered  of  and screw-i
drivers are stronger if forged rather than filed.

It is possible to weld metal at the forge. The pieces
to be welded   be dipped in a  then

, heated until  white hot and finally hammered
  The weld will not hold  a flux is used.
The flux melts at a high temperature and seals the

 metal surfaces from  air, so preventing the
 from oxidizing. A suitable flux for welding

  steel is  borax.

 HEAT TREA 

 If  piece of high carbon steel is heated until red hot
and then quenched in water, it will 

 hard but  Strength, necessary 
the  edge of a  for example,  be
achieved by  ie by   hardened
steel to a temperature of between  and 300°C.

The  the tempering  the stronger
the steel  become, but at the expense of hardness.
A very simple and ancient  of judging the

 tempering  is by the  of
“oxide  If a polished piece  steel is heated

  oxides  form on the 
 The oxide  changes from straw to



Mild steel cannot he hardened and tempered
because it does not contain enough carbon. It can,
however, be   If a. piece of mild steel is
heated  red hot and then thrust into a pile of
carbon dust,  of the carbon will be absorbed by
the surfaces of the mild steel. By repeating this

. . . . . . . . . . .

brown then  purple and   blue  the
temperature increases from 230 C to 300 C. Table 3
lists various cutting tools together with appropriate

  for tempering their cutting edges. Fig 
 the hardening and tempering of a cold chisel.

It is  that only the tip of the chisel should
be hard and   shank and the end which is hit
with a  should be soft, otherwise the shank
till crack or the end will splinter when hit.

      
the steel can  hardened and tempered in the
normal way, but the resulting hardness  

 will only be skin deep. However this is useful
for giving such things as screw-drivers and 
hard, wear-resistant surfaces. The skin can be as 
as  inch, but to achieve this thickness the steel
has to be ‘soaked’ in carbon, ie packed in a box

heat in an  for three to four hours. 
clippings are a traditional carbon-rich material used
in this
smith)

(showing the influence of the black-
 charcoal will do just as well.

When copper  aluminium  cold worked-ie
bent, beaten or stretched-they gradually become
hard and brittle, and if  cold working is to be
continued, the  has to be softened by annealing
(heating the metal, usually by gas flame, and then
quenching it). If  is quenched in  and
copper in killed-spirits (dilute sulphuric acid), the
oxides which form on the surface of the metal during
heating will be purged to leave a dull clean surface.

FITTING AND 

 Tools A sturdy bench made from timber
(or  iron and timber)  an engineers vice, are
vital when using most hand tools. (Fig 6). The vice,
rigidly attached to the bench, has many uses. 

  rigidly gripping a work piece while it
receives heavy blows from a cold chisel and hammer;
firmly holding work for scribing lines in it (‘marking
out’);  cold or red-hot bars in order to bend
them  a tight angle; squeezing metal together; and
pressing dowel pins into tight holes.

If something is to be made from a sheet of tin
plate, copper  aluminium, the flattened   is
first marked out on the sheet using a pencil, straight-
edge, compasses and a rule. When marking  work
on iron  steel, pencil lines  be difficult 
and would be easily erased  lines are scratched
using a scriber and dividers. Also, a  is
used to make small ‘pop’ marks at regular intervals
along all marked out lines, so that, when metal has



 

been cut away down  a   pop marks will
show even  the line  disappeared. The
scriber can be held in a scribing block (Fig 6.1) and
used on a surface table for scribing accurate parallel
lines.

A piece of   be cut roughly  shape wit
a cold chisel. or  with a hacksaw.  

  the  size and shape  
using first the large, rough variety, and ending with

 fine-toothed  When extremely flat 
are required, the  flatness can be achieved by
using a scraper to take off ‘high spots’ of the order

of 0.0003 inches. It takes a lot of practice to
produce flat surfaces even to within plus or minus
0.002 inches, and the bigger the surface the harder
it is. If a smooth polished  rather than a flat
one, is desired, then a piece of emery cloth 
around a file can be used. A little oil on the surface
to be polished helps  cutting action of the 
cloth.

The simplest way  test the flatness of a surface
is   the   of a scale on it and hold

 

it up to the  The  spots on the surface show
light while the rule, resting on the high spots, causes

 high spots to be 
 Tools The main workshop  tools 

the lathe, the shaper, the  machine, the 
machine and the   (Fig 7).
The  machine (see Vision  is a must for any
workshop; it will be used more than any other
machine. Secondhand machines are inexpensive and
are usually a good buy since they don’t wear 
easily and are cheap  mend.

The next machine, in terms of usefulness, is the
lathe (see Vision  used  produce flat surfaces by
facing, or to make  bores and key-ways (by
keeping the work still and moving  tool along the
bed),  to produce circular rods and bores. When
buying second-hand lathes watch  for wear of the
bed slides near the head since   is difficult to
rectify and will produce tapered work. Wear of the
lead-screw can be easily rectified by removing it and

 it the other way round since the tail-
stock end  not be worn.

 shaper is used to produce flat surfaces. It is
really a powered cold chisel but is much more
versatile. Second-hand shapers are a good buy and
wear in old machines will not reduce 

 drilling machine, the shaper and  lathe are
the only  tools  needed in a general work.

 They  inexpensive to buy and cheap  
 maintain. The  cutting tools  also

cheap and, apart from drills, can be  -made on
the forge.  milling machine, which can also
produce flat surfaces, wears  very quickly and



second-hand ones cost a lot to repair.  necessary
tools are   Universal grinding machine!

 used to produce extremely smooth, flat or curved
surfaces to  accurate dimensions, but are a bit of
 a  for a general purpose workshop.

After   a job on sheet metal the sheet can
be cut roughly to size with a hack-saw  a cold
chisel  then   with files.  a
foot-operated  (Fig 8.1) can do this much

 easily.  hands  free to position the
sheet accurately and, as the foot pedal is depressed,
the machine  clamps the sheet  and 
shears the  cleanly.

To make  or  with sharp comers the
sheet can be bent “sing clamping bars (Fig 8.2).
Position the sheet between the bars clamped in a

 

vice, and the sheet is bent over “sing a soft (or hide)
hammer so as not to damage the surface. 

 a  operated bending machine can he used.
This works in the same  as the guillotine hut
bends instead of 

Cylindrical and conical shapes can be made by
beating the sheet, again with a soft hammer, over a
circular rod  in a vice (Fig 8.3). The 
machine (Fig 8.4) makes short work of this job.

Sheet metal can be made very strong and stiff 
pressing or beating it to a   bowl shaped
surface  8.5). The  body is a good example,
being entirely built of pressed steel sheet with 
surface  usually in  than one  Yo
will fmd that the  a sheet is beaten the harder. .

it
  become to    that   even 

heat treatment.

 This effect is called work hardening hut it can be
reversed by annealing, described in the section on

To make a bowl from a flat sheet, the 
 be annealed. The centre of  sheet is the”

tested on the spherical head of a ball-headed stake
 a light   used  distend the

  centre of the sheet  beating in concentric circles
  working outwards from the  When the sheet
gets stiff, anneal it  and continue 
  the work as  go. You  probably need
 to anneal  bowl several times before it is finished.

 

*Riveting In the Victorian  most metal objects-
from kettle and saucepan handles  the great steel ,
ships of  -were held together by rivets. Modern
X-ray inspection of welded  and development



of welding techniques  in the main, 
riveted joints obsolete, but in a   wit
modest resources, riveting     

 (Pig  The   are made fro
soft metals-mild steel,  or 
consist of a short, straight  with a spherical 
countersunk head on one end. Two pieces of metal
to he riveted together are  drilled through to 
diameter of the rivet, which is  pushed through
the hole. The  shank is  beaten 
another head.

‘Pop-rivet’ sets, available from most hardware
stores, provide a cheap, quick and easy means for
light duty  general purpose riveting.

S&feting  is a  point alloy,
 from tin, lead tiny amount of 

 pieces of   soldered together by 
 the solder with each metal surface. To do this

 of metal must be heated to the 
 of the solder. To prevent oxides form

 on the metal surfaces  they are heated, a flu,
  (zinc dissolved in hydrochloric 

resin  is used. The oxides would 
  the necessary alloying of the solder 

 metal surfaces.
To solder  pieces of metal together, the

 to be soldered  first be cleaned with
 or a piece of  cloth and then 

 with flux. The surfaces  then held 
da hot soldering iron is pressed onto the 

 of metal. When the  begins to boil a 
solder is held to the tip of the soldering iron. Tl

 melts and flows between the two surfaces,
awn  capillary action. The soldering iron is 
moved and   quickly cools and 
the flux used was killed spirits then the joint
ould be thoroughly washed to  the 
   the metal. Resin flux is not

 and requires no subsequent washing. 
 iron can be electrically heated  heated

  Alternatively,   gas torch can be
ed instead of a soldering iron.
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I he comnumity workshop is aim-
1 ed at beavier jobs beyond tbe 

capacity of bouscbo!d worksbops. 
Large garages would be ideal fm 
sucb workshops. Tbey would col
lect and sort useful scrap, mend 
vehicles, and make useful goods_ 
They would !Je operat.,d by the 
community tbey ::.erve. 

,----- ---

E·:haust fan 
:1ood 

3 Bender 
Drillinf 11achinc 

S Arwi! 
6 Oil-c:lrum forge 

Gas-welding gear 
8 Earth b!ock making 
9 Co!lecteC scrap 
10 2nd-hand collective truck 
11 v:ce 
;2 Lathe 
13 Liquid-fuel electricity gen~rator 
14 Grinder 
15 Ber . .-:h drii! 
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l see  human revolution as the possibility of 
human being to make a mark, to  his individual

 on his rimes and on his work.
  you think   people  in  be

 happy not  mark, not 
original idea, but just  a quiet life?

 there  people who  happy to live a dull
life because they have been conditioned that way.
But if you look closer, you will soon see that what is
alive and original in them has been swept  the
carpet-suppressed. For  take those young
women working on assembly lines:  have seen quite
a  of them, and spoken to them. They 
don’t want anybody to  their work  put
them to creative work, and I asked  why. One
of them told me, “I have  film running inside. l
don’t notice my work.  do  mechanicaiiy. I sit
here  the conveyor and I   away. My real life
is what  dream about.”   said, well, do you
ever get to that life, or does it stay a dream? And
she said, “Sure, it just stays only a dream” and I

asked her, wouldn’t you like to have  of these
dreams fulfilled or live them in reality!  said,
“Yes,  But how  l? The only way for  
to dream.” This kind of dissociation of life and
dream is what  so terrible about modern work
styles.  people. in the past. living in a village
or somewhere, had a certain possibility of putting
their dreams and their reality together. But in
industrial society this possibility has gone. So we
have to reform   even if it  a.

 of pain. You’ll fiid people will first suffer
 they  not used  it. It  an 

from them. Sure, at  some of them will refuse,
but  more and more won’t refuse. I mee: lots of
young workers, and i see that really the most
important thing for them is to get their own ideas
out, to  their buried creative abilities, to do
something on  own initiative and  always be
told what to do. To turn from passive  to active

  think  industrial   
physically survive, I mean, faced  this resource
crisis, this global crisis?
Yes,  think it can, if it revises its goals and its
methods.  myself am a professor at a Technical
University, so  am discussing that all the time with
the students, who are the  engineers. These
students are very interested in a technology which is

 responsible, which is more in tune with
human aspirations and human style, or human
rhythm  Recently, for  we have had a
very interesting discussion: is it possible to construct 
machines which actually respond to the 
rhythm rather than the  being responding to
the rhythm of the machine?

  sort of machine  it be?
Well, you can do it with electronic sensors. The
machine picks up signals caused by your movements
and actually follows your style of work.  you work 
slower then it turns  because it has 
‘senses’ which feel, or see that you work in this or
that rhythm. So it becomes  and more 
to  rhythm, to your speed. You could have such
a system  many  devices.  think that 
possibilities of electronics and cybernetics in

 have not  been fully explored. we
are only at the beginning of that. For the first time
technology can have ‘eyes’  ‘ears’ and ‘touch’.

 a   the kind you’re talking 
actually  anywhere?
Yes, I’ve seen such machines being experimented
with at the Massachusetts Institute of Technology at 
the  for Artificial Intelligence. I  seen a
very interesting thing called the Architecture
Machine, made by Nicholas   is 



at MIT where you can actually design your own
house and this is then automatically  into

  and into exact plans. Most of this work
goes on at MIT though there are some  in

 in  and in the Technical
University in  working on similar lines. But it’s
all  much at the beginning, and   you why

  the  idea of
 now is that they should work efficiently

and cheaply, so that they will  more 
As  Thring, in England, keeps telling me,
the technology of today is  cheap 
cheap in the way that it makes people cheap, and
cheap in itself.

  social   to take place to divert
 from continuing to just  wore 

technology, into this kind of intelligent and
beneficial technology?
Well one change is that more and more of 
routine work, the old kid of work, is taken  by
automation. There  a  interesting article by
Peter Laurie recently in  Scientist, in which he
showed that actually it  be more and more
difficult to  jobs, because more and 

 taken  by automation. Now what are these
displaced  going to do? They will have to
work on new kids of  machines
which won’t produce fast. In order to give them
work we will be forced to have machines which are
less productive but more 

You  to think that people  work. 
there   to be  for freeing people from
work?
Indeed. I feel that everyone should work;  maybe
work is the wrong word. Every person. every human
wants to  rather  work. The Japanese
distinction   which  repetitive,
routine, painful work, which you take on only
because you have to earn money, and creative work

  singing, like trying to learn a
language. like fashioning a gown, building a table, or
a house according to your own designs. I feel this

 of  employment of the faculties is
what should go on. I don’t believe in   man.
Man should  more time for meditation and
recreation and for play, but this itself demands some
effort, is a kind of work. If you go into meditation,
you want to   levels; if you  you

 to win, or   to perfect your game.
Whatever  do  always want to get results of
some kid. The results we have wanted in the past

    goods and money. Now
 are going more for other results, and other

rewards.
 do you  about  small  

people in certain   in the
United States,  also  Europe, who 

    of life and 
trying to live  close?’  nature. Do you think
this is a significant trend?

 I think it’s a  significant trend, only they
shouldn’t turn it into an ideology, because they
 couldn’t live if there wasn’t some  of technology
! carrying them and  of us through. So it’s a little

like  people who retire into a garden and say,
“Well, I want to go   I don’t care
about the world.” But the  is going on,  
don’t think that tending your garden is a solution to
its problems. Sure, it may work  an individual
solution, which I understand, but  not a 
solution that goes to the roots. Despite the criticism,
however: I do feel that more and more people
should be able to retire from society. And society

  be able to carry them on its back. Why

 not really  the people who
renounce work, though, I’m talking  people

 do work, but they   down  and
build  own houses in the wild, that sort of 
But yes, why not? I think there should be latitude to
do that. But it shouldn’t be seen as a kind of panacea
It would be wrong to make an ideology of it.
Many new approaches fail, because  new thing
aims at totality, is turned into a ‘100 per cent thing’,
though ii could very well exist if five per  or ten
per cent take it on.  believe in a pluralist world
where you may have people who are chopping wood
at the same time as other people are working with,
say, interesting new electronic gadgetry which 
be closer to human beings and human rhythms than
before. You may also have people who want to do
scientific research and other people who want to
meditate. You will  people who  paint and
dance and other people who will be more 
in doing calculations. The important thing is that

 creative  in man should be given 
and here I would  be  more.
attention.

  do you  is the chance that 
described as      come

 exist? .
The chance depends on the number of people who

  to create such conditions. I see among
young people movements which amount  a kid of
‘conversion’ comparable to the profound change
from antiquity to the Christian era. These
movements seem to have subsided to some extent 
the  but they will probably come up again.
There will be another generation after seven years;
usually every seven years there comes another

 as we say in   ‘shock’; I think
 there  be more and more people turning to

new values and new  but it certainly won’t
be all people. We will have certain parts of the world
where there  be few experiments of this kind,
and we may have other sections of  world where
a  human lifestyle will be created, and  hope

 these can set the example for the others. I am
 much in  of social experiments, for

setting up islands of other  to come’ in the
midst of the old world.

 Where  there islands be?
They exist already in the USA, in Scandinavia, in
England, in France. 1 think they will be everywhere
where people  the courage to change their souls
and the direction of their development.

Tony Durham



 us we  somewhere in the middle of the  hits of information in order
transition from a    an information  to direct-mail us an advertising‘

  doubt  precise moment of transit-  circular.
ion  depend on whether the value of money falls Words were not wasted in the
faster than  value of information, or vice versa.  days when people could only engrave

 no mistake, most of the information around them on stone.
these  is  Some excitement was express- ‘This overload of our senses by man-ma
ed recently when computers  people  the information  blinds us  the subtler

chief users of the US telephone network.  don’t  of data from the natural world-from the
know what  people talk about, but I know the land,  weather. and other living things around

 talk mainly about  business and us, people included.
military power games which would not be necessary Although those living in advanced capitalist

    world. Thus at the very countries  exposed to such a lot of information,
 half of the information passing through the US  the same time they never seem to have the  

  is  harmless  piece of information they need at a particular
moment.  of invisible design faults, they

‘The global village  no  thing.  is a global buy inferior goods. As the bailiffs arrive,  fmd
castle, in which  barons may char over their wine,  don’t know the law on squatting. The well-off

 the serfs   overhear a few fragments young couple throws  a fridge; they don’t know
of merriment. that the old lady next door needs one. The railway

Our planet does indeed  some fine enquiries phone  doesn’t answer, so people
 systems:    a few   to  wastefully by car instead.

be darned in  net o? radio. TV  telephone The mass of information is so irrelevant to the
which covers the continents. The engineers individual’s real life that she or he  to build a
praise the   of their systems. They talk fantasy life around  information provided by the
of bits and   But their voices merge  media. in the Great Depression, the cinemas
with those of  advertisers boasting of peak-hour were fuller  ever. Nowadays,  audience has

 and marker penetration. been swollen by the poor of Asia, Africa and
The     information,  Latin America, feeding on the  old American

  be good spreads even into the movies and the martini-and-Cadillac 
  film-makers Each generation of the West’s rulers  its

gun  with random images  own rcchniqucs of cultural  on  own
 cuts.  newspapers  their data

 by printing each paragraph on 
people, and exports them. This is not to  

 imperialism is  the  of evil
undercoats  image. men: today’s media men  as  and  

The “information   the missionaries of  nineteenth century. they just
rather     complex data have more powerful 
simple truths. Computers   through ‘There is a  risk that the   will 



uses energy, but so little that 
likely to be a serious limitation. Paper shortage

is a genuine problem, but it may be  by
 by substitution of an elecnonic for a

paper media where appropriate, and by the 
 of  uses of paper, such as over-

packaging.
This book is aimed in the direction of self-

sufficiency and   But arguably
local communities never will be, nor  self-
sufficient in information. Communities which have
deliberately  themselves off, like Japan before 

 Meiji restoration, have generally been afraid of 

leave  planer nor only as an ecological desert but
 side influences.  imperialism will only
 disappear finally, however, when communities are

 a  desert. Having mined  the music of strong enough to rake or  the outside 
its own oppressed people, America looks abroad for They will, for example, be able  select those 
new raw material, from india, Africa,  nological developments from  rest of the world

Transport was once seen as  bringer of riches; which genuinely serve the community’s own needs.
 it is understood  be  waste of scarce  even in a utopian future where large 

es.  communication may appear to be the  organizations have disappeared, some tasks
key  cultural riches;  it may prove to have been might require global  The state of the
the main destroyer of earth, the ocean and the atmosphere affects every-

Economic and ecological self-sufficiency are one. There would almost certainly be a demand for
  prerequisites of borh national rapid worldwide exchange of meteorological data.

 and of global survival.  self-sufficiency No farmer would choose  do  a weather
 be  as  of  same revolutionary forecast. Some kind of permanent “Earthwatch”

process. If a  is to be free of outside programme, monitoring   the general
domination it  generate its own crafts, stories, health of  biosphere, might also be needed. That,
music. architecture and rituals. This is not an too, presupposes efficient worldwide 

 for  apartheid. But it clearly ions.
 radical changes in a global communications But it is quite conceivable, and I would say 

 whose greatest achievement to date has been able, that there should no longer be  a 
to   million Japanese watch Princess Anne’s
wedding.  day, the serfs    global

as a world-famous singer, actor or novelist, and

castle.
definitely no such thing as a world-famous 

  in communications is  and
man  politician. Exactly this situation existed, of

political,   Electronic 
course, until a few centuries ago.

The physical  of communication systems



duplicates the  of  power. A map of
the  submarine cables is quite a good record
of the  of colonialism. If  of political

power are eventually to  then  thr
 great knots in the world’s communication systems,
 like those  London and New York, will  to be
teased  As far as possible, A’s communication
with B should not be under the  of a third
party C. In practice  centralization may be

  it is  impossible to engineer
direct point-to-point communications between every
pair of  in the world. However, 

 possible to decentralize to the point where there

is that you are  truly independent. This 
is discussed in other  in this section. 
in the chapter on video. Snag number two is that the
equipment you get may not really be what you
need-worrying thought if you believe  the
medium is the message, since it follows that by using
their medium you end up spreading their message.
This of  is an absurd overstatement, but
one shadow does hang over many “alternative”

 activities. The book, the newspaper,
and the broadcast are each in their own ways 

 Each can, to some extent.  
public needs; but no individual reader, viewer or.

 a       can  very    
 points.  fact this is beginning to happen reply or criticism is impossible. Anyone who has

 under the influence of the multi-national worked on an “alternative” newspaper or magazine
corporations, which are  of power not  have experienced dismay the first time a
down to a single physical ruthless editorial decision “had” to be taken. The

So much for the far  which will inevitably next shock is when readers whom you thought 
be different from anything we try now  imagine. understood start writing in with violent criticisms.
The immediate task of   volume of Radio and TV stations have tried to modify their

 is not necessarily simple. We can,  authoritarian image with so-called “public access”
however, begin to use their clever inventions to help  But the BBC’s “Open Door” is not

 The phone companies laid the cables and built quite as open as it seems. The limited number of
the   rhe phone-phreaks had to do was  in each series has meant that 

 find a way to   system without paving for
it. With IBM  and photo-iitho 

 groups have had to make do with a  short
 appearance. and some groups don’t get on to the

  underground press, as if by magic, screen at all. Of  of this  Boston’s
 re-born.  the Sony  video

recorder. in  to its use in industry and
“Catch 44” is  more honestly named.

education, became a  gadget for community
Phone-ins are another variety of “public access”

organizers
 broadcasting. A phone-in gives the lonely person

It is a maxim of  warfare that you get your
 someone to talk to. And it gives the angry person a

 from  enemy. This has  snags. The first
chance to  off steam without taking direct action.

 But only at rare moments do phone-ins break the



patronizing attitudes of the broadcasters; 
 they do not undermine, but underline the author&
  nature of the medium.

The public is slowly discovering how to resist and
 even exploit the  attitudes of the media.
 People  realizing  TV crews don’t have the
 automatic right to invade their privacy, interview
 them, record and edit them. Ordinary people are
discovering what the PR men of big business knew
 all along: that the media respond in predictable
 ways. A rat in a Skinner box  to its friend 
 said:   got this psychologist well trained.
 Every time  press the button he gives me a food
 pellet.” Likewise,  media will come running,
 cheque book in hand, if  offer them what is in
 their terms  “good   

 recently by a group  Scan, is a good
summary of rhe techniques  to us rats.
 Among other things, it contains instructions for
removing the  from   camera, and give:
plans showing where to find control rooms and
 administration offices of some British TV
stations.

So we move towards a  where (in 
optimistic view) the  being evicted, for

 has a good chance of being noticed either
by established or alternative media. But still, it’s
quite probable that  doesn’t know the details of
 the  or doesn’t know who owns the  at 
vital moment. What he or she needs is  just 
  communication media, but access to
 Information.

At the moment people read  papers and watch
 and gradually collect a random selection of

THE BIKE  IN 
 WIN IN LONDON

formation in their heads. Most of  never be
 to them. The information has to be kept in

 head because their is no other  
 Working people cannot spend hours 

 information from libraries.
But electronic communications can change this.
ties in the US, and  in Europe, now 

 switchboards and information centres for
men, gays, people up against the law and others
 whom the authorities provide no  Often not

 information but also concrete  
 from other  in the    or

 radical professionals.
The technological    a

 with a telephone. The    of
is kind is in people, not technology  access
information can be achieved  c  

 the banks   airlines  like you
think. There may, of course, be  exciting

ings t” be done  community  computer
vices such as Resource One in Berkeley, 

 But let us not use  simply aselectric
 for a card index.

There is a paradox in the  our long-term
 of  can  summed up in the
 “decentralization”-though perhaps Peter Van

 term  is more 
 However, our best  tactic is to set

centres of our own: little  friendly
 responsive centres, but at the same time,
 centres.

ic 



 

  make your   of      print from
  blocks, if you  the   devotion and

be time.  people  So, however suspicious you  be
  technology, you  almost  to tangle  it

 it  to printing. Fortunately, many of  
in printing technology  been such  to give

 people more control over tbe process.
      on  printing process:

 litbo  for ‘offset  Zf you’re going to use 
 printer  get on fairly  if you just think of

 litbo   kind of moss-production photo-copying. Zf your
 is good, so sbouid be  printed copies. But if you 
 by  offset process. you   ‘camera-ready

artwork’ to be    you    copy
typeset; you   paste      Knowledge of

 skills of typesetting,  paste-up and  is fairly
widespread these   best   is  watching

 else do it  tben doing it yourself:    give
you  is from  London  Sounders 

 House, London, 1974) wbicb gives   in 
 concentrated pages. A good talk  your printer con also

 to ovoid time-wasting mistakes.



      
         

  next step  to do the actual printing  We ore going to
     in line   on offset for  reasons. First, ii illustrates and
,       so  

    
 all the technological advances which mode the ‘alternative

      a   
 press’ possible. Second, it’s still the process  people ore most

  paper and     scored of: not many people  actually   a press
  it    in  themselves. There ore of course other  processes that 

      
   whole    meet your particular needs better.  printing was the
 operation as    rip:  remove chosen  weapon of the  students in May  Or

         
     and  

 for  few  copies of a  your best choice might be a

      cow 
stencil duplicator   or  stencil. 

4.      of   stencils allow you to duplicate pictures.  duplicating  
 a  and     Of  make  for  But there’s not much  in  these

 any 
marks       your public lib&y should be 

5.     books on silkscreen printing; best buy   is  
        Silkscreen  published by Peace News; US readers could consult

 359 of the Last Whole Earth Catalog. As  duplicators 
  stencil), wherever one of   
 to be  least one person  knows how to use it.

he 

One book  does consider  about all 
  printing, from  point of view other   of 

  is called  how you  do it yourself. A
London group called  produced it in 1974. Tbe 

 edition of  included at least one page  printed
 each of  methods described. (A  edition of the book
 now been published by Interaction,  Rood, London, NW3

Price  We are  to  for the following extracts.
  CAN DO  
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I OFFSET LITHO 

I Offset titho works because grease and water 

I 

do not mix. A plate. a sheet of metal. plastic 
or paper, carnes an image of a greasy, 

,water-repellent nature. applied by hand orb} 

I 
one of several photo-mechankal technique~. 
The non-image areas of the plate's surface 

', remain attractive to v..-ater and therefore 
repellent to t::reasy ink Gn:asv int. and a 

i watery solution (fount solution) arc applied 
! Simultaneously to the plate. The ink adheres 

to the imagt:, but not to the damp an•a.'>. 
\\'hen the plate is brought ia direct con tan 
with a roLber pad, called the blanket, 
mounted on a second roller, a reversed image 
transfers to the blanket. A sheet of paper 
passes between the bla..1ket and an impression 
roller tO receive a right-way-round print of the 
the imag::. 

Each plate prints one colour ~o more 
i colour means more plates. (All the rollers 

must :_,e cleaned before printing a new 
, .:olour). One of the essential aspects of good 

quality printing is the pH'TJer making of 
plate;;. having already the best possible 

' preparation of the artwo!k. The quality of 
the prim de?ends firstly on the type of plate 

: used and S'""ordly :.he development and 
plate-makmg process and thirdly car•_ ·'n the 
pres~. Care •Jn ttte pres~ means regubt ;;g the 
pres.-;ur-:: from the pl2.~e to che blanket 
cylinJer so that ~arly wear on the rlate won't 
oc<.:ur. F'l(o.:ess ink roller pressure will also 
reduce the life of the plates by starving the 
plates of ink. 

/l.'lany diEerem companies make offset 
plates and each claims certain advantages 
f.n its own tyre. Genenllv comranies that 
make <heir OWII ptmTh1g presses also market 
a range of products that accompany the 
macnine - inks, plates. cleaning fluids, fount 
solutions and •Jrher chemicals (vertical 
integration). So bo: careful that if you buy 
another company's r·ates. they fit your 
machine's plate clamps. Standardisation is 
limited by the ma..1ufacrurer's profit motive, 
so check everyL'ling before committing 
yourself 

• ~sensitized plates & chemical transfe7' 
Pre-sensitized are tl-Ie most widelv 
used. The image is transferred onto these 
plate!> by making a negative on a process 
camera. The piate is then exposo:d throup:h 
the negative, so that only the image <irca ;s ht. 

l A process camera uses line fdm J.nd makes 
i negatives the size of th~ finished copy. You 

can reduce or enlarge by moving the lens or 
the artwork. By phorographing a photo 
through a dot screen a half-tone negative can 
be made. It can then be cut and taped into 

! the line negative of the rest of the page. Dots, 
shadows and unwanted bits can be painted 
out with an opaque paint on the negative. 
Using the finished, painted out negative on 
top of the light~.::nsitive plate, only the image 
area on the plate is exposed to ultra-violet 
light. The plate is treated witil gum-arabic 
solution, develop~:d and treated again. The 
un~posed areas are made ink-resistant and 
the plai-e is ready to print. 

!n this process scr.::eo,ed photo negatives 
can bt: sruck into the full negative. But in the 
Chemical Trmsfer method (see be!ow') you 
have to have the photo screened, printed and 
stu.::k to the anwork just like already-screened 
photos taken from other newspapers. This can I 

be done by contact printing from a screened 
negative (IT!ade on a proccs.< camera). But if I 

you have the original negative you can ~imply 
print ,:!!!to a 'L.:u .. tone' ,.:;rc..:n {85 lir~es to the 
inch) with photographic paper underneath. 
and the photo will be s..:reer.ed rt:ady for the 
l!rtwork. 

I 

The Rotaprint 30/90 prints to a maximum size of l3'h'' x 20" 

• i'daking the plate 
Thete are a number of other methods of 
mal.;.ing plates but the simplest is direct hand 
maJc paper plates. Paper plates are a paper or 
paper-plastic plate with a grease sensitiv~ 
'>llrface. By drawing or typing with a greasy 
pencil, ink or typewriter ribhon a mark is 
made on the plate which will pick up ink and 
~rim that image. Once the plate has been 
drawn or typed on, rl1c rest of the plate is 
de£ensitised by lighdy wiping with 'fix'. You 
can tht::n print from it. Paper plates do nvt 
produce particularly good quality work. But 
th.:y are easy to make and for ordinary 
people who have the rime but not the money 
or machinery to oake better plates they can 
be very useful (unlik'" in the office where 
time is m~ney and profit rules out creativity). 
A little t::xperience is necessjlry to produce 
copies with the right intensity. Paper plates 
have quit:: a short life- about 1,000 copies, 
but can cost as little as Sp each. Once used 
~1-:ey arc not easily :;tored anJ tend not to 
produce a gooJ second run. 

Plates can be made using tile photo
copying methods now developed and being 
improved all the time. The electrostatic 
photo-copier i~ the most widely used. A xerox 
machine can copy onto a paper plate, though 
the quality is not ~arricularly good. 
Electrostatic methods have been developed 
into a c&mcra, which is very expensive, and 
used ln Instant print shops. It turns out good 
piasti~ plates almost instantly but can't do 
half-tone photos well. 

THE ELECTROSTATIC METHOD 

1. Image is projected on the positively 
charged printing surface. Light erases the 
charge from the unwanted areas. 
2. Negatively charged dry pigment is spread 
over the printing surfacf' 
3. A new charge trru'.f.fers the image to paper. 
4. Paper is peeled away. 
5. Heat fixed the image on the sheet. 

Easier for the smaU user is the Chemical 
Transfer method. In this system light is 
reflected off the artwork, transferring the 
image onto an intennediate light-sensitve 

1 yellow sheet which is used to process the 
: metal plate. The artworl• has to be black 
i and as flat as possible. Once the plate is 
; made you can remove the shadnws and I mistakes with a rubber and cover it with 

fix before it is printed, To have phows 
printed with this method it's necc.ssary to 
pre-screen and stick the screened photos 
onto the artwork. Obviously reductions or 
enlargements aren't possible either so this 
too has to be dune beforehand. A process 
camer-a that produces prints (like a" 
enlarger) used with :;. chemical transfer 
system ,-an make really good and interesting 
work. 

Generally chemical transfer plates 
are not as good in quality as pre-sensitised 
plates. 
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UN F AIR  
 section is about one  important part of the

 machine: the telephone.
The telephone network means different things to

different people:
  Post Office, a fast expanding. 

intensive and  business
ho phone-phreaks. the world’s Largest

electronic game
 the businessman, a luxurious 

telephone with instant   the share
index, and direct  across the Atlantic

 many of us. a single kiosk in a 
estate, with the  lines,  highest charges,
and street noise blaring  
There is immense  potential in the

  The  is portrayed as 
 and  but, in reality, serious use

 the international telephone services is for the very
few who can pay the heavy  It is depicted 

 essential tool for linking people, yet those in
most   links, the old, lonely and infirm, 
usually those whose means cannot stretch to paying
for installations: the official conception of

 Services’ goes  further than ‘Dial
 Bedtime Story’ and the ‘Speaking Clock’.

Britain’s  Office Corporation has massive
powers, under the 1968 Post Office Act which

 it and vested  it  control over all
communications,  electrochemical,

 electromechanical”. Some of this, however, was
 a” extension of the mammoth monopoly

  by the old General Post Office
(GPO) over any communications between 

 premises. But the new clause was also
designed to  ventures like the “ascent 

 The new Act   stabbed Love in the back.
It went further, and gave the State’s Monopoly
Corporation  much  control over

  it   The 
Office, for instance, has refused to provide a
simple arrangement for   University to
conduct tutorials by  with widely 
groups. Although this is technically quite simple
(anyone who rented five  say, could just
connect   and indeed  

  PO    its
e x t e n s i v e   -r-studio closed circuit
T V  s e r v i c e  f o r   

In its continued  of social needs, and
desire to   more sophisticated ‘services’
to those who      is not alone.
Many other  around the world 

    2 pc: cent of their
 a  service  while 30 per cent

 have  phone.
While the Post Office can, apparently, escape

scorn for its  technical and administrative
blunders   social  it does have at
least one  in its side  namely the ‘phone
phreaks’,  of whose activities were 
in   famous court case in London in  (I).
Phone phreaks discover and exploit unseen

properties   telephone system. Their
   because of  flaws 

faults, or because the  of modern
exchange systems  which are capable of forming

 of millions of different connections 
produces  which the designers had not
intended.

Some of the flaws which have been  a:
discussed below. It is not only telephone systems

 are  to such attacks. It has also
become axiomatic to those who  computers tha
determined and unwanted users cannot be kept
from using their systems if they want to.

But what place have such individual acts in an
overall strategy for changing technology? In the 
of the Post Office, the principal threat posed by
phone phreaking is not to finance, but to the
‘security of the system’. The phreaks demonstrate
that no machine is invulnerable. They, the

 at the   of the system, have
been able to force changes in the system itself. 
power is anathema to the planners. Equally
worrying to the Post Office has been the phreaks’
penetration of the military and  networks
which it provides  for the importance of
communications in maintaining social control is
immense, and  Post Office’s network of radio
stations is designed around the need of the military
to retain ultimate control.

To  who see shoplifting as the liberation of
goods produced by exploitation, techniques for
liberating telephone calls will be a welcome
addition. The lesson of the phreaks and of the
technical underground is perhaps best epitomized
by    of  blind boy
who, using just a tin whistle, can control the 
of an  satellite. The 
is that technology will never be invulnerable.

But the future of the telephone system, as 
would  to see it,  apart from the details

 its current vulnerability The organization of 
present system (described in detail below) is a

 result of  between two factors  
engineering of the links, and the  of



  points. Although the rationale behind
the current system was  one of minimizing
cost, the balance which must be struck by
proponents of an alternative  is 
of organizational problems as a whole. We must
face the  between the  economic and
cultural wealth enjoyed  thr large combines 
cities and the  freedom of a small
commune. In a highly decentralized society, links
may be long and tenuous. and 
correspondingly lower. But   with
centralization, results only at the expense of having
an authoritarian paradigm of   the links
of communication 2nd    the links
of control. The nature of  is determined by
the manner in which control is exerted. The
provision of a communications system must involve

     a community 
meet together to discuss  But effective
freedom may well depend on communication being

 Then unified control. which  not work.
 work.

 need to run  license small communications
 These would all be served for lone-distance

and international  by a special 
perhaps run by the federation of local groups. Each
community group could  its system to its 
particular area, providing special facilities  group
conversation lines, message  perhaps 
an open line for those who are bored or unhappy to
talk to other people.  tie-up to the local

   would be useful. Advice
    ,    

could be supplied by the local   service.
There is a  of   service of  kind

already in existence, in  Yorkshire, where the
local council  the telephone 
independently of the Post Office. Sadly, even there,
little attempt has been made to provide a better

        instance bjj
subsidizing  for the needy. The Hull system’s
only major departure from  Post Office norm has
been in its provision of free local calls,  cost of
which is included in the rental fee.

  THE SYSTEM

What lies behind your phone is  wires,  all
the  to your local telephone exchange, over
poles and  green pavement-mounted
junction boxes. The  signals coming into
the phone are connected to the earpiece, which is
like a little loudspeaker. A direct electrical current
from the line goes into a microphone, which is
composed of carbon granules which change their
resistance with the  of your voice. A dial sends
electrical impulses down the line, at  rate of ten a
second_

In the exchange, a ‘selector’ moves electrical
connection: across rows and columns of contacts,
in  to the pulses sent down   by your
dial. ‘This is the method of the  system,
invented more  half a century ago and still used
extensively in the UK. Other  do  same
job less visibly, less mechanically. If you  a

 (or  you hare) you can  a  of 
  to  it happening.

The network is  organized. Its
  thus have only 

 to each other (see Fig  simplest
functional     is grouped
round the simplest central unit, the  

  can   wide  of
    crofts in the 

Highlands to  of thousands in a 
London suburb, Almost all  now automatic. Thr
traditional vista of  ladies before immense
switchboards, inserting and withdrawing  on
leads with  weights and springs, has virtually
disappeared. Huge banks of  relays now 
the job, and do not organize to ask for better
working conditions.

The wires also run between  linking 
to form the  net wor k,   which one  dial

 I

 



 and the    which direct
  not  possible. The special

changes which handle  calls,  
   a large number of local
 because of the economic  of
 the  switching. Normally.

long-distance call will be routed  local lines to
 nearest trunk exchange, then on  trunk 
a     it  down’

 to  local exchange that  the 

The highest level  is that of the
 trunk  This is the most
 and expensive part of the system, 

   expanding. The   
 &itching, and the advantages of

 the intercontinental and 
 leads to centralization of the facilities into a
  exchange in each country. 
 also has  own  code on the

 network, which provider access to
 from any part of the world. Fig 3 shows how

 Europe is organized.

 OF THE PHONE SYSTEM

 those interested in experimenting with the
  than just making free telephone calls,

 crucial step is to gain unrestricted access to the
gher level trunk network. In Britain, this is a net
 some 330 exchanges, in big towns, connected

 to each  and  to their
   Normally, there are only 

     operator,   direct
 to  network on special lines. The other

the Subscriber    machine,

which accepts instructions  into it  the
user in the form of a  code 

 destination exchange, plus the number 
 the- contacts the trunk network, to which it is

directly connected. and ‘translates’ the information
nto  specific codes used by the trunk network
quipment.  arc  codes. 

  public is denied  
By gaining direct access to the  network, it

 possible  dial round the  country, weaving
 and forth at will. A corresponding technique
 access to the lines on the highest level, the

 network.  there, the right
 can work the same tricks, on a global

Phreaks therefore need a  on  the trunk
 without  Two principal ways

 used in the UK and abroad. The first involves
  of  (“Blue Boxes” in the US), 
 tone generators that imitate the control signals

 sent down the telephone line from the
 machine to the distant exchange. With the

 old signals can be countermanded and new
  so complete control over the system can

 obtained. The other way in is to find a stray line
hat accomplishes the step-up directly. These

 ‘trunk accesses’  not, of course, put
here to  the phone   arise, 

 the action of a telephone engineer who wishes
 liberate the system a little for his own  or

 careless construction.
But true phone  it must be emphasized,
   interested in devising techniques for

 payment for  It is so easy to defraud
he Post Office by plain deception that those whose

 interest is in saving money  crooked
 separated lovers and similar individual!

 have no need to build Blue Boxes or to discover
 technical loopholes. No, the real  is

 like the keen railway enthusiast, fascinated by
he minute intricacies of a machine much larger and

 powerful than himself which can transport
 briefly to far-oft lands at the mere utterance of

 string of electronic pulses.
 beyond the extremes of technical

 on the one hand, and  fraud 
he other, is a simple gadget called the  Box 
whose implications  at once anarchic and

 A Black Box attached to your phone doer
  you to make calls  of charge, nor does

 allow you to play around on international trunk
 What it does do, however, is allow other

 to call you without payment. It does this by
 the charging meter connected to the 

 the person  you. Although in Britain such
 are  cut off   minutes,

   probably poses the greatest threat
 is to   of  system”.

 Morton



 nearest   to  radio in Britain
is, surprisingly,    radio service. 
there  not nearly  stations  
those  exist are  by  paternalistic
doctrine of “We know best what you  
local radio  nevertheless made at  some

  to put  in control of 
 United States, too.  me  few listener

sponsored stations capable of  their listeners
happy  to go on  them.

But    And  will remain
exceptions as long    ore administered
in    are   radio should

  to do  big business, no matter 
carefully restrained  businessmen may be by

    Independent Broadcasting
Authority and   Standards Autboritv

   and  Federal 
  in  US. Nor  a structure like 

British Broadcasting Corporation, on a  and
well-concealed) State leash, do anything but 
ately binder  development of  radio.

One of  basic requirements of a dictatorship 
autocracy is  monopoly of  means of
communication.  a monopoly  not appear
to exist in Britain, but  control of  
of communication is to an astonishing  in 

 of one    Post Office.  is 
Post Office  any independent

  doesn’t  about  Wireless
 Act      Act

1967, or  Post  Act 1969. But 
broadcasters, including  commercial ‘pirates’,
may  achieved  more important 
merely   Post Office. Among their
listeners and supporters   created a body of
opinion   in  long run, help to get 

 communications system changed.
Public  for freer  would be

   understood  possibilities
ofgenuine community radio.  article shows 
it  already possible,   to  a
community radio  We  not suggesting 

 break   we merely report bow it is’
 being broken and thereby discredited.

Most unlicensed broadcasters use medium wave. Ah4
transmitters for      using
cheap parts  components ‘liberated’ from old
equipment  the price of a transmitter can be well
under a  A good VHF/FM  on the

 hand, can cost up   Cheap VHF/FM
transmitters can be built, hut  is  point in
choosing VHF unless the aim is to provide a really
high quality service.

On the other hand, FM has a  audience, 
any  aimed at a maximum audience, 
as a news and alternative information service, will be
broadcast on the medium waveband.

A transmitter needs  be backed up by some



 

 audio equipment:  least a  a music

  
      

 is equipped  make 
 broadcasts. Bur underground broadcasters 
 found  much safer    the 
 even on a    and broadcast
 them     made 
t ransmissions      
often al!  lost  a transmitter and a 
player, rather than a  broadcasting

i n s ta l l a t i o n .

  taught    
 and  Sundays, are    for
 general   is   

 required for a raid are nor normally on
 Transmissions are  at  

when   a specialist audience. For this reason,
 ‘pirate’ broadcasters, in London  least, have
tended  use medium  on Sundays, and VHF
at night. It’s a compromise between the best times

 the audience and the  times fnr 
 postmen.

Security, together  technical considerations, 
 has called for  siting of  On
medium  a friend’s  may be OK, but

run  of friends. Mobile power



  know the methods of their
 and  actual officials 
    of   Post Office

 Such is   between pirates that
 kind of  is exchanged  freely;

but   do not  too many people about
the station or its operations since infiltrators are not

If it  to a raid: it can take  Post Office
only 25 minutes  catch a station from scratch,
assuming    a medium 
broadcast.  is because  can use as little as
a   radio, a map and compass, and a
private car, to   MW broadcasts. For a

 broadcast at night, it may take as long as an
 or  because they require a special 

(This usually  to be a green or yellow Austin
  with side-windows and a pump-up 

   roof, surmounted by a
  aerial.) They then  to find the

exact   can be quite  in the 
However. after a station has been going for  few
weekends  know when to expect it, and lie in
wait on  of local hills until  transmission

  So pirates  feel much  using
 than  do when using 

The pirates who have survived  those who have
 rhe unwritten rules, which must go

 like this:
1. Use a frequency band appropriate to  purpose.
2. Build a  of as high  quality as
is  Bad transmitters cause interference.
which annoys  and increases your risk of
being nicked
3. Broadcast at ‘safe’ times, ie nights  weekends,
unless circumstances justify the risk.
4.  a transmitting  on  of
service and safety. Sacrifice safety only when,
absolutely  or when  sites have 
unsafe.
5. Don’t  the same site twice unless there is no
other choice.
6. Know  enemy.

 Don’t broadcast for longer th-n 
 Do be nice to your local Post Office men, because

they’ll rake it  a personal insult if you aren’t. This
could make the difference between a small
investigation and a full-scale raid with police
assistance.

One real station which follows almost all of these
 has on average  raids  year, only

40% of  result in court cases. As they 
 week, this represents a failure  of just over

2%. The risks may be sufficient to   people
off illegal broadcasting.  from the point of 
of rhc law, this is  a very high success rate. Such 
law can  be   

Richard 



Here in the United   exploring 
 uses of amateur  The basic idea is 

  hardware and  into the
hands of people  trying to    lives

  world   better shape.
Unlike radio broadcasting. which is basically 

one-way medium  those in control  what
will be aired. and  there are few opportunities
for listener involvement and  hnm radio is
a two-way medium permitting a real-time dialogue
at a distance.

One of our first activities, launched in September
1973,   the  Direction: Foundtable. On

 afternoons    1900  on a
frequency of  KHz.   in from

 sections of  US and  Sometimes we
 share what is on cur minds.  weeks 
  structured sessions where one of the

 makes a ‘presentation’ on  topic,
 by a question/answer/rap session. Often

 is a  of the day’ who participates directly
from one of  stations, or by telephone ‘patched’
into  station’s transmitter and receiver. We have

 book    Growth and I’m O K
  OK), had sessions on the energy crisis, the

 scene, organic gardening,
 computer networking; the women’s

movement and media.
On a  Sunday  will have a dozen to

fifteen stations involved. This group size is small
enough to allow participation by everyone.

There is a group of ‘regulars  participate 
 sessions. and  additional stations which

just happen upon  activity and drop in.  
group is made up mostly of  oriented to

 and change.   
often   reactionary majority of thr ham
population. and  had a few out-and-our fascists
advocating ‘retroactive birth control’ and World
War  as solutions to  world’s problems. The
only real difficulties we  encountered so far are

 same ones that affect all  radio activities:
the erratic nature of the ionosphere as a radio
mirror, and  from other stations sharing
rhe same band of frequencies.

The Roundtable stations use  voice
transmission,  is standard practice on  HF
(high  or shortwave) amateur  these

 Reception of these signals requires either a
receiver  for ham use, or a shortwave
receiver with a BFO (beat frequency oscillator).
Since most home-type shortwave receivers do not
have this feature, broadcasting to the general public
is a technical impossibility, even  we wanted to
(which we don’t). Our philosophy has been to
operate strictly by the rules. In the USA,  
allow us to do almost anything we’d like to do. 
law in this  protects our activities, and we are
happy to co-operate.  might mention that the US is
unusually liberal about the content of amateur
communications.  can’t involve ‘pecuniary
interest’, ‘secret codes’, ‘profanity’ nor ‘music’  but
these restrictions present no  problems. We are
not otherwise restricted as to content, and are
allowed to let others communicate over our stations
and to transmit  party’ messages for others.
But many countries having nationally owned
telephone and telegraph systems (including most
Commonwealth nations) are wary of  finding
a  around the state’s  monopoly
via ham radio.

In Britain, I know, the Post Office does not
permit any relaying of  for ‘third parties’.
There is no ‘third party’ agreement  Britain
and the United States.  means that the

 regulations which prohibit third party
 prevail between us, and limit

international communications between amateur
stations in the US  Britain to ‘messages of a
technical nature relating to tests, and to remarks of
a personal character for which by reason of their
unimportance, recourse to the public
telecommunications service is not justified’. The

 I’ve heard is that the US would be happy to
enter into a ‘third-party agreement’ with any
country, and that lack of an agreement means that
the  country is not willing. The US currently
has agreements with  countries,  in Latin
America.

Another of our activities is the 
Sources of Energy  Several members of the

 live in rural areas, and the primary focus so
far has been on wind generators.

Our goals are  diffuse,  include
keeping each other abreast of what is going on,



  minimize reinvention in  own 
 axing as a   to  communes
 individuals with   projects.

It’s almost a cliche that  British visitors to
 US   hard time grasping  sire of 

 It is, of course, 3.000  between coasts,
   North to    six of

hc US makes it difficult for a small change-oriented
  get together.   Berkeley; and

 Massachusetts. and Madison, 
   in  large city. But
   us are dotted about on the other 3

 square  The US popuiarion is only 4
  large as Britain’s, but the area is 32  as
 Because of this,  and going

  the land ax still real possibilities here, but
 is   Our long-term aim

 to help  numbers of change-oriented people
 find the ham radio tool. ‘The first step was finding

 of  who  have ham  (Out of
280.000 hams in the US there had to be a few!) The

 helps  my  TV column
  a ham magazine; and a series of articles on

 Directions Radio in    
I  counted  but the number of us hams
who  made contact in  fashion  be

 a hundred  now.

 AND POSSIBILITIES

  a number of  which  arc
 and what happens in these  

depend a lot  available time and energy within
the group. First,  like to have  

 with people of similar outlook in other
 Problems in doing this include the

sunspot cycle which is heading  a minimum in
 (resulting in poor long-distance radio

conditions!, and  fact that   have 
most elaborate ham stations. I’d be  to hear
from any of you reached  this book. Let’s 

 we can work out.
Of particular interest to me are Third World tic-

ins. Having  a  months in Central and South
America I  to feel that we have a  of

 do in AT and other areas.
Among the  arc learning exchange
activities     and sharers 
  information reference service, and

 a   And more of us could 
a better  of what simple, basic  is like it:
other parts of the  its advantages and its
problems.

 as soon  a few  communities sprout
ham stations, we hops to get  Roundtables
going, directed   the  of
communes and back-to-the-landers.  is 
a precedent for ‘swapping’ things over the air (a net

 to radio equipment swapping). and it 
certainly be  to    of a non-

  There  lots of  things to
share, from    problems.

Another  of  is providing a fast-
response communication network for the social

   straight hams already run

net-*

the 
avail

the I

local

in 

tech
 dem
 120

 for  short writ  
  could be used to  extent by
 change people. Additional possibilities include

 of  Surplus  are
able in the US for  to X100. (Similar

 machines arc also available 
 Look up  adverts in   or

  the   the Radio
 of Great Britain.)

 radio equipment required is even simpler
for voice, and the range is greater, for a given
 level. One  in a city could feed many

machines via  or short distance VHF
 The fantasies that this conjures up include

 transmitted and printed  
 Another is a tic-in with community

 computer systems like the one now operating
rrkclcy. (For info on this system  to

 One, 1545 Dwight Way, Berkeley, Ca
 USA.)

W-SCAN TV

 is a ham radio technology that I’ve been
ted about and involved with since 1957. It’s
d slow-scan TV, and is a technique for

 images  a single  channel. In
 it  TV pickup and display

niqucs with radio facsimile modulation and
  to allow  of a

by 120 line TV picture in an S-second period.
 TV requires a  large bandwidth

 each picture contains roughly a  of 
ion picture elements, and because (in 



2 5      
t o     o f  m o t i o n  I f    

    is not   
 in   is    in

bandwidth is     in 
     3 

      b r a in   
     

  s o n i c       
   image as it  during 

 transmission period.  least 
 in 1957.  still today,   long-

persistence phosphor   for
radar  in World War II. In  US   rhc
phosphor  P7’. If is  by a short

 blur  and a 
phosphorescent  which lasts for  
of seconds. The display is subjectively much 
radar. A bright horizontal line  in 8 seconds,
from top to  of the   an 
in the afterglow behind it.

The standards are shown in  1.  
differences in  dictated by  
of  local power system  no  in
practice. Slow-scan monitors will  on signals
from both areas The sweep  is
provided by bursts of  subcarrier. This same
subcarrier is frequency shifted by the video signal 

 various shades of  is 
 is White, and   in between

 intermediate shades  
Hams in  UK have  involved with 

since its earliest days. John Plowman  
at the receiving end of the first transatlantic 
in 1959, and members of the British Amateur

 Club  have been quite actively
involved in the  of equipment and the use of

 on  tape. Unfortunately, the
 bodies in both countries were  siow

to approve this mode of transmission in the ham
bands. The  Communications Commission
finally said OK in 1968, and the Ministry of Posts
and Telecommunications came around  more
recently. There are now about 2,000 hams in over
60 countries  for SSTV.

Since commercially available slow-scan gear is not
cheap (3325 for a camera and 8295 for a monitor
here in the US) present  tend to be 
establishment types,  I  not had very much
success in turning them  to our New Directions
activities. New Directions enthusiasts generally don’t
have much cash. Building your  is a way of
trading time for money,  if you can latch onto 
oscilloscope   CRT it won’t take much 
hardware to turn it into an  monitor and
flying-spot  If you would  to explore
equipment building possibilities, I suggest that you

  BATC.  in general, and 
members in particular, are a friendly bunch, eager
to help a  get technically involved.

Since the  signal does  most of 
 channel, the general practice is to 

voice and  during a transmission. By
 an audio tape recorder with a continuous



amounts of  of 
criteria of  we  come to term 

  other  products
  be  in an  society‘

for  computers   being used  
 One community group in 

California  but again  problem is how 
produce  in an  manner.

 A ‘high   could  set  
produce components for a large 
2. The  would be  on a  or 
another   source.
3.  would produce relatively large  of
standard active components. of which the most
important  be a standard Integrated Circuit

 (like     that 
 satisfactorily in all low power  and

switching/control applications. and  standard
transistor type for use  high-power switching,
audio or RF  The  could also
produce standard passive components, unless these
were produced locally, which is quite feasible.

the  would work in the centre for,  one
 ever)  years. They would take with them

 faulty components for  and would
return with  stock of new bits.
6. Equipment at  centre itself  be 
to  or at  minimize. undesirable
environmental effects and to make maximum use 

 materials.
7. The centre could also house an intercontinental
communications centre if 
But even if this approach is deemed unacceptable, 
large number of electronics components  be
made on a small, local scale Active components 

 tubes, not transistors  could be made
from recycled glass and metal. Making vacuum

 would entail a basic level of  technol-
ogy, but would require nothing like  ultra-hard

 conditions of transistor manufacture.
Either way,  could then be used as it ought

 be used: as the free  and
entertainment medium of a free society.

Richard 

ape loop slightly  than one frame, it is  hoping that as various groups pick up the
 to ‘snatch’ a single frame as it arrives and  ham radio alternative, the cost-sharing among

tore it for continuous viewing after the transmitting economic barrier to using
 back to voice. In the US (and to be able to transmit

 UK also) it is legal to transmit voice  material in many  and seeing the
 picture simultaneously if one mode is , person you’re talking  is a definite

 in  upper sideband and the other 
he lower.  requires an addition

 psychological plus. I see  ham radio, 
teletype, and maybe even  as a

 the  and receiving gear and only a
 of slow-scan hams  have this

communications bag-of-tricks that can help us in
 attempts to change the world today. If high

,  production capability survives the
 changes, then the

could be among 
‘convivial tools’ for 
individuals gain 
over their own lives  a
new society.  the grim
side: if industrial 
falls apart,  

 tools might at lea:
allow some survivors in
enclaves dotted around 
world to keep in touch

 each 

Cop 

se

he



The old woman watches herself on the 
 Slowly she sits up  Approvingly,

she looks at the change. Her mouth becomes firmer.
She is transformed.

It is the same with a community. “A group may
see itself in the ‘mirror-machine’ and begin to
change as a result.” That’s how John Hopkins of the

 fur Advanced TV Studies in London puts it.
The ‘mirror-machine’ is a video-camera and tape

recorder which uses  video tape. It weighs
 pounds. The tape records an  amount of

information on   ribbon.
The camera has  lens and a built-in

microphone (which  people do not use). We call
it a ‘mirror’ but usually it is an ‘ear’ listening
intently to people. Because of this, sound is very
important and an external  is used.

It can be  by one  Two people can
 tile  one  the camera 

to a long extension cable; the other carrying the
 microphone, monitoring  

 earphones.
Basic half-inch  costs  although

a   sells at just over half the
price. But  recorders and monitors
are needed if    is to he edited.

The most  technical defect of half-inch
video is  noise  ‘roll over’ before each
shot.  can he overcome in various expensive ways.

Any new system is confused with previous
methods. Half-inch is mobile and relatively cheap

 people worry because it is not as sharp or stable
as broadcasts made with  cameras snd two-
inch video-tape.

Sixteen   cameras and 3 5 mm still
cameras were also considered toys  introduced.
But their convenience easily overcame their
technical disadvantages and changed the 
industry and photography.

The technique of using  in the community
 political  Both Communists and

special military operations rely on a cadre of
‘agitators’ and ‘tech  Community
television is no different. They call the agitator an
‘animator’, hut his task is the same.

Many ideas about half-inch have been developed
by the Canadian National Film Board which spends
1500,000 a year on its Challenge for Change

 The Board  its  had 
remote from the people for whom they 
intended.

They abandoned elaborate film crews that spent
weeks  people’s lives to ‘record’ them,
and substituted two-person crews consisting of a
video operator and animator.

The animator or agitator unearths issues and the
video operator teaches local people to use the
equipment. Instead of being burnt by the media,
people tell their  stories. Elsewhere, video has
been used  ‘trigger’ community action.

Challenge for Change has  that video can 
 community  tool, “But the

media work   a great deal  one 
 their  warns, “and there are 
  a person,  or paid, working 

time with the  full-time worker
would be guided by the citizens’ group, as normally
the latter cannot afford  tune themselves on
the media arm of their activities.

a media resource  can be of real
use to  groups-on these conditions: (a)
that the resource people are simply not media
crazy, and trying to get into television, 
understand the citizen groups and their problems

 sense that people need to be taught the
medium and left to do it themselves. 

Other safeguards are needed. John Hopkins
suggests people interviewed should be shown their
tapes as soon  possible; erase anything they don’t
like; and know how the tape will be used to help
them.

The animator should be neutral; act only when
invited; help, but not direct, the selection and
debate of issues, Hopkins adds. The Challenge for
Change worker, as he  becomes a “spark plug
for process rather than a creator of product, and
could use his previous  as an outsider to
mediate difficulties and bring conflicting parties
together.”

Community t&vision looks for consensus. It



  ‘issues’, records opinions supporting either
side, and then  to resolve them by getting

 people together to watch the tapes and talk. It 
for ‘media-tion’.

Video is prolific. Little community voice is left
 cutting thirty hours of tape to thirty minutes.

 Standards rapidly become ‘production’  Is rhis
man interesting?  this accent  understood?
Does this woman help the argument? The editor has
to choose.
. Half-inch video benefits from the shadow of the
BBC and network television. ‘Television’ remains a
magic word. It takes moral courage not to talk to
television.

Part  the ‘magic’ of portable television rests in
the power handed down from the corporations.

 television must  abusing this

Broadcast television has established a convention
 of  questioning. The danger is that

 video can quickly become as bland,
 ‘good life’ has become  television

 Community must   a
  

 TV offers the  
 using the technology of an oppressive  Like
  Arab firing a Sam 7 missile, the  freak
 depends on high technology If that is switched off,

  he is  of business. As  as   out is
  profitable and amusing he can continue. But when it
  becomes revolutionary he is soon back to  pot of
  -whitewash and a wall.

Half-inch video has another similarity to the Sam
7 missile. Both   boxes’ which  be
touched by the user. Even if you have the

 many have-you cannot service half
inch without  and  equipment.

 has pointed out  a Japanese
TV set  for 8119.95 retail costs 818 to make.

 claims an ‘inexpensive educational TV set’ for
use in Africa can be made for  less than

 
The companies  protest that they need the

       in .  ,   . .  
 have sparked most of the modifications.

Servicing is slow, expensive and unreliable.
Half-inch video is a technological break through

that cannot be distributed because the channels of
 communication are owned by the State and
 controlled by  and commercial bodies.

As for cable TV, Andrew  in  New
York Review of Books recently put down the cable-
cast  spread of cable  noted,

“suggested to some that all aspects of the
 broadcast media could be reformed by

  upstart technology. Instead the opposite seems to
be  cable is becoming  an adjunct

of the existing power grid.”
 record industry shows what can happen.

Technically it  long been possible for anyone to
 anything they want  cassette tapes:

Instead a revolutionary rhetoric is used to sell long
 playing products of an established industry. ‘Rock--
1  radical’ radio in America is not  ‘people’s’

voice but that of the market-place.
Community TV has many allies when people are

  get cable concessions. How  remain
after the concessions are granted and it becomes
cheaper to run cut-price American films and tired
comedy 

A communications system. which promised the
 a voice, is being taken over without protest

by  authorities. Many British boroughs already
have their own video units attached to housing or
public  offices.

The Home Office has paid for an investigation
into ‘Video in  Developments’ carried

 by one of London’s  respected video freaks.
The Arts Council and its local associations, and the
British Film Institute pay for equipment for many
independent video groups. Some of this is being
used for ‘artistic’ purposes, but much of it is
used for community animation or agitation.

Somebody is mistaken. Either the  do
not  the revolutionary nature of controlling
communications or  users are making 

 to which no-one listens.

Half-inch video combines two
eye and  g    
paranoid society these are being used more and
more frequently for ‘security’ and ‘surveillance’.

 with image intensifiers, television cameras
can see in the virtual dark. Monitors trigger an alarm
when movement appears on the screen. Time lapse
records two frames or less a minute for 24 hours and 
plays the  day back in 40 minutes.

Prisoners are watched in their cells by television
cameras. A television company does tests for the
Home Office to see if a 60 watt bulb provides
enough light for their cameras.

Police and soldiers record demonstrations and
riots to  back for identification. Just one
example: during the Prince of Wales’ Investiture
ceremony a City of London Land Rover equipped
with a television camera drove slowly along the
waiting crowds looking for Welsh ‘extremists’. Big
Brother is watching you now.

Tom 



Inside your jet, wallpaper music lulls you before under the pounding of juggernauts  virtually
take-off, and the air hostess glides smilingly from identical loads in all directions. a truck driver takes

 to sear. The decor is restful; the trip that   from  to Glasgow laden with 
follows is quick, smooth and safe.

Inside your car, stereo hi-ti tapes enhance the
  jam, only to bring back a load of
another  jam; on the new 

scenery and help you while away the time spent in  a   stacked with cabbages hurtles regularly
jams. The soft seats caress you as the automatic 
takes you from nought   in seconds-a speed

from  Garden, London to Wales-though

you can hold indefinitely once the motorway carpet
cabbages grow splendidly there and may even

have  to  on the  road!
  laid   you. Just conceivably this Alice in Wonderland way of

 things could be justified if it satisfied a few
 criteria. If, for  conventional

 modes were non-polluting, used renewable
 sources, and were miserly in their use of

 resources-including land-they could perhaps
 condoned.  if their benefits 

 to  rather than a privileged minority
 if they could be shown to be non-violent.

 they are not. Take   a

In   or ocean-going liners, the
accent is the same--on speed and comfort for the

 in a hurry. Freight also gets VIP treatment:
whether goods go by road,  sea or  the
massive thrust of technology  been  to
ensure they  intact and on time.

The business of moving people and goods from
one part of the world to another has become 
preoccupation. In Britain and the USA, up to a fifth
of the  output goes into it; in the USA it

 nearly 40% of net  input; the world’s
four biggest  companies are 
involved in it-as  at least a fifth of the top hund-
red British and European 

Faced with such an  of might, it is easy for
us to  that the present transport system is

 despite obvious imperfections. The
dubious economics of  highly specialized,
centralized, technological  with its
cumulative concentration of power in the hands of
the  powerful,  depends  the
continued diversion of resources from essentials into
the luxuries of excessive personal mobility and
freight movement. It could be otherwise. How has
such economic perversion come about?

Before  Industrial Revolution, goods were
made by local craftsmen from local materials,
primarily for local use. There was little movement
of either people  goods. As factories grew in size,
and products  more  so raw
materials were sought from farther afield, and

 products  to more distant markets.
While coal was the chief energy source personal

mobility  still limited; since oil took over and the
internal combustion engine arrived, however,
frequent  navel has become accepted

 the norm in most industrialized countries. In the
process, cities succumbed to suburban sprawl, and
commuting became a part of every day life; govern-
ment and industry discovered that, despite the
phone,  could not survive unless executives and
salesmen   workers-both blue

 white-collar-were forced to move to where the
work was; the escapism that is mass tourism grew
within a decade to become one of the world’s
biggest industries.

Meanwhile, the movement of freight was growing
exponentially, shifting from rail to road as 
took advantage of a concrete track generously
donated by the state. Today that track shudders

 
art: in the USA  of inter-city travel  by car,

 in energy  the car is at the bottom of the
ague: while a fast  about half full requires a

 980  Thermal Units (BTU) per passenger
 a   full needs 4,100 per passenger mile-

quarter full 8,100. And a 707 jet 62% full
 6,200 BTIJ-for every passenger.

Or  in the USA transport is officially
 to cause half the country’s tonnage of air
 and in Britain nearly a third of 



+Brazing The principle of brazing is exactly the 
same: as soldering with the stick of solder replac<;,. 
by a ~razing rod, made of copper/zinc alloy, which 
has a much higher melti1 point thru1 solder and 
produces a much stron.,~·· joint. To reach this high 
melting temperature a gas torch with an air supply 
provided by a foot-operated beUows can be used. 

· The flux used is Borax. This can be obtained as a 
solid stick and a paste is made, as required, by 
rubbing the stick on a glass surface with a drop of 
water. 
+ Welding This is similar to Brazing but steel alloy 

: welding-rods are used. To reach the high welding 
\ teoperature necessary to melt steel welding-rods, an 
i oxy-acetylene torch is used. The oxygen and 

acetylene gas is supplied from a compre~sed oxygen 
; cylinder 2J".J a ccmpreSS('d acetylene-cylinder. These 
· cylinders must be kept several feet away from where 

the welding is taking place si..,ce an explosion would 
be fatal. Ar:orher danger with a-:etylene is that it is 
very unstable and will explode if it comes into 
contact with oil. Never wipe the outlet connections 
from an acetylene-cylinder with an oily rag. The 
welding-torch is supplied with different sue~ gas
nozzies which are used to produce a suitably sized 
flame for the job in hand. A really large nozzle can 
tx: used to produce l\ flame that will bum through 
steel sheet. This can he llied for cutting sheets to a 
required shape or size "'- for salvaging pieces of metal 

. from large scrap. The welding rod is coated with the 
: flux and so no additional application of flux is 

required. A welding mask, whk~ has a very dark 
. visor, must be used, since :he li , .1 t ral!iation from 
· the welding will eventually cau~ blindness: 

Electric arc-welding is a lot safer than gas welding, 
, but it is not so portable since it needs a 3-phase 
i electrical supply. 

i JUlFERBNCBS 
~ Wonl:sbop T~dmology Ptl. by N.A.j. O!apman. Cbaprnan's Wo:kshop 
i Tecbnolog)' is a bit quaint b'"t is the best inaoduction to workshop 
I pr~c:tice that you em get. For <D«ialized information, eg foundry 
; pra£tice, ttchnic:allibrarics in Tecbnical Collep:s all over the country 
i are cl'81llmN with such infomwion. 

EXPERIENCE' AND SAFETY 

The putential danger element in a workshop is 
much greater than most people realize. Work
shops can be a nightmare. Young people in 
particular seem to have an urge to insert their 
fingers into holes-no doubt a sexually based 
desire-but if the hole is i.'l a machine tool the 
fmger can get chewed up. Long hair can easily 
catch on the rotating shaft of a drilling machine. 
Once caught, the shaft will wind up the hair and 
scalp the victim and new hair may not grow 
over the s~lped area. Necklaces and neckties 
can catch on rotating work i'l a lathe. A jacket 
or boiler suit sleeve can be caught by the rotat· 
ing chuck of a lathe or the rotating tool of a 
milling machme: these machines have the power 
to throw a person right over the machine. 
Another common accident is dropping heavy 
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The Brazina Harth, with 
motor-driven to'llll'y blower. 

The el«u-ic welder. 

connection· 
co mble 

weights on feet. Most people in factory work
shops wear shoes with steel toe caps. 

Safety cor.sciousness-the thing that stops 
you hurting yourself-can only be gained by 
experience in a workshop. To prevent yourself 
getting seriously hurt while you gain the 
.;ecessary experience, you should limit yourself 
to are&s of low potential da,.,ger, such as hand 
tools and bench work, soldering and brazing. 
When you fmd that you have stopped cuning 
your hands in one way or another (this may 
take six months to a year), you should be safe 
enough to use powered machines or welding 
machines, or to handle met.U and use the forge. 

Evening classes in wor~shops at technical 
colleges are good places to learn some of the 
skills of metal work and to learn safety 
consciou~ness. 

1 



TRANSPORT 

population endures unacceptable levels of aircraft hav'! to re-organize itself so that fewer of its scarce 
noise. resources are squandered on perpetual motion, and 

Or violence: in Britain a serious road accident take steps to reduce the insidiously harmful social 
happens every six minutes; since the last war the effects of excessive mobility. 
countrv has suffered more than seven million road The car, as we know it, will have to go. In place 
casualties, well over 300,000 of them deaths. i of a private transport system based on millions of 

The Road Lobbv wot'ld have us believe that the sexy polluters, we shall see a relatively small number 
benefits of conventional transport are available to of low-speed, unglamorous runabouts, mostly owned 
all, and the planners of New Towns have fallen for by the populace; and, in towns and cities, available l 
it. But facts do not bear this out. As car ownership for hire strictly for essential purposes where public 
has grown, public transport services have declined transport is unavailable. They will be safe, with at I 
steadily and car ownership is far from universal. least as much emphasis on protecting pedestrians as 
Even in the affluent, 'fully motorized' USA, 20% of occupants-in marked contrast to current priorities. 
families do not own a car, and in 'IDme places-such Like all manufactured products, both cars and buses ; 
as Washington, the capital, - the percentage rises to will be: built to last, and when their day is done, they 
SO. In Britain less than half the households have a will be capable of easy dismantling for 100% 
car, and only 20% of the population has exclusive recycling. Sturdy and unglamorous, they will answer 
use of one: those that suffer are wives and children, the needs of the Third World as much as the so-
the elderly, the disable<! and of course the poor. called 'developed' world: for rough roads and heavy 

The deeper one prob'::$, the more apparent it loads the Western car, bus or lorry is unsuitable; it is I 
becowes that a just society is impossible withvut an also over-pric<:d, in common with tl1e typical farm 
alternative transport system. We need a fresh tractor. What the majority need is economy and 
approac-h: alternative ways to travel which are non- reliability; and if the thing does break down, it 
polluting, low in energy intake, non-violent, simpler should be: able to be repaired by its owner or a 
ar,d available to all. Moreover, we need a fresh look friend-with readily available simple parts. 
at th~: amoun: of rravel: in a time of energy shortage Unless the problem of economically storing 
ar,d ecological awareness, mobility can no Ionge. be methane under pressure can be solved, urban 
merely a reactive response to an ill-organized, waste- vehicles will probab!y be electrically powered, 
full!conomic system; in the near future, society will although steam propulsion is a possible contender. 
------· _ I The dectric vehicle, recharging its batteries with 
coal-powered 6-cylinde< Buick frequently,_.. in Gre:.t Brita1n durin~ I energy supplied .by conventional p~wer stations, is 
dtc 1914-18 war. A gu capacity of lOO~ubie feet wu equivalent w ! about 20% efficient-at least four nmes more 
half a pllon of petrol. I efficient than its internal combustion counterpart. 

However, the grear-.st energy loss occurs not in the 
vehicle, but at the power station. There, less than a 
third of the raw fuel energy is converted into 
available electricity: most of the energy is lost as 
heat, the rest chiefly in transmission lines. Of the 

1 remaining 30% of energy, the electric vehicle uses 
about 65%,losses occurring in motor control, 
battery storage and mechanical transmission. lf the 
electric bus and car were used only for shon runs, 
mainly in urban districts, their efficiency compared 
with the internal combustion engine would rise, for 
they use no power when 'idling', and perfonn best 
at the low speeds appropriate to urban conditions. 

However, the mos! important factor is the 
efficiency of power stations-upon this, the electric 
vehicle stands or falls. Qearly, power stations should 
utilize the heat that they now let run to waste, but 
this is not all: the whole centralized system of elec
tricity generation needs re-appraisal. Socially and 
technologically, there is much to be said for a system 
with thousands of s.nall, friendly, neighbourhood 
generators in place of the inefficient centralized 
giants. 

lf the railway network were revived, along with 
other forms of public transport, there could be a 
power station at each station, supplying the trans
port and other needs of the district. As the accent 
on high-speed, long-liistance travel is replaced by 

't low-speed, short-distance travel to meet the needs of j 
a de(;entralized, non specialized ~cier.y, loc~~y l 
powered trains become an artractxve propos1taon. 
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Canals too deserve attention.   1,500
miles of navigable rivers  canals, and with a

     carry
  tons of ‘dry’ goods and even oil with

remarkable efficiency in energy terms, and with
  impact.  existing net-

work could be dramatic&y enlarged  opening up
 waterways, with the bonus value of places

of recreation and 
There  be little  Aircraft are the most

costly means of  in energy terms; aircraft
noise is a major  hazard, and the thousands of
acres of fertile land now rendered sterile by airports
could be released for food production and recreation
For a society where speed  glamour rank low on
the   hold possibilities, chiefly

         
put the direct operating  of an airship at less
than a  of those of an aircraft. But this is nor
all:     and since  need

  for  
mental impact is reduced. And. if the huge area of
the   skin could be nsed  a 

 and the resultant energy made to propel
the   proposition would become  more
attractive.

been explored, and in future we can expect to see
more research. Some schemes have used aerospace
experience  ‘sails’ made    another
has employed windmill-like biades to drive an under-
water propeller. In the twenties, a German engineer,
Anton Flettner, exploited the  effect’ of 
airfoil by spinning large vertical cylinders mounted
on  decks of his ships, and in 1926 his converted
schooner, the    the Atlantic.
His system needed auxiliary power to spin 

 however, and this disadvantage was over-
come by the Finnish inventor,  who used
his now famous rotor, not only to spin the Flettner
cylinders but also drive a propeller.

Certainly, the future will see a revival in that old-
fashioned, but neglected alternative form of propul-
sion-muscle power.  are showing

      has  repro-
duced itself or manufactured first-class fertilizer,
and, as oil prices rocket, horse power reverts to its
original meaning. But horses are not the only

 oil supplies dwindle, any  form of
propulsion takes on a new significance. At sea we
can expect a revival  interest in sailing craft, 
of traditional design. others incorporating new 
nologier.  need not be ignored: vessels such

 the East Coast barge. which could sail unassisted
and fully  to a   i 50 tons of cargo,
drawing a mere six to eight feet of  could 
a place in an energy-starved society. In 1900. 2,000

 vessels were registered: today the only seagoing
survivors are tourist-attracting luxury conversions,
Variations on the original theme of sail have already



draught animals: throughout the world, the cow
 family not only pulls the plcugh, it keeps the

   m i l k .
 personal mobility, walking, roller skating 

than on looking for the technological ‘fix’.
The crucial  must be social rather than

 We  have to live closer to our
 and shop locally, buying locally grown food

,

 will be the norm.  walking remains
the principal way of getting about in the Third
World, in  ‘developed’ countries this 
it has steadily gone into a decline. One paradoxical

  made goods consisting far more of local
 We shall have to develop communities-of

 of districts, of villages and communes; for a
 we could try making friends with the people
 door-for we shall see less and less of those who

 far afield. We shall take holidays at home rather
 abroad:  it harder to escape physically,

 shall either seek escape via drugs or  the
 saved by reduced travel to improve the

 environment so that the urge to escape
 less pressing.

Industry can expect to be taxed according to
 units used. Since goods imported from far

afield will bear the tax incurred through energy used
in transporting them, local materials will be more
attractive. Similarly, since finished products sent to

 markets wiii bear the tax incurred by trans-
port, manufacturers will cater chiefly for local
markets. In consequence,  volume of freight
hurtling in all directions will drop sharply. Since
railways are far more efficient in energy usage 

 road transport, the remaining freight traffic will
be transferred to them. Long-distance travel will be
drastically reduced, and  be almost entirely by
public transport. Motorways will present an unusual

       
lorries, an occasional  on an essential mission.

 on them, far from being prohibited, will
almost certainly be encouraged-they could be
allotted the slow lane. With the fall of monopoly
capitalism and an acceptance   growth
is no longer sustainable, there will be little need for
the present battalions of  salesmen and
executives. The company car, which has recently
accounted for  half the annual expenditure on

  be a thing of the past. In fact, much
-work  be able to be done at home, and  
traffic-already cut by decentralization-wi!l shrink

 further.

 

 

Y 

 result is a  of their  as  
chemical industry tries unsuccessfully to cope 
the  deterioration in health.  these
countries can secure an adequate diet in the for&-

I coning  food shortage,    
  will help solve  least two of their problems

 health and immobility.
Cycling has already regained 

Americans bought eight million in one year. Philip
Brachi,  of  Bike Book has studied this
quiet, non-violent way of getting about and has

 concluded that the bicycle is  most efficient
  of transport known to man. He has 
that a mere 250 kilowatt hours-equal to the 
in seven gallons of petrol-go into mining and 

 the materials for the modern  
 sixtieth of the  needed to make the
       
I  

   
doctors as saying that a person cycling  hours

 adds about 1,500 calories to his diet, which
 means   40,000 food calories equal in
energy to a gallon of  a cyclist does a cool

1.500 miles  the gallon!
 alternative technologies for the transport of

the future are  varied, but  have a numb
of things   They seek to reduce the 
scarce resources, to be non-polluting, Low-speed,

 to build and  and available to all.
Because these are  criteria,  list omits such

  as  trains, monorails  
 pavements. Yet the criteria are stringent, and even
 the examples of alternative transport quoted are
 unlikely to  all of them completely. Short of 
 dramatic technological breakthrough, the job 
 moving people and goods from one  to 
cannot be accomplished entirely  using 

 sources of energy and materials. Some leakage is
 For a lasting society therefore, the 

must be far more on reducing the amount of travel

In short, the key to alternative transport lies in
the  to transport. AS values change,
mobility will he recognized as having been essentially
an ingredient of the throwaway society, a temporary 
middle-class  which had some connection with
an immature need for constant stimulation. And

of
another connection  become apparent: that
when people  able to buy mobility on the cheap,
the difference between one place and another disap-
pears: variety  the world is lost, and a

 sameness descends over everywhere.
 as travel and transport are made to bear

their true social and energy costs, they shrink into
their correct proportions. Each place then develops
in its own way according to the differences inherent
in its people, its geography, climate and other life

 And it is well known to ecologists that in
diversity a species has more capacity to survive
when it encounters adverse conditions.

 
, Patrick Rivers
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quality would he  change what it feels like  act
in the world. One  of this  of think-
ing would be  pay as much attention  ways of

   as  ways of meeting them.
Such an approach might not seem like technology at
all.

Alan Watts illustrates the difference between 
two modes of  

 king of ancient    the rough-
ness of the earth upon soft human  proposed

 his whole  should  carpeted with
  one of his wise men pcintrd 

that the   could   far 
    skin and cutting off

     rhc   were
log?;  the ‘inner   the East. the  

The first  articles consider  possibility    I  the point of this   not its
completely different conception of Nature and of   of technical ingenuity. It is a

 relationship   a conception whose main
I

parable   different attitudes  the world,



  

 a 
longer regarded  

ric  backward-looking 
 which (aside from 

 of the ‘Gandhi 
 being  as

nor  feasible  essential  a 
 for India.

them, did not arise in Asia. concerns the need for a grass   
 Kingston’s  on   relocate the means of production in  hands of

 of   Century provides  historical 
 on present   radical 

 of  life and  die means of approach  
 makes sobering reading, bat we have  Finally, the article  China by  

the mistakes of   for what  are and learn
how to  repeating them.

 went    for   took 

 rest of    itself with 

are thinking about    arc it.
 have more  learn from thr Chinese 

  Third World, and looks at the alternative from  othc:  save  own
 that are    article

 Ghandi examines   philosophy of            



1         of    
It’s quicksilver cold down here in the belly of this fish.  

  magicians.    Of that  don’t rise up and  the lo? of you.  feminist case
    and   
   and    

has been well-aired up  on land. The four minimum demands still
     a   rockfast, uncompromising and unfulfilled, at the head of the

   him   of 
      and in Women’s Movement. Equal pay, equal education, free contraception

      and abortion, and  nurseries. In 1974 a fifth demand was
 also       
     a added--rhc right of a person to determine their own 

century     Feminism is  because it is revolutionary. If brooks no
designated    a  

     
reformism, except as a tactic. Everyone in  AT movement pays

 of    lip-service  feminism, some even embrace it warmly. Liberated
 in    his  
     women are  But the White Goddess is watching every man

  “1.   jack of you, so 
     

        
   his  inner

   Like the moon the  Movement has  mature 
     

   
the full moon which you see, and  new moon which is  or,

   3.    like the bright side which shows her face, and the dark  which few
     

       
have seen. The bright side of the moon is the women’s 

4      your  and in your beds. She   five demands, and
       

  5.    
frowns on all the men making all the windmills  all the women

  experience   weave all the rugs. She triggers the flight   women from communes
     6. 

 be  on     
up and down the country. Women  to stand on two feet in the

     world of action, it is  early  return so soon to the world of
and,      

    unconscious.”
householding on  She despairs at the total lack of
alternative research into contraception and abortion. The yam is being
hunted to   South America. Don’t laugh! It is the source
of the pill.  not farmed, while  which provides 
same  properties grows to seed, a weed in your own

 gardens, cheap,  and forgotten. Menstrual
 safe, simple, reliable: a people’s tool of abortion, easy to

 with precise but teachable  needed for its operation,
yet it remains the exclusive preserve of a few prestigious big-city

   
    

hospitals. Do you take the population explosion and my right to my

    of  and body seriously? Do you?
 a     

Its dark down here in this big fish. Dark, like the dark side of the
moon, but the darkness makes it clear the world is forged of 
not males and females, men and women, but feminine and masculine.
Two modes requiring a synthesis in one person.  or female, to
integrate a personality. When one mode, any mode, disconnects from
its opposite number and  alone,  collapse is inevitable.
Science and  have already gone too far. Alternative
technology is the intuitive response  this. The dark side of the moon
knows at least half the world is not amenable to rational analysis and
so rational solutions are not  to that area of human 

      
     

experience. The dark side of the moon is poetic, free and fun and

     quite likely to place any one of those  above the pursuit of
  in the 

    
profit, or to stop work to play  a child, to watch a butterfly, to

 consider a dream  to know nature like a lover.
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The present  paradigm is clearly 
of replacement. The principal   of this
book is the growing awareness that a  paradigm

     is holistic, ecologically
sound,  and  sensitive. But
it  unlikely that a truly  ethic can

 built into  if it is not already built into
 as well.   not just in the sense of being

 everyone understands that we
are inseparable from the rest of the biosystem-but
as a fact of  as an unavoidable premise of all our
feelings. thoughts and activities.  need not only 
know  we are an integral part of the total 
but also   it-to  it, in the words of
Robert 

There is a  and very natural, duality
in perception  a result of which we automatically

 to the  as a  of objects to be
 and controlled. This   not 

whole truth, however  it may seem. It is a useful
modci which develops in early childhood as the

 begins to break away from the mother
 interact    body and immediate

environment. A: a  level the sense of
 is  necessary for individual survival,

but to have gained this  of individuality at
the  of the  of one’s essential unity
with   of nature is now proving a
considerable handicap as far as species survival is

In  to maintain this  of separation from
the rest of the world we build up an identity derived

 our interactions with the ‘outside’ world.

When the feedback from the surroundings is weak 
threatened we have  assert  and reaffirm
our sense of identity. Since the world around is

 changing we need continually to act and
experience in order to sustain ourselves
psychologically. Without this feedback from our
surroundings most of us  die psychologically

 literally cease to be) as surely as we would die
physically if deprived of food or oxygen.

fiThis continual need to maintain a derived sense 
identity is the mainstay of a consumer society. The
man who trades in last year’s Ford Granada for this
year’s model is not doing so  of any physical
need but only  of psychological one. Most

 psychology preys upon the individual’s
need to bolster his inadequate and artificial self-
image. We smoke the ‘right’ cigarettes,  the ‘right
brand of petrol, buy clothes from the ‘right’ store,
etc., not    are 
superior but because  give us a stronger sense of
identity.

We reaffirm our sense of separation from the
  taking from the  there’ to feed the ‘in

here’.  is preserved at the expense of what is not-l,
ie the environment, and in this respect other people
and even one’s own body  he included as part
of the environment. Consequently any ‘I versus 
awareness  gives birth to an
exploitative element in our thinking.

Now this is not to belittle or ignore the political
factors involved, only to suggest that the use of
technology for  financial goals or for the

of a sense of social supremacy, for



  example, may. in  cases,   traced back 
   individual need to    of 

     he   
both  of the situation are   together.

A

History proceeds    ideas but
from social and    is no good

      
the rest of rhe world   is   on an
‘1  It’     
holistic paradigm we  only succeed in
remodelling the structures  within  
paradigm  the  elements 
consciousness will  to  our
thoughts and actions. This  as much after the
revolution as before i:.

What  am   far  than a paradigm
shift in politics and  We reed not only to
change the models which  economics.
social policies and the  of  hut also to

  model which dominates the whole of our
thinking and action.

in  sense the paradigm on which all our thinking
is based is   of one’s self. But since it
underlie:  human  including the
establishment of ordinary paradigms,  prefer 
this a  I   define it  the
dominant  model on the basis of 
we  our perception of reality.

Aii the time  one appreciates oneself as
 from the rest of  world  and

 will contain an ‘I versus It’  is
 needed  a    away  the
present model towards a more holistic I-Thou model
in which the self is spontaneously appreciated as 
aspect of the  a  of the total 
rather than   it. When this shift occurs our

 awareness of reality will 
correspondingly restructured. We will then 
that  aspects of the  are as much as
part of us as the body is and it  become as
difficult to create an overall imbalance in the total
system as it is to chop off our own fingers.

When the self is appreciated as separate from the
rest of creation there is a continual battle between
the apparent good of  individual and the good of
the whole, but when the self is appreciated in terms

  whole there  no longer any  
for  interest  becomes action fcr
 the  of the total system. The latter stare
  a high-synergy system and in biological
  is  to a healthy organism. But if a
 cell loses the genetic information, which defies its
relationship   whole organism, it ceases to

 as   of a system and upsets the 
organic balance on which it is ultimately so

 We say it has turned malignant. On a
 level the situation is   Mankind

It is not enough that a few  
should come to see (or rather, to  to 
what our environmental policies should be. Such a

 shift must he virtually universal if it
to be  We know (with a small ‘k’) that 
shall have to reduce  oil consumption, for
example. But without strict rationing or 
mice increases few  will  

 petrol  while  still  a
strong sense of identity from driving a car-and fro
driving faster, thirstier cars at that. The necessary
changes have not only to he accepted by most of 
people, hut positively desired. Otherwise, if the
demands of the  art not in accord with the
decrees of the pundits, it will  difficult to
implement the changes without either  form 

 fascism’ or benevolent dictatorship.
A holistic, and thereby ecological, ethic needs 

be structured within us all. But not, let me 
merely on the level of a 
understanding  at the  of our consciousnt
We need to possess it  at the very heart
of our being, rather than  cerebrally as part of
our 

appears to have become a  growth
ruthlessly eating its way across the planet’s 
 And for  similar reasons. We have  the How then does one  about producing such an

 which’ties  back  the 
, awareness of our essential oneness with the rest of

inner  If  mere  understanding i
not  and if the fallacious ‘I versus It’

 

is

 I

he



metaparadigm is structured into our awareness
shortly after birth, what  is there of ever
developing an alternative model?

Any paradigm retains its status through its
continued ability to solve problems in its given field.
It is only when new facts are encountered which

 be  in to the existing model that a
 shift occurs. It is the same with  mental

 

metaparadigm. Nearly all the phenomena
 in everyday experience can be

satisfactorily accounted for on the hypothesis that
‘I’ in here am separate from the world out there.

 of  traditions strongly support this
 assumption and we rarely have cause to doubt its

   when new experiences that 
   to  old model are encountered that

   
    experience that rocks the ‘I

     that is the direct
 a: oneness with the whole of

 If     mystical
and religious   about for 
long. They all aim    of
the essential unity of 
only a few of the most diligent aspirants 
such an experience. Today, however, we are  .
witnessing a resurgence of interest in spiritual
techniques of one kind or  In the past
dogma and ritual have dominated the ‘established’
religions but now much more emphasis is being laid
on the practices themselves, the actual psychological

 of changing consciousness and
 that transcendental unity.
 there is now a far greater likelihood of

 number of people partaking of the kind of
experiences that will produce a natural shift to the
new metaparadigm.

Recent research into how these techniques work
 that they restructure the way in which the

brain functions. The cortex of the brain is divided
into  halves. The left half is usually 
for verbal,  thought and is  to

 in a serial mode,  up data and
 it bit by bit. In  the tight side

functions in a more synthetic mode and 
in parallel  items being considered
simultaneously rather   Our

 preference has been for left-hemisphere,
analytic  it is now being suggested that the

 holistic mode of thinking characteristic of the
right side of the brain is equally important  life.
Analysing and dissecting a situation is very necessary
but on its own it is not enough and needs to be
balanced by the complementary thinking-processes
of the right hemisphere. It has been found that
during ‘meditation’ there is a progressive

 of the EEG patterns recorded from
the two   brain suggesting that some 
balancing may well be occurring.

The third benefit of such an inner development is
the clarity of thinking which is said to follow. We
need to see clearly  we are, where we have to
get  and how best to get there. To do this we

obviously have to use our heads effectively. It now
appears that  the well-worn suggestion that most
of us use only 10% of  full mental potential is
probably an over-estimate. and that compared to
what is really  in  of clarity of thought
and breadth of vision most oi us  living in a
pretty dozy  tragic  of one of  most
valuable and plentiful  Although 
would  it to a group of 
anaesthetiscd and  people to decide on
the future of this planet, this effectively is what we
are doing when we try to get the world together
without simultaneously getting ourselves together.
Clearly a  expanded consciousness will be
capable  delving deeper into  intricacies of a
situation, appreciating it in a wider  and
seeing its implications further into the future.

SUPPLY OR DEMAND’

 predominant  to 
technologies has be&  on the redirection
and redevelopment of technology  change in
the supply of technology. Here I have tried to take a
general look at how changes in individual
consciousness might tackle the other side of 

  that we make of technology.
   approaches are not in opposition: they

   If AT is to  its goals and
 be       it is



reacting against, it is of paramount importance that
as well as political and social changes there should
be fundamental changes in the  in which we. as
individuals, appreciate and approach the world
around us.

 I hear rhc  that “social being
determine? consciousness.” True! But that is 
half the story, and to take this one-sided 
to be the whole truth is hardly in the best tradition
of dialectical thought. Our images of man and his

 and the way in   set about
 these images,  themselves determined

by the  we are: -inner 
tick-rock-tick-to& It’s a chicken and egg story.
You do not break the cycle by getting rid of the
chicken, because the egg will still hatch; not by
cracking the  because the chicken can easily 
another. Both aspects of rhe problem have to be

 
it is then   a synthesis of the inner

technologies of the East with the outer 
of  West  give birth to a truly holistic and
radical  for the world-a possibility 
war foreseen  and a half thousand years ago in
the 

The  of the Great Pyramid at Cheops possesses
 and inexplicable properties which would

seem to account better for the mummification of 
bodies than all that embalming. These properties are
not, however, a unique function of its particular
shape-a fact which you can easily test by building
yourself a scale model.

The proportions of the Great Pyramid are math-
ematically very interesting. The area of each of the
four sides is equal  the square of the pyramid’s
height. This may not sound particularly fascinating
but if you solve the algebraic equation which this
relation defines you come up with the Golden Mean
which so intrigued Greek philosophers  thousand
years later.

If you let the base of the pyramid be  
long then the height of each of the  sides is

 the Golden Mean (1.618  and the
height of the pyramid itself turns out to be the
square root of this (1.273 units). If you are 
building another monster and need more accurate
proportions, the Golden Mean is  Having
constructed your  you should align it along

 magnetic North-South.
 razor blades placed exactly one third the

way up the  of the pyramid and with their
edges parallel  the magnetic field will be sharp
again in a week. No-one  yet satisfactorily
explained how it works, but work it does as thous-
ands of people have verified-a 
patented the idea (after it had been checked  by
the patent office) and made a  fortune out of
it If you don’t believe it, try it: if you do believe it

 try it---there’s a truly amazing difference
between idly (or  believing it and that

 which comes when you take the blade out
and it is unquestioningly sharper than the similar
blades you left outside.

You must  it  however, if it 
going  work. A  rang me up to say that it
didn’t work for him, but when I later went round
and saw his model the proportions were  by
nearly 10%. So  it accurately, neatly, from 
card (if you’re using card) and  it carefully. Also
you  get better results from the older 
type of blade rather than the newer super 
varieties.

Other things you might like to investigate are the
mummifying properties-meat will dehydrate in a

 . .

  .  out rejuvenated.
People    are reported to

 ,  s h o w   and I’ve  heard of a
cat who  into‘,  after living in
a pyramid for six weeks.

Pete Russell



  

       

I   talk  a radical context for a radical approach toscience.
At the risk of making generalizations  which there are numerous (but
too few) individual exceptions, I’m trying to say the following as
briefly  possible:

We find ourselves   position where many people who feel 
selves to be genuinely committed radicals-that is, actively conscious
of the necessity  social  of locating and 
problems at the  faced with a very  problem of 
definition, of political identification. A basic commitment to
egalitarian principles isn’t sufficient to make acceptable the definition
of oneself as a Marxist. The likes of me go along to meetings of

 Marxist groups  Marxist Group, 
 of Great Britain (Marxist-Leninist), International Socialists-the

 mentioned being perhaps the worst offender)-and perceive in
their activities, to varying degrees, a bureaucratic formality which is
stultifying, repressive-a parallel counterpart to the politics of the
‘Establishment’.  basic ideas of  authoritarian hierarchy, the
elitist role of leaders, remain virtually unchallenged; there’s a 
line, a correct dogma, to be learnt, phrased with a mechanical air, in

 correct slogans. And for women, there’s been the particularly
obvious issue of the hard work needed to break down the male
chauvinist piggery on the part of Marxist   can’t
be excused simply by the fact of living under capitalism, since much of
it is in economic terms unnecessary and immediately remediable. And
you can  Marxist academics constructing  intellectual
frameworks while they  and act as competitive, grasping, arrogant,
individualists; or watch the IMG at an anti-National Front demo,
chanting, fists clenched: “The National Front is a fascist front. Smash

 National Front.” The feeling, for me anyway, is that their revolut-
ion isn’t the revolution. For  the common ground,  apparently
common  there are whole areas of  concern which
are neglected,   than that, negated, by  strategic priorities
of the ‘straight’ left.’

One way out of  is to suggest that it’s only 
Marxism that’s at fault, and if we go back  Marx (and  

 we’ll be put on the right  again. But criticisms can be
 at such tendencies towards sanctification of texts and

individuals,’ and at  interpretative academic nit-pickiig which this
can lead to. Nor does this approach help  to confront the problem
caused by the  of precisely those values which
uphold a   ‘unliberated’,
ecologically irresponsible social organization. For  exclusion of a
radical self-questioning from Marxist revolutionary priorities, and 
complacency and blindness which this  a large portion of the
blame has to be laid fairly and  on the shoulders of Marx
himself.

And of fundamental importance to the theme I’m concentrating on
 radical  for a radical approach to science-Marx, 

and   help us sufficiently to incorporate into a socialist
framework what now appear as necessary criticisms of the role of
science and technology. Of course it’s possible to pick over the texts
and fiid references which demonstrate, for example, a consciousness
of the possible consequences of the unrestrained exploitation of

    from  viewpoint of 
utility, it made sense to give at least a little consideration to this. But
against the  reference to such problems we have to set an
overwhelming faith in technology, in man’s capacity to control nature;
and most significantly, we have to consider the assertion that the only
path to socialism is that of  on the bandwagon of the process
of large-scale industrialization. Avery real objection to this is that



 a path leads to statism, and not to  And we can ask,  
too, whether  have  to wait for history to take its course. ‘Come
the revolution’,  the   be worth living in,  even
that it’s still possible to live in it? For those of us who  some of our

 happiness in fresh air, open space, room to breathe freely-a
 at least as rational and worthy of respectful consideration as

 happiness  in abundance of  goods-this becomes 
issue of real 

But, on the other hand, if you’re committed  the  of 
which holds as fundamental  equal right of each and every person
to realize his or her full potential, it becomes impossible to stomach

 patchy,    of much of the activity
directed against industrial. technological society: the jumping from 
concern to  to  doom to alternative 

 communes in the country; growing marrows and making
beads; making no connections between one area of concern and
another; ignoring many of the roost significant overall criticisms which
need to be made of our society. Friends of the Earth and 
Society in  take note: the reality of class in this society is a
fundamental reality. The  eco-freak who refuses to 

 the extent to which he or she  been determined by class, by 
privileges,  sense of superior self-confidence which being 

  can never do more  scratch at the surface of the
problems which  us.

And to  who stubbornly  to  the need for a
broadly speaking political  we can say yes, ideals of

 with  attacks   civilization, are 
unattached,  from  political positions; but they’re

  manipulable-and dangerously so.
Striking  of  way in which ideas of ‘harmony with

 can be manipulated in order to  up   status
quo can be found by glancing through nineteenth-century 
works on natural history J.T. Burgess’s   Wild 
published in 1868,  serve to demonstrate this point. Burgess sees

  of the field as ‘the most natural emblems of the life and
immortality of man’. ‘The humblest amongst them plays its part not
only in  economy of the universe, but in some degree ministers



      more or less to the comforts or necessities of life’. ‘It will be seen that
 ,868, every flower and every plant has not  an individual existence, but   for  

         and  one has its   in    
 (London, mission 

      
        

 further than  up the status quo,   of 
        with nature’ can be used to back up an  right position,

 if      as it was with fascism.
   a  

Victorious power to all  stand in  conflict for our being,       
    o r

      
for our natural heritage, for humanity and  Truly, what

   of  we see and endure around us is no tit heritage for man. Like
slaves, they totter under the heavy fetters of drudgery for their
daily bread,  from sunlight, far from Nature in the dungeons of
the town. Tied by the merciless conventions of a short sighted
and pernicious  they pursue, groaning, their struggle for
existence. It is for you to bring light and healing to those who
hunger  your way through the darkness of the age! Let
sunshine and Nature be your actual experience, and you 

 with wonder that      your sods,
raising you above the vicissitudes of the 

 power to you who will be warriors-
fighters for the rights and joys of sunlight! You know that even

  is not spared earthly trouble, but in  we
followers of nature have power constantly to rise afresh, in
patience and   of understanding. Such power of sun and
soul do we receive from thence, where  home is-and the home
of mankind is Nature. Only the pride and presumption of times
wildly  of joint can make us forget, and  deny our true
being. Yet we questing  hasten to find our home again-

 return to the bosom of Nature. We all, we who are seekers and
lovers of nature, have a sacred duty imposed  our sun-faith-to
be torchbearers   of light!

That’s from the 197.7 translation of the sixty-seventh edition 
 Sunlight by Hans  Chief of the German Army School for

Physical Exercise. The idea of ‘harmonization with nature’ is here
made to support an emerging fascist ideology through the idea of the
‘natural superiority’ of the German race, through the idea that it’s a
‘law of nature’ that the superior should rule over the  In this
respect, the idea of nature can be used in much the same way as the
idea of God-its laws  be set forth as transcendentally and
immutably ordained, and yet the only interpreters of   are

 men. Thus Hitler could use the idea of a natural order of a

    ‘do    
   “I    

and then go f&ward 

       
      Does this get us   going to  aside the ideas and 
      
  forcer       in

  of socialists in Europe and America before Marx, and concentrate

;   
on radicalism in early nineteenth century Britain, especially the social-

   ism of the  whose strength and support as a popular 
           

 is a    in 
  and  and     

1840s.   who’s involved in   of an 
     and 

 

       and
culture (which excludes the large majority   historians

        studying the radical movements), the similarities between what went
      on then and what goes on now seem almost uncanny. So let’s look
       back to their ideas on the role of science and technology. and the 

 in which they placed them; by doing so we can both place
    own concerns in a wider time perspective, and hope to learn some-



Of  avail are the  of the telescope  the
myriads of systems  suns  planets. which roll in the dim abyss
of space?  if, laying  this  we can take up the
microscope, and  the minute organisms which people

 portion of our  planet; that the nature of beast, bird
 have been carefully studied and noted  or that we

can describe with accuracy the structure of every individual  the
vegetable world, “from the cedar that  on Lebanon, to the
hyssop that  on the wall”;  matters it that we have
penetrated the caves of ocean, ascended the mountains, and wrung
from  bosom of the rock strange tidings of the events and

 of this earth before human eye looked on its varied
surface, or human foot and voice awakened the echoes of its
forests:  is the  of all these stupendous achievements, if,
in the midst of them  the being who masters them, is less
amp!:;     for the preservation of 

 and   of  sensations, than the
meanest and  insect that sports its ephemeral life in a

  water or an inch of moss? Vain, too, is our boasting
respecting the mighty automation powers which science has

   aid of       , . .    
and sufferings. If these modern giants with iron sinews, and into

 nostrils steam  breathed  have  
luxury and its consequent diseases and  on  ‘hand, and
destitution with its sufferings. its recklessness, and  on
the other. Alas! that such has been, and is now the result of our
discoveries, is no hypothesis, and needs not to be prefaced with

 “IF”. Strange anomaly! Science and ignorance, wealth and
poverty, are 

Perhaps the style’s unfamiliar. but not the message. That  part of 
address given by the Owenite George  and it was titled ‘The

 Right Application of Science It was delivered to an audience of
 socialists, mostly self-educated working  at the opening

of their  of Science   in 1839. The  Hall
of Science, and a   like  dotted over the country, were
products of a radical culture which had emerged in England by the

  that created, among other things, a co-operative
movement aimed at establishing communities on the land through 
profits of trading stores; a massive and militant illegal underground
press; and  It was a culture which maintained its strength
through local grass-roots organizations, providing its  educational
institutions, its   its own welfare measures, and

  and political  through debates, mutual
instruction societies, and mass   socialism  just
one element in a widespread impulse to create some kind of 
to ‘artificial’, ‘irrational’, capitalist industrialism.”

  were especially concerned about the  of science

Hail, glorious  for  impart a charm        

the savage heart; If not for thee, this beauteous earth had been, a
      

    
wilderness,-a den of savage  Without a language, and without
  bodies naked, lashed by every wind. Had not fair

 worked out Nature’s plan, the brute had held dominion
 



        ‘of  into scientific  would have appeared as dangerous 
    in  
       as  clerical  Through  like rhc Halls of

Science,  light   would be ‘constantly sought; and, whenever

      
found, freely   to all men’. Another impoverished 

A    maker, called Sampson   saved up for years in order to
 19691    publish pamphlets in which, under such titles as ‘The Age of Mental
 Emancipation’. he attacked  theories of Christian so-called scientists

who  concerned, for  demonstrate that the world 
have been created in  12,000 years allowed for it by the Bible.

. Mackay’s aim was      in search of knowledge.
And as the country is   books  to prevent the
Induction of knowledge, by rendering it very abstruse, I shall clear

away    and  the road open.”  didn’t
 have  easy time of it-on one occasion, when he heckled a speaker at

 Norwich Philosophical Society, who was  a typical Christian
essay on  chronology of the world, he and a supporter were
‘compared by the speaker to the  Jews who stoned 

So science was the great demystifier.  was also good fun. This kind
 report of Owenite branch activities isn’t unique:

On Friday last-the Good Friday of the Christian world-we had
an excellent social tea party, about 280 persons were present.

 philosophical experiments, under the management of 
 were of a superior  Amongst some of the

experiments, were oxy-hydrogen and Bude lights, and the last
new invention of MI Gurney for lighthouses; decomposition of
various chemical compounds, as sugar,  etc.; and  a
good electrical machine we were enabled to electrify nearly all
present   same rime.  other experiments, a model of a

 balloon ascended in the hall twice during the evening,
and at the close was committed ad    oxide, or
laughing gas, exerted its   this occasion, delighting
all by its singular effects. Between the leading experiments the
lively dance was indulged in, thus at once blending the acme of
menial and physical 



human nature and   Owenites were confronting a social
 which depended for its moral justification on Christian

notions of   and    views 
human nature, but views  taken together, were  convenient
for those who had a vested interest in  continued  of 
social order based on exploitation. Whether people  seen as ‘sinful’
because Adam and  had fallen from God’s grace, or ‘sinful’ 
they had freely chosen  be so, these Christian  justified a

pessimistic, reactionary  of human potential. “Human nature being
 it is” (bad). the social structure being in no  held to 

this, the field’s open for the capitalist to cash in   It’s a free choice
on  part of the individual whether he (the theory would be still

 more transparently ridiculous if  vocabulary wasn’t male-dominated)
  up to become a  exploiter. or remains one of the

 ‘feckless’, ‘thriftless’ exploited.
Against this prevailing view of human nature, the  stance

 emphasiscd  and, most especially, the effects of environment
 on character. Seeing human nature not  something independent of
 the   nor   for which  individual could be

 but in  part as the product of society, they 
 human nature could be changed by  the social order.

Taking this  fundamental, the   have fallen  
crudest  of determinism, which would have forced them to

  believe that   impossible to change those who had been born into
 the old immoral  educator  be educated. But on the
 whole the  avoided crude   at least to 
  extent that an  of how one is determined can itself become a

  factor.
Like other utopians (and  like the Perfectionists, whose

 community at Oneida lasted for over  years, and, in a much
 modified form, still exists today),  Owenites believed that conscious
self-improvement and communal living  go hand in hand if ideals
 were to be translated into reality. Phrenology, which was popular
 among the Owenites, wasn’t so ridiculous a.5 it’s   out to
 be-the phrenological motto was ‘man, know thyself, and the basic
notion that this  the first step to self-improvement makes sense,

 even if analyzing  lumps and bumps on one’s head might not be the
  way of doing it. (Nor of  was their motto best expressed in
  male-dominated vocabulary-for which apologies on behalf of the

Owenites throughout. I’m  they wouldn’t do it nbw.) To the same
 end of self-improvement, some Owenites introduced the habit of

 observation and reporting on the  of their fellow
 socialists. At an  community in Spa Fields, families who joined
  were instructed that ‘each member should appoint from among the
 congregated members his own friendly monitor’, who would give

notice of his error5 of conduct and temper. At Harmony Hall in
Hampshire  the longest-lasting of the short-lived 

 there  a similar emphasis on honest observation.
Regular Saturday night group meetings were held, and it  reported
‘that ‘We are beginning to feel and  the purity of each
other’s motives, as we know and are known, and we can now bear to
‘hear the truth spoken of us without generating that spirit of 

 which once existed under such  
And, crucially, the Owenites  that  science could not

be  used unless it was combined with a science  In
Halls of Science. the sciences of morals and  were to assume

“that precedence in the list of human wants, and   on human
 attention which their intrinsic  warrants, but which is rarely
accorded them in other  professedly scientific’.” (This 

  on Mechanics’ Institutes, and their refusal to move outside a
 safe’ syllabus, a  from which all subjects which could challenge
 the  of a capitalist society were rigorously excluded. The Society
for the Diffusion of  Knowledge, which was closely  with
the Mechanics’ Instituter, was being challenged at the  time by



        
    a   

i such radical organizations as The  for Diffusing  Useful
       Knowledge.) The Owenite science of society demonstrated that order

,       A and harmony could only  within  framework of communitarian
    

science    in  socialism-within capitalist  competition, division and 
     of irreconcilable interests made it absurd to hope that concord

   and  order and precision, could  be 
   Ann  capitalist society it seemed. too,  it was inevitable

  machinery, with the widespread unemployment and devaluation of
  that it caused, should be  working  curse. Within the
framework of communitarian socialism, on the other hand, it could

 become  blessing. Some Owenites, including Robert Owen him-

     
self, got carried away by fantasies about the kind of life  would be

     
ushered in by the  application of technology within a communistic

    socirty: Owen’s lavish plans for Harmony Hall included  from
   which ‘would be reflected a: night, by powerful apparatus, the new

     
  p.5.

koniophostic light, which would brilliantly illuminate its whole square.’
But in general it was with technology as a means to increased 

     opposed  unnecessary luxury, that  Owenites  

   
‘A rational being can only require a sufficiency of food, clothing, and
lodging; to desire more than  sufficiency would be both      desirer

        as one of them put  Thompson, the best of the
  afford   wretched- Owenite theorists, argued along  lines in his “Practical Directions

    for Establishing which was published in 
        consumption  the mere purpose of  would be out of the

 question in a   of
In the Owenite communities, the emphasis was on simple mechanical

 to eliminate unnecessary drudgery. At the Irish community in
 County  a potata-washing machine was invented,

   
   while at  Hall food was carried from the kitchen to the dining

 room by a miniature railway.
The Owenite rejection of ‘consumerism’ was linked to a wide spread

assertion that the right kind of life was ‘more or less of a country life’.
 Partly this was a matter of a simple  in nature; but it was also
 argued that a  man would live in harmony with nature; if 

 continued to deviate from this path, if man persevered with his
 attempts to construct for himself an artificial society, the final 
 many felt, would inevitably be disease, decay, and destruction. So
 behind Owenite attempts at community building, Chartist efforts to
establish villages of peasant proprietors, and a host of lesser-known

 schemes, lay the ideal of a life based on   as the healthiest and
 best existence for man. As  O’Brien, one of the foremost
 English radicals of  mid-nineteenth century said: ‘Of  human
occupations, agriculture is not only the  essential to  exist-

 but also the most conducive to his health, his innocence, and his
 happiness. let us exchange as  as possible the healthful and
harmonizing pursuits of the field for the withering and demoralizing

occupations of  factory.‘” For the Owenites, this didn’t involve
turning one’s back on science and civilization, but creating 
“the fullness of triumph of  and Art”. And yet at the  time

 could still  believe. for  that the best  cf farm-
ing the land was simply by means of the spade. (Although on one
occasion an Owenite did suggest   spades should be mechanical
self-acting  husbandry was regarded as the truly scientific
method of cultivation: experiment had demonstrated to the 

ion of the Owenites and many others that the land could produce
     food Through   with

the spade than through large-scale farming with   Estimates
of the number of people who could be fed on the soil of Britain ranged
from about seventy million to as high  300 million; and it was
 generally held by the Owenites that no more than three hours work on
 the land a day would be sufficient to provide for all rational desires.
 William Thompson, who  detailed instructions for crop
 rotation and farming methods in his ‘Practical Directions’, suggested in 
 addition that it was highly wasteful to use the land for meat product-



ion, or for crops to  employed in the making of alcoholic drinks.”
Thompson was in fact generally concerned with the prevention of

  of resources-his communities would be heated by
means of the waste heat produced by the condensed steam from steam
engines, and the refuse and  from the community would be
‘always directed by suitable pipes or covered drains for the agricultural
purpose of manuring the soil, directly. or by being pumped over comp-
osts’. And his cautious wisdom extended still further than this-~
although  he was exceptional. Most of  early socialists 

 the  arguments of  dangers of 
growth (a   is of  hardly surprising where poverty
coexists with  wealth and  them it was a bridge
that need not be  until it was  

But William Thompson saw the problem in another  power
 peopling  whole of  globe in a comparatively few years with

the human race,  have at command. Let us pass over these few years
and fairly meet      , 
from  consideration of them until the dreaded day of evil comes: He

 that  problems  be solved by improvements in
chemistry or mechanics, but not that they certainly  this
admission,  arc nor an atom more justified in hazarding the risk of
human happiness on  possibilities which may or may not be

  we  nor   mean   human
    such 

It would be possible to continue demonstrating parallels between
 activities and ideas and those of the Owcnites and their

 radicals almost endlessly-and as a  ‘curiosity value’
example, 1’11 give a plug to one John  an American. 
motto was: “The wise man examines before he judges. The fool judges
before he examines.” His major work was entitled “The Paradise 
the reach of all men, without  by power of nature and

machinery. An address to all enlightened men.” What Etzlcr was 
out  show was ‘that there arc powers in  sufficient to effect in
one  more than hitherto all men on earth could do in  

ands of years; and that these powers may be applied to do all 
  And the powers which Etzlcr was principally concerned to
harness  those of the wind, the tide, and the 

Does the  experience  have anything to teach us?  think
 the answer’s yes: we can learn from both the strengths and weaknesses
of   Having shown that the Owcnites were deeply
involved in a radical questioning of the  of science and technology,
we can look  broadly at Owenism and establish what it was about
their way of thinking  led them to regard these issues as of crucial
importance in the development of a socialist life-philosophy.

In the first place, it’s  to consider the contribution of the
  evolution of a socialist vocabulary. It was the Owenite

who coined the word ‘socialist’, and who developed the term ‘social
 important  this is the purity of the words as

they used them, before  were subjected to later distortions. Thus
the word ‘socialist’ didn’t have the connotations of  control and
party politics which it’s burdened with today-the Owenite  of
socialism was closely connected with their ideal of community, and
had strong personal, moral, as well as economic implications. Hence 
popularity   of such slogans as “SELF LOVE AND

 ARE THE SAME!“; their dedication to living as far as possibl
a life in  with socialist ideals; and their emphasis on means
which were in harmony with their ultimate goals. And similarly, it’s
worth emphasizing that  early nineteenth-century radicals called

 radicals, they really meant it-they  applying the label
to themselves consciously, constantly asserting the  definition of
the word, tackling problems at the root. And the problem of the
debasement of  revolutionary words and concepts,  
problems of  can best be overcome by returning to such an



sscrtion of the  meaning of these concepts.
And, connected with this,   made tremendous advances

 developing and popularizing the  vocabulary for an analysis
f society-although they rejected the notion of revolution through
lass struggle, this  due to a lack of class consciousness. 

 fully rccognised that machinery and a capitalist mode of
 relations were  new and defining features of the  they lived

 But transcending class was a still broader conception  human
onsciousncss, and the  for social regeneration which this

 If only people would  how irrational they  and start
 rationally-in other words, if fundamental to every 

tion was the cause of justice, the greatest  of the greatest
lumber-the Owcnitcs bclicvcd that there would be no need for violent
evolution. Thus William Thompson took this quotation as the motto

 which to base his work,  Rewarded: ‘As the 
 knowledge, the foundations of the social edifice will be dug up

 the deep  into which they  laid in times past; they will
 curiously handled and closely examined, and they  not be 
 unless they  originally laid in justice, and unless justice

 their preservation.‘** Thompson’s method might be called
qualitative cost-benefit analysis’-rather than trying to weigh  

 considerations  in money terms, he weighed up
 considerations qualitatively. And in the same way,

 not so effectively, Owen could use his faith in the doctrine of
 as a yardstick by which to evaluate attitudes. He 

 emphasized that the view of man as a creature of circumstances
‘is the root from which emanate  true and valuable ideas respecting

 one idea, with which, to be true,  other ideas must be
 again,  was the belief that once the rationality

 this position was recognized, a peaceful regeneration of society
  take place.

This  faith  the powers of reason has been  as
he ‘illusion of the epoch’-but it did have its advantages. It was

 the Owenites were attempting to weigh everything against 
 of humanitarian rationality that their concerns were  

 Not only did they question the  of   system
 on material greed; they were also, among  things, pioneers

 enlightened education methods, advocates of women’s rights, and
 in the case of William Thompson, of the rights of animal 

 socialism was popular amongst that section of the working
 which was self-educated-and self-education has,  think, got a lot

 do with its appeal. Without the deadening effect of a state education
 designed to suppress any tendency towards fundamental quest-

ioning, a substantial number of working people possessed a tremendous
appetite for discovery, and an  free-ranging  of look-
ing at the world. Owenitc socialism, and generally, the radicalism of
the earl? nineteenth century, had about it a vitality, a contagious hope-

  a deep sense of the rightness of the  Radicals in
 had an enthusiasm, a revolutionary commitment ‘from the

heart’. There was an evangelical spirit about it, and especially among
the  with their social missionaries and their  propaganda
efforts.

These qualities  al! worth recapturing-especially the lack of
inhibition in  up for what you believe in-and the Owcnites 
this without diminishing their capacity for enjoyment, without lapsing
into grim, dour, puritanical forms of struggle. Their aim, after all, was
happiness. But we have to come to terms with the fact that in the end
the  failed. They had hoped that such would be the attraction
of their ‘new moral world’ that the old immoral world would wither
away. But instead, the ‘old immoral world’ extended its sphere of
operations-into bureaucratic democracy, into education, into social
services, into leisure. The  vision faded. Where did they go

Perhaps the most comforting explanations of failure lie in saying
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that 'the time wasn't ripe'. Historical conditions didn't produce enough 
Owenites, and by the 1850s capitalism no longer seemed as insecure as 
it had a few years before; hence the Owenite attack lost some of its 
rationale. Perhaps we could go on to say that given the nature of the 
crisis which faces us nClW, there won't be the same kind of incre:lSC of 
faith in the security o! unrestrained capitalist (or statist) industrialism 
as there was in the mid-nineteenth century. (Althougt. it might 
prove foolish to depend on that.) Perhaps we could also 
suggest that sodalists of the Owenite-William Morris tradition weren't 
in a position to confront the vices as well as the virtues which were to 
accompany the growth of state provision of education, social services 

· etc., the numbing and delusive sense of the people's welfare being 
: provided for. But if the appeal of socialism of the Owenite variety 
· faded as capitalism developed a more acceptable face, it has to be 

admitted that these socialists can't have managed to communicate their 
ideas convincingly enough. 

And here there's a sense in which the strengths of Owenism were 
also its weaknesses. Their enthusiasm reached millennial proportions, 
particularly over the establishment of Harmony Hall in 1839. This 
community was to be the beginning of the new moral world-the 
foundation stone of their palacial residence, laid in 1841, bore the 
initials 'C.M.'-Commencement of the Millennium. But discord reigned 
at Harmony Hall, particularly due to an excessive optimism over the 
ease with which the land could be made productive by urban dwellers 
unfamiliar with agricultural te(;hniques, and partly due to tensions 
between Robert Owen's vision of community and that of working-(;lass 
Owenites. It was Owen who determined that funds should be expended 

. lavishly on the building of Harmony Hall, and Owen who insisted on a 
; paternalistic form of government there, convinced as he was that only 

he and his closest (also middle-class) disciples had grasped the principks 
of socialism with sufficient fullness to establish what should be done. 
But at the same time it has toLe said that Owen's followers were prep
ared to accept his leadership uncritically for far too long before they 
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 to assert themselves.  was always a tension in the minds of 
working-class Owenites, and most radicals of  period, between their

 for hero  to put all their faith in and their confidence in
heir capacity to control their  lives.

 contradictions have  significance. Generally, in the
 of attempts to establish communities and co-operatives, we’re

 with the workings of ‘Michels’s iron law of oligarchy’:

The history of co-operation shows  all the societies have been
faced with the following dilemma: either they succumb rapidly
owing to discord and powerlessness resulting from the fact 
too many individuals have the right to interfere in the administ-
ration;  else they end by submitting to the will of one or a few
persons, and thus lose their truly co-operative 

 perhaps a constant awareness of this itself provides some way

Success in resisting these tendencies seems to have followed the
extent to which members of the potential oligarchy were aware
of the undemocratic potential of their own position and
consciously sought to prevent it by conveying knowledge of the
tendency,  well as of the running of the firm,  the rest of the
workers.”

As far as the Owenites were concerned, when Harmony Hall 
 in 1845, their hopes crumbled with it. A hard core continued to

 their lives to the furtherance of their social ideals, placing
 energies in diverse channels; but no longer did they hope that

he example of community could be the sole means by which the
 of the ‘old immoral  would be attracted to 

ng  new moral one. Possibly they gave up too easily, and certainly
hey were foolish to put all their eggs into one  unsatisfactory

 as they did with Harmony Hall.
It’s hard not to be disillusioned by the fortunes of the Owenites,

  they’re seen in connection with the failure of 
 attempts to translate  ideals into reality. But still, if we’re
 to build  liberating socialism, work towards a society

where all have the capacity to make  use of  potential, to make
 own history, we can’t simply dismiss the  vision, or

 strategies, as utopian, irrelevant to the real struggle. A 
 that a revolutionary consciousness must embrace all areas  life

 involves a recognition that means must be as broadly based
 ends. A revolution in the ownership of the  of production

 isn’t enough. And because many people now fiid the 
 of ‘conventional’ socialist priorities unacceptable, it’s not

 that ideas of community, alternative culture, alternative
 should once more  of fundamental importance in

 strategy.
 provided the basis for an all-embracing life-philosophy, a

 which has far more in common with the vision of the 
marchist philosophers than with that of the Marxists. It’s a socialism
which can offer much inspiration, and at least some grounds for

 in the fact that the vision didn’t appeal exclusively to middle
  From  failures of the Owenites, we can
 to develop a greater awareness of the limitations and likely pit-

falls of   strategies. We all have to make a choice to channel 
energies into whatever activity provides the most effective and fulfill-
ing expression of  particular abilities; and perhaps the most that car
be hoped at present is that  can be made between diverse
types of struggle, that all should develop a critical appreciation of the

 of others who are trying to bridge the gap between ideals and
 Nobody can pretend to have found the path to 

 



the matter is how to strike a balance between 
two and use the resources in  manner that is 
profitable to the country.  many of the non-

 countries, industry accounts for less

Inequities of   power  increased, not
decreased; unemployment rises:  

  social  are  often
 

 of the non industrialized countries are
characterized by the same problems-the wealth of a
few, tie brutish quality   of  masses (unemp-
loyment, under-employment, malnutrition, star-
vation, illiteracy,  and sickness).  a nutshell.
poverty How is this Problem to be solved?

A  OF DEVELOPMENT

The cause   in non-industrialized countries
is not backwardness hut the  of  rural
structure. Most of the development plans drawn up
in these countries   now have altogether by-
passed the rural areas-and   per cent of

 population of these  live in the rural
areas, in villages. It is in  rural areas that one finds
oneself in the midst of abject poverty.

  thing  countries have
to  is that for the foreseeable future the

 mass of  populations  be peasants.
Only by sustained agricultural productivity can
industrial development be possible.

The second thing to recognize is  the problems
confronting  countries cannot be solved by
industrialization per se. Any  to superimpose
a highly developed industrial system upon a society
highly unstable economic&y and socially will only
worsen the problem of poverty. The type of
development  is one that  
food to feed the whole of the  and that
will absorb the   this type of development
agriculture should be the key factor, not 
In effect,  means a pattern of high densities of
population, producing their own food, running small
workshops and factories when they are not working
on the land, and with  limited number of large-scale
capital-intensive  industrial 

The third thing to recognize is the lack of capital
for development. Non-industrialized countries are
caught in a dilemma. On the one hand, they want all
that is modern in technology for their 
This is totally understandable. On the other hand,
they have limited capital resources and unlimited
manpower, largely unskilled, lying idle. The crux of

 

 a quarter of the national Product and employs
 than one-fifth of the workers. Readily available
 land and human effort. Emphasis should he

laced on the use of men not money.

TRATEG  FOR CHANGE

 Agriculture-land reform In order to increase
 productivity to meet the needs of an

  a complete restructuring of
 societies through land reform is essential. 

 could take several forms depending on the
 In a.11 countries the  is an 

 well as a  unit. From   of view of
 any land reform should  to give

ach family a piece of land so that   invest
  and whatever  they have in 
 and improving their land also.

 farmers and producers who are
 concerned with cash crops for export and

rcondarily with subsistence farming should be
 by small-scale farmers and  whos

 concern is subsistence farming and whose
 is with cash crops. According to Barbara

Yard and  Dubos,
“the small farmer working with his own  
a family holding, has been shown in a wide 
of developing  Brazil, Kenya 
Colombia-to produce  per acre than big
estates. Some of the highest yields are to he four
in countries where acre limitations are strictly

 This productivity is secured not by
heavy machines which drink  and 
easily damage fragile soils, hut by hard work 
light equipment which is by definition less 
to generate ecological risks. Fertilizers and 

 are less lavishly used,  and animal
wastes are more   Greater

 care keeps terraces in trim, shade trees
planted,  forested. And earnings are not
spent, as is often the case in semi-feudal
economies, on acquiring more land for extensive
use, thus pushing up land prices and  .

  away  the  Nor are  
drawn altogether from the rural economy, by 
development of ‘Western’ standards of 
tion or an over-affection for numbered accounts
in Swiss hanks” 



 
 land  be  owned, that is  This self-help 

  and redistributed to landless peasants.
 should be a complete  of

   involve the  of the people and

 activities.  practice should

 he based on labour-intensive rather than 
 labour-saving  methods.  use

  the privileged few. As Mahatma Gandhi
put it,

“I  the dumb millions of our land to be
of chemical fertilizers  spraying with healthy and happy, and  want  to 

 insecticides should be avoided as far  possible. spiritually. As yet for this purpose we do not
  and harvesting could be timed to avoid need machines. If  feel the need of

5 of insect machines, we   have them. Every
 Rural  This should be  by machine that helps every  has a place,

and by widely-diffused small-scale but there should be no place for machines that
  which are more-or-iess traditional and concentrate power  a few hands and turn the
 intensive. Economic activities should be decent-

 and   planning machinery 
under local control.  this way rural  could

be mobilized for  development. This
  decentralization should be aimed at 

 development from below which would make
possible the release of  initiative of the
 masses.

  The development of the spirit of
f-reliance with emphasis being moved to the rural

areas and to  use of men not money should be
adopted. As    these countries shouid do
things themselves, without foreign aiu or assistance.
In  way they  eventually become virtually
independent. Any aid that is accepted should be
related to the needs of the recipient countries, and
not to the need5 of the donor countries.

At any rate a good  undesirable things come
into a country on the back of aid. Often aid creates
  dependence on getting still  aid.
 saps initiative and enterprise; again, it may foster-

as it has in so many non-industrialized 
 of development   to

Industrial plants  created, instead
of   being improved. Aspirations
are created that can never be  The Western
or Eastern “expert”  to bring his whole

  with  and this can include myths
about what happens and what is possible in  own
country.

Moreover no one   of power and pros-
perity can offer such aid  would threaten his own
security. In a lot of  aid has become a means of
impoverishing and exploiting the non-industrialized
countries  making them more dependent.

 gap between the rich and  poor countries
is  wider,  worse still, so is the gap
between the rich and the poor in these poor
countries. So aid is only helping to make the rich
richer and the poor poorer.

DEVELOPMENT TECHNIQUES.  RURAL
DEVELOPMENT

  The non-industrialized
countries wili need technology to achieve their
developmental  hut it  be a type 

 with ‘he maintenance of healthy self-
regulating societies, “of a type that destroys them
and leads to the growth of amorphous masssocieties.
Such a technology should:  De cheap   

 into  machine-minders, if indeed
they do not make them unemployed.” 

 be suitable f or   on a   
 Huxley has observed, if inventors, scientists

 engineers  to provide ordinary people with
 means of “doing profitable and intrinsically

 work, of helping me” and women to
achieve  from bosses, so that they
became their  employers, or members of self-

   groups working for 
 local  this  orientated

technological   result  a progressive
 of  of political and

economic power.” Other advantages Huxley said
would be  more humanly satisfying life for mote.
people, a  measure of genuine self-governing
democracy and a blessed freedom from the silly or
pernicious  education provided by mass
producers of consumer goods through the medium
of advertisement.” 

Small operators, however numerous,  less 
to be  to the environment than large-scale
ones.  as a result of ignorance, small

 can sometimes he guilty of causing
 erosion, this is trifling compared with the

devastation caused by large organizations when they
are  by greed, envy and lust for power.
Moreover it is obvious that people who are 
in small communities and units are likely to take
better care of their bit of land  other natural
resource5 than large anonymous  be

  most important of all,  be
capable of  being    other
words, the technology should  of
indigenous industries, and be compatible with 
need for creativity.

“Industrialization cannot be grafted on to a
country like a foreign body,” a Chinese official said
in a” interview in the  (April  1472).

 must  within the country at grass-roots

A new type of literature for the rural 
 need to he created-literature on iow-cost build,
 materials, low-cost housing, low-cost dams, 
 energy; low-cost  methods, low

cost transport and low-cost medicine; and  those
things which the village or self-help or 
or self-sufficient communities need.

 in putting self-help technology into practice the



 development techniques should he

 Self-help villages New forms of peasant 
ions which would  the powerlessness of

  peasant  need to be created. Th
 should be fairly simple. The government

 take development to the countryside in a
 systematic way. This is where SO-90 per

 of the populations of these countries live. The
 should be sixfold: economic;  

  security; trade  
The basic structures through which the rural

 should take place are the villages.
 of the non-industrialized countries are 
 societies made up of people of different

  religions and cultures. Ethnic
 is very  and in order to avoid civil

rife and inter-ethnic wars (which have been
 up  now) the different national 

 be allowed to develop separately without
 of domination of one group by another. 

 collaborate in matters of common interest.
The co-operative or self-help villages  be, 
 as is  and practicable, based on the

 national or ethnic  The villages
 have  an  aim the building of 

letely self-reliant,  self-regulating and
 human-scale communities.
 The villages should be run completely

 communal lines and all work  them done 
 Communalization of food production 
 sowing, harvesting and threshing) should
 the peasants’ major economic activity. Cash

 should also be grown communally. Credit and
  themselves readily to the 
 and members can learn the value of 
 activity and more  the ability

 raise  and  of production.
New  houses could be built communally

 that houses in the villages would no longer be 
 individuals left.

All cash income from the sale of cash crops 
 the villages should not be automatically 

ibuted to members. Some of the surplus should be
 in development projects such as the

 of grain stores or poultry houses, or 
ng of  herds. All developments in the villages
hould be internally financed.

 not working on the land  g during the
 between planting and harvesting, the 
 be engaged in rural public works projects

uch as bnilding  or their own dams for
rrigation systems, with the help of agricultural

 agronomists, etc. This is the policy of
‘turning  into capital” by seasonal 

 in  works. ‘The  could also 
heir own workshops  co-operative shops, gain

 timber mills, etc.
As Barbara Ward and  Dubos have 

“Rural mobilization could also be  for
other aspects of a balanced ecological ‘package
deal’ in agriculture. Before many of the 
insecticides appeared on the scene, a variety of
pests were kept under control by hand picking 
by wrapping and covering vulnerable vegetables
and fruit-cornposting in deep pits, judicious use
of night soil, building village latrines, are 
methods by which rural  can be used to
keep humus in the soil and prevent human waste
from contaminating the local water supply.” 

What agricultural development through farming
 and self-help villages should aim 

 is the mobilization of the enormous latent
 of the unemployed masses of the rural

 In this way the huge peasant populations
 have, up till now, been an economic burden

 the state could accumulate their own capital.
 Education for  The self-help 

 at village level will require literate fanners.
‘he villagers should run their own adult education

 during the evenings after the day’s work. 
 of this mass literacy campaign is to enable

 to improve their economic, social and
 relations as citizens.

 villages should also  their own primary,
 and training schools and research station:

 government assistance if necessary. This
  self-reliance is the very  of 

 action-orientated  may be indulged

 
The economic activities in the  or set of

 should be highly diversified. Apart from
  agricultural activities should

 widened to include poultry, fishing, vegetable
 and the keeping of livestock for sale. 

 branches of industry  the villages  be
hose closely dependent on agriculture such as the

A good example of education for  is
he education given at  village school at

 in Tanzania. The education given at this.
 is designed to enable the pupils to 

 work in the rural areas. The “Work and Study”
 which include both classroom and

production activities appear to complement each
other. The aim is to combine education and
production as  reinforcing  of the 

 of  foodstuffs, the manufacture
and repair of agricultural implements, and brick-
making.

 

 



same process. The school at Litowa has  own
farms where  learn about water  agri-

preservation of  and 
craft of the  The  is to

 in  

limit the flow of  people
  land to the cities. 

 The villages  also build their own
   health centres with trained 
    and nursery 

 should become the basic    control  Thev should have

The villages should also have  
  made  of men and 

 for    of their
In the day-to-day  of  members, co- \ .

operative or self-help villages  integrate the
 of the  that make up  life-

food,  housing, education, medicine and

 The emphasis on self-reliance and 
  living  be such  to make each

 or set of villages understand  they will
have   contact  the world outside in 
of  relations. This should reorientate the

  production away from world
 markets dominated by capitalism, and towards first
the internal markets of each  which are still
 underdeveloped,   towards other countries
  which  can enter   at

  in other words, trade by barter.
 The emphasis on self-reliance should be

representatives who are democratically elected and
who are subject to democratic control and dismissal,

Development  be based on the peasantry
not on the urban privileged. The only way the 

 countries can rescue themselves from
poverty is by radical changes which have a popular
base and popular support.  peasants and workers

 own revolutionary
 to its  conclusion. This is vital.
 in  countries will

  value unless it is accom-
panied   But cultural change
‘becomes  men and  fight
out their own   with 

DEVELOPMENT TECHNIQUES  URBAN
D E V E L O P M E N T  

 technology The major means of
production  be under public control. As a 
step, all foreign banks, insurance,  and
wholesale businesses should be nationalized. Thus 
foreign investments would  eliminated.

The second step should be their redirection to
 the   the  Certain services may

need to be provided at the national rather than
 such  to  each  or set of villages under- provincial or village level. However, there should be
stand  the  to develop co-operative living  no attempt at industry on too large a scale.

must come from the peasants themselves. The third step should be the development of
 approach to development  below community types of industries. ‘This can only be

 the  make their own decisions with
 or no government  whilst 

, achieved by a  decentralization of industria
and economic activities. if there is need for 

 assistance from the government when needed,  Industry, this should not exclude small ones in
should be encouraged.  the villages.

The importance of  political factor in develop- Within the urban-based industry itself there shoul
 should assert   this context. Great be a parallel  of small-scale, 

 emphasis should be placed on the importance of
 dedicated leadership which should be provided by a

intensive and large-scale capital-intensive industry.
 This economic development should become

parry (such  in Tanzania)  a score of  “dualistic” with on the one hand a modern large-
  cadres.  is required from the party scale capital-intensive sector in the urban centres

is that it  provide from  its ranks and on the other a traditional labour-intensive
advanced sections of the peasantry, coming out of  sector. The  experience is relevant here. The
the   co-operative and self-help villages  development of this “dualistic” economy is what 
 arc  built.  and working  the

 in the process.  is not required is the
Chinese call “Walking on  legs”-“the technique

of combining agricultural and industrial 
wholesale importation of officials from outside the  new and traditional techniques, small-scale
area, even from regional headquarters, instructing  local industry and lnrgc-scale capital

 peasants  to their tasks but taking no physical
part in it 

intensive modern industry within a developing

On the political   general principle could
i be established that the villages should be the 

 economy”. 
The aim is to build a diversified economy,

balanced between industry and agriculture; light 



 heavy industry: and to develop  each region of the
country the  basis on which industry must rest

It is clear from  has been said  the problems
 non-industrialized countries cannot be

solved by the adoption of Western patterns of free
enterprise capitalism. Many of the  
fronting these  started with this  of

 development which  a  of their colonial
 Given the  of time 

 President    of Tanzania has
pointed out,   communism are meant to
apply to large-scale industrialized economies with
highly centralized planning. He points out that
although there is some validity in the notion of Afri-
can  African societies are 
tic  than communist, and that their 

 is of small-scale communities whose econo-
mic   a community ethos of

 Socialism” rather than the kind of

  by  increase of   free
   the   

The  countries, should pioneer a
enterprise capitalist system is incapable of  new pattern of development that draws on the 

problems as complex and deep-rooted as those faced  of other countries, but is based on the 
 by these 

Soviet achievements  an obvious appeal
  traditions, as in China and Tanzania. or in
Albania, North Korea, Vietnam, Burma and

 because of the speed at which modernization of the Cambodia.
Soviet  was carried out. During the initial This  is more likely to solve their 

 stages of their  Soviet planners faced  The countries need to develop on their own,
 the same problem  those faced by to invest their traditional concepts with new mean-

!   countries: the modernization of a ings, not slavishly accept the standards of the 
  peasant economy. Rut the Soviet model  countries. The almost universal adoption of
is  to provide  answer. There are negative

 

 centralized political, economic and social systems
 to  achievements. Firstly. the implementation  should be abandoned. This in effect mean5 

of  planning has  on authoritarian lines.  an economic system, an appropriate 
‘The “forced march”  an i  a  of trade and 
socialist-society has been characterized by an   that are best suited  a country’s own
enforced  the deliberate holding down of specific traditional, cultural and indigenous require-

 levels while the resources needed to create a  The country should be committed to
modem  were accumulated, and the pluralism and decentralized 
systematic exploitation of  peasant masses. The type5 of societies that will emerge from
Secondly, the  of  in the agricultural  adopting these strategies and techniques will be a
sector of the Soviet economy has been slow. conglomeration of stable, self-governing, 
type agriculture is  in the dumps, and its yields, regulating and self-supporting communities.
after more   years of revolutionary govern- It must be admitted that the adoption of these

  compare  with those of strategies in  by many of the non-industrialized
1913. Thirdly, there ha5 been an increasing     But self-help technology with

 of workers in a  developed many of  development techniques-such as 
society with material possessions;   emergence  investment, “work study”  of education,
of new and privileged classes.  decentralization of decision-making, and above all

Until recently, when countries with peasant the psychological drive to show the peasants that
economies became the  of analytical interest,  they can initiate development themselves, that they
all economies were perceived through one of the two need not limp along supported by the twin crutches
theoretical  the first was the tradition of of  expertise and outside aid-can have direct

 economics from Ricardo to Keynes,
 to  the  capitalism of

, applicability to the solution of their problems.
Self-help technology with its  

  and  United States.  is the only escape route from poverty 
economics. the other grand theoretical scheme, was
designed to  the   ret of capitalist

 economics and  ideology of 
faire, as  as Marxist socialism, came out of the
English  century Industrial Revolution.
They bear no relevance to conditions in non-
industrialized countries. The Soviet bloc is no more

 of  the problems of these countries
any more than its Western Imperialist rivals. The
economies of  countries are
markedly different from those of the Soviet Union,
Western  or  They are agrarian, small-
scale. Organization of production is controlled by
social  local face-to-face communal
ties of family,   common
ancestry and religious obligation.

the non-industrialized countries.

 Omo-Fadaka



 or the  of 
Reliance  the  of India’s 
movement and the  of Gandhi’s vision of a new

 The spinning  symbolized the whole
    Gandhi

said that the British  had  able  strengthen
               

 handicrafts and  technology.
Now (he  if we wanted to weaken and destroy

 foreign domination of out  we had to
 and create a kind  technology which

 not require  dependence on centralized,
  And then it would become

  the British to continue to exploit us.
Gandhi 

‘What is the  of the present chaos? It is
espioitation of sister nations by sister nations. it

             technology
that has enabled  nations to exploit others.
Therefore the Europeans have to remodel their

 if they are not to perish under the weight
of the comforts to which they are becoming slaves:

Gandhi went on to say,
‘Sooner or later the fact must be recognized that
the people will  to live in  and small
communities and not in impersonalized urban
jungles. In the cities people may be getting big
profits and good wages but  that has become
possible only by sucking the blood of the rural
“lasses.’
Gandhi’s opposition to mechanization and 

 was  on the  that they
create more competition and enable a few to con-
centrate  in their own hands in total 

of millions of men and women  bread is
snatched out of their  mouths. In  Indian
context it must be  a complete 
to devise capital-intensive machines to  
where capital is  and  is in abundance.
Therefore Gandhi 

‘We save  until thousands of people arc
without work  die of  on   I
want to secure employment and livelihood not
only for part of the human race but for ail. I will

   Of a  at the expense
of the community What may be hoped for is that
Europe will realize the obvious and retrace her
steps and fiid a way out from the demoralizing
indusnialism.’

Gandhi believed that mass production would 
in a great world tragedy unless there were
simultaneous distribution on an equally  scale.

‘Mass production takes  of the real
 of the   mass production

were in  a virtue it should be capabi; of
indefinite multiplication, but mass production
comes  its own limitations. If all countries
adopted the system of mass production there
would  a big enough market for their
products. Mass production must then come to a

Gandhi was firmly convinced that the mania for
 production is responsible for the world crisis.

It is responsible for the concentration of production
in  areas. Therefore distribution is
inequitable. If both production and distribution take
place in the  where the things are required then
automatically the  is little problem. The
decentralization of production means the people are
producing for themselves, and technology for self-

 should be such that it will help people to
get rid of exploitation by  few. Technology at
present  it easy to exploit people; a technology



of  should minimize the possibility of

Gandhi said,
‘When  and  both 
localized   to speed up production

  at  price. disappears.  
endless  and  that our 

    would then 
to an end  can be equalized when
production is  in other words, when 

 is  with 
Distribution will  be equal so long as  

 to top other markets of the world to 
of your goods. So   to do away with

 ma    the 
of mass production and   
through production  the masses. The

 of   enable us to have
 production in people’s own  Such 

  not    in
     

individual product& millions of times mountain of hanks. This was an example of 
 real requirements of our society. The  by the masses. At the  time as organizing

production  the   number  and  bonfires of  

i t

 the  of  complicated 
is sheer madness and a   of exploitation.
The  of self-reliance must be a tech-
nology of simplicity so that it can be put in the
homes of the millions of people of  world. For
such  technology it is  which is the current
coin not metal.  who can  his/her

 has that    wealth.’
 saw  technology as the surest way

 
‘In a” organized and industrialized country there

 only fiied and limited  of 
 the workers  highly skilled in the

 of one particular kind of machinery. They
cannot shift  one job to another in a day and
unemployment becomes a tremendous problem.
The centralized technology is the technology of
dcpcndencc for the  and the privilege and
monopoly of the few. Whereas decentralized

 is the technology of self-reliance for
all.’

Moreover the centralized technology  people
to adapt to machines, whereas the technology of
self-reliance can adapt to the human being. The
technology of self-reliance should help  support

 nor destroy  That is  Gandhi
  various models of spinning wheel,

 designed a new one while he was in prison. That
 spinning wheel was called after the prison

  It is a  fixed in a wooden
box    Gandhi used to spin with
this wheel  attending large political meetings
and during discussions and interviews. He spun all

the cloth he used. And, following his example,
hundreds of  of Indians who had
completely forgotten this art again started to spin.

There  mass spin-ins where thousands of 
would gather together for an hour or two and all

 that they had spun in that time they would
 contribute to the independence movement, a 

  he was reviving   
spinning industry The British had destroyed it so

 Indian cotton would be exported to England to
be  into cloth and re-exported to India.
But Gandhi did not want  capitalists toreplace
British capitalists and build factories in Indian cities
to exploit their own brothers, he wanted a 

 which could be  in every village and in
every home. He  a prize for the person
who could invent a spinning wheel which would
enable the spinner to earn as much at home as he
could do in a factory. This did not happen in his
lifetime, but  his death  Nath invented a
wheel with four spinners. This wheel realized
Gandhi’s dream and he was given an award. The
wheel is called  

For Gandhi the technology of self-reliance was
not limited to spinning and weaving. He set up a

 to experiment and invent appropriate
tools and technology for producing paper, shoes and
sugar, and for husking, pounding, grinding, 

 printing, etc.  energy  these machines 
either muscle-power or animal-power and, where
necessary, methane. He attacked the Hindu prejudice
against using human excrement and the 
practice of burning dried cow dung as fuel. He
advocated the  of methane from human and

 excrement and   of   as
fertilizer. Mcthanc gas proved very successful since
the Indian climate provides the right temperature
for anaerobic decomposition. The gas is used for
cooking and lighting. He not only encouraged handi-
crafts and production by small   but
also  insisted that people  only what is
produced by these methods.

Gandhi found that  traditional millstones were
very  and  to  so hc devised a small
technological  Instead of a wooden

 piece  used a screw on a ball bearing. This
  top  to be  or lowered in



order  grind finer “r coarser. For  first time
 were able to grind enough flour every day

for their own daily bread and free themselves from
dependence on the mills which destroy part of the
food value of the wheat.

Gandhi saw that agriculture depending  tractors
and on imported oil to run the tractors  make
India vulnerable to foreign domination.  the
bullocks which are  used for ploughing
would be made superfluous. Keeping them for beef
would mean using land which is  

  he predicted, human beings
 dig and  for themselves, so he invented

     persons  
  one pulling  piough and the

other pushing  plough through the earth and
 the furrow straight. He also devised  sowing

still  for irrigation of land. But a new interest
of a new confidence has been created in the

plough for   one  pulling the
plough, the other releasing the seeds one by one
through a   that the seed  not be wasted
 in the hand-broadcasting of traditional farmers.

He called this   agriculture of the

indigenous and traditional techniques and in their
capacity for adaption and improvement.

But it would be wrong t” assume from its many
successes that this is the mainstream of 
in India.

The bulk of the government departments, the
Minisny of Industry, the Planning Commission, the
western educated elite. the  industrialists still

Gandhi   invented tools, but set up
communities  use them, shops to sell them and

consider it important to  India on the
western pattern and  centralize the modes of
production. However, the failure of heavy industry

 goods produced by them, and schools  reach
 use of the technology. Thousands of shops sold

 the West might make indians think again and

handicrafts, whole foods,  goods made from
avoid committing the mistakes of the West.

When the Westernized  elite sees that the
animals that had died naturally,  (hand spun,
hand  hand printed  and recycled 

massive and complicated technology  its

made paper.   ashrams and 
gigantism  inherent violence, dinosaur-like, is

thousands “f workers  specially trained and then
nearing its collapse then  may look with 

 to      and 
eyes at Gandhi’s prophetic vision of small-scale,

 the dying community technology. The 
decentralized, simple,  and 
intensive trchnoiogies, and  truly Indian

 of Gandhi was nor  having  ideas  inspiring solutions t” India’s 
  could put these ideas into

 practice. Satish 

 course traditional technologies are 
flourishing in India and do   reviving. In the
city of  alone 20,000 families are supported
by the weavers of silk saris who  silk with
gold thread. Before the British this kind of art would 
have been spread throughout India and now it

 only in pockets.
In the villages everybody knows house building.

 build their  houses from wood, mud,
stones, leaves and straw. The bucket water-wheels



‘The  of the Communal Commands. the
Popular Power, is not created by decree, but it is

 out of the class struggle in the country and in
the commune, therefore its formation can’t be the
product of an administrative and bureaucratic
decision’ (Chilean poster).

Since tie Greeks, Western thinking has established
the struggle for the ownership of land as. . . .

     
starts from a feudal situation oi  and 

 Much has been  by 
 the subordination of  peasants struggle 

 industrial workers’ 
  Latin America, the 

 had a communal system of land property
 a  different concept of

 and  Spain didn’t transplant
 relation, from the old to the New World, for

  was already in transition  feud&n
to capitalism  “the conquest had  capitalist.
purpose: the exploitation   of
precious metals”.*

The  population was transformed into
 workers’ and the land was  in

  of large    social
conditions essential to its  were and are: “a
relatively closed system of social stratification;

 and  of the agricultural 
force; predominance of a primary system of 

 In countries with considerable
native populations-Peru, Mexico and Bolivia-the

 to regain  land has  a historical
constant, the primary condition for ethnic 
In  rest of Latin America,  pressure for
change from the country has been basically
economic, brought to  by workers demanding

 in working conditions and, later,
the effective  of me  Reforms.

The legal  gained  such struggles have 
  when the  movement is

strong;  it is weak. the ruling class does no:
hesitate to disregard them. This is a recurrent
phenomenon in  American 

An economy dominated by export capitalists
with no interest in internal development has
generated an unbridgeable gap between the 
of  and the relationships of production
in Latin  The Agrarian Reforms achieved
by pressure from the agricultural workers could not
afford to break the economic unity of agriculture;
collective ownership is likely to be the pattern in
the peasantry. The small  
plays a minor role in the economy.

Since the Second World War, the United States
has been dumping her agricultural surplus on the

      197”.



world market. National production in Latin America  were three urban dwellers  each 
was unable to compete with US prices and the

 class shifted its capital resources from the  in the country was  whilst in
country to  industrial  generating massive city it was less than 
unemployment among   workers; wing the ‘sixties agricultural exports amounted
insufficient agricultural production, an increase of  to 830-40 million while import? reached 
imports and a growing national debt were the million so the advantages  by 
unavoidable were lost by agricultural stagnation.9

To protect its interests and those of the In 1962 an Agrarian Reform law was passed under
industrial national elites, the USA has helped to  (of the Conservative Partido National), as
perpetuate the  In the early ‘sixties-as a part of the Alliance for Progress. It was formulated
response to the turmoil generated by the Cuban
revolution-the USA launched a development

 the landowners’  
  idea was to create a middle-class

programme for Latin America: the ‘Alliance for peasantry. Two agencies were formed: Corpora&n
Progress’. Its line on   was

 
   for the establishment

 ie increase production of co  reform settlements 
efficient land usage and technological   and the  de   (INDAP).
without land re-distribution. This would ensure a
larger share of the export market, stabiiise the

 “INDAP helps restrain the  on CORA for
 land by encouraging the peasants under its control

 increase importation of farm  to seek alternative goals” (wages, profit sharing,
 In reality AID  for International  workers  By 1966 it was apparent

 . . .

 US exported  and industrial  contributing factor to agricultural  
goods, and provide protection for the interests of In 1967, during Frei’s administration (Christian
the  elites. Democrat, 1964-70) the   a new law

   it was clear that “rather than
working only towards modemising agriculture and
expanding exports, the agrarian reform is an aspect
of social change that will eradicate inequalities in
rights and income,   inequalities
of   the political system”.‘ A change in the
structure of land ownership was essential. In
agriculture the gap between  forces of production
had widened so much  changes in the industrial,
political and commercial  were necessary
for  reforms to be effective. There is no

 of success for a revolutionary movement
   a revolutionary change in

the agricultural sector, nor can it succeed if it
ignores the   of the

 

agricultural workers. The major impetus for land
reform had to be mass 

It is in this context that 1 am going to consider
the role of the agricultural workers’ councils during
the Popular Unity Government in Chile (1970-73).

CHILEAN AGRICULTURAL SITUATION IN
THE ‘SIXTIES

 the ‘twenties Chilean attempts at agrarian
 have been ineffective’. In the ‘sixties the . .

 was  
25% of the  force worked in 
80% of workable land was  employing

40% of the  force and providing 60% of the
 p roduc t ion .
 landowners represented 25% of the

population and owned 2% of the
workable land.

70% of the agricultural workers had  average
income of 8 100 per year.

which “enables the state to  not 
abandoned or poorly developed  [as had been
the case before] but all those belonging to a single
owner exceeding 80 Ha. in the fertile Central

 or equivalent”. Under the pressure from
 radical sector of the CD (led by  in

this  year a la;; was passed making truly
effective the laws permitting formation of
agricultural   By 1970,  of 
agricultural workers were unionized under the
control of INDAP.

The  was  to the social
 of the state;  peasant made an alliance

with it  generated a dependence on its
 framework. Perhaps the main

characteristic of  CD model-“revolution in
liberty”-is its lack of a unified national strategy
for reform, and therefore, its weak administrative
action. Frei’s administration only managed to
redistribute land to one in every 30 landless families
and 90% of it was land without water. The
resettlements received neither technical nor
financial help.  During the last  months of Frei’s
administration, 400 land  took place.

The failure of the CD model dragged the country
 a deep crisis in the power structure. Two

 became clear: the parliamentary road to
socialism of the Popular Unity (UP) coalition 



which would make such  
  policy of ailianccs-and  conception of the

revolutionary process taking place in 
 the  of the UP political proposals.

The UP strategy aimed to solve the crisis in the
  by the  of the

bourgeois state.   for  UP was
a method of alliance with sectors of the bourgeoisie

general  that  desired in the
country’s social, political and economical structure

It  importance to workers’ participation
and sought their  it advocated regional
planning; to guarantee credit it proposed to

 banks; it gave  to collective
ownership and special attention to irrigation and

Tbc MIR was the  important political conservation.   province was the first
left of  UP. It was formed in 1965 in the
University of  and during Frci’s

 target for the UP programme. 69% of its 
 Mapuche Indians, who hold 19% of the workable

administration   land; it is the province   densest and poorest
The   line  that of sharpening the rural population. (Since  militants of the

crisis in the  of domination to destroy the MIR   been working with the
bourgeois  and create a  popular state. Mass
mobilisation was an end in  The  saw its In  1970, Indians, agricultural workers,
role  that of  and orienting the  and the left-wing of the Socialist Party
spontaneous forms of struggle of the people,
integrating backward sectors of the 
into the class  guided by the working class.
It operated in branches  these different
sectors of the  FTR (workers). 
(students), MPR  or squatters), and 
(peasants  

POPULAR  

The UP’s   considrrcd agrarian
reform  and complementary with the

 started land seizures in  The tactic was
called  de  (fence moving). Most of
these were of short duration, with little or no
violence or property damage. Some  
occupation of land which-by  to the

 other seizures  made of 
  to  expropriated, to  thr owners

from selling off livestock and  and leaving
only the bare ground for the reform beneficiaries.
Yet others were undertaken to protest against 
non-payment of  Almost all the occupied



      

 farms were either expropriated. returned to 
former owners, or else made subject to government

  a result of the owners’ illegal actions
 the 

The combined  of the government’s and
workers’ actions was that in the first eight months
of  administration more land was
distributed than in the six  of Frri’s 
By  1972, practically all the  large

 had been incorporated into the Social Area
of Property    

 REACTION OF THE 

Though    little violence against 
landowners, each incident was blown up out of
proportion by  opposition press. At the same
time  was said about the “economic
crimes” committed by the bourgeoisie with direct
collaboration from the judicial powers: landowners
refused  plant crops,  workers, dismantled

equipment, slaughtered breeding stock, sabotaged

 order to promote unity among the four
peasants unions, the UP established a National
Peasants Confederation. Here we have to consider
the kind of consciousness generated by peasant
trade unionism   If the unity
established  leadership level has no corresponding
class solidarity at  level, the trade
unionism  not generate a class consciousness
able to fight opportunism and insularity. This
limits  development not only of  class
consciousness but also of hegemonic consciousness,
ic the consciousness of a class that it  the right
and  to create a new social order.

In  of the fact that production increased
more  6% during the first year of the UP, the
opposition press managed to blame the agrarian

production, burned forests, smuggled cattle and reforms for the scarcity which soon became a
wood to Argentina.  organiscd   By increasing salaries and freezing the prices
training, arms dealing and sales on the black market. of  goods, the UP tad  the buying

Cautin was  scenario of continuous terrorism  of the working class; but the increased
by landowners using  forces: as early  exceeded increased production. Taking

 October 1970, a priest working with  Mapuchcs  of this, American 
was murdered.” The raking back, by force, of the  created public hysteria about the shortages of non-
legally expropriated land was a recurrent  in essential goods, which led to hoarding of supplies.
which  workers lost their  ‘invisible’ blockade by the US fitted perfectly

if the right bureaucratic structure was found. The
problem of  (leader-led relationship) was
understood to be quantitative  qualitative.
“Expropriation was not understood as a blow to the
ruling  bourgeoisie-but as 

 outmoded forms of ownership, feudal or

The  the UP used for 
 law   the same:  

  expropriated farm put under  administration
 the family heads, supervised by a local unit of

CORA. (These local units comprised several
 all over 16 years of age participated

in  administration.) “Instead of undertaking a
big  for the development of local CORA
units-as a unit of production superior than the

 energy   into
maintaining the interests, ideology and form of the
capitalist 

  BATTLE
shortages of imported goods-such as spare -parts-

 bv the lack of international credits 
 The  of   into  state apparatus aggravated by  in fertilizers, transport, etc.

 a duality of power: the  power
  representing the interests of the

working class, and the parliament and judicial
powers representing   of the ruling class
and imperialism. In this situation, the need to
increase efficiency in the expropriated sector was
seen as a priorly by UP.   of the UP 
that of   the capitalist
mode. During the   main worry for the
15,000 civil   the agrarian sector was
administrative restructuring. Everything could be
solved if the  hierarchical line was established.

THE POPULAR OFFENSIVE: WORKERS’
RESPONSE

 the Cautin CORA director, favored the
introduction of a sliding wage scale depending on
how much work each person  per hour,
enforced by the Production Council.  workers

 insisted that group
 was the remedy  low 

To overcome the  crisis it was necessary 
to go beyond  production, and, thus,

  to create the conditions



The original   the UP policy was to
isolate the  workers from the class

 of the society as a whole. It failed to
conceive a path of social development based on the
class   the real power of an amalgamated
working class, rather  on bureaucratic power.
The decision-making process should have been
transferred from the bureaucracy to the workers.

Chilean agricultural workers of the MCR and
PS tried to create new organisations to fight against
the bourgeois state, not against  government.
The    (Communal
Peasants Councils) “put together all existing
organisations and  peasants, with the
objective of establishing the control of the
production process and exerting the popular power
in  contributing in this way to the
transformation of  institutional 

 CCC  proposed before  election
and became even more  in  

wide historical significance.   
 Tcmuco,   Lagos, 

   a n d  i n
Santiago,    and

  
By mid 1973 it was clear-to the vanguard of the

working class-that Chilean “democratic”
 had been violated by  same class that

created them. The UP was operating under the
illusion of a democratic framework which no longer
existed. More and more left-wing parties” were
gravitating  developing popular  based
on organisarions such as the CCC and CCT. It was
also apparent that the Armed Forces would play a
decisive role in the alignment of forces established

 the class struggle;   depended on
the leadership capacity, ideological coherence,

 of objectives and homogeneity in the
command shown by the classes in conflict.

But the reformist elements failed to understand
the political significance of the working class
revolutionary offensive. In the same  they 
blame the Left for the coup-they fail to understand
that it wasn’t  but the Chilean working
class who  far beyond their mistaken leaders.

three years,  after the “bosses’ 
in October  They became, in some 
a real  to the bourgeois state, the basis for
anew social order. They covered many regions.
Within them, the agricultural workers were united
in their struggle  industrial workers, students
and women’s organisations, and integrated isolated
groups into the struggle. Here, the workers
developed a sense of how their work related to
national and international economic and political
development, and acquired self-confidence and
political maturity.

With the CCC and the CCT (Workers 
Commands), for the  in Latin America

 workers undertook a political struggle of world-
    

“Await the response of the constitutional
elements of the Army”,  said in a broadcast

 La   on the  of 
1 1 t h  1 9 7 3

It is MN difficult to know how  
of people-workers, students, professionals,
journalists, artists, trade unionists, women and

  been murdered in Chile.” The
  launched a  for “national

reconstruction” and  factories, land and
hanks to their previous owners, a class which has
proved its inefficiency for  capitalism.

 has  the policy that-in 
could  economically consolidated  Junta, ie
“to turn towards a local industrial capitalism linked
to the multinationals achieving  reproduction of
capital by the only way possible, external markets,
based on agricultural and mineral 

The prices of primary goods have increased by up
to  Salaries have increased at only half the

 

middle-class  The   by
ex-Nazi members-has even alienated the 
Church.  The Chilean story has not ended. “Today
the resistance is a mass process inevitably growing
into an overwhelming social 

 



   of the Western press know that the

       
ecology is very pragmatic, not at all mystical.
Western city-dwellers can easily fall in love with
Mother Nature at  sight. Chinese peasants, who
know what a bitch she  be when the river
floods or the crops fail, regard her as a useful ally
only when kept well under control.

 has been a campaign for pollution control
          

 their   fertilize the
and with human excrement, and “se lots 

 Heroes of the self-sufficiency and organic
 movements, such as Robert  and

Helen and Scott Nearing, have been to see the
Chinese countryside and reported 
Clearly the Chinese have a lot to be proud of.

And yet foreigners who ask the Chinese, “How
can we be like you?” are directed not to the
compost heaps and the rice-transplanting machines,
but  the rifle and the writings of Chairman Mao.
For many in the West this is  Here are
undoubtedly  world’s leading practitioners of
“radical technology” brushing the whole business
aside as if it were an unimportant sideline. A further
paradox is that the Chinese speak with equal pride
of solar cookers and of oil refineries, of methane
digesters and of nuclear tests- they feel none of the
distrust of Big Technology which has seized the 

The  consciousness’ which exists in
China is different from  of  environ-
mentalists. Man is seen as ‘conquering’ nature,. 

in China during the past few years. It is based on
an attack on the very concept of ‘waste’.
“Environmental pollution in modern times”, writes
Fang  (Peking Review 1973,  “is mainly
created by industrial waste, gas, liquid and residue.
In the absolute sense, however, there is no such
thing as ‘waste’. There are unused materials in the
world but there  no materials  cannot be
used.” Chairman Mao has called for “multi-purpose

  materials, and  now make
hundreds of new products-notably fertilizers,

 feed, chemical products and building
material-out of what used to be wasted.

Environmental problems are seen in  not as
a by-product of economic growth but more  an
obstacle to economic growth. It is of course possible
that the Chinese stress on growth may alter, in ten



or twenty  time, once a high  of prosperity
 has been achieved. The West has already had
enough growth, too much even. China has nor. The

  also reject the view that damage to the
environment is a  population growth
(Despite this they have “the best family planning
programme in the world”, as judged by an
International Planed Parenthood Federation
representative who visited China in 1972.) “The
history of mankind has proved that the pace of
development of production, science and technology
always surpasses the rate of population growth,”
said Tang Ke, leader of the Chinese delegation at

 UN Conference on the Human Environment in
Stockholm in 1972. He went on, “The possibility
of  exploitation and utilization of natural
resources is constantly extending.”  is important
to remember   does have enormous
domestic resources of coal, oil and  and
that consumption is still relatively modest

compared with that of the United States or the
Soviet Union. For the time being, China is
unscathed by the so-called global resource crises.

 then do we find so much small-scale,
  ecologically sound
technology in use in China? Cynics  argue that
what we see is the fast-disappearing remnant of the
traditional society;  they’ll stop using wooden
looms  soon as they can get steel ones, and
they’ll give  compost when the chemical
fertilizers  in bulk. It may not be  simple.
There may  have been  period immediately
after Mao Tse-tong’s victory in 1949, when

 Chinese technology  undervalued and
Soviet-influenced modernization  in vogue. But
during the ‘sixties, and especially during the 
Revolution, there has been a tremendous  to
revitalize traditional methods.

Joseph  draws attention to three
significant Chinese phrases,    and 

 he says, simply  “foreign ways of
doing things”, implying that the “foreigners are
always right”; everything has to be done in that
way, or not at all.   on the other hand,

 means “earth methods”. These local. down-

methods”. Most of these don’t achieve fame: they
are innovations made by thousands of workers and
peasants which improve production, reduce waste
or   Western factory workers, of 
could produce dozens of such ideas, just like the

 But they keep quiet about them, rather

to-earth techniques are    
put to good use. Many of them are thousands of
years old and, as  himself has shown,
Western technology itself incorporates a rich variety
of  originally imported from China, of which
gunpowder,  and magnetism are merely the
three best-known. Chinese traditional medicine
gave us the drug ephedrine, and immunization
against smallpox. Now,  five thousand years,
the West is recognizing the value of acupuncture,

  Chinese  therapy. This is a
direct result of the revived interest in traditional
methods in China itself. It was during the Cultural
Revolution of 1966-9 that Chinese medical
workers discovered how to use acupuncture to
prevent pain during surgery. Chinese researchers
have also been testing  hundreds of old herbal
remedies and trying to identify active ingredients.

The third phrase,   means “entirely new

than risk talking themselves out of their jobs.
China’s socialist revolution occurred when its

industrial revolution had   Traditional
 

methods were never eclipsed by early  as
in Europe. Both the people and the  
still there, in the countryside. And the  now
have official encouragement to put the traditional
knowledge to good use. The Chinese attitude to
nightsoil is a good example. A common story told
by  who have come to do their stint
in the countryside runs like this (in the words of a
young man at the July 1st People’s Commune near
Shanghai):  the beginning when I shouldered the
nightsoil buckets I felt this kind  work was very
dirty. When some drops got on my clothing I felt
it was very  and    But the
peasants  about  things, what they
cared about was getting the work done, and this
moved  very much”. The peasants take the sound
view that the contents of the privy are precious, a
valuable fertilizer.

Another   of  in  is
waste ground that has not been brought under
cultivation. Children and  are often to be
seen collecting great bundles of wild plants for use

 ‘green manure’. Needless to  this is 
better for the soil structure than chemical fertilizers.
Perhaps in the old days, to  fields with

 and weeds was to make an ecological virtue of
necessity But the Chinese peasants show no sign of
abandoning these practices as they move into  era
of unprecedented prosperity.

The West is only now discovering the soya bean
(as a food for humans, I mean).  China, of course,
it has been a  source of high-quality protein
for centuries. The bland beans  usually converted
into more  forms:  or soy sauce.
An acre of soya beans produces about  times 
much edible protein as the same acre could produce
in the form of meat. Not that  Chinese are averse



    

 to meat-eating. Most  households have a pig,
who recycles garbage as useful fertilizer, and is

 recycled at the dinner table. But despite
rapid growth in livestock  pork, beef,
chicken and duck   for a relatively
modest fraction of the Chinese diet. Professor Jean

  the Harvard nutritionist, summed up the
 situation  follows: “Americans, as meat-eaters,
 need 2,200 lbs of grain per head per year to feed
 them  lb direct, and all the rest for their
  Chinese people use 400 lb per head per
year, 360 lb direct, and  for their cattle. 1,500
Chinese could live off what 270 Americans eat.”
In spite of  national shortage of hot-dogs and

, hamburgers the Chinese are not merely
  well-nourished but quite visibly
enjoy their food 

Whatever the virtues of nightsoil, compost and
 soy? beans, it is most unlikely that Chinese

 production could have reached its
 present level by traditional methods alone. Chairman
Mao has said that “the fundamental way out for

 lies in mechanization”. This may
 surprise those who imagine everything is done in
China by armies of workers toiling with their bare
hands. There have of  been some spectacular,

 construction projects. But these
have general!:; been timed for the slack periods of
‘the year. Visit a Chinese commune when the rush
is on to reap the early rice and plant the late rice,
and you will find the people working in the fields

 from dawn to dusk. There is simply  much

work for bare hands. Even simple  of
 as the many rice-transplanting

machines devised in different parts of China-cap
help to ease  annual bottlenecks. I suggest
that anyone who thinks  has absolutely
no place in agriculture should try  twelve-hour
stint of  rice by hand, bent over
double and up to his knees in 

Mechanized farming in China does not mean (as
it does in the West) an agriculture which consumes

 energy in oil than it produces in food, nor
does it mean (as in the USSR) fleets of magnificent
combine harvesters which lie crippled and
unrepaired while the ripe grain rots in the fields.
Chinese agricultural machinery is often manufactured:
within the county, and can be repaired locally.

  in the south China province of
 now  over 170 county-run factories

and workshops making 330 types of machinery
serving agriculture, including generators, motors,
threshers and complete sets of irrigation and
drainage equipment. Tractors and other big
machinery still come from large state-owned
factories elsewhere. On the other hand there is now
a farm machinery repair plant in each of the
county’s twenty-one people’s communes, and a
lesser repair  in each of the 314 production
brigades. (A production brigade is a village-size unit
of anything from 150 to 500 households. There are
usually between eight and twelve brigades in each   more.,    
plants   garages which bolt on spare 
manufactured 500 miles away. They have lathes,
milling machines and welding equipment. The lathes
themselves are in many cases made locally.

 saw the same policy in practice at Hsing Long
production brigade, one of the eleven “villages”
which make up July 1st People’s Commune near
Shanghai. The brigade’s tractor repair shop was a
spacious single-storey building. Of the four
tractors in the  one was stripped down,
apparently for repairs to its 
Obviously quite major repairs could be done on the
spot, though of course the workshop depended on
spares from outside the brigade. The real surprises
came in two other workshops. One of them was
producing electric  for irrigation pumps and
threshing machines. Again, of course, some 
made components were indispensable; but think of
the psychological significance of a village making its

 electric motors: this most magical of all
technological products held no more mysteries for
the peasants of Hsing Long.

A third workshop made farm implements. The
methods here really did approach self-sufficiency.
We  shown, with some pride, an electrically
driven circular saw and mechanical hammer, both
built on the spot. They were apparently made by
fixing bits of wood and scrap metal together until
you got  of the right shape and strength.
Despite their Heath Robinson appearance, both
machines were fast and precise in operation.

Chairman Mao insists that industry should 
agriculture. Here in the West, the countryside has
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1.2 HOW THE DIRECTORY IS  AND OTHER
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+ {i/ :J_,, \kl!iug (221 Albert Roaci. SheffidJ 1 

SR. Yorks. Engiand: 60p;a ~·ear fL•r two full 
dir~norics and supplcmem~. or l Sp for annual 
issues'I.\1B,LO.RF! A d!tecwry of propo~eJ 
prnducnve projen~ in sdf·mJ.na.-:cmcnt or 
radical te.:hnology. and p~·')pk who want w 
start work Ill them' A ru.Jr.ing guide to 

projects and people looking for projn·t,._ It 
aho conlam~ 'horc articles and kners from 
people commenting about the -;:ate of the 
sdf-managcment movnnL·nt. ln\"anahl~ 
contains a brid Jtn·ctory of R:~.dt-::.!1 Tcch
nologv 'oun-e~. and all ~ons of ~pecial news 
and mformation \..:u \\Oo'r get anv other wav 
Seealsol3.2 - ~ · . 

• Journ.J.! {:/_,,, ''n;_; _4),-h,•m~H I New 
Alchemy Institute ]East]. PO Box 432, 
Woods Holt.>, .\1:\ 0:!543. t'~A. normally 
obtainable thr<1ugh Associate Membership 
of the Jnstrtute [S251 but they might make 
special arrangem..'"nts if you write. It comes 
out ver;· rardy. but i~ beautifu!ly produced: 
c:ornains a unique mixture of comptetdy 

I ~traight ~cientific papers (eg 'Studies of the 
i Ecciogy of the Characid Fish Brycon 
I (;u,l/,11>/.tleusis in the Rio Tirimbina, Heredia 
! Pro\'m..:e, Costa RJCa. with Special Reference 

to its Culture a~ a Food Fish"l. n:ports of 
;h;tiviry nn the '\;ew .'\i.:h':"my farm, freaky 
graphic~. and a general air of whimsy. How 
""!t>tKe cou!d he. ,f only 

• ·VteF>Mti' e F"er,<;.~' ""'"T<'> .1\.'eJ.;.•s/etter 
: iPO Box 1 H. Kin~con. Surrev KT2 6PR 
' c:ome~ with membership of ci·T Association 

{ 2. 311 J £3.78 a year). Technicaliy oriented 
methane. wind. ~un. hydro. dome.;;, er~. 
empha..•Hstng lJ.I.Y aspects. 
+ Approprtat.? Technology {Intermediate 
Technology Publil·arions, 9 King Street, 
London WC2: £3.50 a year quarterly). This is 
the recently started journal of the lnter:nedi
are Technology Development Group. M(}!;tly 
Third-World oriented. It is both newsy and 
practical, and it covers economic questions 
also, but appears to shy away from any 
political questions_ 

+The .'\.-fother Earth News (PO Box 70, 
'Hendersmville NC 28739. USA: S6.00 
! ><year, bim,--,, h!y, 5!'8.00 outside the USA). 

\CO]_ Excrerowl_ useful source of prac-tical 
information, ar.~i ;;;.;:ha;;_stive lis[S of contacts, 
\\lith a truck <;tOre w mat·~ h. One has to 
read between the ~lab~ of rat;1er cloying 

i homespun philosophy 
1 + J..:.e Kleine Aarde ("The Small Earth') 

{Muusel17, Boxtd :--lB. The Netherlands: 
20 guilders a year, quarterly). This is a really 
excellent magaz1ne basically dealing in eco
tc<.:h. It's a pity it's ~o inaccessible fur reasons 

1 of language 

: 2.22 FRIJ~,,'DS, REI.A 11Q.I\iS AND 
CO!ttRADI:'S 

These are journals that carry oc<.:a.~1onal 
article'> on radical or altcrnativt: te<.:hnology, 
or cover related areas. 

2.221 Ecological 
Architectural Design (26 Bloomsbury Way, 

vBoxl Box2 .. 

Abbreviations 

There att certain so.ure~ and organjsa
rions which arc referred to so t'requcndy 
in the text that J have abbreviated them. 
This might be 'confusing at first but muu 
of them crop up so often you get to learn 
them fast enough. Detailed -descriptlrins 
of these items: can be found in the 
sec-tietns indkat:e-d by- the )lUmbers.. 
Abbreviatit'ms. io. bold are urgan;isadons.; 
abbrevi-ations. in italics are publlcatioru>;. 
abbre11iations io [square bra-ckeu\ 
indicate v.here an item might be foun4,. 
aad a list of these is given in the next 
bmc 

AA 
AARTU 

AD 
ADDS 

AHS 

ASE 
.4SEB 
ASEbib 

BSSRS 

CTT 
El' 
HDRA 
ITDG 
PW 
SH 
ss 
TMEN 
uc 
VITA 
WEE 
WEC 

Architectural Association 
Architectural Assl>Ctation Rational 
Technology Unit Report, 1973-74 
Architectural Design (periodical) 
Special issue of Arcbitectuml Design: 
'Designing for Survival', July 1972 
AutonomoQ$ Housing Study, Technical 
Research Division, Department of Architecture, 
University of Cambridge 
Ajternative Sources c>fEnergy{periodical) 
Alterna;j~eSource; ofltnergy (book) · 
Lists of holdings in ASE lemlinjtlibrQl')l;in ASE 
nos9and H. 
British. Society for Sncial l,{espc::o;h:!i:y i~ 
Science ' 
Conservation TOols l)nd TechnolpiJY 
Energy Primer 
l:lenty D6nbleday Research Asso.;ia.ti.6n 
Intermediate Te<;hMlogy Development Gro1lp 
Public Works 
Shelter " 
Survival Scrapbook series 
The Mother Itarth News (periodkal) 
Undercurrents (periodical) 
Volunteers in T«:bnical Assistl!llce 
Whole Earth Epilog 
Wbole Earth Catalog 

2.31 

2.1 
2.22 

2;1 

231 
2.21 
2.1 

2;1 

2.312 
2.311 
:u 
Z.312 
2.312 
2.1 
2,1 
2.1 
2.21 
2.21 
2.33· 
2.1 
2.1 

~~ !...ondon WCI: £8.40 a year, £6.00 for j Ellon, Aberdecnshire, Scotland) !MB l. 
stu. dents, overseas £13.20; expensive, isn't 

1 

+ R:!dical Ecologist (PO Box 87, Carlton 
rt? ~that'~ the lroul>k with uvc1ground maga· South, Vic. 3053, Australia). 

I z1nes, salaries, overheads ... ) !CO,AD]. This ' And two French ones: 

I 
is not strictly ecological, but it has an excel- +La Gueule Ouverte ( 10 Rue des Trois -
ient track-record of articles and special Portes, 75005 Paris. Weekly). Radical c:.:ology 
columns on 'ceo-tech', all mixed up with the m the Charlie Hebda style, with regular AT 

I flotsam and jetsct of the latest architectural stuff in cartoon form. Highly polemical and 
gimmickry. funny. 
+The t.'co/ogist (Catesby, Molesworth + Le Sauvage ( 11 Rue d'Abu·Jkir, Paris 

Street. Wadebridge, Cornwall: £3.00 a year, 75002). A more glossy, bourgeois affair 
monthly) {OB]. frequent articles on technical altogether. Bit like The Ecologist but smarter. 
alternatives among the cries of doom. i;Seif- Reliance Newsletter (29 Dartmouth 
• 1-.'nmronmellt (438 N. Skinker Boulevard, Avenue, Huddersfield, Yorks: bimonthly, £1 
S! Lo'Jis, Missouri 63130: !510.00 a yeir in a year). A nice little mimeo job on the 
VS, g 2.00 more for foreigners). Frequent, dctcrmi11edly arcadian front. 
very wdl researched articles on alternatives, 
generally for application on a fairly large 
~calc. This is a useful corrective to the 
constitutional miniaturism of 'AT' freak.-,. 

Two new ecology magazmes that are 
practically oriented· 
+ Aether (Cairnlcith Croft, Ythanbank, 

2.222 ScUmce 
Scieuce fur Peop/t' (9 Poland Street, London 
Wl: £2.00 a y('af, quarcrly) [MHI. journal 
of the British Society for Social Responsi
bility in Scien•·e. Radical orientation, focuses 
on institutional science, and alternative 
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Many cf the sources dted in the rnrectory will be difficult to find 
through the norm.J chaonels .>f libraries and high-street bookshops, 
and I have occasionally added a suggestion as to where they are 
like;y to be found. 

[ OB] Ordinary Bookshops, like Smiths. 

{SB] Specialist Bookshops, like Foyles, Dillons, or university 
bookshops. 

[MB] Movement bookshops, the kind that sell political 
material or underground magazines, of which two 
important cmes .are: 

[COl Compendium (240Carnden High Street, Londo!! NWl; 
tel 01-485 8944)- split into two parts, cue political, 
the other freaky; very wide range, and lots of foreign 
stuff that is otherwise inru:cessib!e. Write for Catalogue 
blo. 5 Altemative Technology an.i Ecology; 200 items 
and-

[RF] Rising Free (197 Kings Cross Road, Lond<>n WCl; 
tel 01-837 0283)- very good on radical magazines, 
booklets, general ephemera, and pleasantly scruffy 
reprints of Great Worl<..s. They--produce a list of·MB's in 
Britain, and run The Public Libraoy. 

[AA] Architecture AssQciation library Qr bookshop (34 !Jed
ford Square, London WCl; teiQHH6 0974), 

[ADl Obtainable from ArcbitectUTal Design, (26 Bloomsbury 
Way, London WCl; te!Ol-405 63:25). 

{LQJ Libraries only- or second hand bookshops (out ofprint), 

[HMSO] Her Majesty's Stationery Oftk.e. Lists of publications 
can be seen in any pui:>lic library. 

0ther useful places .to get stuff mentiQned in the lists; 

Blackwells, Broad Street, Oxford; write fot a cat:alague,straighi 
>tuff. 

The Public House Bookshop (21 Little .>reStQn So:eet;. Bnghton; 
tel28357) very good on anarchist and freak stuff, often with 
American and continental titles otherwise unobtainable. · 

Housman's Booksh<1p, (5 Caledonian Road, LondonNl; tel 01-
8l7 4473) is particularly good on ecology and the non-violent 
rarolutionary literature. 

In USA alii can suggest (which not a trifle) is the Alternative 
Sources of Energy lending library. 

panems of organisation. Chris Rvan, con~·'hu
tor of the textiles article in this book, was 
formerly its editor_ 
• Radical Science journal (9 Poland Street. 

London WI: £1.50 a year, 3 rimes a year) 
[MB,SBJ. { Libenar!an) ,\iarxist p~rspectiVf' 
oriented rowuds the question 'What is social
ist science and technology;:''. Heavy stuff, but 
hearts of gold. 
+ ,\;·ew Scremist I 128 Long Acre, London 
WC2' £10.80ayear,weeklyJ [OB]. Very 

~ good imked fo-r keeping up with the straight 
i scienc~ wor!d: nknrv 0f ~ncia1 c<>"1m<''1' ~n,-! 
i occasional mat~rial direc:lv re!e\~ant t~- ---
' Radical Te-chnology. . 

+Science Buller in (]Up, irregular)_ Produced 
by the Communist Parry .. >\ bit dry, but 
trying hard. No time for v.-indmilk 
+survivr.e ct Vivre (6 Hue Chappe, 7501X 

Paris, France: 3.50F, monthly}. ~rench 
radical science ma.gazine, hard·hining. 
+sciPJlCe For The P,?ople \'I Walden Street, 

Jamaica Plain, MA 02130, USA, bimonthly) 

BIBL/OGR. \PHY "71 

[CO. or from BSSRS]. The main radical 
sciem:e journal in the US. The "the' in the 
title differentiates it from the BSSRS's maga· 
zine and indicares a more Leninist approach . 
• Spark (CSRE, 475 Riverside Drive, New 
York :-.lY 10027) Also raJ"1cal, mainly 

1 urienkd rowards institutionalised engine-ering, 

1

! hut mort sympathJL to alternatiVe~ than 
:Scu•ncc l·or The People. You can gn it by 
ijo1 tng the Cummittec for Social Responsi-
, bility in Engmct·rinl! (SH 0) at the above 
, addr-cs~. 

i 
i 2.223 •be movt•ment 
]Pea.:e ,r-,rews {8 Elm Avenue, Nottingham: £5 
i a year, weekly) [ MBI. Vety thorough cover· 
I age of movement events from a non-violent 
1 revolutionary roint of view, with frequent 
,

1 

articles of mterest to radical technologists. 
It includes the occasional CLAP Bulle till (see 

I BIT. 2.312). For simply keeping in touch, it's 
1 exce!!enr. 

+HesurgetJce \275 King'o. Road, Kingston, 
;' Sufrey: £2.50 a year, bimonthly) [MB). 
'Journal of the Fourth World', ie small, 

I mutual-aid groups, dedicated to a kind of 
:green dt'Ct:ntra!i~m. more gentlt: and resp;cct
i able than the usual anarchist stuff. Frcquent 
'material on technical alternativcs. 
i +commu1ms (3 Endsleigh Street, London 
: WCJ: 15p, monthly). This is the magazinc 
i of the cc.Jlogy/community action project Jf 
I the National Union of Studcnts and is another 
! £"od organ for keeping in touch. A good 
'mixture of disparate concerns, including 
'I radio;;:al techn'llogy. 

+Wildcat (Box 999, 197 Kings Cross Road, 
i Lon-don WCL £2.50 a year, monthly) [MBI. 
; The link-journal of the active lib-:rtarian 

I Left.. Every issue has: a special in-depth supple
ment. Back issues 15p. 

I +Vannbaereren (Regnbuetrykk, Boks 13, . 

1

915 5 Karlso:,.', Norway: lONKr a year, 
quarterly). I'm afraid this i~ tn Norwegian, but 

1 if you can sur.-nount that barrier it's one of 

I 
the liveliest freak magazines anywhere and 

; contains plenty of technics, theory and 
1 practice. 

• Coe;Jo/ution Quarterly (558 Santa Cru.:, 
Menlo Park, CA. 94025, USA: S6.00 a year). 
This is the journal of the Point Foundation, 
and periodical arm of the Whole Em-~IJ 
Catal-Jg and Epilog. It is organised in the 
same sections as the Epilog, including 'Soft 
Technology', bu1 with an even more heavy
~urvivalist bia~- Being essentially Stewart 
Brand's creature, its scope (to delicate radical 

I 
sensibilities) is shockin,:. :-.lothing is taboo_, . 
unfortunately. UnliL.e most freaky mags, 1t 1s 

I 

rich and fat enougb to carry long articles 
that can go iNo things properly, and to 

1 reprint great classics that we have been 
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I W11; tel 01-229 8219) is an information 
, service on everv facet of alternati\-·e 11'-ing_ It 
I has comacts throughout Europe, and 

I 
publihlies a very useful information digesr 
which changes Its name every issue (call it 

1 Bitman: £1 a year or 25p an issue). It also 
co-ordinates CLAP {Community Levy for 

I Alternative Projects) whereby fir:ancially 
' successful venrun:s support others, while 
: they get started_ 'AT' projects are particularly 
, welcome. and on p~t ex;:-erience. have a good 
: chance of getting mone?. CLAP is an 
' extremely important experiment. If you earn 

any kind of wage you should contribute 4% 
Cl.AP tax. 
+Henry Doubleday Research Assodation 

(20 Con<~enr Lane, Bocking, Braintree, Essex, 
UK). Headed by the indefatigable Laurence 
D. Hills, who \uote the article 'Compost 
Culture· in thi!; book. h has carried our 
decades of research on small-scale organic 
gardening, and has initiated a dect>nrralised 
pro;;ramme of experiments with subscribers 
all over the country. An annual subscription 
of £3 will secure quarterly newsletter reports 
and materiab. The newsletters by themselv<!s 
are 15p each. Abso\u(ely fundamental for 
would-be organic gardenl."cs, and cannot be 
too highly recommended. 
• Soil Association (Walnut Tree Mallor, 
Haughley. Stowmarket. Sl.!fio!k). This is 
another organic husbu.d>y research organis
ation which puts out useful pamphlets. 
• Future Studit's Centre (15 Kelso Road, 
Leed~ LS2 9PR). Into vatious alter .. ativc 
projects (ie not chrome-plated gee-whiz 
futurology), such as '!.tekend Dig-ins. 
• Centre for Living (facbo;J.gle Isaf, 

Newport, Pembrokeshire, Wales). This is a 
project initiated by john Seymour (author of 
article 'Across the Hungry Gap' in the book. 
and of the welHmown Selj-SuiJicieucy) !;) 
train people in the many skills of self
sufficiency. (See UC 10). 

Other contacts can be found in In the 
Making (2.21 ), The Survivalists (2.51), 
Comtek 74 ( 2.21 ), and in Nigel Turner':> 
Makin' lt: .4. Guide to Some Working 
Aiternatives (Paper Tiger Publications, fhe 
Loft, The Manor How;e, River Lane, 
Petersham, Surrey TWlO) [MB]. 

2.32 EUROPE 

Belgium 
+ Mass Moving (41 Lebeau Street, 1000 
Brussels, Belgium). A radical street theatre 
group with great technological skill. One of 
their most spectacular exhibits is a focusing 
solar collector that generates steam at 7oooc, 
which is used to blow a solar raspberry on a 
12-foot brass trumpet (see p'cture p.65). 

92204 Neuilly wr Seine). Originator of che 
passive solar wall (see article on solar energy 
in the book). 
+ Philippe .-'\rreteau e;.n be contacted at 
La Terisse', La Ribeyre, 0714 Les 

Assions. 

Germ.2ny 
+ Project Das Neue Technik (c/o Peter Ows 
ianowski. 1000 Berlin 12, Sybelstrasse 46). A 
group connected with Robert J ungk at the 
Free University of Berlin (see interview with 
jungk in the book: he can be contacted 
through the above address, or Steingasse ~ 1, 
A-5010 Salzburg, Austria.) 

Tbe Netherlands 
• Project 'De Kleine Aarrle' (Small Earth) I (Munsei 17, Boxtel, NB). An experimental 

I farm run on a fairly large scale with some 
Finland official support. It was founded by Sietz 
+ Agitkrop (Katajanokankatu 3810, Helsinki I Leefiang, interviewed in the book, who also 
16, Finland). A group of British expatriates I edits De Kleine Aarde (2.21). (See also Jaap; 
very strong on water poW!r and siruationalist : Hooft [ 3. 721) 
politics, see UC 5 and 6, especially 'An : + Roel van Duijn, Nieuwe Leliestraat 37, 
Agitkrop Communique'. That one really i Amsterdam. Tht: primus inter pares of the 
bums the page. George Woolston, one of the ~ Kabouter movement, Kropotkin 's prophet m 
group, contributed the ankles on water , earth, and explorer of liberatory technologie 
supply and hydropower to this book. for rhe cities. 

France 
A useful list of contacts in France can be 
found in UC 9. 

I
• Nature et Progres (3 Chemin de Ia Bergerie, 
91700 Sainte Genevieve duBois). Organic 

Norway 
+ VIUUlbaereren (c/o jan Bojer, Regnbue

trykk, 9155 Karlsoy). 'Aquarius': produce th 
magazine (2.223) from somewhere up beyon 
the arctic circle. 

I agriculture -a large organisation. 

I

+ Amis de la Terre ( 15 Rue du Commerce, , Sweden 
75015 Paris). Friends of the Earth. +Per Janse {Vikingagatan 10, S-11 342 Sto1 
+Fiches Ecologiques (Daniel Fargeas, 14 holm). A journalist and agitator working in 
Rue de Ia Poste, 66600 Rivesaln:s). Concise various political, environmental and radical 

I 
information sheets on a wide ra;1ge of technology rrojects. (See 'A Low-Energy 
ecological technologies. some.straight, some Society--- But How?' [4.131 ) 
very strange. Write for catalogue. + Eko·Bygg (c/o Hans Nordcnstrom, 
+Jacques Michel ( 14 Rue des Poissonnicrs, Postgraduale Studies, Dept of Architecture, 

BfBL/QGRAPHY 273 

Lund Institute of Technology, Box 725, 
S-22027). An extensive graduate programme 
Jn 'ecological building'. 
+Gothenburg Alternative Technology Group 
:c/o Bjorn Eriksson, Institute of Theoretical 
Physics, Chalmers Tekniska F Jgskola Fack, 
S-40220 Gotebcrg). Working on an inventory 
Jf ·resource-frugal' technologies, and ()[her 
things. 

Switzerla11d 
+ Altemativc-Katalog (GDt, Park im Gruene, 
CH-8803 Ruschlikon: 10 Sw. Fr). 
A. 'Whole Swiss Catalog' covering building, 
conmunities, communications, transport, 
recycling. 
• Barglutli {'mountain gnomes') \C/o Marw 
Bisc~of, Wasserman-Centrum, 3186 Dudingen, 
Fr). More German-speaking Swiss freaks{!) 
inspired by Sergi us Golowin 's Lustige 
Eidgenossen (Atlantis-Ver:ag, Zurich 1972) 
and believing that alternative culture (and 
technology) is the true heir of the authentic 
independent spirit of Switzerland. 
• BlABLA (Biaues Blatt) (Box 97, CH 2900 
Porrentruy: £3 a year .fortnightly). A maga
zine (in German), covering technological 
alternatives. 

2.33 NORTH NWERfCA 

~Alternative Sources of Energy. The group of 
people connected with the magazine. Contact 
Eugene and Sandy Eccli (928 2nd Street, SW, 
Apt 4, Roa~oke, VA 24016, USA); or Don 
and Abby Marier (Route 2, Box 90-A, Milaca, 
MN 56353, USA);.or Jim and Elizabeth 
OeKorne (Box 5, El Rito, NM 875~0, USA) . 
They work hard keeping in lOueh with things 
in North America and are essential contacts. 
They publish the magazine (2.21), the boolc 
(2.1) and various pamphlets, maintain a care
fully classified catalogue of contacts, and run 
a lending library. If you wish to join the 
communications network, send details of you· 
particular interests to Don Maricr at the abov( 
address. Details of holdings and lending 
charges for the library can be found in ASE 
15, or write to ASE Lending Library also 
c/o Don Marier. A list of interest-profiles of 
members of the network~ can also be found 
in ASE nl). 15 . 
• New Alchemy Institute East (PO Box 432, 

Woods Hole, MA 0254~). The philosophy 
behind it ca..-1 be gauged from the interview 
with John Todd in the book. Their slogan is 
'To restore the lands, protect the seas, and 
inform the earth's stewards', which might 
sound a bit airy-fairy, but many of them are 
dropped-out biologists from the Oceano~aph 
Institute at Woods Hole and they know how 
to do research. Aquaculture is one of their 
specialities (I suppose you could say tbey 
had fish fingers), and they get grants for 
research on fish nutrition and other matters. 
Other things they do on their experimental 
farm on Cap~ Cod are reported in their 
journal of the New Alchemists (2.21). They 
have been carrying out a programme of 
decentralised 'people's research' through the 
journal Organic Gardeni11g and Farming 
(Rodale Press, E Minor Street, Emmaus. PA 
18049). Associate membership of the lnstitut 
costs 5125.00. A Jist of published literatur~ is 
available on request. (See also articles by joh1 
Todd referred to in 2.42.) 
+New Alchemy Institute West (Box 3 76, 

Pescadero, CA 9t,060, USA). They have 
specialised in organk agriculture and methan~ 
generation (Richard Merrill and john Fry), 
and collaborated in producing the stupendou~ 
Energy Primer. Richard's book Radical Agri
culture shoulcl. hatch one day. Peter van 
Dresser, interviewed in this book, has been 
associued with the New Alchemists on 
various projects. 
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+Community Technology\ l '.'20 Ne·~· 
Hampshire Avenue, NW. Washington DC 
20036). An extremely rromising group getting 
it together in the back-streets of megalopolis. 
Their main current projects are ba;,ement fish
farming. small-scale <;Ol.otr cookers with a heat· 
store; community tc:uik prodUI:Iion wiLh 
small pO\'.l:r looms: alternalive emplo~ lll,'!lt 
for g:-Mluate engineer~ anJ rcehn inans; anJ ~ 
nice line in communal social theory. ScnJ 
S:l.OO and stamps fur more details. or sec 
article in Spark. vol4. no. 2. Fall 1974 
+ Projeer 0U£oboros (University of 
Minnesota School of Architcnu~e. llO 
Architecture Building. ,'\1inneapolis. MN 
55455). "Ouroboros" {the snake that bites its 
tail) is the !lame of a house constructed by 

i staff and srudents \see 3. 72) to wiril.stand the 
; extreme summers ;1nJ winters of .\1inncsota 

without external servicing. Publish Ouroboros 
Elst {$5.00) with plans for conversion of 
standard ho•1ses. Sec a!so artide on autOno
mous units in the book. 
+ Full Circle, c/o Tom Bender/Lane DeMoll. 
760 Vista Avcn!.!e. SE. Salem. OR 97302. Its 

: goal<> are 'to help in the Jevelupment of 
localised economies and self-reliant eorrmun· 

. 1tics in the Pacific Northwest; to generate 
1 loW(TCOSt and higher quality community 
i s~rvices; to work to\\<ird energy-conserving. 
, ~au~fying livmg and working patterns; and to 

• sponsor labour·ir- '!nsive. intermediate tech
lOiogy produ•:tlo!· processes. The1r project~ 

i nclude a.ltonomous houses, credit unions, 
1lternative employmer~t projects etc. Tom 
lknder·s work is r~r~icularly illuminating
Living Lightly"; 'Sharing Smaller Pies". and 
Environmental Design Primer"- all from 

above address. 
+ Zomeworks Corporatiun {PO Box 712. 
Albuquerque. NM 87103. USA). A fountain 
of brilliant designs. mostly to do with solar 
energy (see 4-24). 
+Max's Pot Center for Maximum Potential 

Building Systems {6438 Bee Caves Road, 
Austin. Texas 78746). A group connected 
with the School of Architecture 'it the 
University of Texas, Austin. They do every
thing: organic gardening. algae ponds; 
methane. solar walls. wind generators, 
integrated systems. Several reports are in 
preparation. 
+Shelter group and Lloyd Kahn (Shelter 

Publications. Box 279. Bolinas CA 94924). 
If you want to know what they're into. just 
look at Shelter (2.1) and read 'Smart but not 
Wise", Lloyd Kahn "s manifesto of the nco
primitive 
+The Farallones Institute \PO Box 700, 
Point Reyes. California CA 94956). Another 
group with experience in integrated systems. 
having built a small, low-cost dwelling with 
'AT' gadgetry. Report available for S2. with 
wore to come. 
+VITA (Volunteers in Technical Assistance) 

(3706 Rhode Island Avenue. Mt Rainier, 
MD 20822, USA). They have tended to eon· 
centrate on Third World problems, as such 

1 publiearim1s as 'Bat Contror and 'Smoking 
! Fish in a Cardboard Smokehouse", would 

tend to indicate. But Tbe Village Technology 
Handbook ;S7.00) is a great asset anywhere. 
Write for a list of publications ~orne good 
.ones on wind and water. 
. Two important radical groups in the USA 
are: 

9 SESPA (S.:iemists and Engineers for 
Sociai and Political Act!onJ/Science for the 
People (9 Walden Street. Jamaica Plain. MA 
02130). A v~:ry anive federation of groups 
all over the US, publishing Science for the 
People (2.222) and numerous Olher books 
and pamphlets (see especially Science Walks 
on Two Legs, 12.1). and co·ord:nate radical 
activity connected with science 

+ Committef' for Social Responribility in 
Engineering {CSRE) (475 Riverside Drive, 
New York NY ~0027). 'Seeks to challenge 
the present orientation of engineering and to 
explore ways in which engineering skills can 
be used to solve the obvious and growing ills. 
of our society'. Organising among engineers, 
less university-oriented than SESPA, and 
more sympatherit; to 'positive" radical tech
nology. Publish Spark (2.222). 

Canada: 
Two very important Canadian Organisa

tions: 
+Brace Research Institute (McDonald 

College, McGill University. St Anne de 
Bellevue. SUO Quebt:c, Canada). This group 

:D 
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specialises in Third World problems, but 
produces an extremely compeu:nt series of 
technical pamphlet~ which could be useful 
anywhere. It is particularly strong on wind 
power {see SS5 for a brief list). Write for 
list of publications, Miscellaneous publication 
no. 17. 
+Minimum Cos1: Housing Group(School of 

Architecture, McGill University. Montreal. 
Quebec, Canada). Their most notable activity 
has been the cons.rruction of cheap dwellings 
from building blocks made from waste 
sulphur, see The Fcol Operation ( 1972) 
and an investigation of mrthods of waste 
treatment (see 6.2). Information is published 
in a series of booklets entitled 'The Problem 
1~'. I get the impression they are a bit 
snobbish about amateur technologists with 
ideological axes to grind, so if you write to 

'llhem. try a01d get hold of some headed note· 
. paper. 

2.34 Australia 
Contact with Australia is regrettably weak 
(at the moment). but an excclknt contact 
can be founJ in Chris Ryan (c/o ProfS 
Hammond, 3 Story Street. Parkville, Victoria 
3052); or Hugh Sad,':~. (School of Biological 
Science~. University of Sydney. NSW 20006). 
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: 2.4 ARTICLES 

~lE!Se-a·re of a general nature and could serve 
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' as a quick introduction to various aspects of 
RadiCal Technology. Regular articles appear 
in the journals in 2.21: less frequently those in 
2.22; on the political side ~ce the journals 
listed at the end of 2. 223. 

2.41 SPECIAL COLI.F.CTIOI\'S 
+ Altt'm.Jtlvt' Technology, vol. l, edited by 
Horace Herring (Smoot hie Publications. c/o 
john Noyce. Flat 2, 83 Montpelier Ro.J.d, 
Brighton, Sussex BN1 3BD, UK). Five articles 
covering a wide range, some of them reprints 
from elsewhere; general articles on the 
philosophy of A r, alternative energy sources. 
workers' se!f.manageu:::,t and Third World
appropri:l.te technologies. 
• Saurcn, edited by l'hcodore Roszak 

(Harper Colophon, New York. 1972l. More 
famous reprints, including two hy 
Schumacher. one by Bookchin. the Berkeley 
'J'ribe 's 'Blueprint for a Communal Environ· 
mem' and related material, plus an 'access 
section' to groups and magazines with an 
unusual (head trip, consciousnes.s-taising) 
slant, now unfortunatelv rather dated. 
+Atan·."'lade Futures, ~dited by Nigel Cross. 

Dave Elliott and Robin Roy (Open University 
Press, Milton Keynes, 1974) is another cata· 
Iogue of golden oldi~ reprints (shards ot l!lich, 
Roszak, Bookchin, Papanek, ~odington, 
Jungk, Robin Clarh, etc). 

The other two contain all original artides: 
.AARTG (see 2.1) 'Appropriate Tech

nology', special issue of impact of SCience on 
Society, vol. 23, no. 4, October-December 
1973 (UNESCO), containing anic!cs by 
Robin Clarke, Mansur Hoda. Josefina Mena, 
Philippe Arreteau , Jon Sigurdsson and my· 
self. 

2.42 INDIVIDUAL ARTICLI:::S 
'Towards a Liberatory Technology', by 
Mmray Bookchin, has been perhaps the s:ngle 
most influential piece of writil"g on radical 
technology. Reprinted endlessly, it can be 
found entire in Post Scarcity Anarchism 
(2.51) and Anarchy 78, Au~;.ust 1967; or dis
membered in Sources and Man-Made Futu;·es 
(2.41). 

Of sirr:.ilar vinta~e. but frJm a less conven
tionally radical viewpoint, are E_F. Schu
macher's essays 'Buddhist Economics', 
Resurgtmce vol. 1, no. 11, 1968; and 'The 
Economics of Permanence'. Resurgence vo!.3, 
no. 1, May-june 1970. Both these are reprint
ed in Sources (2.41 ). 

john Todd \interviewed in the book) has 
wrinen an agreeabie series of arricies in 
Urg~nic Fanni11g and Garde11i11g magazine 
(Rodale Pres~. E Minor Street, hmmaus, PA 
18049, USA): 'Shaping an Organic America' 
(Sept 1971); 'Designing a New Science' (Oct 
1971); 'The Organic Gardener and Fam~er 
as Scientist' (Nov 1971); 'The 21st Century 
Homestead' (Dec 1971 ). 

Robin Clarke's writing is also deservedly 
well·knC'wn: 'The Soft Technology Rese2.rch 
Commt nity', UC 2; reprinted a" 'The Bio--

I 
technic Research Community' i11 F!,tures; 
'Technology for an Alternative Society', New 

I Scientist, january 11th, 1973. 'The Pressing 
Need for Alternative Technology', in Impact 
of Science on Societ_y, vol. 23, no. 4, 
reprinlcd in Ma11-Made F11tUres (2.41). 

'Community Techno!ogy' b).' Karl Hess 
:·rhe man who used to write Goldwater's 
speeches'), in Spark, vol. 4 no. 2, 1974 is fine 

I 
stuff, reprinted in UC 12. 

Some of my articles could pcrfom1 an 
introductory function: 'In Sean:h of Allies 
for the Soft Technologies' in Impact {2.41}; 

]'Notes on "Soft Technology"' Tbeoria to 

Theory vol. 8. no~ 2 and 3 (Gordon and 
Breac!1 Scientific Publishers. 1974 ). ~ee also 

Breach Scientific Publishers, 1974). 
All the above tcua tO <'U10g1~e u1cir subject. 

More critical treatment~ can be found 1n tht· 
following, all in l.'ttJ,•rcurrellt.\ 'K..!.n'ificatiom 
and Propagations of Street Farm', l1y Graham 
Caine and Bruce Haggan (no. 4), ·Trausfigura
tion Among the Windmills', by Peter Harper 
(no. 5); 'What's Left of Alternative Tech· 

: noi,Jgy?' by Peter Harper (no. 6). (These two 
: rqrinted in Altcmative Tedmo/ogy, 2.41) 

'A.T. m tho: Shade', by Peter Harper (no. 7}. 
'The Future of Alternative Teehnology', Dave 
Elliott and Colin Stoneman (no. I 0). 

Last but not in the least least, three 
excellent and highly recommended e~say~. 
,>.fake nice intrc..iuctions. from different 
angles, if you can find them ... 'Is Indian 
Science Truly Indian?' by A.K.N. Reddy 
(12.2). 'Living LiJhtly' by Tom Bender, 
unpublished, University of Minnesota School 
70 Vista Avenue, S.E., Salem, OR 97302, 
USA. And Waher Szykitka's introduction to 
Public Works (2.1). 

And as an encore, two roE tical lollipops 
to hdp you make sense of it all: 'lntrodunion 
to Alternative Culture·. by "Woody", UC 10, 
11, 12 & 13; 'An Open Letter to Leszek · 
Kolakowski'. by E. P. Thompson, Socialist 
Register, 1973. 

2.5 BOOKS 
On the whole the specialised technical practice 
of Radical Technology is .:overed ir. sections 
3-13. The books in this section cover the more 
theoretical aspects. This is how they :ue organ
i,ed: 2.51 contains basic 'stan hue' books, 
equivalent to the articles in 2.42; 2.52 -:overs 
critiques of the existing dispensation (if you 
don't think there's anything wrong, what's 
the point of all this sound and fury?); 
2.53 contains rebuttals of these critiques and 
2.54 presents the ragbag anarch a-utopian
visionary-revolutionary tradition which seems 
to constitute the main political ancestry of 
the spirit of Radical Technology. 

Reade.-s whose concern is restricted to 
building windmills out of old bike parts (in 
itself an honourable part of our enterprise) 
might wonder what all this "politics' is doing 
here. The reason, as indicated already in 1.1, 
is that the spread of groovy small-scale tech 
nical capabilities just ain't enongh. The main 
problem is a collective one which we mustn't 
duck out of. 

/ 
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I 2.51 BASIC 
1 •. Po~t-S<·arciry Allarcl;ism. by Murray Book
cbiu (Ramparts Pr~ss. San Francisco. 1971; 
Wildwood Houst·, London. 1973) jSB,MBl. A 
book of vintage Bookchin, o.:ontaining a 
number of t·debrated essays. including 
'Toward~ a Liberatory Technology', 'Ecology 
and R~volutionary Thought' and 'Listen, 

. Marxist!' 
+Fields, f.'actorie,; anti Wurk.~bop$ Tomrn· 

row, by Peter Kropotkin. edited. with intrO"" 
du~.:tron, abridgments and notes by Colin 
Ward. (Allen & l'nwin, London, 1974; 
Benjamin Blau, New York, 1968.) 
This is a bringing up-to-date of Kropotkins' 
analysis of the po.<~sibilities for Radical 
Technology in his era, showing that what 
was feasible in 1900 is long overdue in 1976. 
• Altematre Teclmn/ogy and the Politics 

of Tecb11ologJCa/ Change, by David Dickson 
(Fontana. London, 1974) !OBI. An essential
ly political assessment with a discussion of 
technics sandwiched in the middle. It is a 
good theoretical introduction, and bas been 
adopted as the basic textbook for the Open 
University 'Man-Made Futurq' course. Oavid 
is. the only Englishman l know who can write 
!ike Habennas or Man:use. 
+small is Beautiful. Economics as if People 

Mattered, by E. F. Schumacher (Blond and 
Brigf!;S, London, 1973: Harper & Row, New 
Yon., 1974). A paean to the intermediate 
scale by a 'Buddhist Economist'. Quaintly 
inspiring, with a dash of old-rime religion. 
+Tools for Conviviality, by Ivan lllich 

(Calder and Boyars, London, 1973: Harpe• 
& Row, New York, 1974). This is a brilliant 
and tantalising book. Illich tries to discover 
the reasons why satisfaction does not increase 
pari passu with the development of techno
logy. Does he do it? One is always on the 
edge of crystallising his underlying conception 
of nemesis, which overcomes hubris, but. 
is it all an illusion? Romantic sociology? 
Soteriologica! politics? I dunno. Anyway, he's 
on our side. This and his other books· are a 
good read (Deschooling Society, l:'nergy and 
Equity, Medical Nemesis). His attempts to 
find alternative practical criteria for tech
nology (instead of efficiency, convenience, 
power, etc.) are extremely valuable contribu
tions. 
+The SuTVivaiists, by Patrick Rivers (Eyre

Methuen, London, 1975). As I write this I 
haven't seen it, but I know it's an attempt to 

the more I aspects of the 
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Radical Technology movement, the results of 
PatricJ;:'s peregrinations round Britain and the 
United States. It should h<.: a hdpfullist of 
contacts, with plenty of comment. Patrick's 
interviews with Petra van Drl·sser anJ John 
Todd in this book were pan of his research. 

The following three books are more 
specialised than the others. but have 
nevertheless a generally philuso.,hical 
approach. 
+Freedom to Build, John Turner and 
Robert Fichter (Macmillan, London, ~ew 
York, 1972). This is a book of c~says about 
self-building and u~er-involvement, in one of 
the :nost mystified areas of technology. It is 
mainly Third-W...>rld orien·.ed, but the impli
cations for indu5otrial societies are obvious. 
'Housing as a Verb'. It's terrific. 
+Design for tbe Real World. by Victor 
Pap.L'lck I Paladin, Londrm, 1974; Bantam, 
New York, 1973). Thh is, in a se1·se, a very 
obvious book about designing for people_ 
rather than profit, but it needs saying, over 
and over again. The <:juestion as to the parti
tion of design for people and design by 
people is given less attention in this book, but 
his heart is very much in the right place (and 
one day, Vic. you rr.ay say the same of me). 
+self-Sufficienc_y, by John and Sally 

Seymour (Faber and Faber, London, 1973). 
John Seymour is the exal:t reincarnation of 
William ·Cobbett, and thi:. is his revised 
Cottage Econom;', full of handy :1ints, good
humoured prejudice and rugged ruralism. See 
his article in the book, 'Across the Hungry 
Gap' and 'Animal Farm'. 

2 52 CRITIQUES OF INDUSTRIAL 
SOCIETY 

Radical Technology justifies itself by its 
critique not only of capitalism, but of all 
known forms of advanced industrial society -. 

. and perhaps any possible form, ~!though 
personally I'm a bit scared of f<>llowing that 
line of thought too far. But industrial society 
i5 a many-headed beast, and it's LJard to con
struct a unified critique, so I have divided the 
material up into various categories of 'react
ion ag~ijnst raodern socic~y': anti-science, 
mystical, arcadian, New Left. These will be 
discussed in rurn. They all have a bearing on 
Radical Technology. 

2.521 The anti-science reaction 
This is a rather indiscriminate condition 
ascribed both to those who are against the 

be found in Ideology mJd Science, ed. SteV<'"n 
and Hilary Ro~e and Tbe Control of Tecbno
logy, by David and Ruth Elliott (both at press 
a.~ I write). and in any is~uc of Radical Science 
jounwl (2.22ZJ See also Andre Gorz\ semin
al article "Technical Intelligence and the 
Capitalist Division of ! .abour' in Telos 12, 
Sum1n.:r 1972. 

Two ~ook~ which I fed ~tand apart from 
most of the others, partly by virtue of their 
parti.:uk.- c-oncern with the scientific world-

1 

vi!.'w r.s a destructive idiology - not so much 
with te<.'hnolvp:y- ::.nd partly because they 

I are more vivid, pa~ionate and romantic: 
+ Where the Wasteland E11ds: Politics and 
Transcendence in Post-Industrial Society, by 
Theodore Rosz~k(Anchor, New York, 1973; 
Fabei and Faber, London. 1974) [OB,MB). A 
manifesto of transcendental radicalism; alter
natives to materialist desiccation in radical 
politics; loads of Blake: some nice footnotes; 

supposed effects of science, and those who are what more could you want? lr could be 
against scJen.:c itself. Formally, these are shoner . 
distinct: a debate about technological deter- +Liberation and the Aims of Science: The 
minism and its consequences and a debate Obstacles to Building a More Beautiful World, 
about the role played by scientific rationality Brian Easlea t(:hatto and Windus, London, 
in moulding our consciousness and behaviour 1974; Eowman, New York, 1973) /OB,SB). 
But in practke they tend to go together. On i.fherc's such a lot in this book: history, 
th..: one side there are the enthusiastic heroes, villains, scholarship, pcetry, hope, 
advocates of pure science and of techrt.-.!ogy care. He can see where the 'dead universe' I 
applied in a 'scientific' manner- a tradition vision of science has led us, but as an ex-physi 
that includes Adam Smith, Andrew Ure, H. G. <.:st he cannot shake off the memory of that 
Well~. Thorstein Veblen, and today (am I terrible beauty. Can we have science and life? 
being unintentionally satiric-al?) Bucky Fuller The problem with all this is that if the 
and Herman Kahn. On ''le other ~tde arc tho~e scientific worldvie•N (whatever it is- it's not 
who (often hypocritically) reject the sciennfic i easy to pin down to a few sentences, although 
worldview altogether. with its (supposed) I it should be, shouldn't it?) is as pernicious in 
expression in the form of advanced techno- its alienating effects as the critics fear, then an 
logy -a tradition which includes Blake, alternative Radical Technology would need 
Carlyle. Ruskin. Morris, Tolstoy (as social completely different forms of systematic 
critics) and in this century. Lewis Mumford, enquiry as a theoretical basis. But how can 
Jac-ques Ellul and Ivan ll!ich. I tremble to say this be? Surely there is only one science, 
more, but bere are some books on the subject. tO\\rrrds which we constantly move? But on 

A more-or-less neutral standpoint is taken the other hand, one thinks of Giordano 
in the following: Bruno, of Newton in his alchemical thought, 
+Science' in the Modern World, by A.N. of Fechner, William James, Whitehead, Bose, 

Whitehead (Cambridge UP, 1926). George Washington Carver, Wilhelm Reich, 
+Mec!Janisation Takes Command, hy Sieg- jung, Laing ... and all the others who didn't 

fried Giedion (Oxford UP, London, 1974; quite fit into the orthodox mould, but seem-
Norton, New York, 1969). ed (in their several ways) to have alternative 
+The Unbound Prometbeus, David Landes methorfs of procedure which brought the 

(Cambridge UP, London, New York. 1969). univer-c back alive rather than in a bottle. It's 
+Science and Society, by Hilary and Steven a pity chat such a list also includes Velikovsky, 
Rose (Penguin, Harmond.;worth, 1971; Peter Lysenko ... (we know they're nutty, don't 
Smith, New York). we?) so perhaps after all it's better to stick 
+Politics and Tecbnology by Raymond with the devil we know, until perhaps we find 

Williams (Macmillan, London, 1971 ). the grail that is 'a stable alternative to the 
+Scientific Knflw/edge and its Social Pro&- ideal of objectivity'. I draw back from the 

lems, by J.R. Ravetz (Oxtord UP, London, brink. Those who pressed on regardless are 
New York, 1971 ). · dealt with in next section. 
+Tecbnology and Society, by Robin Roy 

and Nigel Cross (Open University, Man-Made 
Futures Design and Technology Course Units 
2-3, 1975). . 

These are critical and committed: 
+Technics and Civilisation, by Lewis 

Mumford (Routledge & Kegan Paul. London, 
1934; Harcourt, Brace & World, New York. 
1963). 
+rbe Mytb oft be Machine, by Lewis 

Mumford (Seeker & Warburg, London, 1967 
Harcourt Brace and Jovanovich, New York) 
+The Pe11tagon of Power by Lewis Mum

ford (Harcourt Brace and Jovanovich, New 
York, 1971). 
+The Tecbnological Society, by jac4L!es 
Ellul (Knopf, New York, 1964). 
+one-Dimensiona: Man, by Herbe~t Marcuse 

(Sphere, London 1969; Beacon Press, New 
York. 1964). 
+Tools fur Conviviality (sec 2.51) 

Most of these take a liberal approach politi
cally, but the Roses, Williams and Marcuse are 
more radical. lllich is unclassifiable. Other 
radical analyses of science and technology can 

2.522 The Mystical Reaction 
Although partisans often pre~ent this as a 
rejection f'f rational thought, much of it can 
be presented in a clear and reasoned way. r 
~hall consider in turn four claims which seem 
to me fairly typicaL 

(a) It may be occasionally more rational 
from rhe point of view of a 'deep' human wel
fare to explore and apply technologies for 
changing consciousness, or 'exploring inne. 
space' (which, it is claimed, is vastly more 

i complex, interesting, yet ordered, than is 
1 usually supposed), than messing around with 

the outer world, which ;s costly, gets in 
1 people's way, and is full of kic-kbacks, eco

lugical and otherwise. 
+The Centre of the Cyclone, An Autobio
rapby of Inner Space, by John C. Lilly 

(Calder and Boyars, London, 1973; Julian 
Press, New York, 1972). 
+ Tbe Psycbo/ogy of Consciousness, by 

Robert E. 0.-nstein (Freeman, London, i 972). 
+The Nature of" Human Consc.ousness, ed. 
Robert E. Ornstein (Freeman, London, 1973-~ 
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+Altered States of Consciousness, by 
Charles C. Tart (Wiley, LondOn, New York, 
1969). See alsv the article in the book lly 
Pete Russell. 'Inner Technologies'. 

(b) New -~ciences and technologies ceould 
emerge from as-yet unrecognised principles_ 
+supernature: The Nawral History of•he 

Supernatuml. by Lyall Watson (Coroner, 
London. 1974: Bamam, New York, 1974). 
+Psychic Discoveries He hind the Iron 

Curtain, by Sheila Ostrander and Lynn 
·Schroeder {Abacus, London, 1974) 
+The Secret Life of Plants, by Peter 

Tomkins and Christopher Bird (Allen Lane 
the Penguin Press. London, 1974). 
+Wilhelm Reich- Selected Writings. cd. by 

M. B. Higgins (Vision Press, London. 1961). 
+Apparitions, by G. N. M .. yrrell (Collier, 

New York, 1963) 
+The UFO Experience· A Sciemific 

Enquiry. by 1- Allen Hynek (Abelard-Schu
man, New York, 1972) 

{c) Sciences and Technologies based on 
different principles from our ov.n were 
-practised in prehistoric times, and could be 
recovered by suitable:: researr:h, much of the 
h~rdwarc being extant in the form of menhirs. 
wells, track ways, mounds, etc, whose real 
~ignificancc is not recognised A good concise 
introduction to this idea is John Michell's 
essay 'Megalithic Science' in his The Old 
Stones of Land's End (Garnstonc, London, 
1974). The same author's The View Over 
Atla11tis is a Iunger {and less clear) treatment 
(Abacus, London, 1973; Ballantine, New 
York, 1972) . 
• ,.J,fegalitbJ.: Sues in Brit.Jin, by Alexander 
Thorn (Oxford UP, London, New York, 
1967). 
+ k.egafitbic Lunar Observatories, by 

AkxanJer Thorn (Oxford UP, London, New 
York, 1971). 
+Quicksilver Heritage, by Paul Screeton 

(Thorsons, Northants, 1975). Sec also article 
'Mysterious Energies' in UC 11 by Chris 
Hutton~Squire, and the periodical The Ley 
Hunter, edited by Paul Scrceton (Egton Drive, 
Seaton Carew. Hartlepool, Cleveland TS 25 
2AT; £1.50 a year, bimonthly). A more 
academic style is favoured by the Research 
into Lost Knowledge Organisation (RILKO) 
:36 College Court, Hammersmith, London 
W6). 

· (d) A deeper and healthier relationship 
(complem~nrary? dialectical?) between 
'objective' and 'Subjective' sensibilities can be 
achieved, and should be sought. 
+'Sensuous-Intellectual Complementarity 

in Science', by Thomas R. Blackburn, in The 
Nature of Human Consciousness, ed. Ornstein 
(Freeman, London; 1973; Viking, New York, 
1974). See also Ornstein's The Psychology of 

I Consciousness (Fr:::eman, London, 1973; 
Viking, New York, 1973). 
+The theme is treated with great feeling in 

Robert Pirsig's Zen and the Art of Motorcycle 
Maintenance (The Bodley Head, London, 
1974: Morrow, NC'".'J York, 1974). 

The significanc..: of these mar::~rs for 
Radical Technology is potentidly manifolf!. 
As Pete Russell points cut in his article in the 
book, in a world of shortages on ~he supply 
side, it makes sense to pay at least some 
attention to the demand side, as long as we 

I 
don't relapse into escapism and individual 
palliatives ('Don't worry about your environ
ment, Mrs Brown, there's nothing you can do, 

I 
just keep taking the pili". , . etc.). These tech
nologies seem to be very light on non renew
able resources, and ecologically clean. Maybe 
it's because they don't work very well? But 

I. the most interesting feature is that there seem 
to be inherent limits to the extent to which 

they can be alienated and turned into com
modities or controlled by ex pet ts. Since they 
necessarily require care and involvement from 
their users, they cannot be mechanised, 
marketed and merely consumed. As Jllich 
might say, they are 'strunurally convivial'. 

Of course, it might all turn out to be 
rubbish, '.ut you can see why the interest is 
there. it's not just escapism. The only trouble 
with the mystic lot is that they tend to be our 
on a limb and rarely connect with either the 
roll tics or the straight technology. 

2.523 The arcadia11 reaction 
i A common reaction to complex modern urban 

culture has been a hunger for the simple, th"" 
old and the rural. It might be a dire.::t 
emotional response, or it might be elaborately 
justified by appeal to various theories of 
human nature, society, ar i.1tterly. ecology. 
It leads in various directions: the ideal of self-

sufficiency (either of a traditional homc~tead 
ing kind, or the more fancy 'autonomous 
house' variety); efforts at 'ecologically sound' 
husbandry; and a concern with (. utdated tech
nologies and traditional crafts. 

Historically, this ideal of a return to some 
simpler, more ideal, more natural state of 

I existence, can be seen in the Peasants' Revolt 
of the fourteenth century, the Diggers' move
ment during the Com1onwealth, the Owenitcs 
and other utopian sncialists of the n'incteenth 
century (see Jos Kingston's article in the book) 
and in modern populism. A book which puts 
a lo1: of this in perspective is Raymond 
Williams's The Country and the City (Paladin, 
London, 1974; D.U.P., New York, 1973). One 
of the essays in it shows each generation locat
ing its 'Golden Age' a few centuries before, 
but when we travel back to examine the 
'Golden Age' we find that they, too, felt 
themselves lapsed from some former state of 
grace: before the coming of the n.achines: 
before the enclosures and clearances: the Eliz
abethan yeomanry; the medieval freemen; 
before the 'Norman Yoke'- the true Saxon 
peasantry of Alfred, the pre-Saxon Kingdom 
of Arthur, and so on. He calls this 'the arcad-

fallacy', Radical Technologists Jlced to 
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take careful account of this, to avoid empty 
fantasy and the charge of 'goi<Jg back', which 
in an age which worships 'progress' is an 
unanswerable anathema. Personally, I'm a 
complete sucker for the arcadian fallacy, and 
here are some of its fru"ts: 

Rural Rides (Penguin, Hamomlsworth, 
Dutton, New York) and Cottage f.'conumy, 
(New Portway Reprints, London, 1966: 
Kelley, New York) by William Cobbett, arc 
both great classics, the former including dread· 
ful fulminations about 'The great Wen' 
(London- if he could see it now!) and the 
latter about the evils of tea and the potato. 
Another famous classic of utopian arcady is 
News from Nowhere by William Morris (Rout
ledge, London, New York, 1970). Morris 
wrote this in reaction to another Lltopian 
svcialist novel, Edward Bellamy's Looking 
Backward, which is worth readin:· t-..1 (Ontr:l~t 
the urban, technological, progr..:ssive vision 

with the arcadian one. Probably fictional 
treatments are the best way to get to grip!. 
with this (Shakespeare - eg As You Like It, 
the Romantic Poets, Borrow, Ruskin, Tolstoy, 
Gorky, Lawrence, Huxley, and end'--ss SF 
stories today). In the non-fictional sphere, 
indulgent but precise accounts of ttle country 
ways and crafts can be found in the books of 
George Ewart Evans: The Farm and the 
Village, '[be Pattern Under the Plough, Ask 
The Fellows Who Cut the Hey, The Horse in 
the Furrow, Acky, The Leaping Hare (various 
dates, all Faber). More sardonic i~ Total LoS!> 
Farm by Raymond Mungo (Dutton, New York 
1970), a saga of radical urban hippies trying 
to make it in the country. Qmte a mess. On 
the other hand, to show that you don't need 
to be bred to it, as long as you have a fair 
supply of good old bourgeois discipline, 
Living the Good Life, by Helen and Scott 
Nearing (Schockcn, New York, 1960), is a 
chronicle of formidable success by two (now 
octogenarian) ex-c. P. members creating 
everything out of nothing but hard work. 
Another amazing back-to-the-land story is 
Hey Beatnik! This is the Farm Book, by 
Stephen and The Farm (The Book Publishing 
Company, The Farm, Summertown, Tennessee 
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38483, USA) [MB]. It is abectt more thar. 
600 totally vegetarian freaks living 
(apparently) happily ever afler on a big farm 
in Tennessee. They have a counterculture 
style, but arc rather strict, for example they 
won't make honey·- ·Jr's laying a bad trip on 
the bees, man.' For Utopian theorists, an 
important case to study. (See also section 13). 

On the revival oi interest in obsolete tech-
nologies, numerous reprints bear witness: On 

rcbitecture, by Vitruvius (Dover, New York; 
Heinemann, London); De R.e Meta/fica, by 

gricola (Dover, New York, London); 
llp•;;o<e<,lm;·, <,by Biringuccio (MIT Press). 

George Stun's The Wheelwright's Shop, (Cam
bridge UP, London, New York, 1963), nearer 
our own time but still culturally exotic. is an 

1 absolute delight. There are oow countless 

I 

books on windmills and wa_rermill~, i?dustrial 
archaelogy, thatching. pottmg. sm1thmg and 
everv conceivable rural craft (see 5.3). A 

coll~ctor's piece on all these, complete with 

'1974} [RF] Thegreatcstmanife~tationofall! 

thi~ wa~ doubtless Paris May '68. The spirit i~ ! 
well expressed in The Heginning of the hrd, 
by Ar>gc!o Qu:Htrocchi and Tom N<!irn 
(Panther, Lorhlon, 1968) 

This kind of thing. of course, begets irs 
own reaction, di..:cussed in the next section. 

SO.tJE PESSIMIS'f'S AND BL FE 
,J,JEANIES 

'Romanticism is all very well in novels and 

--._\""'·~:1(\:tJI: poetry, but when carnival becomes a way of 
'I life, and people start Laking their dreams 
seriously, they have to be refuted. if only for 
their own good. Radical Technology in 
~)fits manifc<itations, as well as many of its 

I :~~~~s ~~-~ ~~l~t}~~s __ h,~\P-~t-~~ire_ct ~hall-
!\'ug~: ~u Hlo~n;ruuy ~ tlna:.~·omt: ~o ue 

beautiful graphics. childlike whimsy and hip

Victorian f!a\·our is Country Bizarre's Country lll;~~i~:;;:~t~:~:; 
Bazaar, by Andy Pitta way and Bernard Sco~ il 

1 
stood, and has posed the question whether 
there can be a viab!e alternative to the large. 
well-regulated, centralised, specialised, 
·cratic, materialistic, advanced·technological, 
safe, rational, hierarchical societ:cs that we 
call 'industrial' or' modern·, whether 'capital· 
ist' or'soci:.Jist'. The orthodox view is that 
once 'modernity' is established there LS, field (Architectural Press, London, 1974). It 

has an .:xcellcnt bibliography. For photo· 
graphs, Gordon Winter's A Country Ca:meru 
1844·1914 (Penguin, Harmondsworth; Gale. 
New York) is rio,.ering 

1.524 The New Left reacti011 
The post-war generation of radicals had to 
face the fact that capitali~m was, in its own 
peculiar way, deliveri-.g the material goods. 
'fhe old >:orH'erns remained' elementary eco
nomic justice, rights of working people, 

I 
racism, imperiali~m. seizure o( power, and so 
on; hut these had to move over to make room 
for a cultural critique. Alienation was back in 
town. Furthermore, whereas previous genera
tions of socialists had thought science was 
their own thing - to be liberated from the 
fetters which capitalism placed on it - it was 

i ~bvious to the poSt·war generation that 
! s:ience and technology flourished nowhere 

110 well as under mature industrial capitalism. 
As it consorted so cosily with the ....... ,, ..... , 
would have none-of it. and in th1s they 
from the Rational Materialist 'Scientific 
Socialists' of th~ preceding per!od. They .alsn 
differed in their suspicion of authoritarianism; 
their concern with consciousness as well as 
power, the personal as well as the political; 
their willingness (and, occasionally, ability) to 
use real moral language; and their willingness 
ro recognise the problems inherent in industri
lllism - not to c:s<:ape the need for searching 
analysis by blaning it all on capitalism. All 
rhis merged at one end widl the 'counter
t.ulture' and th·! revival of the utopian tradit
ion, for which ;t:,: 2.54 and B. Here are some 
influential works: 
• The Movement To•»ard> l New America: 
The Beginniug> of a Long Revolution, ed. 
Goodman (KnJpf, New York, 1970). 
An amazing compendium of the movement in 
America since 1956, but mainly the blossoms 
of the late '6(15; unsurpassed, but now a little 
dated. 
• The New '..eft Reader ed. Carl Oglesby 

(Grove Press New York, 1969). 
+TheMay·DayManifesto, ed. Raymond 

Williams (Penguin Harmondsworrh, 1968) . 
• Obsolete Communism: The Left-Wing 

Alternative, Daniel CohwBendit (Penguin, 
Harmondsworth, 1969; McGraw Hill, New 
York, 1969) . 
• One·Dimensional Ma11 (Sphere, London, 

1969; Beacon Press, New York. 1964) and 
Eros and Civilisation (Beacon Press, New York, 
1974), by Herbert Marcuse . 
• Workers' Control, ed. Ken Coates and 

Tony Topham (Panther, London. 1970). 

Along with these went a hundred other 

towards something 
new: the revolution of everyday 

that came closest to question~ 
lf''"domcntab of modern society 

organisation, bureaucracy, the 
and control -because the 

of production demands it -
the system will break down and 

, so stop singing and get back 
, etc, etc) were the yipp•es (in Amer
the Situ<ltionist:s On Europe): parti
he 'total freedom jag': Abbie 

and Jerry Rubin in stoned, hilarious 
irresponsible, repetitious and often 

like Du It!, Revnlution for the 
It, w. adstock Nation, We Are Every'
StealThis Book, etc; and 'the incom-

of the Situationist In ternadonal, 
oloa"Hh«t>llt•ct<'d and translated in 

r:.:•;,:~':.;;~:~:~;,~;·,~ed Christo~ 'r• New York, 

ly speaking, a single pattern of development, 
albeit with minor variations, to which all 
n:.'ctions must accede. under thr subtle but 
ultimatel}' :letermining forces of technology 
and the need for suitable social control to 
keep the complex systnn working. Attempts 
to break away from this basic pattern will 
prove either futile or disastrous. The thesis is 
a very powerful one on a number of levels, 
and serious utopians must reckon with it if 
they are to make their visions credible beyond 
the circl~ of the faithful. 

A good one to start on is Industri,lism and 
Industrial Man, by Clark Kerr, john T. 
Dunlop, Frederick Harbison and C. A. Myers 
(Penguin, Harmondsworth, 1973, 2nd ed; 
originally Harvard UP, 1960). This book is a 
product of the 'convergence theory' (that the 
USA and USSR would become structurally 
more alike) which grew out of the 'end c>f 
ideology' period of American sociology. One 

I of its ringing slogans is There is one best tech-
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nology: a concise sutement of the one-dimen
sional th10sis. 

Although the authors acknowledge 
the possibility of small local variations 
(eg measures of workers' control), and in 
the 'ten years after' edition recognise the influ
ence of 'the new Bohemianism' (that's us
nice to see such a charming old term made to 
walk again) as an unexpected factor of the 
post-industrial period, they see the future as 
roughly more of the same, and the evidence 
they gather is quite impressive 

More worrying, because it understands the 
counter-modern tendencies so well, is The 
Homele.~s Mind, by Peter Berger, Brigitte 
Berger and Hansfried Kellner (Penguin, Har
mondsworth, 1974; R>1ndom House, New 
York, 1973). Yes, they agree, modern 
societies are pretty gruesome_ But the only 

i conceivable alternatives are far worse. Much 
' the same sort of argument is presented by 
l\-1artin Pawley in The Private Future {Thames 
and Hudson, London, 1973, Random House, 
New York. 1974) but witt> a nastier twist. 
He des~:ribes the process of 'privatisation' and 
the growth of alicnatior. with such venomous 
glee lhat you feel he must in the end Have a 
golden alternative to rekasc ~he dramatic 
tension and put u~ out of our misery. But no, 
he says, tbis is U!hat people freeiy choose, and 
is the inevitable destin'' of advanced societies. 
Again there is plenty ~f e-,•idence to back up 
the thesis. needing some clever footwork to 

refute. 
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Another gloomy vision is presented by 
Peter Laurie in Meet Your Friendly Social 
System (Arrow, London, 1974), who makes 
Britain in the '70s look somewhat worse than 
the Third Reich. 

The most chillir:g tract of all i~ Barrington 
Moore's Reflectimls on the Causes of Human 
Misery (Harvard UP, 1972), which is so 
obviously sincere, and he so hates tc come to 

his doleful conclusions, that you know he has 
no axe to grind for pessimism. In the end you 
feel there cannot be a single loophole of hope 
left. I must confess this quenches even my 
optimism. But having suffered these fine 
scholarly vivisections 'from the centre' as it 
were, it is always good to realise that the 
Right h~ >H1ly the soggiest ,.,r;d b!:.:nte:;t of 
instruments. For light relief, read Ayn Rand's 
The New Left,: The Anti-Industrial Revolu
tion (New American : .ibrary, New Y otk, 
1971). 

and recessive traditions. On the theoreti
, this is expressed in the expioracion 

Toynbee has proposed an apt genetic now l'mm• of radical economics, and a 
~"""'~"'";" classifying left·wmg groups. What interest in the more rugged and 

to see if you look about is the 'dom- forms of · politics: 
left, basically Marxists and Social anarchism' I 

, who share the progressive economic /libertarian socialism. On 
of the liberals and al5o their view of side it is ma.'JJ:est as a tremen· 

of tedmology and the basic forms of of communit)' organisation; grass-
. . This is stony ground for movements for workers' self-manage-

, and, looking elsewhere il"""''' ''"' tentative confrontations with 'the 
political roots, they are 

'recessive Left' of anarchists, 
visionaries, which tends only to 

itself when domin11-nt genes like 
Harold Wilson are off doing some-

Here are some heroes at random 
1 '·'-· ' .. - ~· ·' - is not noted for its coherence): 

Ball, Gerald Winstanley. God
Blake, Paine, Owen, Fourier, 

The descent into hell should fonify us for Weavers, the Pari!< Commun-

the creation of~ set of ~t::mptions that side- .;''"'"''" Thoreau, Tolstoy, Mon·is, ~~~~:~~::~:~::~~' step the numbing logic of the academics, Carpenter, Ebenezer Howard, Geddes, 
rationalists, materialists, technocra.<;, blue ho,opo<h"·· Luxemburg, \1akhno, G. D. H. 
meanies ar.d all other varieties of grown-ups. Russdl, Arthur Morgan, 

Ones that can't really be disprove( and can ~~~;:~~~::~;~d;;;: ~imone Weii, Orweil, Buber:, 
ahvays remain a basis for hope. Fer example , D,;,ilas, C. Wright Mills ll'""'don 
that humans can be generous, co-c·perative, , get the ideai" 
willing agents rather than reactive. self-inter- an atmosphere radical teclu..ologists 
ested social atoms (because life is •.nore fulfUl- congenid, but of course other 

I 
in~ th~t ~ay); that people appear to 'c:10os':' I t<oli.<ic•l tradiuons must be respected and ·1 Anarchism, by Murray 
pnvatlsatwn because they are trapped mto 1t with. The~e are after aU great weaknesses Bookchin (2.51) 
(or maybe it's just a phase that they'll get recessive tradition. Being fundamentally +The Anarchist Collectives: Workers' Self-
over); that many possible purposes and criteria force, it always gets zapped by ddcr-, II''""''"""' in the SparJish Rnolutio111936-
can be appiied to technology, yielding a mosaic it gets in their way(see Dolgoff {Free Life Editions, 
of completely different technologica! patterns; Superman Q'r!d Common Men 1974). They did it. 
that it is possible to produce enough with rraeger, New b1 Action, by Colin Ward (Allen & 
technologies that do not degrade the environ- an accou:1t of '';e perennial failures Unwin, London 1973; Harper & Row, Nt.'W 

mOlt and do not require rota! soda! regimenta-l! :::\:~:·:l~: And it ;,as rarely matched the York, 1974). The author was formerly editor 
tion; that most bureaucratic functions can be intellectual fire-power of the great and Anarchy. He sees the seeds 
reliably transferred.to affinity groups without heavies. But times are changing. It and is :hat endeanng 
intolerable group pressures or the growth of is getting hard to tell who's who politically of anarchist whose subversiVe proposals 
irksome patterns of obligation; dccentraliserl c:hese days, except by the labels. The stylistic strike one as political at all, but just' 
societies can work. now above all times between political groups seem commonsense. 
because we have ~he means; etc, etc. Docu- the doctrinal ones. The Communitas: Means of Livelihood and 
mentation of these and other uniikely-sound- i As we move into the Ways of Life, by Paul and Percival Goodman 
ing beliefs can be found in tne works cited in a synthesis seerns possible (Vintage, New York, 1960). Originally written 
the next secrioo. could unite the best features of the dom- in 1947, this remains a timeless statement of 
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very competent articles, and hao;; exlelknt 
Sf"'r~- !:~-'-· 

" 
,, 

I, 
< 
t ~Ill ,. :er-

' d 

' d 

' 
4 

-, ·"-1-'"'n HOHI. A.SE. the b..:.st way o{ keep;ag in 
: touch with trends in the (mainly straigtt) 
I world of solar energy research is a subS('"ription 
I to the monthly Solar Energy Digest (PO Box 
1 

17776, San Diego, CA 92117, USA; Sl27_50 a 
year). It's pretty expensive, and I reckon ASE 
at S5.00 is quite adequate. The u;chnical 
joumal Sola,. Energy comes as pan of the $20 
subscription to the International Solar Energy 
S;:;;::iety {PO Sox 52, P~trkville. Vic. 3052. 
Australia). 

4.22 GENERAL ACCESS 
EP solar section: general, distiliation, drying, 
collectors, watet heating, space heating, con
centrating collectors, audio-visual, loose ends, 
and 21 pages of books, groups and manu
facturers, mostly American. 

Annotated bibliographies: AA bibliogyapby 
no. 26: AARTU or Derek Taylor's personal 
sun bibliography; WEE, p. 529 ff, ASRB has 
an unannotated bibliography dassit"i-ed as 
follows (which is represenrative): general: 
solar collectors: cookers; cooling and refriger
ation; distillation; dryerS; furnaces; green
hotJSes; house heating: water-hearing; solar 
measurement; electricity. The Building 
Research .:;:srablishment (Garsron, Herts) has 
a library bibl~ography (No 220) on 'Uti.li.sati.on 
of Solar Energy', somewhat out of date. I 
have not seen it, but it seems that Solar 
Euergy Directory from Environmental Action 
of the University of Colorado (1100 14th 
Street, Denver CO 80202) at $15.00 is com
pendious, containing rekrence to books and 
articles, manufacture~. \6earch, and solar 
buildings. john May of t;he Catalog discov(:red 
another good source: If you write to the 
Library of Congress {Sc ence and Technology 
Division, 101st Street S.E., Wash;ngton DC 
20540) and ask for a 'Tracer Bulletin' on Solar 
Energy, they send you l complete list of 
American SOurces updtlted·every month. And 
another American one: Reference List of 
Major Publications on Solar Energy of the 

Institute of Solar Energy Conversion ~Univers
ity of Delawan:, Newark, DE 19711 ). 

4. 23 BASIC TEXTS 
Y eliot's artick in l::P is a fine introduction~ 
Direct Use of the Sun's Energy by Farrington 
Daniels (Ballantirle, New York, 1974) (COl is 
still unsurpassed as a general introduction ro 
the fidd. Less technical is B. ]i. Brinkwonh's 
Solar Ener ,. Man Com ton Press Wil 

_!2;72) [ c_ I. Probably the best guide for the 
would-be builder is Solar Energy Handbook 
by Henry Landa (FICOA, 2901 S, Wentworth 
Avenue, Milwaukee, Wl 53207, USA):jafftl1e 
"FCnTnttlaFana~iiU!Tibers are there. Cohn Moor
r.:raft's concise and punchy introduction to 
solar energy in building can l>e found in AD 
10/73. A simple pamphlet on solar energy by 
lao Hogan can be had from CTT (3.21) for 
3Sp. 

A huge number of conferences have been 
held on solar energy, with very repetitive pro
ce-edings. Three which are pani.cularly worth 
digging up are: 
• New Sources of Energy (4.13) Vols. 4-6. 
• Proceedings of the Solar Heating and Cool

ing for Buildings Workshop, (Wao;;bington DC, 
1973. Dept of Mechanical Engineering, 
University of Marylan.-11973). 
.The Sun in the Seroice of Mankind 

(Unesco, Paris 1973). 
And here are some lollipops from the 

enormous lirerawre: 
+Analysis of Forms for an Autonomous 

House by Robert Vale (AHS WPIO: £0.40). 
+J::conomics of Solar Collecrors, Heat 

Pumps and Wind Generators by Gerry Smith 
(AHS WPJ.- £0.60}. 
+BRAD's Solar RoofPitJr.~ (£0.3 5 + sae from 

Eithin y Gaer, Churdstoke, Powys, Wales): 
all the details needed to roll yotlr own, includ
ing the electronic control circuit. Par~ of 
these are to be found ,n th·e solar energy sect. 
ion of this hook. 

The desi.gn owes s,)mething to: 
+Solar Houses and Solar House Models; and 

Solar House Plans by Harry Thomason (SlOO 
and 5110.00 respecti·•eiy from Edmund Scien
tific Co., 150 Edscorp BldiJ Barrington, NJ 
08007, USA, 1972;. 

4.24 SPECIFIC APPLICATIONS 
Solar linergy and Building by S. V. Szokolay, 
who has been researching the subject for years 
at the Poly of Central London (Architenural 
Press, London: .C6.00) [SBI, An illustrated 
technical review of some thirty solar houses 
from all over the world, complete with all 
published details and perfo!lllance data. Also 
covers collection and uses of a solar energy, 
plann!ng implications, economics, a survey of 
existing 'solar industry', and provides a des:gn 

L _ _:~~~~!!~~~:£!~~~~~==]1 guide. 

A survey of 58 :>olar-heated buildings at 
vltrious latitulks ip. the USA is to be found in 
Solar Heated Buildings: A Brief Survey by 
William A. Shure! iff (Solar Energy Digest, PO 
Box 17776, San Diego, CA 92117). 

A simil:ir survey of installations in Britain 
was carried om by a group of students at the 
Polytechnic of Ceritral London: They really 
did gu around and see every goddan\ one, and 
they've got Slides to prove it. Their report 
be found in the proceedings of The Inter
national Solar EOergy Society (UK), July 
1974 (4,25). 

A useful series of D.I.Y. plans for solar 
installations can be qbtain~d from Zome
works Cotp (PO Box 112, Albuquerque, NM 
81103, USA: Solar Booklet, $3.00; Solar 
Water Heater Plans, SS.OO; Drum Wall Plans, 
SS.OO; Headwall System; $15.00). A set of 
colour slides about these systems can be 
cbrained for $12.00. 

Other applications: see 'Solar House at 
Rickmansworth' by Ed Curtis in AO 9174, 
which also features the application to 
standard housing estate design at Milton 
Keynes by David Hodges, Architecture Dept .. 
Polytechnic of Central London. 

Schoolhouse Newsletter No 17 and other 
material from Educational Facilities' Labora
tories,, Inc. (477 Madison Avenue, NY 10022, 
USA ) ~vast arrays of collectors for schools, 
and real. 

4.25 OTHER CONTACTS 
+International Solar Energy Society (UK/ 

1c/o Dr Mary Archer, The Royal In~tifution, 
21 Albermade Street, London Wl). They 
meet coughiy quarteriy. 
+Solar Energy Developmentk Box 10, 16 

South Wharf Road, London W2 1PF. A solar 
orient<!d architecture practice, trying out 
applicati,ons of photovoltaic eff,ects :tS control 
systerns. 
.UJboratoire d'Energie Sob~ire (CNRS, 

Pyrer..ees, france). The main centre of sobr 
energy research in France (see AD t/75 pp 
13-l'!l. 

+A leading research worker on passive 
solar walls i~ Jacques Michel (14 Rue des 
Poissonniers, 92204 Neuilly-Sur-Seine, 
France}: 
+Paul Yaneske, Dept of Architecture and 

Building Science, University of Strathclyde 
(Rottenrow, Glasgow 4, Scotland) has devel
oped a help.ful computer programme to 
calculate expected receipts of solar energy 
under a host of diff~rent conditions (wind 
too). 
+Mass Movi11g (41 Lebeau Straat, 1000 

Brussels, Relg;um): see 3.32. 
+In Switzerland, contact SSJ<:S ( l.conhard-

str. 27, CH-8001 Zurich). • 
For other c!'ntacts, scr.: l<'P. 
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liP's bibliography is overwhelming. 
pages classified as follows: general, 

, storage. generators and alternators, 
lrr•«h'>oi·i"l(blades, towers, etd, water pump

electrics, plans and kits. wind hard
groups. 

is a short but well-annotated biblio-

electricirv. 
The best bibliography of all {forthcoming) 

will be Wind Energy Bibliography, from Library 

l ~;~.~~':;~·:~~':h.~T~«~:hnical University, PO 
The Netherland<>. 

Relevant period~eals are AS!-:, VC. Altema
f)1ergy Sources, Journal of the New 

and Ve Kleine Aarde. 

Grandpa's knob: 
The biggest wind 
mill ever built, 
L2SMW 

BIBLIOGRAPHY 

booklets Free electricity (well yes but' ... ) 
and Winco Electric. 

On the now trendy 'Darricus' venical
axis designs, Derek Taylor has built a couple 
of models, but it's not all that eo~.sy. Details 
can be obtained from the National Research 
Council of Canada Ottawa, (reports LTR-LA

~~~" ~-"~"-·----------'-'--'-"-"'-".fJ4. LTR-LA-105, and PNW-73-303). 

classic text on modern wind (25ft diam. sail wing plan, SlO, propeller-type 
I m•chi>>C' 01 SJ 

T•;o '~'"'modern, small-scale, practical 
are: Wind and Windspinners by 

Michael A. Hackleman, (Earthmind, 26510 
jose! Drive., Saugus, CA 91350, USA) which 
is mostly about Sav.onius rotors, and Electric 

from the Wind by Henry Clews (Solar 
Wind, PO Box 7, East Holden, ME 04429). 

See also Jirr. Sencenbaugh 's contribution 
in EP, p. 77, al,d CTf's concise Wind Power 
Booklet. 

Derek Taylor's wind book, published by 
the AA, is a definitive zoology of the windf 

His extensive article in this book isju_s_h~ 
• aster. 

4.33 SPECIFIC DESIGNS (FOR D . .1. Y.J 
.Winri.works (Box 329, Rt 3, Mukwonago 

Wl 53149), ~swell as their comm:ndable 
bibliography, publish a number of proven 
plans, and a design for new type of tower. 

+Another high-speed design can be obtained 
from Jim Sencenbaugh (678 Chimalus Drive, 
Palo Alto, CA 94306: S12). 
+Brace Research Institute (2.33). There's a 

complete list of public'ations in HP, p. 102, 
one of which is 'How to construct a cheap 
Wind Machine for Pumping Water', by A. 
Bodek ( 1973: Sl.OO), the famous oil-drum 
Savonius, for which also see UC 5, and VITA 
Savonius plans no. 11132-1 (W.75). 
+VITA also has plans for multiblade wind

mills (nos. 11133.1 and 11133.3; Sl.OO,each), 
andsai!-typcwinumills(nol1131.1). ' 
+New Alchemv Institute (East) (2.33) also 

has a fine sail de~ign, including parts, gearing 
tower, sai!s and a flow-chart to tell you the 
sequence for assembly (see journal of the New 
Alchemists, no. 2 which also contains an 
excellent artide on wind electric 

evera es1gns are to be found 
in the French publication J4 Holiennes in the 
D.I.Y. series 'Systeme D' (no. 9) (Societe 
Parisienne D'Edition, 43 Rue de Dunkerque, 
75010 Paris, France). English translations of 
parts of thi ed in UC 6 and 

',Jas a nice tried-and-teste "\aii"1T 

I 
simple) d1·sign, and a report of onl! of the 
AA's fam.>us 'wind days'. See also CTT's 

"'I", 
... ~ ,....,_ 

For a list of sources on elt'ctrics, gener
ators, batteries, etc, sec ASJ-: bibliography. 

In addition to these specialized items, EP 
and Producing Your Own Powel· (see 4.13) 
are replete with helpful material on D.I.Y. 
wind applications. 

4.34 iHANUf•'AC'fURERS 
A list of Wi11dmill Manufacturers, by Gerry 
Smith (AHSMl: £0.15) [CO] has the lot. 
WEE also carries a list of American dealers on 
p. 537. In Britain the best agents are CTT 
(2.311). See also ASE Spectrum (2.1). 

4.35 ECONOMICS 
The b'couomics of Solar Collectors, Heat 
Pumps and Wind Generators, hy Gerry Smith 
(AifS WP3) [CO] covers small-scale, off-the
shelf generators. 

Putman's Power from the Wind deals with 
large-scale generators. 

4.16 CONTAC'fS 
See EP, especially pp. lOD-105 . 

I 
In USA, contact with experienced wind

't'orkers can be gained through the ASE net
-"ork (4.12) or direct to eg: 
• Marc Sherman at New Al<.::hel!ly East 

(2.33), or EP, p. 101. 
• Henry Clews at Solar \Vit.1d (4.32) 
.Hans Meyer at Windworks (4.31) 
.In Britain, the gnmd old man of wind 

work is Golding's oh'1 collaborator, A. M. 
Stodhart (still at the Electrical Research 
Association, CleeveJ~oad, Leathethead, 
Surrc·y l. J _ R. Tagg j; also at the ERA. EP has 
a complete list of ERA publications. 
• Dr. N.G. Clavert (U. Liverpool) lias 
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BIOLOGICAL ENERGY 

the only directory ( lmov.- which covers 
field as 01. whole: its articles on methane, 

alcohol, and wood are excellent. 
Another conc1se general intro (without 

bibliography) is Colin Moore raft's 'Plant 
Power' in AD 1174, covering basic principles, 
yields, cmlbustion, fermentation. methane 
production, nitrogen ~ource~. fuel crops, 
sewage fanning, hydroponics, fodder factories. 

FUEL CROPS 
Vinually any green plam could be grown as 
a means of fixing carbon by solar energy, 
which can then be converted by eating, burn
ing, fermenting, etc. But some plants are 
more efficient than others for these purposes. 
The most commonly considered prospects are 
algae. grasses. sugar cane, wood and root stor
age crops (the latter championed by one 
Mangelsdorf, which always amuses me). 

The algal process usually involves conver
sion to alcohol or methane as an intermediate 
step, and is generally associated with sewage 
dispo~al as a ~ource of nitrogen. The masters 
of the field are W. J. Oswald and C. Golueke 
of the Sanitary Engineering Research Labora· 
tory (Dept of Engineering, University of Calif
ornia, Berkeley); see for instance 'Solar Power 
via a Botanical Process', Mecbanical 
1:-."nj{meering, February 1964, and 'An Algal 
Regenerative System for Single Family Farms 
and Villages', Compost Science, voL 14. no. 3. 
I 97 3. See also 6.1. 

A case for rhe use of higher plants rather 
than algae is made by N. W. Pirie in 'Pow~r 
from Leaves' in Proceedings of the New Delhi 
Symposium on Wind and Solar Energy 
(UNESCO, 1958, p. 216), which volume, 
incidentally, also contains plenty on sun and 
wind power, but is uther out of date. 

On wood as a fuel, see J:c."P and ASE biblio
graphy and Services for an Autonomous 

ancl Fuc! Plantations', Chemtech, May 1973. 
For wood pyrolysis products (wood gas 

and methanol), see ASt: bibliography and 
ASJ-: 11 and 14, which also contains stove 
designs and a list of mar,ufacrurers. 

For more small-scale wood-burning equip
ment, EP wood section and wc:r:, p. 518; 
VITA stove plan, no. 5100; and Tbe Wood· 
Burners Handbook, by David Havens (Media 
House, Box 1770, Portland, ME 04104, USA) 
]COl. The most fashionable wood-burning 
stoves right now are the Norwegian Jotuls 
(imported by Brobarts Ltd, 12 Gold Square, 
Aberdeen, Scotland, or direct from Aksjesels· 
kapet Jotu!, Post box 6206, E.T., 05106, 
Norway). 

Research Community in Wales, by Robert 4.52 METHANE 
Vale (AHS WP5) which contains details about The generation of methane gas from organic 
cropping a hazel coppice. The general feasibil- wastes is currently the popular favourite form 
ity of wood as a fuel is discusseC by Clinton of biological energy in 'AT' circle~. The litera-
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having, although £4.00 is just as definitely a 
rip-off. 

Much of the same material is in: 
/\.1ethane Digesters for Fuel Gas and 

Fertilizer (New Akhemy Institute Newsletter 
110. 3, Spring 1973: ~3.00/£1.50) [CO[ by 
Richard Merrill and John Fry. This is a 
model of 'AT' publishing. theory. estimates 
of yields, rules of thumb, blueprints for two 
tested working modrds and a 69-itcm 
unannotated bibliography. 

.',:!ethane (Atomic Rooster's Here) from 
the Wadcbridge Ecological Centre (Moles· 
worth Street, Wadebridge, Cornwall, England: 
£1.60) [CO] has a number of alternative 
designs, but they arc untested. 

Other sources: 
Composting: Sanitary Disposal and 

Reclamation of Organic Waste by Harold B. 
Gota;ls, (W. H. 0. monograph no 31, 1956) 
[LO]. Has a useful section on methane. 

Bio-gas Plant: Generating Methane from 
Organic Wastes (£2.00). Bio-gas Plant Designs 
with Specifications (£2.50) both by Ram 
Bu:· Singh (Gobar Gas Research Station 
Ajttmal, Etawah, U.P., India) [CO]. These 
are principles and plans based on a great dea 

Kemp and George Szego in 'Energy Forests ture is vast, but in temperate climates its appli· f..L..==::;:;;..;;;_..;;;;;_;;:._.;;:;=;;;;;;;;;;__;;__...., 
---1.::~:-::-:~:-:~::-:~:;::---.;;., ____ ,, c.c<i<>n on a small scale can be problematic. 

4.521 Methane: basic texts 
Good introductions are Colin Moorcraft's 
'Methane Power' in AD 2172 and Richard 
Merrill's quickie in EP, p. 144. 

A short anide and concise bibliography 
can be found in AARTU EP's bibliography 
dloroughly reviews ten basic texts, then 
gives a 100+ list classified a:; follows: methane 
digestion (municipal!industrial, agricultural 
wastes): popular o·1erviews md scaled· down 
designs; biology/chemistry: sludge (analysis; 
gardeni111~ and farming: alg;Je systems -
growth, harvesting ltnd digestion; algae systems 

I 
for methane power. algae for livestock feed; 
hydroponics): dig.ester privies. Other biblio-

•
~;::1jjijH. l!raohies are in the worh cir.-.-1 

The most accessible texts in B riram are 
probably: 

M.ethane, Fuel of the Future. by Bell, 
Boulter, Dunlop and Kieller. (Andrew Singer, 
T!le Mill House. Coles Hill, High worth, Wilts, 
England: £0.75; iMB,CO]. A concise descrip· 
tion of existing theory "nd practice, with 
some specuL!.rion abeut where it will all lead. 
Not very helpful for rolling your own, but 
with outstanding c\;1ssifi<·d bibliography of 
133 itcrns, glossary, list of pr;riodicals, and 
further contacts. 

Practical Building of Ml!thani! Power 
Plants, by L. john1'ry (0 . .\.Knox, 'Stadd\t:· 
stones' Penron Mewsey, Andover, Hants 
SP 11, England) !MB,COI. Thi, i~ a hand
some disti!htion of Fry's unsurpassed 
practical experience, and definitely worth 

of experience, and are evidently very effect
ive in Indian conditions. 

The case for the development of such 
methane plants in tropical climates is per
suasively argued in an exceptionally compe
tent paper, 'Bio-Gas Plants: Prospects, Prob
lems and Tasks', Jiconomical and Political 
Weekly (Bomb?y) vol. 9, Special Number 
August 1974, by C. R. Prasad, K. K. Prasad 
and A. K. N. Reddy. (Copies can be obtain
ed from Professor Reddy, (12.4).) 

But in colder dimao:es, it's very hard to 
get small digesters to give Ol..lt more energy 
than they need to keep them wann. Some 
cautionary ;.ales are told in ·Muck Power', 
by Michael Gaisford, Farn1ers Weekly, May 
31st, 1974. 

4.522 !Hethane: con1.11cts 
The following have at least built digesters: 
• Les Auerbach, (242 Copse Road, M.adison 

CT 06443, USA). He sells 50 pagr!S of plans 
for £4.50. 
+Steve Sampson c/o CTT. 
+ Jiri Skopek (Shenley Park House, Shenley 

Church End, Milton Keynes. Bucks, England). 
See 'A methane digester. a progress report' in 
AARTU. 
.jaap t' Hooft (3.72) a highly insulated, 

solar·heatcd, underground dig,•ster, a promis
ing design. 
.J. Howarth ('South View' Haxey, Don

caster, S. Yorks, England) built a medium
scale farm digester aPd sells plans for £5.00. 
He reckons it works . 
• Richard Mt.Tril\. N~w Alchemy Institute 



 
     
      

       
 

     
     

The essence of the Radical Technology approach.  suppose,   

  a  of   
renewable materials. long-lasting materials (yes,   and

     in stainless steel) or waste products; and processes that lend 
      

     31.  
 ‘convivial’, co-operative production and use   

  
well-equipped with tools  make and maintain what you need. ‘Who
m a k e s     other half of the story, for  see 2.524

   and 13.2.

   



 
The categories of   treatment and
water supply fall together even if you try to keep them
apart. The Radical Technology emphasis is on saving

 resources (nitrogen,  etc.) and preventing
pollution, all at once. which of course is the only sensible

 

 

 



7           
 the point of view of Radical Technology the purpose of research

    
     

into food supply is  create an economical, indefinitely-sustainable       in il.
husbandry that provides food of good quantity and  without

  is   for

 exploitation   toil.  on how
   through   of

       in 
these vague specifications are interpreted, various corollaries follow:  

local production and consumption, minimum inorganic fertilizers and  
biocides, higher person/land ratio, careful attention  the local 

 

 cycle, reduced meat consumption, alternative  of protein,         
 is.     make 



   

 

I have  really written down a
list on this subject before, but it
seems reasonable that ‘radical
medicine’ should satisfy at least
sane of the following criteria: an
emphasis on health rather than
sickness, ie  rather than
curative medicine; demystification
of the doctor’s role and 
participation by the patient;
reduction of  and
high-capital treatment, increased
community  care and a
wider spread of medical skills; a
shift of emphasis from relatively
rare acute conditions to 
chronic conditions and occupation
al health problems, etc; openness
to unorthodox methods if they
work.



1
   another area that  has had  a His message on 

 never to go        and
 London,       1974)  I

don’t  know  I    Sounds a bit  but
there might  something in    words in  book 
‘Socialism can only come on a bicycle’:  is destroyed if 
people   faster than others. So WC should walk
or cycle   buses and trains are suspect.
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and lliich point out that statistical or 'o·co

!ogical' measures like sanitation have h u 
more dfect on health than the 'engineer :,g 
interventions of doctors. But there has to be a 
;lace for personal as opposed to strictly func
ti<' •al {ie Hippolratic rather than Galenic) 
tre.cl,r "IL and it was a desire to find this 
tialan•J : <tt led to the sening up of the 

I ~ TRANSPORT 
, This lS Illich ):!0 transport 

IS over 15 rT'iles an hour. >; ;J t:qulty, Calder 
Boyars, 

reailv 
1974; l f arper & RnJ,;:,·, 1\:ew Yo1 k, [OB]. 

w!-::11:- thin' ·1b•:Ju'['th.u crazv, 
· be rhcveryf.r:_;t Illich's an 

' famous .. flam Experiment' before the war 
where tht: total environment and rersonal perpetually move mu:h 
relations'"' ips between patients. and between even 
do~·tors and patients. could be developed. See 
G.,;-crg~ Sce~t Williamson and Jnnt>s Pearse: All Change to Hikes is a c:unpaign ttl 
Science, Syuthesis anJ Samty (Collin~. promote the cause of cycling in transport 
London, 1965) [ LO], ar:d A narc by no_ 60 planning and to lobby loca: authorities ( ~ee 

At the time the P~:ckham Expe~iment was A.V I !74 p. 4 -). It ~-- spon~ored hy the c-ycle 
an isolated e•:ent, but the movement towards trade association: The British Cycling But<:"1'.' 
communiry medicine now gathers strength, (director, Nicholas Cole) (Greater Lon..: or·, 
spurred b;• tht: Women's Movement - see Our Hou~e. Hampstead Ku:' ,!, London NW1 :-Q.X:) 
BaJies Ours?!ves by the Woman·~ Healtl·. Book They are bringing out Giw Way, which is to be 
Collective iSimon and Sc~uster. Nc..v Yo:~. publi~hed b.y Friend~ of the Earth (9 Poland 
1973). Svurc·e C.lr,Tfog :':u 3· by SvUiCl', Inc. Street, L,mJon WlV 3DG). 
(Bea.:on Pres~. Boston, 1974). a cumpreher.s- Oh ti:<· practicalitie~ of cycling, there's a 
ive guide, i~ in:~•ressive evidence. rhe idt>a of good section in WE.C ipp. 638-41). 
an experimental com~ unity ht>alth-centre On general transport policy, Changillg 
where the doctOr<; pool their salaries to sup- Directions, the report of Bishop MontdJOr~·s 
pon more workers. and encourage like Independent Transport Commission (Coronet, 
patients t0 discuss thei;- problems with each London, 1974: 75p) [OB[ is likely w be 
other, is currently being canva~sed (contact influential 

, Gail Che;.rer. 163 Clapham Pa:k Road. If you must have a car, PW is excellent on 
: London SW4). maintenance. and if you think that convetting 

Meanwhile. we have become far more it ro propane gas will save the world. do-n't use 
aware of ll:.e chronic problems of occnpatiuna! Harold 'Mr. Chickenshit' Bate's devtce; look 
h:.:alth. Pat Kinnerslev's Hol'UI.rds o( H-'ork :H UC 6, or write to Jerry Friedberg (Arrakis 
o~!uto Press. Lcu1don~ 1974) cann~t be too Vvlkswagen. PO Box 531, Point Arena, CA 
highly ;Jrai~'! ~ Its equivalent in America is 95468) and ask for How to Convert Your 
\1-'ork is Oangerous to Your Healtb. hy Jeanne Auto b'f1gine to Propaue: A Manual of Step 
Stellman and Sus:m Daum (Vintage, New by Step Procedures for the Complete Idiot. 
York. 1974). See also Charlie Clutterbuck's Ti"lere could be many fewer cars if we all 
guide to the topic, 'Fight Pollution at Work', shared them. Perhaps the 'White Car' (silent, 
iu Scie11ce for People, :~o. 28 (available also slow. small, collectively owned) would be nice 
as a separate reprint); or contact <:harlie at I to have around: contact the inventor, Luts 

II ;":S~S~R,;.S;ji~ii;iij;;;;;;;o;;;-;;;;;;,, 1 ~chimmelpenninck (Oudc Zyds Achter 
11, an apt metaphor) to, 125, Amsterdam). 

end this section is Tbe Tooth Trip: All Oral Community Transport (29 Poiand Street, 
E:xperiem:e, by Thomas McGuire iWi!dwood Manchester M4 AZ. Martin Bould is projects 
House, London. 1973; Boc..Kworks, director) provides services which are not cater-
1972) - a happy c.:.se of demystified d'"''"'~·ll ed fvr by established transport facilities in a 
with grotesque drawings of brigand microbes number of British towns. An offshoot is 

munct.ing bits of tooth like Brighton - National Association of 
rock. I hope it "iets a precedent for Community-based Transport Operatic ns 

'P''"'n<i,<:-.nd D.I.Y_ medical texts. (~ecretary Nick Lowther- Harris, 22 Ca!decott 

------

-~-

-----; 

A .. ~· ·. 

Three aspe{'ts of 
wind powered 
!ran sport . 
The 'Land Saih:r' on 
the right is claimed 
to be able to cruise 
at 25mfh in a 7mph 
crosc--wmd, 

equity some 

Road, Manchester 9), which co-ordinates 
transpoJrt operations of the nation's charities. 

On canals, cont:;,ct the British Waterways 
Board (Melhury House, Melbury Terrace. 
London NWl). 

On airships (such are the diches of the 
movement) Max Rynish (Environmental 
Consulting Office, lo-11 Great Newport 

· 'Street, London WC2). 
On horses, contact the Heavy :" 

ervatwn Society {Oid Rectory, Wh1 d '- d!, 

Salop). 
On the deeper(?) implicalions of <rans

rort (?)see Robert Pirsig's remarkable Ze1. 

and The 4rt of Motorcycle Main•enance 
Bodley Head, London, 1974; Mor~ow. "'ew 
York, 1974). 

!': 
~ 
m 
~ 
< 
r 
!" 
;;; ,. , 
r 
r 
m 
2 



  

  

  

ilOCOMMUNICATIONS 
·This comes next to transport because some hope and others dread thar 
transport will be replaced b:y· 'c-ommunic:. · "m •. Fortunately commun
ication has other meanings and orher use !though the debates in 
Radical Technology circles on the role o~- u·~·.anced comrr.upication 
technology are often bitter_ 

lkf;;;rence~ He no JHObkm her<:< S<n<rl<" 
; (atdiog No I {.'ommum,·utro•r \Swallow Pre\\ 
: 19701 ,-overs sm:h tDpK" a5 Ji,.tcner-toncrolh:J 
! radio. video groups. boy;: ott"-. guerilla !heatre, 
· et,;: 

Wl--.t. has a 4D-p-age ,cninn lJeaded "::om· 
municarions.' 

UC 7 was a specml issue JtcJk.nc-0 to tl'>:: 
lihetation of comrnunice.tion:; {mostly 
ele~;uonic ). 

t-or perioJ><.:als. see TAl' dO. 51 and I'' 

f"erencd {lOA). See a!~ the ·comrnun!Cat,un-. 
s-enion in rhe book. 

boo'·' • 1l. r: at\; :c 
d ,·, .,,~1 :mal~·"is of oub!i.; rv policy, 

in llS. -1 he : , work Pruject ( 104 E.arl Hall 
Columbia 1'rn. ,-,.ky New Ymk). in UK· 
Hoppy a.r>•! ..Jitle. .t the Centre for Adv:am:ed 
1'devi~,on StuciJe;, {CA'!·s, 15 ~rince uf Wales 
Crescellt. London t..:WU and rbe Standing 

:Conference on Brottdcasting 19 Poland Street, 
london W1l. 

Mnre an,.rracrly. ~<'e Gene Youngblood'& 
!: <fXmdeli Cm<'m« {StudiO Vist;a, London 
t 0 ; :\ and Raymond Williams's Telf!t•ition: 
1-,. y•· )logy and Cultural Form {fontana, 
~<.:mt1 _;n 1974), 

!10 1 p~J"T i"ract1.e li-se manual;. pmduceU ;n your 
!.:.~-~~'~'''~---------------
i f'asonallv I r.e>.'er feel qu1te at home •.nth :UI 
'(his ll<;-wfangle,i stdf. -so let me <;!arr with 

rome '>ht~:ds of Gutenb.__•rgiiUOA: 
urmt frum Rtsing hee 1197 Kings Cross 

Rua..i. l ondor. WCl ;_ A .. :lear and concise 
imrodu~-ric'l to the vanous- method;; of print
ing. wlwn .;,, _ J.w .pproprlatc, and hCh\' to do 
1hnY \ dc,Y rvu.:1: J:ffen:nt page<i printed 

:In "r" · ·th•~-· ·: Je~crih<-d. Pan of thi~ is 
u~ q lw ncrt. Printing ft. by Clifford 
Burke; I' mgt.<".'< t>re-"S. 2940 7th Street. 
Berkeley CA 94710. 1972) 

The i'ubhsb It your;f'l[ Handbook. ~d. Bill 
H~r.drrsoll >Pushcart Book hess. Box 84$, 
Vouker~. NY H!7tH). 

j hH t:ile'\ of experierKt in runningmu:LI 
j pre~. try Rkhard Moo;;dey, Black Wedge, 
j Graphics Workshop (Gloucester Street, 

til 1 Brighton. Sussex. Ertgtmdl. or Andrew Singer 
-~ ! (The Mill Ho~e. Coles Hill, High worth. W1lb, g 1 England) 

a: I On what lornes off these 'lit1all presse~ 
m consult the Directory.' of Alte77lJltive Publica
ffi twns, ltth.edition from Smoothie Publka· 
lij j r:ions {8J Mt~ntpdier Road, Brif!hton, Sussex. ""I England I (and incidentally, fmm the same 

address, Lr/nvn,ms for Social Ch;mg.- {maga· 

' ow1 :o>!n.try because you and the writer are 
' 1;~~···;' ~>-:using the same genr~ation e;luip· 
i men: __ l _,,,,_a,·r: Hnstead of iistiab publications 
! that ma•, .Y <11Hkuh to obtain or our-of-date, 
j rve decide...; to l_ist organisations t~ ron: ...:t.) 

1 In the L'SA, IV rv (sec above}; V1deofreex 
' \Mapie Tree t'arm. Lanesville, Kew York 

12450), who have written T&e Sp;;gbeai Cuy 
Fldeo .. Hantt<~J (Praeger, Sew York, 197 3): 
Johnny Videotape. alias H, Allan Frederkks
en, \695 30th Av;:l,UC, Santa Ctul. CAliforn
ia 95060), who ha:; written Community 
Aa "(S Video. ln the UK, C4 TS Video Train
;ng Manudl and a UK \(ideo Inde-x, a useful 
list of practitioners and relevant organisations; 
lnter·Action ( 14- Talacre Road, London NWt }, 
a large community·-oriernated l!:ction group; 
the Greater Lortdon Arts Associl<titl!l (25 
Tavistock Square. London WC 1); ~he Associ
ation of Vidtm Workers (18 Wyatt Road, 
London N5l. 

\My thank'< to John Howkins for thi;; little lot) 

10.4 RADIO 

BIBLIOGRAPHY 

110DDSAND 
SODS 

11.1 CIVIL AID & DISASTER 
TECHNOLOGY 

Thi~ ~eyuircs the sam~! bn~·of,·ur's rr:entahty 
;~.,. tht;" pra-::ticc oll-i.adkal Tt_•<:hnology. 

Wal:.:r r i(tni <Duckworth I' arm, Shaw· 
forth. R;i<:hdaie, Lanes) IS national CO"ordin
ator of Civil Aid. and a great authority 0:1 
<:r.:atlng thmW> out of norhing 

Di.aoa ,\tanning i_ 12 i\rgyll Martsion", ; 
Lon Jon WH-l is author of the Jefinitivc bih-lla: 
graphy on Jisas.ter tcchn•JlDgy 

Sec abo :1.D !175 un h<Jthing that \H~ 
knock~"J ".lp afttr (he Managua e:uthquake. 

11.2 ENVIRONMENT & 
ECOLOGY 

The 'En,logy Movement' may be considered 
an aunt or unck of RadJ<:al Tti'hnologv. 

See WU::, pp. 461-75. . 
Environmental lnfomution Centre Inc. 

product: Lmd {.!.se Planni11g Abscracts, which 
cover~ envtronment, ti'olog•c, pollution, 
n;<tural res.vurccs. etc. ,\ 5{)0-page hardha.:k of 
American info. with 2·300 ab!>tracts from 

I .tine} wh1<:h I scppose f:rs int:o this section; 
Libraries are one of the great tnsrituuons), or 
io America, /ll~ernatives in Print, from C.>t1de 
Publkatiorts ( BO Ellis Street, San Fran-cisco. 
CA 94102, USA). 

On amateur radio, see WHE, p. 702, and read 
the arnat,ing Sex and Broadcasting· A 1--Iand
bQok on Sta'fting a Radio Station for the C<)m· 

muoity, Oy Lorenzo W. Milam, Znd edn IJ""'""'""'""'-------------+1 

On alternativt• fk:\VS, Peoples News Se!"Jl<.'e 
\119 Railwn Road, London SE 24): Excellent 

. weekly 1:-ulktim. 

{KIAO, 5 Univers-ity Avenue, Los Gatos, CA journals anrl official report.s since 1970 as we 
95030, USA). 'The Pegple's Radi-o Primer' in as statistic~ and law~>. ($50 from F. I C. Land 

1 L'C 7 is a good p!"ll.ctir'!L introduction to the Use Reference Dept, 125 .E~st 39th Street, 
! hardware involv'"rl. and "Opening up the Air· New York, N'll0016t 
I \¥lives' in UC 8 explains some of the problems Tlu blvimnment.r! Handboui~: Action 

I 

o.f running a pirate transmitter. Cop McDonald tJuide fur the UK ed. by John Barr (Balian· 
is- worth contacting (PO Box 483. Rochester, tine. New York, 1971: 40p}. 

I M:-.: 55901, USA). as is Undercurre-nts' own Conrl!et Friends of the Earth (9 Poland 
.J~0:·~2:...;F~:1=:LM:;_ _____________ i radio coo-espondent, Rick Martin {this is a Street, Loll don WI V 30G), who supply a 

,,/N• '"''" 1 h•c' '" &'' ~, w·~r, "II •b•< Mc-Luha" I peudonym) {c/o UC, 275 Finchtey Ro-ad, liu of publications: or Const•rvation Hooks, 
"'" " "' .... ·~ " " "' " : London .SW3 l. 28 Bearwood Rottd, Wnkingham, B~rk&, 

: ~uff I In France, the magazine !IH.erfenmces t94 RGll 4TO. 
! For lively poS'j;ib[lnles in film. Cbull>?11g~ i Quai Jemmapes, 75010 Paris; 44F a )'ear, See l::'nvinmment and T!Je Ecolog:sr 
l (or Change, newsletter of the Nat·onal Film 

1

. quarrerly}. Specia~llie$ in alte1natiw radio ~ut (2. 221). 
1 lkl-a:rd of Callada, {PO Box 6100. Station A, I covers <tH ;npectS< of mas-s communkations. "11te currently mr-.st fashionable piet:e of 
I Montreal. Quebec. N.(:JH5) is a pa..:e·setter ~ n.:o-doomsday theory is Hmvard Odum'!> 
I the be:.t out of nos. I-5 have been repnntcd. i 10.5 MISCELLANEOUS ! essay, 'Energy, e.:olagy and ecnnomks•. 
j 5<:4!- ?liso, Independent Film·Makrng by I _ _; .... _;,:_.:.;; ........................ ______ -j reprinted in WEE - an extraordinary example 
I Lenny Lipton iStra!ght Arrow, San Francis::,. i Un 'phone phreaking·, see;;:gain UC 7, orwh- of an ideological wolf in scientific sheep's 
119721. i ~~rite to the pho-ne phrcaks' own journal, clothing. Some-body ought to ger down to 

I 

! TAP (i2JJO a year,~ 50 outs!de US, from analysingOdum's work rrom a radical per· 

I I Rovm 504, 152 W. 42nd Street, New Y ark, <ipenivc. Radical Scitwnt journal, where are 
, __ t_o_._J __ v_rD_E_o ___________ ~Jr»NV iOOJ6t, whkh a1'-"') .:ontaios quantities you hiding? Mt'anwhilt:, we h<>vc 'A Critiqu~ 

, f informatt-or'l e>n hew to tender mas~ tech· of l-'[}!itlcal Ecology' by Han~·Magnu!( En1.er.~ 
, Theory The das~c handbook-turned f~t- j nohlg~ca! systems 'inoperative'. berger, Nt"'.;,' {.eft Re:;iew 84. March/April 
J book i~ Uuer.lla TI!I<'"Visiun (1-blt, ;..;ew YQrk i On th.: ~ial UK'i of computers, see l974, wbkh is not bad, 
! 1971) by Midud Shamber_g and Raindancc I St ... phen Botiington's Cumputer,\ <tnd Sm.·t.ti· 
j CorporatiOn. a group of New Yod;; (now We!>t inn (Spokesman Books, 1973 }. 
' Coast} v1deo-freaks, who also ~tarte-d HadrLai j Meanwhile the peop-le'~ computer service 
i SuftW>Zre (Gordftn and ij.reaeh, New York and I,.- the GaldorCentre (5-2 Brighton ROad, 
! Londoo; bimonthly, sometime;;) and comp-iled Surbiton, Surrey KT6) always needs more 
'1 the Pnnu-' Ttme Surv~ \TV lV 1914, Box handS to drive the venerable ICT 1301.<\. An}' 

4-8--4-55 Los Angles, CA 90048), if there's one offers? 

11.3 LAND HOLDING 

I 
Sec spenql issu<: of Rewrg.:ttc.: ( r1 TJ) on land 
(Scp 1974), an-d manifcstt. 'Land for the 
Peop!e-' in UC 10, This represents th~ Kadk-.al j 



I enter  section with  diffidence, as  know very little about
Third World countries  what might  as Radical Technology
in that context. Some idea of the striking  of interpretations
can be gathered from  various articles in this  on China,

/Gandhi, Chile, and Intermediate 

        
      
    

 
 

 



   

Knowing where we’re  is  important, as  as we don’t 
 too rigid about it. That   section 2.54 is about, defining our-
, dreams better.    on  there. What do we do
 now? Thr trouble is  all the aspects of 
society are  together, and very little is   change by 

 Institutions, technology,  life-styles, consciousness, what WC

expect of each other  what  hold each other to  all lock into
place  resist change. It is  surprising that many people submit to

 fallacy that nothing can   it  does  and therefore
 nothing can change. This leads  to total compliance, escapism.

 the ‘waiting for the -evolution’ syndrome. The utopians reckon you
 just start  the  society here and now,

    and getting   it, knowing that every
battle will end in defeat except the last.

Revolutionary situations do occur,   pulse of a whole
people may quicken in a new-found  of their own power:
Pans 1871; Russia 1917; Spain 1936;  1956; and again Paris

 But these have  be prepared for, and   to know
(roughly) where. you are going. It’s no good wasting your strategical
imagination on  only  what they permit to be imple-
mented: the new structures which have been growing  these years,
which we as  custodians of  tradition must invent, guide
and  with all OUT care and passion.  is all  shall say about
revolution.
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  Food and Shelter, Tools and Materials,
 and  Autonomy and  Edited

  Boyle and    and the editors of 

Vildwood House, London; Pantheon Books, New York, 1976.
 A4,  index. Hardback ISBN 0 7045  6;

 0 7045 0159 7.

 Technology is a large-format, extensively illustrated
 of original articles concerning the reorganisation of
  more humane, rational and ecologically sound

 The many facets of such a reorganisation are reflected in
he wide variety of contributions  the book. They cover both
he ‘hardware’ -the machines and technical methods themselves 

 the ‘software’  the social and political structures, the way
 relate  each other and to their environment, and how

 feel about it all.
The articles in the book range from detailed ‘recipes’ through

 of  technical  hods, to critiques of
 practices, and general   reorganisation. Each
 has been encouraged to  her or his own personal

 sometimes descriptive,  analytic, sometimes
 sometimes  The contributors are all authorities

  
The book is divided into  sections: Food.  Shelter.

 Materials, Communic-don, Other  Over
 separate articles include items on fish culture, small-scale

water  biological energy sources, a definitive  of
 windmill, self-help bowing,  with  

 shoes, the economics of autonomous houses, what to look
For in scrap yards, alternative radio networks, utopian 

 and technology in China. Between the main sections are
interviews with prominent practitioners and theorists of Radical

  Todd of the New Alchemy Institute;
Robert  author of     Farmers, a

 of anarchist architects; Peter van Dresser; and  
lane. editor of   the   of alternative

 included between the main  of the book is a
series of    the  illustrator Clifford
Harper, evoking    of Radical 
‘how it could be’. These drawings, or ‘visions’ include a 

  garden  a household basement workshop; a
community workshop; a  media  a collectivised
terrace of urban houses; and an autonomous rural housing estate.

 book ends with a comprehensive directory of the
literature and active  in Radical Technology. This
notes   in the book’s coverage, points the reader 

 information  be found, and provides also 
overall picture of a growing movement.

If is an unusual book.

i  



Radical Technology is perhaps an, unfamiliar idea.
 has heard of ‘alternative technology’ -- which has come

to signify solar panels on the roof, windmills in the garden, and
cars run off gas from chicken manure.

Radical  encompasses much that is meant by
‘alternative technology’ but sees these new, liberating tools, tech-

niques and sources of energy as part of a   order,
and aims to place them directly in the hands of the community.

Radical  is a contribution to the  dialogue on
alternative politics, economics, work-patterns and life-styles, all the

more urgent  a deepening global crisis of resource supply and
ecological stability, at a time when demands for economic

justice,  determination and meaningful work can no
longer be denied. Radical Technology is not just a way

for the middle class to trim its central heating bills.

 important thing is to    fronts
at once, the home, the  and the

workplace. Such a balance is the essence of
utopian strategy. Likewise we must be realistic
and full of fantasy, attend to public  and
individual consciousness, create a  of

mental and manual work for everyone, a
measure of city and country life, focus on

immediate problems and build for  future,
live in earnest and just for  confront and

compromise. Have our cake and eat it?
 not?’


