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INTRODUCTION

A,

Water power was basic to the growth of western
society — but this needn’t deter us from using it! If
we ensure that the environment is not going to be
damaged by a dam, or leats and artificial waterways,
then this source of power can probably come closest
to the ideal of effective and non-polluting power.

Helsinki’s Agit Krop group point out: - “Progress”,
said Dr. (father of the H-bomb) Teller, “‘cannot and
will not be stopped.” The paiticular form of progress
he was referring to is of course that designed for use
by industrial techaocracy, whnich knows of nothing
more sacred than its ov-n carefully nurtured “de-
mands”. In the context of such a definition of
progress it is hardly surprising that the support of
human-beings is considered the highest possible use
for Britain’s wild places. Not even tourism’s demands
for scenic landscape can compete with the increases
in short-terrn profitability and political con=rol which
have been the sole reason for the development of the
technology of large dam building and larg~-.:cale water
diversion projects. Considerations of health and
conservation of the environment are irrelevant to
profit and power motives,

The age of cheap oil, and the promise of something
for nothing from nuclear power meant that countries
like — especially — Britain could only “aftord™ .o
buiid large hydropower projects By the 1950s the
smallesi site potential “worth™ considering was up to
350 kilowatts.

The scale of damming and waterway modification
required for 350KW turbines virtually guarantees
damage to natural systems — especially migratory fish

It is possible, by allowing people to develop their T
own small scale water power using the smaller rivers
an” streams not calculated for in official resource
estimates, to produce at least three times as much
hydro-electricity as is at present generated in Britain.
Where there are large rivers to be dammed there are
generally also smaller ones. Enrivonmental impact
would be reduced, there would be no need for large
and ugly electric power grids, and if properly managed
such schemes would often be suitable for food
production and play.

Many people regard such proposals as “quaint”™.
“primitive”, or comical. This is because nearly ali the
“soft” technologies we know of are from wild and
distant times and places. Such ancient or exotic
technologies do not necessarily lead to a dead end.
just because historically they were suppressed. They
were suppressed mostly because they are by their
nature not amenable to centralisation and control.

and people living near the affected site who have to
become migratory. Until very recently the compensa-
tion for flooding out Welsh farmers was reckoned in
sterling equivaleni of a certain number of months of
rent value! Cheap electricity of this kind is the result
of Rig Brother swindles on smali groups and isviated
communities, to keep the mighty machines of door
latch and dildo manufacturers going. It also damages
other living things, that in thair lives can do no
damage to humans.

Small waterpower projects offer all sorts of potential
for even improving environmental quality. This can
be done by filling in holes left over from quarrying
or mining. By increasing the number of habitats it an
area — giving food for new species — ecological
stability can be enhanced by adding diversity. Not
least, new waterbodies whose permansznce and nutrient
comtent can be modified are just right for growing
fish, many specialised plants (like rvsh), and other
organic materials, like algae.

HAVE YOU GOT A WATERWHEE!
OR WATER-DRIVEN GRAIN GRINDER?

Want repairs?
Qualified millwrights availuble.

For details (quoting ref LIT)
A. COLMAN & P. TINWIN,

91 VICTORIA ROAD,
DISS, NORFOLK.

(East Anglia and Midland areas preferred)




B. HOW TO WORK OUT WHAT POWER

1S AVAILABLE
The power available is determined by the quantity of
water flowing and Irof you can creaie. The
volume of water fic: 15 iound by measuring the
capacity of the strem.: ., and the flow rate.

i VOLUME: capacity of stream bed

Select a length of the stream that is fairly strau,}‘t
with sides approximately parallel, and unobstructed
by rocks or shoals for a distance ot about 100",

Stretch a taut wire squarely across tlie siream near
the middle of this length and measure the width of
the stream here in inches. Mark this width off on
the wire and divide it into ten equal divisions. From
the centre point of each division, measure the depth
of the water in inches. Then average the depth figure
by adding each value and dividing by 1C. The cross-
sectional area o:r the stream. A, is now secured by
multiplying this average depth by the width, and
dividing the result by 144 to obtain the snswet in
square feei,
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MEASURING VOLUME &.

ii RATE OF FLOW USING FLOAT METHOD

Your next step is to measure the rate of tlow. Using
a steel tape. mark off a course uiong the bank that is
130" long; the mid-point of this course should be at
the line where ihe cross seciion was measured. Stretch
wires or rope tauily across the stream at each end of
the course, and make a fleat by filling a bottle so that
it rides awash. Provide it with a pennant so that you
can follow it easily. Then set the {loat acrift in the
middle of the stream timing its progress aver the
course with a stop watch, beginning just when the
pennant passes the first wire and stopping junst as it
passes the second.

Make a series of runs, averaging the results, The
speed of the float is then the length of the course
divided by the average time. This result is not, however
suitable for immediate vse in the flow formula, since
not all the water in a stream flows as rapidly as that
in the centre and near the top.

Given an estimate of the amonnt of head to be
present at the wheel. you can now make a rough
determination of the horsepower your stream can

provide. 1'’s worth emphasizing, though, that this
figure is necessarily only as accuraie as the measure-
ments that produced it. and that the power indicated
is that present at the iime of measuring. A single
siream-flow value is not of itself particularty useful
unless it is obtained at the time of lowest water,
usuafle in the late summer months, Moreover, even if
you have measured the flow ai slackwater time, the
figures chould o pessible be supplemented by others
secnred during maximum springtime (Jow, so that
you can cuzlculate the size of spill'way needed to
prevent damage to your installadon in times of
high water.

It’s a good practice, for backyard engineers as well
as for professionuls, to refine, cross-check, and test
your measurements by all .means at your disposal.
Such checks will not only reduce the chance of
disappeointment 1n the finai result, but will also
permit calculated economics in construction and
greater efficiency in operation.

Your estimate of the head present at the wheel,
for instance, should be carefully checked, since head
is a vitci element in the efriciency of any water-power
project, Several methods for determining the head
rather precisely will be given later,

CROES CHECKING: THE WEIR METHOD
Measuring the flow of water in the stream or brook
on your property is the logical first step in planning
a small waterpower project. The float method of
making this mensurement is generally the easiest to
perform and, if done carefully, is accurate enough
for most purposes. [f, however, a stream is so shallow
at low-water time as to impeds the progress of a
weighted float, the weir ;nethod of measuring flow
has advantages. Essentially a kind of water meter, a
weir is a rectangular notch or spillway of carefully
controlled proportions located in the centre of a small
teinporary dam. Two simple measurements permit
the volume of {low to be accurately calculated.
Before constructing the dam, measure the depth
of the stream at the site: the depth of the weir notch,
Z should equal this. Since the dam need not be
permanent, simple plank or tongue-and-groove lumber
will serve adequately. No water must flow except
through the weir, so care should be taken to seal the




ends and bottom of the dam by extending planks into
the bhanks and below the bed of the stream. Clay or
loam puddling on the upstream side will stop minor
seepage. Be sure the dam is perpendicular to the flow
of the stream.

The weir gan should be lovated in the centre of the
weir dum, with s lower edee not less «wian 17 ahove
the surface of che water. This lower edge should he
accurately levelled. Both this and the verrical edges of
the we.r Lacuid be bevelled with the sharp edge
up<treams a 87 flat on the bevel will keep the edge
from breaking down. Proportion the weir so that its
lengih. N, is not less than 3Z and larger if possible.

Drive a stake in the stream bed at least 57 upstream
from the weir, pounding it down until its top is
exactly level with the bottom edge of the weir. Allow
the stream to reach s maximum flow through the
weir and then measure with a ruler the depthin inches
of water over the stake. Referring to Table B you can
now read the au.tber of cubic feet per min. of water
for each inch of N. the weir width.
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H your strecam is already dammed, there is 1o need
to construct ancther dam just to measure tlow. It is
quite possible to employ the existing dum. using its
spillway as a weir.

Where your stream or river is big. the measurement
scene is like Figure 1.

In winding, rocky and very steep streams you can

apply the weir method, but it involves first con-
structing a dam - - lich will commit vou to spending
tinie and money. If the stream is reallv small this
will not be ditficult.

MEANWHILE - BACK Al THE GPO

From Mr. Edgar Meht

Sir, With further reference to the letters of Mr Bersaid Levin
and Mr Paul Callan re -acding crossed lines, may [ tell you that
a short while ago | #lso hod a <rossed line. The other man was
making a bet with his bookmaker - in actuoal fact £7 tc win on
As Friendly.

I told various friends of this and we immediately placed
similar beis on this horse, which duly came 1n first at 3to | in
the 4.15 at Epsom!

May I therefore, throngh the courtesy of your Readers
column thank the Post Office tefecommunications department
most sincerely for their excellent service.

Yours faithfuily,
EDGAR MEHL,

19 Nevilte Court,
Abbey Road,

St John's Wood, NWS.
July 5.
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TABLEB FLOW IN CUBIC FEET PER MINUTE FOR EACH INCH OF WATER
DEPTH OVER STAKE, PER INCH WIDTH OF WEIR
Depth over
stake inches
3 0 % 15 ¥ 14" By L3
0.125y  (0.2%) (0.375) (0.5 (0.625, (0.79) (0.875)
l A0 47 55 65 4 83 93 1.6
2 i.14 1.24 1.36 1.47 1.59 1.71 1.83 1.96
3 .09 223 2.36 2.50 2.63 273 29 kXL
4 3.22 337 35z 168 3.81 3.99 4.16 4.52
5 4.30 4.07 4.84 5.01 5.18 5.36 554 5.12
6 5.90 6.09 6.28 6.47 6.65 6.85 7.05 7.25
? 7.44 7.64 7.84 803 8.25 8.45 5.66 8.86
] 910 9.21 Q.52 Q.74 Y9 10.18 10.40 10.62
o 10.86 11.08 11.31 M54 1t.77 12.00 12,22 12.47
10 12.71 12.93 13.13 13.42 13.67 [3.93 14.16 1443
11 14.67 i4.92 1518 1+ 43 1567 15.96 16.20 16.46
12 16,72 16.99 17.2% 17.52 17.78 14.05 18.32 18,58
12 15.87 19.14 19.42 14.69 1”07 .24 20.52 20.80
T4 2109 21.37 21.65 04 22.12 2251 22.79 2108
15 23.38 2367 2397 .24 24.56 24 85 2516 2546
16 2576 26.06 26.36 16.66 26.97 2127 27.58 27.89
i7 28.20 28.51 28.82 2314 2945 19.76 30.08 3C 49
I8 30.70 3.2 3134 3166 31.08 3231 3263 3256
HY 3329 33161 33094 3427 34.60 3494 35.27 3560
20 37.94 36.27 36.60 36.94 37.28 37.62 37.96 3831
2 38.63 39.00 3934 39.69 40.04 40.3¢ 40.73 41.09
22 41.43 41.78 4213 42,49 4284 43.20 43,56 4392
23 44,28 44.64 4500 45.38 45.71 46.08 46.43 4681
24 47.i8 4755 4791 48.28 48.65 49.02 49.39 49,76
Fxamples:

Weir width 247 {N) Depth of water cser stake: 1127 {3)
Flow rate is 24 x 0.74 = 15 {approx) CU.FT. PER MIN.

Weir width 30r" {N) Depth over stake: 6%" (5)
Flow rate is: 30 x 6.28 = 188 (approx) CU.FT. PER MIN.

o
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WATER POWER QUESTIONHAIRE

M9/1950

it is only possible 1o consider the most appropriate type and arrgngement of waler turhine
installation if we know tn detail what the conditions are.  The particulars requested wit";
an enquiry are listed below together with a full explanation of how to measure the Heas

and Quantity of water,

Head  (Teight of L)

Y. Estimated guantity of water available :
fai normal ow,
A minimum flow,
3. Will turhine drvw from storage dam or vpen stream?
4. Dows warer carry abeasive silt in suspension at any ti == of ecar?

3. Wili pipeline be required? if so slate:
fa}  length, _
f&1 diameter (if in existence or already decided).

6. Power required (Indicate number of units if inore than one).

Does shortage of water at certain times of the year call for a Turbine
havng 3 h.gh “Part Load™ efficiency?

8. Amangement prefecred. (if possible suggest Impulse or Reaction
Turkine and Horizontal or Vertical Shaft).

9. Machinery to be driven
10, [s o eovernor required?

1%, It driving an electric generator indicate the supply required, {(D.C,, A.C..
50 or 60 cycle, etc.y amd whether the new set will have to work in pasallel
with any existing source of supply.

12, It the turhine is to replace a water wheel give full particulars of the water
wheel dimensions.

i3, Min:be United Kingdom state exactly where the turhine will be installed
so thai , if possible. we can identify the site on an ordnance survey map.

i3, Always try to Jet us have a sketch indicating the site conditions, particularly
if the turhine is 1o go into an existing water wheel or turbine pit, or is 1o be
arranged 1o drive existing machinery. Under this heading please include any
apecial information which might be of use in assisting us to prepare an
accurate quotation for the plant which will be most suitable for your
requirements.

P i Approx.y = Q X H Based on 0% Turbine Efficiency.  Where Q
H

GOl

Gities & Gordon, Westmoriand, UK

Determines Turhine Type

Size

Flow Rates
Screen/Rack Needs
Turbine Type

Pipe Costs
Dam Sizes  etc.

Impul. ' gr -lead
Reactior ! .

For constant voltage efc,
Alterns
of
Dynamo
Power available

Warer supply
Site details

Site details

Cubic feet per minute,
Heud in feet.
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THE JAM  LEFFEL & CHARLIE

Use Diffe- ¢ Methods For Measuring Water

Measaring Flow of Water I:;r Weir Mathor

OTHER METHODS

Recorded Data

On large streams and rivers - where water authority
perm.,sion can be obtained {see section D) - access
to historic, local or central authority information can
provide vou accurate low data at ceriain sites, with
indication of yearly variation.

In Britain the Suriace Water Yearbook provides
data, in cubic metres of waterflow per second, for
several thousand sites which can be visited, photo-
graphed, etc. to give useful comparative intormation.
This is especially so when the site for potential
watzr power development i$ on a watercourse that is
covered by the Yearbook, Yeariy variations on a
recent historica! basis is given in the book. (Available
from many universities. through libraries and Water
Authority Ofiices).

Phetozrammetry

If youve got 2 peopie’s halloon, private plane or
nehicopter you could take aeniel photos of your water
catchment area and work oui the water available,
Using items like pan®sgraphs it is possibie to measure
how much water is in vour system. It is slso possible
to pinpoint tne hest sites, (For People’s Solar-Power
Balloon - see Undercurcents, Winter 1973,

C. WHEN THERE ISN'T ENOUGH WATER

1. Use less power, better

If your hydropower potential — and what you can
add to this - is not enough for you to run that littie
arc furrace of yours you don’t have to give up water
power.

When you want heat and mechanical energy there
are plenty of ways to get this without having
eleciricity as a wasteful intermediatz stage. In fact, if
your choice is restricted to a water wheel, then this,
initially, will drive 3 shult,
different size pulleys tn it, and you can drive direct to
lathes, saws, millers and other workshop equipment.
A dynamo pulley and suitable dynamo will eive you
electricity for purposes where ii is ewsentiul.

T ke

rhy sum b fI!
ML JiL Lilly, &ltind (B8

2. Heat pumps
If you need heat, then you can get your water wheel

&

to chill the air or the water, with a hi at pump, and
heat your house in return, Heat pumps work with
entropy and as a result they get a big extra bonus
from nature - they give out more heat than power
needed to drive them, often by a factor of 5 times.

3, Dams

Where you can get permission, building a dam is a
practical solution to increasing power and reliability
of water flows. Dams are 0.K., like politicians, in
simall doses, The larger the scale, the more headaches
and ritis is a possible problem for all dams, There is
damage to the dam caused by water pressure, abrasion
of the dam lip and sides by particles ard stone in the
water and so oa.

carth dams

Dzmis snch as the one shown in Figure C1 should be
layered, approximately as shown in the diagram. The
basic idea is to achieve layering in which the outer
luyers are relatively porous, and each one below is
less than the one before. If the layering is noi dene
the dam cun still hold, but the tendency will be for
chunks to pull out,

In the case of earth dams it is #ot possible to allow
wates to spill over the lip. For this reason spiilways
must be installed.

One way is to build-in drains near the dam edge,
that prevent water reaching the lip level _here it
would do damage. If neccssary vou cun fit covers to
these drains to alter the amount of water that they
spill.

Another way is to build a spillway from planks or
stones or blacks. I you clivose blocks the Cinava Ram
can give tough blocks at a fraction of the cost for
concrete blocks. A lip of planks or blocks is then
built, as shown in figure C. that permanently lowers
thie water kevel above the dum.

Concrete, though desirable, isn't neccssary lof
damming a emall sireurn. Beavers have gotten by for
years without if. Suitable materials can be found on
almost any farm. Logs. rough-hewn timber, rock,
masonry, planking, gravel, sand and clay are all
useful. Choose the materials most readily available
o yaur property, or the least expensive if you must




obtain them elscwhere. Remember to visit demolition
sites when you have to build your dam, The summer
months or a dry monih that's good to work outside
in, is best. This is because you should construct your
dam when the water is at a low, or lowesr level, so
that wzter causes the least building problems.

Four basic types of small dams are shown in the
accompanying drawings. All are adaptable in general
to the kind of materials likely to be on hand and also
to the head of power desired.

There are two basic principles of design to bearin
mind no matter which you build, First a dam should
be sealed both above and helow its foundation to
prevent the seepage of water through or wnder it.
Seepage through a dam. il permitted can soon turn
your sof't technology sc solt that it oozes away,

The earth dum is particularly vulneruble. Sealing
this type of dam is most important since seepage will
literally carry it away if allowed to progress. The seul
is put in first and the dam buift around it. How far
down it should go depends upon the kind of soil. A
sand foundation. for instance, requires the seal to
extend deeper than clay. I planking s used, (£ would
e well 1o apply a protedive coat such as tar
or creosote,

Such a dum obviously cannot have water spilling
over its crest since this action would wash it away.
Two suggestions for handling the excess water are
shown. The spillway must be of some material, such

as masonry or planking, resistant to the erosion of
rushing water, and the sides must protect the open
ends of the earth dam from spillage water. An
alternative method of handling runoff water is with
drain iiles instead of a spillway. Some means must be
provided for shutiing them off. A simple cover on the
apstream end would serve,

Figure (.2 shows the framed dam, which likewise
can be easily built, particularly on a farm where
luniber in any form from logs to planks is abundantly
available. Each frame consists of one joist on which
the surfsce timber is laid and ong or more struts,
Once the height of the dam is determined, the size of
individual frames will vary depending on the contour
of the gully, those frames located at the lowest part
being the largest. The frames are spaced according to
the support the surface timber needs, that is, the
thinner the surfacing the more supports.

Lay the planking surface or rough-hewn timber
horizontally and edge to edge across the frames, and
boit or spike each in place. Culk the joints and apply
a4 protective coating. Fill is put in behind the
downstrearmn  side, Build the spillway entirely of
planking or similur material,

The gravity dam, shown in Fig. C.3, relies upon its
weight for its stability. This dam would be most
feasible where large rocks or field stones abound.
Bricks. concrete or cinder blosks, and even chunks
of broken concrete pavement are also excellent

/;////////////////////&/

EARTHDAMS FGC —
CLASEABLE DRAIN /

Broc om,
PLANK. SPILLonping
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materials. The dam is strictly a masonry type, each
block being laid with mortar.

Length is not » critical factor for any of these
three dams, but it is important for the arch dam
fllustrated in Fig. C.4. The placeinent of such a dam
in a gulley is limited not only to the point of least
width but also to the point where the banks are
highest. Otherwise, this dam would impound little
water, It would seem unwise to build one tu span
more than 2 width of 10", If the heavy timber is used
only as a frame on which to spike or bolt a surface of
planking, as shown in one of the drawings in Fig. 4,
the number of timber arches will depend on the
strength of the planking and also on the height of the
dam.

Only earth foundations are considered in the
drawings, but you may be fortunate 2nough to have
asolid rock foundation on which to build. In that case
a seal below the foundation will not be necessary, but
some means must be provided to anchor the dam to
the rock. such as with anchor bolts in the case of
either the framed or gravity dam. Likewise the dam
should be sealed at the rock foundation to prevent
seepage under it.

In most instances it will be found best to restrict
the width of the spillway for excess water to some
part of the total length of the dam. This will always
be necessary in the case of an earth dam to prevent
washing. The spillage water may be allowed to pour
over the entire length of framed, gravity, and arch
dams, however, if the precautions shcwn in Fig, C.5
are taken.

If the downstream side of the dam, or of the
spillway, is a curved hard surface of masonry or
timber approximating the natural curvature of the
water flowing over, it will guide the spillage water so
it will be directed downstream without aciually
falting. Such a curved spillway surface is particularly
satisfactory for an earth dam. Large rocks, bricks, or

other hard objects placed on the downstream side of
a spillway not having a curved surface will break the
force of the free-falling water and prevent erosion.

The spillway in its simplest form takes the shape
of a rectangualr depression in the crest of the dam.
It should wsually be large enough to carry off
sufficient excess water sc that impounded waters
wilt not top the dam at any season of the year, This,
of course, is quite a problem, since accurate
determination ol spillway capacity requires a
knowledge of the total area drained by the creek
being dammed plus data on the amount of rainfall at
all seasons.

However, most of us will know whether or not the
creek we are damming stays within its banks during
the year. If it does, then a safe rule io apoly would be
to make the area of the spillway equal to the cross-
section area of the creek at the dam when it is brimful
or just readv to flood. The formula is illustrated in
Fig. 6.

If the stream does flood, then either construct a
dam that in an emersency can allow water to top its
full length or huild some sort of floodgate into the
dam so it ccn bhe orened when necessary. One form
such a floodgate covld take is a group of drain tiles
through the dam, as shown s Fig. |.

The height of the dam you build will be determined
by the area of land to be covered by the impounded
water, In geneial, the higher the dam, the gisater the
area covered by water above it

All vegetation, brush, floaisze, and the like in the
area to he flocded and for about 15" around it should
be burned out or otherwise cleared before the dam is
built. This keeps down the breeding of mosquitoes
and helps retard pollution. It is required in the
regulations of some States and is a wise precaution
even when not covered by law. In addition, all trees
in the area to be flooded should be cut reasenably
close to the ground.

FIGURE
C4 ARCHDMA
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To: ALTERNATIVE SOURCES OF ENERGY

Bookstore Orders 11SSUE: £1.00
Rt. 2, Box 90A 6 ISSUES: $5.00
Milaca, MN 56353
o PRICES EXCLUDE
Piease send the foliowing items: OVERSEAS
f FREIGHT OR AIR
7 ITEM GUANTITY
E \ ] NAME .o ctanae e ssscs e eosoneoscesesem st soemseeemseeseseennersssees
; hE ADDRESS. ... oovevsiassnreescoeeree soevvevssssesssass s s

For rates, see above. Prepayment not necessary. Invoice will be
I enclosed with shipment.
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HEAT PUMPS

Dear Sir/Madam,

Thank you for your enquiry concerning heat pumps for domestic installations.

Readily-available refrigeration units for heavy-duty applications van be used with cotls supplied from
specialist manufacturers, for coeling of water (or earth, air. etc.) to give useful room heating. THREE QR
MORE UNITS OF HEAT ARE AVAILABLE FROM EACH UNIT OF ELECTRICITY USED TQ DRIVE
THE SYSTEM. Ofi-the-shelf heat pumps for building heating are availabie from Sweden and Switzerland.
Cost for such units £650 — £2,250 for units giving 7 Kw — 38 Kw of heating, with water temps. of
100 - 120°F.

In connection with Frigidaire UK., we can provide wrt ccooled refrigeration units, at costs of £250
- £350, giving heat outpuis of approx. 3 Kw - 14 K+

These are watercooled, with water passed through the sondenser chambers at rates of approx. 20 galions
to 60 gallons per minute. Used in conjunction to panel radiators, radiant floor, or warmed air heating, useful
heating of homes can be accomeplished. at very low running cost.

Waterbodies such as small-medium ponds, rivers . 1 dammea stre. ns will give most trouble-free heating,
In such bodies 2 specially-made tinned coppet heating coil is inserted, and connected to the Frigidaire
watercooled condenser. Coil costs: £150 — £350 (appiox.}

Competent plumbers, engineering contractors, and refrigeration engineers can install such equipment.

LIT's Service

We can undertake to evaluate the suitability of a site and recommend an installation, using Frigidaire U K.
components, with specially-constructed heat coils made by a specialist manufacturer.

Local building, refrigeration, ete., engineers will also be required. We can yndertake ro briet such engineers
on installatior.
Delivery periods:

Packaged heat pumps 10 — 18 weeks

Frigidaire components 12 - 15 weeks

Coils 12— 15 weeks

LOW IMPACT TECHNOLOGY LTD.,
73 Molesworth St., Wadebridge, Cornwall.
Telephone: Wadebridge 2996,

*We hope to be able to offer complete supply-instailation services in the riext 6 months.

Eco-Design
at pre-Poulson
prices!

LID,
10 Shadwell,

Uley,
Glos.

tel. Uley 636

Undercurrents from 275 Finchley Road, London NW3, England.
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Canpa MarineRefrigeration for
Yachts and Small Commercial Craft

The major problem n sailing and motor yachts requiring refrigeration is the
power supply. The use of a standard domestic type of refrigerator or freezer
its invariably ruled out because of its size, shape and power consumption.
It has been found that a refrigerator under average conditions will run 40%
of the time and use 6-10 amps. while so doing, and use as much as 100
from the battery capacity per day.

The Canpa system of “haoldaver” operation has overcome the power supply
problem by using an ultra efficient refngeration system which will give as
much refrigeration effect as possible per ampere hour of battery drain.
The systerm comprises @ 12 or 24 v. D.C. sea water cooled condensing unit
connected to a “holdover”’ eutectic evaporator in the refrigerator or plates
in the freezer. The plates. when frozen, will maintain the correct temperature
without operation of the condensing urit. An oil pressure switch in the
system will ensure that the condensing unit cannot run unless the main
engine ar charging set is running.

CABINETS

A well-insulated cabinet i1s essential for an efficient system and is directly
relaied to 1the amount of drain on the batienes. Design and construction
detals and suggested cabinet layouts are given later in this brochure,

STANDARD D.C. CONDENSING UNITS

Two D.C. models are standard — Mode! 25 (1 h.p) and Modei 33 (4 h.p)
A L hp version of the Model 33 is available to special order for larger
cabinets and dual installations.

ENGINE DRIVE CONDENSING UNITS

Whriare larger cabinets a'e required or where small battery capacity is
unavoidable, an engine driven condensing unit is available. in this system
a tmgh capacity compressor in two sizes is driven off a pulley on the boat’s
man engire.

CURRKRENT REQUIREMENTS

Using a well-insulated cabinet it need only be necessary to run the engine
for 1-13 keurs per 12 hours, This means that a Modei 25 (3 h.p.) unit wiil
draw 2 maximum of 50 empere hours per 24 hours from the batteryona 12 v.
system and 25 ampere hours per 24 hours from the battery on a 24 v. system.
When the battery i being charged the alternator is in efiect powering the
condensing unit. Required daly battery charging time can be suited to
individual neeas with the correct combination of 2lternator and battery
capacity.

[ O e
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Cabinet Design Suggestions for
Marine Refrigerators and Freezers

The following suggestions on structural requirements meet the normal
conditions encountered in designing and constructing refrigeration cabinets.

GENERAL RULES

Vapour barriers on the warm side of the insulation are recommended for all
Loxas They are required on all cabinets to be maintained below 40 °F.
Mytar plastic fiim is an effective barrier as well as aluminium surface paper
or taii particularly where atructure allows the aluminivm surface to be
exposeri; that is, not in contact with another conducting surface. Barrier
seams shiould be Ditumen or heat sealed.

All rigid insulation should bave mitred joints and should be secured with
a suitable adhesive in accordance with the manufacturer’'s recommendations.
Stiaight buti joints can reduce the effectiveness ot insulation by as much as
25%

Whenever practical, exceed the recommended insulation thickness. Any
‘nerease will refiect 10 a decrease of the ampere hours required to operate
a direct current untt - an important consideration in marine use.

Specification of Condensing Units

veae 25 Moaw3ds |

e T T e
e e

250 0¢ . 22.DC _

T
e s e

20 amnps 32 ampes

g surge 24 A0 amps

i el

Foiaremg Lotrent 24 : 1O

1B00E T o Hr 2600 BT U Hr

345 6 Whihe ) i

e : now |

n O U |
T T My | TTOD B Y L Hr

Counrrg Mgk el Cupro-Nicked
_— . . J |
Sl Cyiander : T Cylerider ‘,
T e ' {39 hy 1 B5 fbs { iG1hgi136be |
— e = R adn sl

Uinits can he supphed fitted wih 220 v 50 He 1 phase or 114-1315 v, 60 Hz
1 phase motsrs f reguired

The : hp verson of the Model 33 13 avadable n 24 v D.C. and AC,
+6l7ages and has a maxmum capacty cf 4033 B T U "Hr at 10 °F. evapora-
LRy lemiperalun

CHOICE OF 40 °F. 1440 C.: REFRIGERATOR HOLDOVER
EVAPORA,OR
Fhe etigrt betow ndicates the sge of avaporstor required  foo vanouos
Sl e Bl

E.

Cobinat Sii
Tyno i dac g T Up s 3o NN
Type 2 QI BT H Jwbeu
Type 3 970 BTU hr Jtobeu It !
Ty 4 1940 8 T . Hr A 13cr 80
Ty 5 135G 8T UL Hr G108y fr i
TU

Typir 6 27008

sHr. 13w 18 cu tt

[P — e |

i the shape of the cabrnet does noa gllow these stardaird evaporators 1o be
hned, vhe indiedual plates can be sopphed Doe owidl ;e top ittachment
Out Design Office il be pleased 10 sefect the cormect tondensmg urnt aed
“holdover ™ plates and evaporators for 8 particulac cabinet armangemeaent. and
can adwise on instailation and cabinet construction
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GETTING IT LEGAL

ln the U.K. all streams and rivers are controlled by
local Water Authorities, which have vecently been
amalgamated into a few hundred, from over 1200.
The standard refusal grounds that were quoted are
that too many dams and waterflow interruptions
down the long profile of a stream or river will lcad
to interference in the ltoad-carrying capacity, to
aggradation (sedimentation) of the river bed, more
flooding, etc. It is also necessary to obtain permission
from river or stream boundary “‘neighbours™, who
can be your own local napahm agriculturalist, or
plain bloody-minded, or can possibly even have
metaphysicai objections (v you using wiler power.

To have righis to a stream you almost certainly
have to have land and have dealt with solicitors.
Your solicitor can check up on your use of water-
power, from the Water Authority and from the local
neighbour angle. You could also try your neighbour
on a joint development by personal contact, (Who
knows, he might not really want to use parathion).

The legal situation is very much an apparently
all-embracing thing; but oace you have been through
it, the actuai effects - especially where you own an
existing leat, and aren’t damming - don’t have to
be negative.

Control of impounding

36. -(1) Subject to the following provisions of this

section, no person shalt after the end of the initial

period begin, or cause or permit any other person to

begin, to construct or alter any impounding works at

any point in an inland water in a river authority area

(not being an infand wiaici fuiling with section 2 (5)

of this Act) unless

(2) a licence under this Act granted by the river

authority to obstruct or impede the lMow of
that inlend water at that point by means of
impounding works is in force, and

{b) the impounding works will not obstruct or
impede the flow of the infind waler except
to the extent. and in the manner, authorised
by the licenve. and

{1 any other requirements of the oence, whether

as 10 the provision of compensation waler or
otherwise, are complied with.
Vater Resources Act 1263, Chapt, 38, HMSO, London
95 pence (net)

Supplementary provisions
S2. 11 In relation to the abstraction of waler by
viver authorities from sources of supply in their
areas, 2nd i osekalion v the construction or slteration
by river authorities of impounding works in their
areas, the provisions of this Part of this Act <hall have
sffect subject to <uch exceptions and modilications
as may he preseribed by regubations made unler his
Act.

{2y Any such regulations may in particular provide
for securing

(@) that any licence required by a river authornity

in relation to the matters mentioned in the

16

preceding subsection shall be granted {(or be
deemed to be granted) by the Minister and
not granted by the river authority;
that, in such vases and subject to such
conditions as may be prescribed by the
regulations, any licence so required by a river
authority shall be deemed to be granted by
the Minister unless the Minister requires an
application for the licence to be made lo
him by the river authority; and
that where a leence is deemed to be granted
as mentioned in the last preceding paragraph,
the river authority shall give such notice of
that fact as may be prescribed by the regula-
tions.
Water Resourees Aot 1963, Chapt, 38 HMSO, Londen
95 pence {net)

(b

{©)

58.-¢1) As scon as practicable after the second
appointed day, each river authority shall prepare and
submit to the Minister a scheme (in this Act referred
to as a “charging scheme”) providing for the levying
of charges (in addition to {ees charged under the last
preceding section) in respect of licences to abstract
water granted under this Act.

{2) A charging scheme shali provide that the charges
to be levied under the scheme in the case of any
ticence shall be caleulated by reference to the
quantity of water authorised to be abstracted from
time to time in pursuance of the licence.

{3) Subject to the last preceding subsection, a
charging scheme may provide for the levying of
charges thereunder at different rates in respect of
water authorised to be abstracted in different relevant
circumstances, but fwithoul prejudice to the effect of
any agreement made under the following provisions
of this farl of this Act relating to exemption Trom
and reduction of charges) the charges levied under a
charging scheme in any financial year of the river
authority shall be levied on all persons at the same
rales in respect of the same quantity of water
authorised to be abstracted in the same relevant
circumstances.

(4) For ihe purposes of the last preceding subsection
the following shali Dbe taken io D¢ relevant
circumstances, fimt s to say

(1) the characteristics (wheither general or special)
of the source of supply irom which the water
is zuthorised to be abstracted;
the scason of the year at which the water 1S
suthorised to be abstracted;
the purposes for which, in accordance with
the provision of the licence, the water is
authorised to he used; and
the way in which the water is to be disposed
of after Leing used lor the purposes specified
i the licence.

Water Resowrces Act 1963, Chapt. 38, [IMSO, London
95 pence (net)

{b}

()

al

POWERS OF RIVER AUTHORITIES IN RELATION
TO LAND AND WORKS

65. (13 A river authority shall have power to acguire

Ly agreement any land which they require for any




putrpose in connection with the pecformance of any
of their functions.

Water Resources Act 1963, Chapt. 38. HMSQ, London
95 pence (net)

132.—(1) The provisions of this subsection shall have
effect with respect to licences under this Act and

with respect to applications for such licences, ihat
is to say —

(a)

an application for such a licence, where the
relevant land is iand belonging to a benefice
which is for the time being vacant, may be

made by the Church Commissioners.

RIVER AUTHORITIES

The Cumberland River Authority

No. Names of river authorities River board areas
1 The Northumbrian River Authority The Northumberland and Tyneside River Board
area and the Wear and Tees River Board area.
2z The Yorksiire Ouse and Hull River Authority { The Hull and East Yorkshire River Board area
and the Yorkshire Ouse River Roard area.
3 The Trent River Authority The Trent River Board area.
4 The Lincolnshire River Authority The Linc¢olnshire River Board area.
5 The Welland and Nene River Authorily The Welland River Board area and the Nene River
Board area.
6 The Great Quse River Authority The Great Ouse River Board area.
7. The Fast Sutfolk and Norfolk River Authority | The East Suffolk and Norfold River Board area.
] The Essex River Autiority The Essex River Board Area
v The Kent River Authority The Kent River Board area
10 The Sussex River Authority The East Sussex River Board area and the West
Sussex River Board area.
i The Hampshire River Authority The Hampshire River Board area.
i The iale of Wight River Authority The Isle of Wight River Board area
13 The Avon and Dorset River Authority The Avon and Dorset River Board area.
14 The Devon River Authornty The Bevon River Board area.
135 The Cornwall River Authority The Cornwall River Board area
16 The Somerset River Authority The Somerset River Board area
17 The Bristol Avon River Authority The Bristol Avon River Board area
1% The Severn River Authority Tiwe Severn River Board area
19 The Wye River Authority The Wye River Board area
20 The Usk River Authority The Usk River Board area
M Tire Glamorgan River Authority The Glamorgan River Roard aren
22 The South West Wales River Authonity The South West Wales River Board area
23 The Gwynedd River Authornty The Gynedd River Board area.
4 The Pee and Clwyd River Authority The Dee and Clwyd River Board area
25 The Mersey and Weaver River Authority The Mersey River Board area and the Cheshire
River Board area
25 The Lancashire River Auihiority The Lancashire River Board area
iy

The Cumberland River Board area

RN
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The Secretary, 26th April, 1934
Comwall River Authority,

County Council Offices,

Sennor, Kernow.

Dear Sir,

Part of Mellyn Fm, Gwidha), Cornwally

We are acting for a proposed purchaser'of the property shown edged
red on the enclosed plan, such property being crossed by two streams or
rivers.

We would bo most grateful if vou would be kind encugl: to let us

have such snformation as is in your possession with regard to the following: -
i. Are there any rates charges or outgoings payable to your authority?

2. Is there any liability on the owner of this property for banking or
erecting embankments?

3.  Are there any existing, proposed or contemplated weirs, blockages,
diversions or other works along the full length of the river?

4,  Are there any existing proposed or contemplated licences with your
authority for the abstraction of water, discharge of drainage or
discharge of trade effluent or any other matter atong the full length
of the nver?

5. s there any liability on the owner of this property to clear the bed
of the river?

6.  Please confirm that the owner of this property has full fishing and
boating rights in the river.

7.  To your knowledge has any other person any fishing or other rights
in regpact of the river where it abuts the land edged red on the plan?

8.  Are there any matters relating to the river or the owner of this
property concerning reservoirs under the Sarety of Reservoirs Act 1930?

9.  Arfe there any present proposed or contemplated reservoirs along the
fuli fengih of the river?

10. Is there any liability upon the owner of this property with regard
to flooding?

11. To your knowledge is the property liable to be flooded at seasonal or
unusual periods?

12 I=s there any other general lizbility outgoing or general information
with regarc to this property which you could let us have?

13. The proposed purchaser is confemplating using the resources of the
rivers to generate electricity for the farm and its buildings. Please
let us have full details of all licences consents and requirements, 1f
any of your authority in connection with this proposal.

We would be most grateful to hear from you in reply to the above
points, and if any fee is involved we shall be glad if you will be kind
enough to let us know.

Yours ialihiuily,

5. 8. Leopy.

Enc,




KERNOW RIVER AUTHORITY

ST. FREDS, CHIEF ENGINEER: M.Echanic, Ph.D.
DUNHEVEL, FITUER'ES OFFICER: Mr. Fish, BL.UB.
KERNOW. WATER QUALITY OFFICER:
J.Sloopy, VC(Retd.}

Messrs Wood,
York Place, Please Quote
100 Westminsier Bridge Road, Omir Ref.: 99XYZ
LONDON, E.15, Your Ref.: OM/SKJ

Date: 23 May, 1984
Dear Sirs,

PART OF MELLYN FARM, GWIDHAL, CORNWALLY.

| much regret the delay in replying to your letter dated April 26,

i now reply to the various questions in the order in which the questions
appear in your letter,

1. No.

2. The watercourses shown on the plan which you kindly supplied are
not *main” niver for the purposes of the land drainage legislation, and
consequently they do not fail to be maintained by my Authority, nor
may my Authority expend money on their maintenance, I am not
aware of any liability but [ feel that you should reply on the Vendor’s
reply 1o this question.

3. No works are zoutemplated by my Authority and the existing
condition of the waiercourses is not known, The old leat to the mill is
closed and only a few stones remain of the weir that fed this leat.
Thete are no other weirs.

£

. i regret this question is too wide to permit me to reply. [ can tell you
however that :here is no licence in being for the abstraction of water
for the bencfit of the property.

5. Not so far as my Authority is concerned but [ would draw your
atteaiiun, pirase, 1o Section 4 ot the Rivers (Prevention of Pollution)
Act 1951 .2 any clearing of the river bed is contempiated. [f the
condition of the river becomes such as to cause an impediment to the
flow. the Local Counci! have power to require your Client to remedy
the ma.iv, fLand Drainage Acis 193G and 1961).

» 7. wo  normally be the case but you must rely on the Vendor’s
fo,. tharity has no byelaws to control boating. I enclose a
copy of i Lativerity’s Lond Drainage, Fisher and Pollution Prevention
Ryelaws,

7. The Authority'- Fisheries Offices ‘ntorms me that the owner of the
land which 31w« “he lan i edged rec on your plan is 4 Mr E Trethejohns,
Tregawna. Withiel. 5 . n. [ am told ti::i this gentleman also is the
awner of certain fishi.: s

8. 1 do nnt heid a copy of e Vot rererred te.

9. The Chie  Fngineer instructs me that there are no proposals to locate
any reser. .o« along the length of river shown on your plan.

10. Mot sodar .. - Authority is awar..

1. Thes - »ore. o f flooding in this valley. The property is situated
above . - 1t of floods but the lower meadows wili be
heble to o

12. None 0 100 -~ ¢t an: aware.

1y




Yours faithfully,

V.I}. Clerk.
CLERK

13. Provided the river is used for the “on-stream” generation of electricity
for the farm and buildings then no water licence is required. if water
is abstracted or diverted from the river i.e. for “off-stream’ generation
then a water licence will be required. Care should be taken with any
plant so employed to avoid poHution of the river by oil etc. This
section of the River Ruthern ts extremely important as o salimon and
sea trout spawning and nursery area. Any coniemplated weir must
have a fish pass and any intake system for generating electricity
whether it be from a leai or pump must have a smoit screen fitted to it

[ hope the above is of assistance to you.

E. CHOOSING WHICH TYPE OF POWER
CONVERTOR TO BUILD

As the scale of the waterpower available at a site
goes down. the number of potential ways for
converting il {e.g. to electricity) at reasonable cost
goes up. Smuall wheels or turbines are easier to build
and instadl AU s very simplest the plant can be
18 inches divimeter, with a bucket wheel made from
madified teaspoons e, a very easily-made metal
pressingt. Such wheels were made and marketed in
wartime USA (Fits waterwheel F.g ED), They ran on
2inch diameter hose feed giving power outputs of
around 130 Watts. This isn't far off the scale of
technology for harnessing drainpipes running bicycle
dynamos - for Xmas tree lights? Miniature heat
pumps” Budgerigar cage lighting?

Turbines are much higher efficiency than wheels,
When there is little power potential and damming etc.
15 difficult they can be the rational choice, although
4 wheel might seem funkier. Wheels ofien need
complex, expensive and even dangerous shatt speed-up
systems so that it the choice 15 electricity it will
often make economic sense to chouse a turbine.
Wheels like the overshot type we show in detail
tsection F) neads heads of 10 feet orso te he a good
choice: but low head turbines (technically called
“reaction turbines”™) can use heads of 5 - § feet. These
turbines c¢an be made using propellors like the
off-shelf marine variable pitch propellors.. . ..

This brings down ihe cost of an effective and
sophisticated turbine. with alternator, to about £750
at present low volume production (basically only
‘one off 1 scale.

Gravity is caused by large scale rotating bodies,
constantly expanding away irom solar fusion centres.
Waterpower translates this raw energy 10 he your
energy with dittle extra trunsitions and can
therefore be very very eflicient. For examiple 2
4-nozzle Peltoa rurbine can give 987 translation
efliciency from falling water to electricity.

Using basic theoretical phys<ics vou can get a good
approximation for the water volume flow, at i
certain head, from the following formula: -

i

dJ=<b. g . HT
03 g i

slave,

LAY

@ N INDIVISVAL, BaraCETS

L 2 ToRSPoNs ?J

Hose-F@b FITZ TURBINE .,
Usep IN VS (90-8%0 6 /NGHES

In the equation b is related to the width of notch
{in a weir) or nozzie width in 4 turbine. H is related
to the head available. The only other factor is gravity
a vonstant force towards the centre of the earth.
This formula gives figuires for potential output that
redate closely to what actually happens.

We lave a few short abstracts from hydrodynamics
tenthaoks o if you prefzr formulae o form-filling
(to get your leat, dam, water supply etc) you can
pause awhile in lush fields of figures, When you have
to get on with making a waterpower installation that
works you have to muke decisions on plant type that
conirol subsequent activity to a large amount. Where
a high head is available — say 50 - 100 feet — a high
specd “impulse™ type turbine, like a Pelton, can be

continued on page 23







The Hamblematic folding propeller has been designed
to give the best possible performance under power
and a very low drag ration under sail.

Broduced by a2 company havirg an international
reputation for the development and production of
craftsmen-built propellers. the blades of the Hamble-
matic are opened by centrifugal force in conjunction
with the thrust created by the pitch faces thus
eliminating the need for any mechanical device other
than the operation of the engine control.

The Hamblematic hes the add=d sdvamage ol being
equally «ffizizii when the engine is engaged forward
OR ASTERN and. under sail, the Blades fold with the
water pressure created by the way of the vessel
reducing the drag to approximaiely 5% of comparible
fixed propetlers,

[nstallation of tne Hamblematic is struightforward
and with basic foals ihe titting can be completed in
about half an hour us the hubis bored to suil normal
propeiier shaft tapers und threads Due to the bigh
guality materialy used in manufuctare, roliability and

resistance {0 COFTOsion are assured.

I. Blades completely closed — as when under sail.
2. Blades halt open.
3. Blades tully open -- s when undzr power.

Insiallation guide
Hamblematics are despatched fully assembled bot the
dismantling and fitting instructions below. in conpunc-
tion with the exploded iilustration on page 3. indicate
the ease of fitting.

thsmantling

Qpen tite blades fully thus exposing the head of the
pivot pin retaining screw which should he removed.
After gently tapping out the pivor pin, remove the
blades from the hub taking care nct to lose the three
nylon spacing washers. The shaft retaining nut screw
tocated in the side of the hub should now be removet
and, afier extracting the shait retaining nut from the
recess. the Hamblemartic is ready 1 be fined to the
shaft,

Fitting and assembly

Afrer wiping both the shall and propeller hore, fit
the key into the shaft recess and position the
propeller on the shaft. The retiining nut should then
be inszrted in the recess and rightened with a box
spanner ensuring that when tighn one of the holes 15
aligned with the hole in the hub. The retaining screw
can now be positioned and tightened after which the
blades can be lncated making certuir that the three
nyion spacing washers are in situ. The fitting s
completed by inserting the pivot pin and locking with
the retaining screw,

22




: _.con_t_:'uued from page 20

redlly the best choice. As Rupert Armstrong Evans
says later on, waterwheels look inherently simpler
than turbines, but if your end product requirement is
electricity you need very high shaft speeds. A six or
ten pole alternator for 5kW output can weigh a few
hundredweight and cost a few hundred. You will need
one of these for a relatively simple wheel, to get
electricity. Where you can use mechanical energy
{machinery, pumps, friction heaters, etc.) direct a
wheel’s power transmission can be not-expensive. And
a wheel comes oui as both the simplest and cheapest
choice,

In Britain even up to 19435 there were several
thousand mills operating at the 5 - 50 kiloWatt level;
and there were several times more feasible mill sites.
There is no reason, physically, why these could not
operate to supply local area grids and energy-use
systems. Small scale hydropower solves some of our
power problems, would substitute for some thermal
energy use (conserving fuel, reducing pollution), and

would help create more self-sufficient subregions.
Oil and coal, which supply many useful petrochemicals
when heat distillated - not just burnt — are being
nibbled away frenzidly now; using ‘second hand solar
energy’ by tapping the water cycie we could safeguard
supplies of petrochemicais for miilenia ahead. At
present the 2% of all hydrocarbons going not to
fuel, supply all petrochemicals. Switching off the
fuel demand enables us to think how 1o use these
chemicals better than “no deposit no return’ items
— for example when they're used in building damp-
proof courses. Our heavy addiction to useless PVC
could be moderated, stretching petrochemical supplies,
on a world basis of consumption, by vet more millenia.

We can’t say that your choice of switching away
from your friendly neighbourhood nukie and on to
cool water will save the future — but it coula help.
Please try not to mangle your local environment or
limbs with cranky junk strung together with wire and
corrugated iron, shafts dangling, chains slipping — and
SO On.

WAVE
GENERATOR

PuMps TO
Hde'ore

rom : Alternative Smorce of Energy.
Mov 1973

~ TO WATER TuRE
S _-:’\t;\ ON SHORE {JN!E
R StA Ben ctt)
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1.5 Viscosity

Atthough ! rean thurds resist any foree tending to
Clatse one luver G omove over another, the resistance
in offered ondy while tiee movement s taking place,
Thus when the external foree s removed, the flow
subsides beoruse of the reasting forces, but when the
How stops the particles »f fluid stuy in the positions
they have reached and ez no tendency o revert to

thetr onginul positiors, This resistunce 10 the move-

meni of one laver of Thid vver an adjacent one 15
gsenibed to the vivosizy of e Thid, Since relative
motion between layvers requires shearing forees. that
is. Torces paraliel o the surfages over which they act,
the resisting forces must be in the exactly opnposite
dircctions and so they (oo are parallel to the surfaces.

It is a matter of common experience that the
magnitude of the resisting. that s viscous, forces
depends not only on externd conditions but also on

the fluid itself, Under particular conditions one fluid
offers greater resistance to flow than another. Such
liquids as tar, treacle and glycerine cannet be rapidly
poured or easdy stirred, and are commonly spoken
of as “thick’: on the other hand, so-called ‘thin’
liquids such as water, peirol and paraffin flow much
more readily.

Gases as well as liquids have viscosity, although the
viscosity ol gaszs is less evident in everyday life.
L I I
1.5.5 Fluidity
Instead of viscosity the inverse property of fluidify 1s
sometimes considered. It 15 defined as the reciprocal
of viscosity; its usual symbol is 6 {i.e, @ = 1/p) and the
usual unit has been the “reciprocal poise’, i.e. cm s/g =
em” /(s dyne). oceasionally terrned “rhe’. Fluidity,
however, is seldom used tn engineering practice.

TABLE 3.1

Type

. Steady uniform low

14

. Steady non-uniform flow

3. Non-steady uniform flow

Example

Flow at constant rate through a long
straight pipe of constant cross-section.

Accelerating or decelerating flow through

(The region close to the walls of the
pipe is, however, disregarded.)

Flow at constant rate through a tapering pipe.

{Again the region close to the walls

a long straight pipe or constant cross-séction  of the pipe is ignored.)

e

. Non-steady, nron-uniform Now
rapering pipe.

Accelerating or decelerating ilow through a

24




3.6.1 THE F'RST LAW OF THERMODYNAMICS
One of the fundumenital generalizations of science is
that, in the absence of nuclear reactions, energy can
be neither created nor dosiroved. The First Law of
Thermodynamics expresses this principle thus:
For any mass system ¢that is. any identitied and
unchaniny  collection of  matters the ey heat
supplied to the sysiem equals the increase
encrgy of the systan plus afl the encrgy which
feaves the svstem as work is done.
Or. in algebraic terms.

6.1 Introductivn

Laommar flow  may oocur monrany situations, s
Jistinguishing Features, oawever, are aiwavs the same;
individuat particles, i il tellows paths which Jo
net cross those of wighbouring particles 11 oceurs
velocitivs fone wnough Tor forces due 1o viscosity (o
predoninate over snerta forces amd thus, 1 am
dividuat particle attempts to stry Irom s proscribed
path o vBoav T resitiming bunid Gt onee Dinmidy brings
back e orrant one. and the onlerhy provession of
particles contimues,

W orecell from Section AT that viscous sirosses
il o climmats e lative movement. The basic
aw of viscous fesistance was described by Newton in
iel”

Y=y e
Ll’_"

Here -fefehe 1 the rate at which the velocity o {in
atraight amd purabiel flow) inereases with coordinate
1operpendicular oy the voloony. g orepresenis the
coetfivient of iubsolutet viscosity ande the resulting
shear stress on a sariace perpendicular to, and facing
the dir tjon of inerease of . The partial derivative
Adusdy o used bocause omay vary aot only with ¥
huat also i orher dircctions.,

We now consider o number of cases of Liminar
ow w il are of parbicithar interest.

7.5 Other Head Losses in Pipes

Not only is there a loss of head caused by friction in
& uniform srraight pipe, but adiitional losses may be
incurred at changes in the cross-section bends, valves
and fittings of all kinds. In long pipes these extra
losses may, without serious error, be neglected in
comparison with the "ordine oy friction loss. Although
they are often termed “mino” losses they may,
however, actually outweigh  the ordinary  friction
loss i shore pipes, The losses invariably asise from
stidden changes of velocity teither in mugnitude or
direction). These changes generate large-scale turbu-
lence in which energy is dissipated as heat.

The source of the loss is usually confimed to a very
short leagth ot the pipe. but the turbulence produced
may  persist Lor considerable distance downstream,
The flow alter the sudden chunge of velockty is
exvendingly  complicated. and  che  processes of
fardineey” pipe friction are inevitably atfected by the
additional turbulence. For the purposes of analysis,
Bowever. it s assumed that the effects or ordinasy
friction and of the additional large-scale turbulence
van by separated. and ihet the additional loss s
concentrited at the device causing it, The total head
lost i pine may then be calenlated as the sum of the
nernal friction for the leagth of pipe considered and
the additiona! losses.

11.3.1 ENERCY GRADIENT

In practice. as the liguid Gows from one section to
another. Tfriction cuuses mechanical energy to be
converted mto heat. and thus losi. If the loss per
unit weight is designated #,. then for steady flow
between two sections (1) and (2),

With reference to Fig. F1.4, the equation may he
written

a. .
;.‘1 I +H72r;28:;i"2 + o +f|‘?",f'zg e (11

7.2 Head Lost to Friction in 3 Pipe

Qnez of the muost important items ol information the
bydraulic engineer needs 15 the difference of picze-
metric fead required to Toree fhuid at g certan steady
rate through 4 pipe. Aboul the middle of the
ainetesntht century. therefor? . muny experimenters
davoted sttention 10 idus topic. Among them was the
Frencir  engineer Henrt Darey (1803-58)  who
investizated  the fhew  of water. under turbulent
vondition-, i long, unabstructed. straight pipes of
uniform Jiameter, The dissipation of energy by tTuid
fiction results i o 13!l of prezometric head in the
direction of flow. and 1 the pipe is of uniform
cross-seclion and the flow 15 "tullyv developed’, that
B0 it B sufliaentdy tur from dhe inlet of the pipe
tor conditions to have become settled, the piezo-
metric hewd falls uniformly. Darcy’s results suggest
the formuma now commonly named afier him

JApt i

H —r
W d Iz

13.4 Surge Tanks
Muany of the problems associated with water hammer
may be citcumvented by the use of a surge tank In
hydro-ctectric installations for example, the tu~" ines
must trequently be supplied with water via o long
pipe-line or a tunnel cut through rock. 1 the electric
powel taken from the generators is suddenty altered
the turbines tend to change speed. The governors must
counteract this tendeacy to change speed, by altering
the water flow to the muachines, It is the consequent
acceleration or deceleration of water in the pipe-line
which nay give rise to witer hammer. The minimizing
of water hammer is doubly desirably: not onby may
water hammer produce dangerously high pressures
within the pipedine or tunnel, but the pressure
changes impede the governing,

Figure 139 shows the essential features of the
arrangement. The simplest
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" F BUILDING AND INSTALLING A WATERWHEEL

7

Wateralodhs
Uough 3}

rter erictencies as liagh s 64
ST more sl without the
complesitios and Tigh costs that are otten invelved
tn Futlding and pstadling wrhines while o turbaae
can onby mive electricity 8 ds casy o make wheebs
give power Tor o variety of medlunical equipment.
Exampl s include ~ood and flour grinding, wood
and met! farning, and droving heat pumps, This is
done by onstalling o cluteh ard long drive-shatt o
the wheel Tt can oven he hinked up oo stratghi-

through™ pattern, diredt from an extended muin
bearing  soutt, Althoush this s the ultimate in
simplicity there o g satety problem hecause the

Jitveshart catt by disconnected ot the whee! end.
Ard dliere can be bug cost problems.

Along e shatt pulleys are tised, with belts or
Ciams o the moachuiery (o be driven, BEstimation of
wheol vowers or qust by ofestimg what the shaft can
drive withear stowme the wheel, wall el you how
much vou can dewve ar any one thme, You can also go
to the trouhic ol dynamometers for peasuring the
power oulpul very gocurziely thut getting them is
Jditticulty

OVERSHOT WHEELS
Operated By ogrnity . the overshot whieel derives s
nate from theomaneer 0 whiich the water enters
the Buckets set areund sts periphery. Pouring from a
Mome above the wheel the water shoots nto huckets
on the down-moving ~ide. overbalanamg the emply
ones apposite dind heeping the wheel i SJow rotation,
Sinve =0l oo wheel may be focated near ut not
actzally o the srrcar. ot e Ters cttdboss Tandseaping
pussibilitios tor o countey home where o stream with
suflicient fone Iy avatlabic, 15 o site o dey ground
v chosen. the foundation mayv e constructed dry
and  the water fest oo the whesh und o tadlrace
excuvated, With svery hittle ¢ffort, the seene may he

turmed inrto an altractee garden spot the wheel

hecoming both o Bindscaping feature wnl o source of
pOWwer.

It ~should be poted. however, that an overshuot
whoel 15 practicul only for o smadl-cepacily outpud,
How much power it will produce depends upon the
woight of water the buckets hold and its radius, or
lever urm. Expressed in another way, the output
depends upon the weight of water transported and the
height, or head, 1oroagh which it 1alls while in ihe
buvkets, For muaxin. i eftficiency, the wheel must
use tne weight of the water through as much of the
head a8 possible. Theretore, the buckets should not
spill or sling water until very near tail water.

Power Tncreases with Width

Although of simple construction, an overshot wlieel
i« cursbersome o size. For this reason, before
attempting o build one be certain vou have the
acilities to move and it 0 inte pluce when
completed, Also allow yvourselt plenty ol working
floor space. 11 must be undetstoadd. oo, that such
a wheel is 4 sizeable project and requires a lot of
material and e, Extreme care in ocutting and
assembling the parts is not essential, irowever, because
the wheel, operating at slow speed, need not be
aceurately balineed.

The accompanying illustrations are for con-tructing
wheels capable ot giving approx, 300W - 1kW, For
larger power outputs the dimensions have to be
seiled up. In the followeng the head for the wheel is
7, aod the wheel diameter is 8767, When enlarging
waierwheel output it is advisuble to start with the
wheel Brucket width,

Virtually sl large wheels are built with wood or
stecl arms. and have a shrood plate only around the
outer cdee, bul you may Nind it simpler and .more
satisfuctory to build the drum-type wheet deseribed
here, In this case, cach shroud plate is a disk ot 1787
sheet steel Fach disk s braced by o 187 sheet stevl
sole plide 1o which it s continuousty welded, by the
huckets, by one of the two ferge duameter 1747 steel
Lhub (lunges to which it also s continuously welded,
and by the {ong huly itselt,
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Shrowuds and Buckers

You can build the shroud plate irom wood. Proofing
the wood against dampness and vibration is very
important. In most cases peor’s use cast iron or sheet
steel shrouds and buckets, because of warpuge,
vibration and other problems, for example organic
matter growing on the wood and aceelerating rot.

Large Sheets are Deost

Sheet steel for the disks may he ordered direct from
several large steel companies in case your local supply
house js unable to furnish it. Ordinarily, suciv steel
comes in standard 487 widths, so you may have to
weld together two or more sheets to get the required
5° diameter, using either a butt weld or a backing
ptate, This will produce some distortion or ripple, as
will the welding on of the numcrous clips required.
So long as distortion is local, however, and the main
lings of wheel and shaft remain true, this will do
no harm.

After the sheet has been prepared, scribe a 57 cincle
on it and cut it with the cutting flame of o gas welding
torch. With ordipary care. this method should give
sufficient accuracy. Vent and drainage holes should
be drilled a5 mdicated around cach disk to lessen
cotrosion with the drum,

Good Buckets Important
The huckets are the most important element of the

wheel. To give maximum efficiency, they must be
formed so that the water enters smoolhly at the top
of their travel and remains in them until just before
they reach the bottom. For this reason. the bucket
form wdicated on the facing page should be tollowed
feithfuily. Either sheet metal or wood is un acceptable
material, but metat is better suited to cold clitnates,
since wood is damaged when absorbed water freezes.
Because the buckets are subject to wear from the
water and sediment that it carries along, you may
wani to install them so they can be easity replaced.

In faying out and making wooden buckets, follow
these steps:

Using a common centre, strike off two arcs, one
with a 212" radius and the other with a 2° 6 radius.
Then draw a radius line intersecting these arcs.

From the point where the radius crosses the inner
arc, measure 2% farther along the line and mark the
point £.

From the point where the radius crosses the outer
arc, draw a chord 102" long and (rom the new point
where this intersects the outer arc draw 4 line to
point £, You now have the inner trace of ine bucket.

Tuke a picce of the bucket stock and lay it along
the upper edge of this inner trace. and you have a
oross section through the bucket. Cut your stock
accordingly, making the length equal to 8 in the
table of dimensions,
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Steel Buckets Require Jig
Steel buckets are cnly siightly more difticutt it you
follow these steps:

Using a common centre,
piece of niywood one with a 21'2
other with a 2° 6 radius,

Draw a radius line and then a tangent o the inner
are. mraking it vertical to the radius. From the pont
of tangency measure 37 along the tangent. Mark this
point

U,~.1ng this mark 25 a centie, strike off an are with o
€7 radius. This is part of the inner trace of the bucket,

At the point wiiere the originad radius fine (Step 2)
crosses the outer are draw i chord 100:  fong. and at
point £ where this chord intersects the outer are
druw 3 new rtd'lls line. Also at point F meusure off

radis and draw line FGOUEYY

stnke ot'f WO arcs on i
radius and the

1 ! L!L—.
long,
o T
Poasiozlo Abhyda= &F

as g venire, ~Irike an are with g e

radiies, This forms the rest -n the inaer trace ot the
bucket.
Cui the phvowosd shong e Bing th
Pintos Uil o aaquarie chapee. Lsing e,
aarteor o wilpees e soragn Nl

4 hending peoaround

e d
HERRLN

Sl feoreps e
. TP
The Sl

plyce  along the

[ P R
AT ER N 1

any comenient
Mune. Simee it s the
ity instatlation shotdd be
But shipstiodd, [Y i s installed @t oan oangle
nHowing page, wulcer pressure w-’i' Leep it
cd posgtion. 0 SO M

shouid be

galy mMay o

DOV CENNE

n‘ic;"unim‘ o wiied.

A 1

FERRSH! E1

as a4 rack md p:nlun
')"!)\h‘»d re Roep iton place.

I IEENE L

COUNTRY CHEESE
AND YOGHURT

Tim & Cat Clarke,
Withiel Farms Lid,,
Withiel, Cornwall.
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Adjust the sluice so that the buckets will run one-
guarter full. This will give 2 wheei speed of 10 r.p.m.
If the buckc.s are allowed to run more than one-
quarter full, the etficiency of the wheel will drop for
two reasons. Because of the increased speed, centri-
fugal foree will throw water from the buckets. They
afso will begin to spill before approaching tail water.
Although tiis practice does waste water, it may be
profitably cmployed during g freshet to increase the
power oulpul. for ot such Gmes the excess waler
would be wasted anyway.

Weld Wieel Pares

Welding ol the various parts of the wheel produces
an exceptionally strong construction. After aetting
together or making all the required parts, begin the
wssembly by welding four clips to vach end of the
huh Seeve, Then weld the required number of Clips
to the shroud plates for the sole piate, and weld the
shroud plates o the olips on the hub sleeve, After
welding hoth bub tlanges 1o the snroud pluleﬂ and lhr:
deeve with o conrtinuons webd,
to the clips on the shroud Nd[\h wlth Vo. 8 r.:.ll—
tanping Al weld the sole plate Lo the
shiroad plates with o conttmuous weld, and the bucket-
support angles 1o the sote plate.

Artach wooden buckets to the supports with '3
No. 10 roundhiead wood screws, and then drill holes
27 from centre to centre through the shroud plates
for a7 No. 10 roundiead wood screws, I vou use
steel buckets, rivet of screw 10 chips to esch side of
cach hucket and attach the buckets to the angles
with No. 8 self-tapping screws. Then drill holes
thrangh the shreoad plates in the wav of the clips
tor the samve type of serews,

STU WS,

Lubricate Bearingy Well

Using locknuts and washers, fasten the hub sleeve to
the chatt with two 3/87 by 4997 bolis. placed at right
angles ta each ather, Two hearing mounting: having
2.3/87 renewable liners with shioadders shoueld be
bolted 1o the foundation, Place shims about %" thick
under the bearings,

Standard bearing mountings, variously called
pedestals or blocks, may be bought complete with
wick oiler or cup oil reservoir and with bwit-in
seif-aiigning {eatures. Standard hrenze bearing metal
liners or inserts likewise may be bhought from any
machine component supplier.  Babbitt liners are
cqually salistacloiy.

Altitough the wheel turns slowly, it s heavy and
will be running almost constantly, 50 good lubrication
of the bearings is essential, To this end, care should be
iaken o insure that the bearing lines are {inished to
the correct fit. Porous inserts of inserts containing
graphite are excellent for this application. but may
vost more than regular bearing inscris.

It is important that the roundation be catiicd Joeg
enough so that water fatling rom the buckets wili not
undermince it. Avoid a long Aume il possible. in order
to keep the construction as simple as possible,
Strengthen it along its entire length with an exterior
frame and support it well from dam (o wheel with
pipe uprights.
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July 1, 1974

Mr, Hvdro X Power
Publivations Depl.

Low Impact Technotogy
23 Molesworth Street
Wadelridee, Cornwall
ENGLAND

Dear SMr. Power:

You have our permission to reprints extracts from "Build Your Owm
Waterpower Plant" from 1947 issues of Popular Science as outlined

in your leiter to us of Jume 20.

We require the use of tha following credit line to protect our

copvright:

Reprinted courtesy of Popular Scilence
2 1947 Popular Science Publishing Co., Inc.

We would appreciate receiving a copy of your Hydropower manual when

it is available.
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GRINDING THY GRAIN: A Hopper on bin floor; B Hupper:
C Feed shoe, D Damsel 1y shake feed shoc; E Runner stone;
E Bea sione: G Chute to meat bin: H Stone nui: | Spar whee;
ke Man spatt; ARTEFACTS: 1 Pullevblock {wooden) wsed 1o . T earp

16 stones for drrssing: 2 Peck measare. Thnf‘t i “m bil I,s:_\-{»_«.r. fsle of Man. Britain’s largest wateriheel -
fixed in ihiidi; B Manv hewhts” - 2 torm of wedge 72 jec Jinchies in diamcier, Buddt 1854,

sowly gack up millstanes: T Wedge with handle; 8 Meal 5

varved ftom a ssnple precs of sveamore,

AS WE APPROACH THE
POST INDUSTRIAL AGE,

A 1otally new set of solutions is required to the problems that confront
rman today: - poverly - u'}cmptovmonl - disease - malnutrition
crime - wiar - polfution et: The need is for ecological solutions
rather than iechimological ones. solutions that do nct require the
massive expenditure of ever scarcer resources. that solve problems rather
thian mask ihem by eradicating tieir svmploms, that lead Lo stability rather
than instahility and collapse. THE ECOLOGIST - Joumat of the Post

badusirial Aoe whaose aditore wrote the now famoeus Bluepnnt for

. ? Suryival {Vt"l 2oF Fan, 19725 has fun imore than thiee years published
B8 articles that contribute to this end.
£ 1730 S O O G N D TR N O T N A Y S T R N R O S D R D 50 Y S X O A 5 I R S 1Y A (R S R e
Subscription £4-75. Members of Conservation Society, Soil Association,

Friends of the Earth and Henry Doubleday Research Association £4-25,

L

Students atterding a full time course £3-75. l
i :
g Mame . e e e e iarre i i

i

E AT IO S oot e e e e ertrrarraran i PO i
g -
B R R e eereeernes =
= Month of first issue required................. e i
F Cheques, money orders, postal orders should be crossed and made payable
] to the Ecologist, and sent to Subscriptions Dept., Ecologist, 72 Molesworth
[} Street, Wadebridge, Comwall,
L+ J1 f ([T 1 71 i ] | -ﬁ-:ﬂ-'Hﬂ-ﬂ_-_n—----ﬂ-ﬂ’-ﬂ---------'l
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flume 37, seasoned
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o~ Voverhang 1g sheet steel
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CINVA-RAM®

BLOCK PRESS

{100 g yal R UTARSALE
—

Cinva-Ram Biock Press

As you probatly know  this machine s manufactured in
Bogota. Columina, by Metalibec Ltd, We are handiing the
compigte impuortstoen af this enit into the Unded States and
pav aH the smpaortation cherges, such as customs dutics, ocean
TE-gs A FTan e G anog nnm e gridee 3 taps and ha::diing
chalges.
Cur seiting price tor this CINVA—-RAM press s £110. The press
cormes equipped with four wooden inserts to produce different
types o blocks ano twes, plus an operations manual. The unit
wewghs 14iHbs. net. 165 ibs. gross {crated for shipment] and has
& gross cubic measurement of 3.0 cubic feet each. With the
cas! of impertatian, freght, nsurance. customs duties and

handbng charges which we must pay in pringing these presses

N0 e Uoiied ¥inggom, we are unable to extend any dis
any kind for the CTINVA-RAM ninck press.
Shinment can be made mmediately upon receipt of vour
Furchase Order, together wih you: check oi money order.
Please address your order 10 Low (mpact Technotogy, 72
Moleswarth Sireet, Wadetiidge Cornwall,

count; of

Lt two houses here '-sinq CIMNVA-RAM - where the
awners made the bru:ks s ng ¥ mazhing Dol buildings were
3 IGTOSEE N3 1y et m\, has it place,
Howrever | cannot attord 1o oroduce the biock becacse of me
g labour factor o s ')r:.f economical for owner-butlder con-
Slractom PRk e o ' ST DrETer TRE rncn Gl theg A
anm uses Magdie! form and sod.cement mexture, Al this info
car be found ‘n the 2 chapter. of my book (Qwner8uilt

e
[S el

Horre, oo 340 i
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The WHOLE EARTH CATALOG
The Owner-Buili Home

Ken Kerni makes a unique offer ta anyone
thinking about building his own home - for
215 he turnishes a preliminary house design.
as well 35 & copy of The Owner-Bunt Home,
which is about the most useful book on
buiiding avarlable.

For the design_send hum a sketch of

vour building site, viong with space
requiremnenls and personal hikes and gistikes,

or you may prefer 1o get the book Fust and read
the First chapter on “Srte and Climate’

before sending in the wnfonnation.

The book 5 sound advice on the best fow-cost
busiding techniques from around the world.
Afnica, India, 1srael: countres that cannst
aftord U.5_style waste Much of it is not in
prent eisewhere,

A 1" concrete floor with feading siresses of
450 ibs per sq Fr; houses built of garth, woven
pamboo and bottles. as well as of conventional
materials. How ro ook up your piumbing in

& simple weRtrai core.

Sood dope on concrete-proportions, additives
such as sawdusi or emulsitied asphalt for
comlort custvan’ Foor Detarls on waod
framing, how stud wall houses are dverbudt,

the strengtn Of threar @of nads

There 15 mu .0 good data on buldding with

rack and garth, how i Mmaie o siiding form

for srammd garth and a discussian of the strength of
ramimed sarth and soil cement. Why don’t you

trear anyrhing these days about earth wall

burldings?

Inasmuch as there 1 nO1hng 1 Dare eartn
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E IMPULSE TURBINES

Where you can obtain a good tall head of water, an
impulse wheel like the Pelton wheel shown here, can
be made up, installed, and give useful, cheap power
without damaging nature. Where lower heads are
available a Kaplan-style reaction turbine can be
used. These can be fabricated from readily-available
marine screw equipment, and do not necessarily have
to be of extreme cost, such as the £6,000 - £10,000
often guoted by established manufacturers for
turbines giving 2 - 5 kW of electricity.

For the drawings shown here the head required is
from 25 1. to 60 ft.

HEAD FLOW R.PM. HP.
CU.FT/sec.
25 043 3 350 1.0
w 051 340 1.3
40 0.59 450 2.0
50° 0.66 500 2.8
60’ 0.73 550 375

Thus, if a survey of your stream indicates a head and
flow close to these values. this Pelton wheel will fit
neatly into your plans.

in the drawing. This shape acts to slow the jet by
turning it smoothly through 180 deg. The surface of
each bucket must be as smooth as possible. A mirror
finish is desirable on the inside, and even the back of
each bucket should be ground and polished to
minimize spray,

1 - 1 . H
unpoitaint also is the coirect orientation of the

bucker to the jet. When the full jet strikes, the bucket
should be perpendicular to it. Both the nozzle and the
buckets will wear under the action of the high-speed
water, at a rate determined by the silt content and
should therefore be made easily removable for
replacement.

Above all, buckets must be uniform. If you can
get access to a metal-cutting bandsaw, cut the blanks
according to a single pattern. This pattern can be
shaped so as to form the =nd bevels automatically
when the blanks are bent, and the bending itself can
be done in a jig or hammering form. This jig may be
made of a piece of pipe of about 27 outside diameter
mounted in hardwood endplates. Also provide a
holding fixture that will slide in the tabie groove of
the bandsaw to assure that the slots for the end lugs
are cut and spaced uniformly. A holding jig should
also be made to line up the lugs and buckets for

steet sheet or
tmber cover,

\_—...
-

water %Wﬂil—

ﬂ

4 gate valve
4 penstock pipe
from dam

long section

Strictiy speaking tin fact, notf) a water wheel is an
engine powered by water. jusi as an automobile
engine is powered by gasoline. The important power-
producing elements of the wheel are the buckets and
the nozzle, and considerable care should be exercised
to see that these parts are made comrectly. The nozzle
meters the correct amount of water to the wheel, and
forms and directs the jet against the buckets. Both
the inside diameter and the location of the nozzle
with respect to the wheel are very important, since
the jet must impinge upon each bucket at the correct
wheel radius or lever arm. It must also be divided
enually by the centre ridge of each bucket,

The function of the bucket is to convert the
energy of the jet, represented by its high speed, into
mechanical energy at the wheel shaft. To do this it
must slow the water from its high speed in the jet to
practicaily zero speed when it drops into the tail
water. Maximum efficiency with this wheel will be
obtained if the buckets have ihe form and size shown

weldirg. On completion, balance the wheel by laying
weld beads along the backs of any light buckets.
Beads should be laid carefully and ground smooth.

Ball bearings may be employed, but are not
necessary since the wheel turns at comparatively low
speeds. If the builder prefers to use plain Learings, it
will simplify machining the shaft, which should
present a shoulder to the inside of the bearing so that
the wheel may be positioned. If plain bearings are
employed, babbitted linings are satisfactory, provided
provision is made for proper lubrication.

One vital job that the foundation must do is hoid
the wheel and the nozzie in correct relative positions.
It should be placed on firm ground or piling so that
it will not settle unevenly, and must, of course, take
advantage of all the head possible. The penstock from
the dam should have easy access to the nozzle, and the
tail water easy escape to the stream. If possible use
4" or larger pipe for the penstock and lay it out to
hold frictional losses to a minimum. The width of the
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foundation is such as 10 allow the water to fly clear
of the buckets. The removabic cover over the upper
half of the wiheel may it more closely. since no
water sprays {tom the buckels ibrough ihis hulf of
the revolution.

The foundation may be made of such materials as
timbers in a framework, masonry, or concrete, so
fong as it fulfills the abvoe requirements. The wheel
and the machinery being driven may then be housed
in any suitable, inexpensive shed.

It's not wise to dispense with a gate valve, which is
used to cut off or to throiile the water supply to the
wheel. Since a gate valve cannot be operated rapidly,
it is the best type, eliminating the risk of dangerous
waler hammer in the pensiock. 1t is also well suited
for throttling because fine adjustment is obtainable
through the long operating screw. In throttling, the
gate valve should be used together with a tachometer
or revolution counter connected to the wheel shaft
to secure the optitnum speed and horsepower for the
stream condition and load. Either fasten a tachometer
permanently to the shaft, or keep a revolution counter
handy in the whee! ched.

Generally the head and volume of water flowing
to the wheel will remain constant, resulting in a
tail-water surface at the wheel, For an impulse wheel,
however, which cannot operate submerged, the

available bhead is measured from headwater to the
centre line of the nozzle. As shown in the construciion
drawing, there is only 57 difierence between the two
aefinitions, but this can make some difference in
output when working with the moderate heads for
which this wheel is designed.

While many detzils can be altered, the reader
should beware of any that will affect operating
characteristics. Thus stainless steel buckets and anti-
friction  bearings would improve performance,
involving only some extra work in building the wheel.
Changes in the nozzle diameter, wheel radius, or
constant output. If the machinery driven by the
wheel has a level power demand there will be little
need for constant adjustment of the valve,

The requisite piping, pipe fittings, steel sheet and
rod, and bolts, nuts, and gaskets are available at
building-supply houses or steel distributors. Machine
screws, lock nuts, bearings, and the like may be
purchased from good-sized hardware distributors or
mail-order houses,

One final point te keep in mind in making your
calculations: head is defined as the vertical distance
between the water surface behind the dam and the
effective head, however, should be undertaken only
after careful consideration of the probable effect on
performance.
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FIRST HAND FIRST RATE

VEGET ABLE HOT-POT

4 a5 potato 2 oes. sova flour

4 Grs. swede or marnip -% 1sp. Barmene

4 oz carrots ! pint waler or stuck

4 s onbons 2 ozs. turnip tops or other dark

1 b, oil or 1o taste green segetable, (nettle inothe
spring?)

Clean and cut vegetables into cubes, Mix sova with 2 1bs cold winter,
pour -m hot water, ada Barmene, stir well and pour over vegetables,
Cook in cusserole in sfow oven 2 hours, Add chopped turnip leaves
for lust 20 minutes. Stivin oil just before serving.

SAVOURY PANCAKLS

4+ oss. Hour Pinch ol salt

3 ozs. sova Tlour oil for [Tying

P2 ozs, o water

Mix dry ingredients, Stir in water, Beat well or mix L biender, Leave
in refrigeror or cout place for at least 36 minutes, Heat 2 ths. oil in
friimg pan vn avery hot plate undl it begins to smoke. Pour in 4 ths.
of pancake mixture. Reduce heat to half. When set shak e slightly to
preventsticking. When fightly browned on under side turn and brown
on the other side, Spread with a filling of salad of finely chopped
onton, grated catrot, or beetroot, and beans or grated nuts and
Barmence,

MUSHROOM AND QAT 5AVOURY

8 wzs, mushrooms 2 uzs. [1ne vatmeal
2 s, hazel nuts 2 u7s. suya
2 ths, ml Salt Lo taste

s pint stock or water

Prepare mushrooms and simmer in the oil. Cut - in the pan ~ into
picces. Mix oats, sova to @ thin cream with a fittle water. Boil the
stock and mix with the ercam. Add to pan of mushrooms and stir
until the mixiure has thickened and simmered lor a few minutes. Stir
in nuts. Put in fircprool dish and garnish with chopped parsley.

MUESLI CAKE

4 ozs. raisins (preferably secded) 1 oz ryc flour

14 pint hot water | uz. wheat germ

1 vis. rolled vats 3 oes. oil

2 uzs. barley flakes Salt to taste

Souk raisins in hot water {or about 20 minutes. Strain off the water
into the oil. Mix dry ingredients together. Chop the raisins and add to
the mixture. Stir water and oil and mix well with dry ingredients.
Press out onto oiled baking tray. Cook for 35—40 minutes at 300°F.
Press down and cut into squares and leave 1o cook in the tray.

VEGAN RECIPE BOOK FOR LOW COST LIVING
25p incl. p/p from LIT




Power Sources

11000.1 1 K4. River Generator .50
111101 Bicycle Drive Pulley .25
11110.2 Manual Rewing Machine Power Unit 1.00
11110.3 Bicycle Power Pack .50
11110.4 Bicycle Powered Dy namcter .50
11110.5 Dynapod 1.00
111201 Oxen Yoke .25
i1120.2 Animal Power Unit .25
117120.3 Muitiple Hitches .25
11120.4,5,6 Harness for Horse, Bullock or Donkey .25
11131.1 Helical Sail Windmill 75
11132.1 Savonious Rotor Windmill .75
11133.1 Fan Blade Windmill (VITA Essex) . oe 1 00
A A\ cﬂ
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‘WATER POWER: A TURBINE-BUILDER'S VIEW
R.J.ARMSTRONG-EVANS, Chagford, Devon.
. e
- Historical Background
The harnessing of the ‘Forces of Nature’ to provide
mechanical power has been carried on since the
very earliest civilisations. It was the progressive
specialization of inan’s activities which brought about
the demand for power which could not be met by the
use of human and animal energy. The Chinese,
Persians and Romans exhibited considerable skill and
ingenuity in the field of civil engineering, many
examples of which stand today.

Water power is known to have been used in the
British Isles by the Norsemen, but the main growth
came from the late 18th century onwards, The power
for the Industrial Revolution was supplied by water
and latterly by steam. We will describe the designs in
detail later. 1t was the awarding of the prize oftered
by the Societé d’Encouragement to M. Fourneyron
in 1827 tiat heralded the arrival of the water turbine.

There followed more than half a century of
development until we arrived at the vast machines
producing thousands of horse power for the major
hydro-electric schemes of the world, such as the
[loover Dam in Colorado. It was the demand for
electricity which then stimulated the construction of
power stations in the early 20th century. Many small
plants were built, mainly in Scotland, Wales and the
West Country to supply the country houses with this
fashionable new form of power. Latterly the growth
of the National Grid system made most of these
plants redundant as they were usually designed to
produce ‘Direct Current” as opposed to “Alternating
Current’.

In recent years we have seen the continued
growth of the large H.E.F. schemes overseas such as
ihe Snowy Mountain scheme and a resurgence of
interest in the smaller domestic plants as a result of
hoth economic and environmental pressures.

In this booklet we will endeavour to give an insight
into the subject without going into too much technical
detail and outline some of the problems and considera-
tions which will be encountered, The later sections are
devoted to some practical projects and information
for the prospective builder or purchaser.

Engineering Summary

The Site Potential

Al hydro-dynamic prime movers (turbines and water-
wheels) are machines for concentrating the energy in
a flow of water into a usable form, whether it be lor
sawing wood or generatipg electricity. The power
available s a function of head (the distance the water
falls vertically) and the flow (quantity of water
passing a given point in a vnit of time). The flow of
water can be calcuiated by ascertaining the cross-
sectional area of the stream and the average flow; so
that you arrive at a figure of x cubic feet of water
per minute or litres per second.

To measure the flow in an open stream or
channel: you should measure the depth at several
equi-distant points across the stream, average them
and multiply the result by the widtl of the siream.

Choose a straight uniform length if possible. Using a
float (a stick or bottle)} time it over a measured
distance, say |0 yards (repeat several times) and
calculate the volume per unit time., Reduce the final
figure by 5% for a well maintained leat, 23% for a
stream and 25% for an irregular boulder-strewn
brook.

At a weir: Measure the weir and depth of water as
shown below and take flow from table.

At a sluice: Measure the width of aperture (w) the
height of the aperture (d) and the head of water
behind the sluice (h) {(from the centre of the aperture)
and calculate the discharge in cubic feet per minute
from:—

3 xdxwx h

using a V-notch weir: the notch should be a right
angle with the sides of the angle leveiled to a sharp
edge on the downstream side. The discharge in
cubic feet per mintite

112X h X3

10

The flow is fixed by the supply, but storage is
often used so that uneven rates of working can be
achieved {e.g. the millpond fills from a smalil stream
when the sluice is closed and it empties rapidly while
the mill is in operation.)

The head is governed by the geographical features
of the countryside and is realized as the vertical drop
over an overshot water-wheel or a pressure within a
pipe. Measuring Head: A large scale Ordnance Survey
map may be of help on a high head scheme but
usually a builders level or a wape measure will do.
The total head is from the surface of the iaict water
to the bottom of a water-wheel, or the surface of the
tail-race water of a reaction turbine when it is
running. Note: Up to 1/3 of the ‘total head’ of a low
head reaction turbine is often below the machine
due to the vacuum created in the draft pipe, but it
will never be more than about 20ft.

Water which is in a state where it can do work (at
the top of a fall or in a pressure pipe), possesses
‘potential energy’. The potential energy of the water
is utilised by: 1) controlling its descent as with an
overshot water wheel. The slower the descent the
higher the theoretical efficiency due to the relation-
shipswith g {acceleration dne to gravity — 32ft/sec?).
2) Causing the water to fiow through a nammow
restriction (a jet or passage), so that the water attains
a high velocity. This new energy of wuotion (kinetic
energy) is dissipated by playing the flow of water
onto a paddle-wheel which is free to rotate,

In all cases there will be losses in efficiency due to
turbulence, friction etc. resulting in an amount of
mechanical energy in the rotating shaft; ranging from
approx. 50% to 80% of the original thecratical energy
availuble. This power may still not be in a useful form
and gearing may be necessary, It shouid be remembered
that the lower the spved the greater the «ize, weight
and cost of the components,

With a water-wheel the speed will usually be
between 5 and 30 RPM. and it is the (irs! step up to
about 300 RPM which is expensive, [t is possible to
achieve a step up from 150 RPM to 1500 RPM
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(which “is*the most usual alternator speed) in one
" belt drive, but the primary pulley will have to be very
large. Drives from a shroud gear on the wheel itsetf
are usually very noisy, but there is scope for the use
of composition pinions, water-resistant belts and
friction drives. Because of this and other problems
very few water-wheels are used for electricity
generation, though the overshot water-wheel has the
advantage of not getting blocked up with leaves and
sticks.

Water gualitg_

Unless one is considering installing a relatively high
prerformance machine such as an impulse turbine, the
quality of the water will not be very important. Very
acid water can be a probiem, bur it is usually best to
make all parts of generous proportions, or plate them,
Galvanising. preferably hot dipped. is nonnally satis-
factory, if it is sufficiently thick and is not subject to
abrasion due to sand-laden water. A hard coating
suitable for tabricated turbine runners is electre-
nickel, but this costs up to {5 per sq. 1. Fabrications
in staintess steel and bronze are worthwhile in a
turbine, although cast iron Gand sometimes duralumin)
have good wearing properties under a wide runge
of conditions.

Sand and gravel will ¢rode the impeller of a pelton
or similar impulse wheel at a considerable rate, so it
15 advisable to provide a silt-trap at the top end of the
inlet pipeline.

Leaves prohably cause the most trouble in hydro-
electric power plant and the only ways to overcome
the problein are 1} te have a self-cleaning grid
(trash-rack); 2y to have a machine which will pass
them (most water-wheels, particularly overshot, or a
propeiler turbine with no guide vanes, or wide
clearances); 3} or to shut down the plant while the
leaves are falling off the trees.

33 Civil Engineering Works

Dams

For main river schemes in the UK. the question of
dam construction is not likely to arise, due to other
considerations, mainly legal. The situations 1 will deul
with are:  the repair ol an existing dum: the
construction of small strcam dams: and the construc-
tion of earth and tempcerary barrages.

Repairs o existing structures

There are many dryv-stone weirs which have been in
existance for hundreds of yeuars without being washed
away. Once erosion begins then the structure may be
completely washed sway: so any dam-ge should be
made good as soon as possible. Work will almost
certainly have to be caried out «during the summer
months when the water is low. A coffer-dam may
have to be built out of sandbags, or scaffolding,
corrigated iron and tarpaulins. It may also be necessary
to have a pump to drain the working area. All the
silt and debris should be removed so that a good key
can be obtained with the rest of the weir. On large
areas it may be desirable to use reinforcing bars, The
concrete is then poured in, unless the area is under
water, in which case the mix should be put in dry.

With miost work of this kind
discuss
Engineer.

it is advisable to
it with the Regional Water Authority

Damming a side-stream
The process usually involves diverting the stream or
part of it while you build a rendered concrete wall
and sluice gates. Provision should be made for
draining a:d de-silting the pond.
For many sites semi-permanent structures may be
desirable and these include:
a, Railway sleepers or similar timbers held by
concrete or channel-iron supports.
b.  Plastic fertilizer bags filled with sand or a dry
concrete mix,
¢. Timber or metal frames covered with a
waterproof membrane e.g.: Rick sheet.
d.  Straight trees 18”7 to 3° in diamcter felled
into trenches in the banks of the stizam.
¢.  Special dams such as large tubes filled with
water,
f.  Lengths of drain-pipe and paving slabs.
In all cases bank erosion may occur at the edges unless
care is taken to reduce leakage as much as possible.

Creating a Lake
Il your scheme is in conjunction with a lake, for

omamental or storage purposes then the construction
will be as follows: - The site should be accurately
surveyed and a plan made and submitted with the
relevant form to the Regional Water Authority
together witiv copies of notices that you are required
to place in a local paper and the London Gazette.
In due course you should receive a lake licence in
accordance with the *‘Water Resources Act’ 1963,

All serub and turf should be removed from the area
of the dam. A drain should be provided at the bottom
of the Jam so that the pond can be drained if the
nced should arise, First bulldoze the downhill footing
of the dam und work back 1t a grade of about 1 in 3,
vonsolidating the ground with the machine as you
go. Then lay down a thick layer of heavy soil to form
an impervious barrier betore covering with other soil
and if necessary stone at water level to resist erosion,

About 5% of the dam’s height should be allowed
extra for settling. It should be sown with grass seed
to help anchor the surface. Very great care is
necessary in designing «nd constructing spillways as
any leakage will result in the whole structure being
under-mined.

Inside the dam there wili be an artificial water-
tabie and it is vital that this does not emerge on the
surface of the dam as seepage will occur and the dam
may be eroded from within or slump, due to the
flowing of the soil particles.

Leats

The construction of leats follows muclh the same rules
as for the construction of earth dams. They should be
excavated if possible and fenced against cattle, which
will break down the bhanks, The longitudinal profile
of the leat bed should be level or slightly uphill for the
iirst 100 yds. or so, to help the silt to settle {z by-wash
is usually provided for washing out the silt every
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- few years) “The leat thence continues to fall at about
1 in 300 to keep any remaining silt in suspension.

" The gradient should be such that the leat is kept

clear but not eroded, 2ft. - 3ft. per second being the
usual range.

Flumes

These are constructed of wood, and are a useful
method of crossing difficult country at low cost,
provided there is a good supply of local timbers. The
structure obviously has a limited lifetime and will
probably require more maintenance than a leat.

Pipelin

Fipelines should be as short as possible to reduce the
cost. so many schemes use a combination of a leat
and a pipeline (usually called the penstock). Pipes
should be of a material which will resist abrasion and
corrosion as well as the pressure. It is fairly common
practice with a long pipeline to use cheap low
pressure piping {i.e. concrete or plastic) for the top
section and steel or cast iron for the bottom section
where the pressure is highest.

It is best if the pipeline is buried, provided it is
non-corroding, but if this is not possible it should be
well-supported and with concrete anchorage points
built on steep gradients and at changes in direction.
A pressure release valve or swell tower is a vital
safety measure if there is any likelihood of the flow
being stopped quickly - due to the blockage of a
turbine nozzle or the rapid closing of a gate valve.

Spill-ways

These should be more than adequate to, carry the
greatest amount of flood water and should be so
constructed that blockage due to sticks becoming
jammed is impossible. The wing-walls and vy-water
chute should be so constructed that erosion of the
banks around and under the structure is unlikely.
Once a l2ak occurs it will wash out the fine fill of a
bank and may result in a breach. Circular spillways
are often used but mainly where sticks do not present
a problem. Railway sleepers, wood or oncrete
retained by concrete or chanrel-iron supports, are
surprisingly resilient to erosion, provided they have
been well dug in aad sealed with clay.

Sluices

Sluices must be able to withstand the pressure of a
stream in ficod. be easily built and maintained. There
is no need for them 10 be oo elaborate as the working
parts will only become seized up through lack of use.

Screens

It is not usually considered necessary to screen the
water feeding a water-wheel, but it is almost an
universal practice with turbines. Screens are normally
made up of metal bars or stripwelded to 1 frame,
The debris that collects on the screen has to be raked
off by hand or by a mechanical rake. Self-cleaning
screens work with greatly varying efficiency,
depending on design. Water and mechanics don't
agree, so the simplest methods are often the best
The most successful involve a rotating screen or a
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backwashing system. Clearing the screen is usually a
simple operation, taking a few minufes at most, and
is a small chore for the benefit of hydro-power, (the
exercise also being undoubtedly beneficial!)

The Foundations

The foundations of the screen tank and those to
carry the machinery should be carefully designed and
constructed, as any settling and subsequent cracking
of the concrete work could cause considerable
problems, and even a wash-out. The same applies to
the support of water-wheel bearings and drive
foundations, which have to withstand considerable
low frequency vibrations.

4) Engineering Equipment

i) Water wheels
Come in all sizes, shapes and designs, so we have
chosen the more usual and interesting ones for
consideration.

The Overshot Wheel

simply receives the water from the launder, rotates
due to the weight of water and empties the water at
the bottom. The bucket design is critical and should
be such that the water flows freely into them
without causing hammering or trapping of air. The
mouth of the bucket should be several inches wider
than the stream of water, and the water should be
retained as |long as possible.

The Breast Wheel

is similar to the overshot wheel, but it takes its water
about 2/3 up the periphery of the wheel and rotates
towards the launder,

The Undershot Wheel

can be in the form of a simple paddle wheel running
in a stream, in which case the effective head is approx.
1 foot, or the water may min down between the wheel
and the curved masonry. The leakage reduces the
efficiency a lot, and there js a danger of logs
damagirig the buckets if they become jammed in
between the wheel and the masonry.

The Poncelet Whee]

is an undershot wheei of fairly high efficiency, even
when working on part gate. The water flows out from
under the sluice, down a ! in 10 race and up the
floats (buckets) withcut any shock. Gliding up the
curved floats it comes to rest, falls back, and acquires,
at the point of discharge, a backward velocity
relative to the wheel, such that the water falls dead
into the tail race water, having given up all its kinetic
energy. The wheel rotates ‘‘against™ the water
direction.

The Bakti Wheel

is fairly unusual, in that it can work on a head
many times its diameter and is principally of the
impulse type. The water is led to the wheel in a pipe
or flume and is given considerable velocity (kinetic
energy) by constricting the ontlet. The water enters
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deflected across the axis to where it strikes the inside
of the floats on the opposite side, which deflect the
water forward at a velocity approximately equal and
opposite to that of the periphery of the wheel, so that
the water falls dead into the tail race. The main
advantage of this type of wheel is that it is fast
running and eliminates the gearing probtem mentioned
earlier.

The above wheel could run submerged as a
reaction-type wheel, if enclosed in the right kind of
case, but the speed and efficiency will be greatly
reduced. Other wheels have been built mainly with a
vertical shaft, which work on differential drag — like
Savonius rota — but they are of low efficiency, and

wnnnt ha ~ancdarad far cchamac nf any consequences
Cannol o0 CONSIGSTES (OF SCASMEs O 2l LHSEqUSTRCS,

{Though Savonius rotor boats were feasible. — Ed.).

11} Water Turbines are classified into impulse and
reaction types. The former, which include pelton and
turgo-impulse wheels, utilie the kinetic energy (or
momentum) in a jet of water which impinges on the
buckets of the runner. The buckets are so shaped
that they turn the flow of water through as near
180° as possible and move at a speed which results
in the spent water falling straight to the bottom of
the case, which is mostly full of air. {The reaction
turbines can be sub-divided according to the flow of
water through the machine, into inward, outward,
axial and mixed fiow types.) Most maclines have a
set of guide vanes (deflectors), and the runner from
which the power is derived. Unlike the impulse
turbine, the case is completely filled with water and
ile continuation of the outlet (draft pipe) below
the machine results in the formation of a stight
vacuum, which both increases the total head und
reduces turbulence.

The final classification is with regard to the casing.
Those which have no exterior case and run submerged
in the inlet channel are generally referred to as
‘open case’.

Most development has been centred on improving
the general efficiency and performance on part gate
(when there is a lack of water). Traditionally machines
have been designed within the limits imposed by the
minimum summer water flow, but now people are
considering the winter average flow, which occurs
when their demand for the power for heating
purposes is greatest. Most nomes are connected to a
mains suppiy. so that these plants can be regarded as
suppliers of part of the total demand. The complica-
tions necessary to achieve accurate governing and
capacity to supply peak loadings, can multiply the
cost of a plant by 4 - 5 times. The main criteria on
which a modern domestic plant should be built, are
economics and simplicity of maintenance, for which
we are obliged 1o sacrifice some efficiency, particularly
on part cate.

Design Criteria — for low head installations,

If a design is simple, it usually follows that the cost
of construction and the maintenance will be low. The
most coramon site is that of an old mill, where there
iIs 6 - 20t ft, head. und up to 3000 cu. ft. of water per

minute

BREARENAR .

Unless one has unlimited funds and is prepared to
spend in excess of £1000 per kilowatt (£500 per h.p.),
the fixed bladed propeller turbine is virtually the only
type one should consider. If one has considerable
expertise in fabrication, a Francis or Jonval type
could be made.

From those firms in Western Europe and the U S A,
who will build small twrbines, virtually nothing is
available at less than £2500, plus installation and an
alternator,

There are very few second-hand turbines available,
so the only alternative is te build your own from
drawings or buy a complete kit, and install it yourself
or with the help of a builder.

Most turhines are ﬂn\mmp‘l h draulicallv/mecha-

...... Seh Fit

nically, which is out of the quest ion for most planls
with which we will deal. Rather, it is tar easier and
cheapi to maintain a constant load on the machine
and divide the output between a main circuit and a
balast circuit. There are several ways in which this can
be achieved electronically, and the degree of sophisti-
cation and number of safety devices is naturally
reflected in the price. Here we are talking in terms of
£50 - 100 per h.p. for the materials and drawings,
plus your own labour, and an alternator costing at
least £30 per kw,

(Included in the next section is a more detailed
description of the construction of a vertical propeller
turbine.)

High Head Turbines

High head installations using turbines of the impulse

type have many problems and additicnal costs, the
greatest of which is usually the pipeline. The size of
pipe is most important, as it is necessary to balance
cost against the losses due to friction which would
occur in a pipe of too small a diameter. Manufactured
machines are available with or withcut governing,
but the cost is considerable. For the home builder it
is advisable to buy or build the moving parts and
build a casing of concrete or brickwork at a fraction
of the cost. The two designe suitable are the pelton
wheel and a Bakti type cross-flow machine.

iiiy Drive — For low speed/high torque, gears and
heavy chains are necessary — expensive if purchased
new, I would advise those who wish to use a water-
wheel to look for suitable second-hand equipment.
For higher speed drives vee-belts are the most
convenient, as they are quiet and fairly easy to
install and renew. Hydraulics are available and some
include self-governing systems, but they are expensive
and have a limited life.

Bearings — These should be ball or roller and where
necessary of the thrust type. Wherever possible you
should instal as large bearings as possible, as the
increased iife will more than offset the extra vost.
10 years should be regarded as the minimum life of
low-speed bearings. Well-maintained bearings running
at less than 500 r.p.m. may last up to 30 years of
continuous running.

Alternators and Dynamos — Not many people are

interested i generating ‘direct current’, though there
is quite a lot of good slow-speed equipment available,
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which is snitable for water-wheels. Generally we are
interested in producing ‘alternating cusrrent® as
supplied by the National Grid.

There are many makes of alternator on the market
and most run at 1500 r.p.m. For most purposes single
phase is required. and there is a great deal to be said
for the brushless (rotating fieldy machines. It should
be checked whether the alicrnalor has suitable
bearings for beit driving and, if necessary, for vertical
mounting, as required for my own design of propeller
turbine.

Governing — This can be the greatest and most
difficult problem, as it has traditionally involved
regulating the flow of water through the machine,
It is now generaily accepted that for small plants a
fixed load is best. In simplest form the output of
the machine is always connected toc water or space
heaters. In more sophisticated installations, the load
is electronically shared among several circuits, by
power or frequency monitoring (obviously the cost
is related to the degree of control requircd.) This
method of control makes witer economy less easy,
but cuts the cost of the installation by up to 500%.
As mentioned earlier, hydraulic systems have their
own built in governing system. With most systems it
is vital to have an overspeed safety device, in case the
electrical load is removed by the blowing of a main
fuse or component failure, Without such a device to
shut the plant down most alternators wouid be
destroyed by the very high centrifugal force in the
rotating armature, not something one would wish to
happen too frequently!

Power Cables — These can be a very expensive part of
the instaliation if they are of any great length, mainly
due to the high price of copper. The main disadvantages
of overhead cables are that they are unsightly and
can be struck by lightning. Underground cables are
usuzlly more expensive, For low voltages the wires
can be laid in an alkathene pipe which can be pulled
in with a mole-drainer. Where there is likely to be
excessive power drop or cost in using heavy cables
transformers may be used. The cost of the transformers
has to be offset against the saving in the size of
cabie, (The higher the voltage the thinner the cable.)
Swirch gear — | would like to emphasize that any
wiring and changeover switchies that may be necessary
should only be instatled by a person who knows what
they’re doing. In no circum-~tances should any direct
conuection be made between a mains supply and a
private supply. Otherwise it could be your wheel
versus an atomic power station!

Appendix : How much do you have to do?

Maintenance

If your plant is near the point of power need you
are at a distinct advantage, as you save yourself a
walk, and there is less risk of vandalism. The screen
should he chacked once a day while the leaves are
falling off the trees. The machine should be stopped
every week or month, depending on the type so that
the bearings and belt tension can be checked.
Continuous running can be achieved for long periods
{i.e. 6 months or so) but checks should still be made

on bearing temperature and this usually involves
stopping the machine for safety reasons. The comu-
tators of fast running D.C. generators usually cause a
lot of trouble due io spurking of the brushes. The
slip-rings of alternators don’t usually suffer from
sich troubles, but it can only be overcome by vsing
a brushless {rotating field) machine.

Legal
e main areas where the Law should be studied are
in connection with:

a. The ‘Water Resources Act” 1963,

b. Water rights and access for maintenance.

c. Liability for damage caused by flooding etc.
d. sale of electricity.

The ‘Water Resources Act’ 1963

Made no specific reference to water-mills and conse-
quently there followed a considerable amount of
argument a+ to the intention of the Act in this
respect. The main legal argument hinges on whether
the water for a mill is abstracted or diverted. In the
light of recent court cases (Dee Mill v Dee River
Authority; and Farm Industries v Devon River
Authority) it would appear that no charge can be
made for water used by a wheel or turbine, as the
water is returned to the river in a nonpolluted state.
Tt is reasonable for the river authority to specify
minimum flows for the main river during times of
drought so that the fish will not be killed.

If water is flowing in a leat and has been for years
then you have established a legal right and with it
one often has the right of access to maintain the leat
and any works in connection with it. It should be
remembered that this usually works both ways in that
you have an obligation to maintain it should it fiood
someone elses land. Where the flow has ceased in a
leat, or a new scheme is planned, a licence may be
required by The ‘Regional Water Authority’, Whether
they can charge an annual fee is a matter for debate
and there is considerable discrepancy between regions.
It should also be mentioned that mills and weirs help
to improve the oxygen content of the water, which is
vital to fish survival and growth {especially where
high-BOD agribusiness waste is dumped in rivers
— Ed)).

The right to take water

and to maintain works may be writien into the deeds
of the property or the local records. A search is often
worthwhile, particularly if there is a dispute,

Liability for damage
In general everyone has a duty of care io his
neighbour when he is carrying out anything that
could endanger his person or property. Provided you
have taken ail reasonable care you will probably be
all right but your insurance in respect of ‘Public
Liability’ should cover you against your own
negligence. This is more important in urban areas.
Under the Electricity Nationalisation Act the
various boards were given a monopoly of the sale of
electricity. By joint ownership of the plant it is
possible to run it without money changing hands.
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Economics

Does it pay? To be abie {0 answer this question we

should calculate or estimaie the fellowing: _
a. What will your initial investment be {(including
or excluding your own labour)

b. What annual cost will you incur.

¢. How do you value your own time for maintenance
d. What value of power should you get from your
plant.

Fixed costs

For the purpose of calculation capital is costed at
average borrowing rate say !0% and the fixed costs
are those reguired to pay for this capital i.e.. interest
and repayment over ten years,

FIRE S ELECTRIC

Variable cests
These are the annual running costs which are very
low with hydro-electric power as the fuel is free.

by
Cash flow Chris Shiliing
ft is relatively easy to caloulate the output of the
machine over a period hat the costing is more
difficult. Firstly you must vost it at the value of the
fuel that vou are replacing. s0 1t is obviously best to
replace the most avpensive, usually electricity fiist.
Sevondiy you must estimate the change in the price
of fuel over the next few vears {u dangerous past
time). [t is possible to make allowances for inflation LOW IMPACT TECHNQLOGY,
and growth so that vou have an efzborate "Cuash {low’ 73 Malesworth Stieei,
programme for several years ahead but in the present Wadebridge, Cornwali

time of rising costs. most are out of date in a very

short time. There ure further advaniages with regard

to taxaticr sHowuanges and [ would suggest that you
consult your accountant.,

Saiety

T cannot stress feo hard the need for the strict safety CO‘JNTRY CI-IEEE

meastires as follows:

Warer AN D Y(EHURT

is Design yvour spillways so that there is no danger
» tlocding your property orf your neighbour.

2t Fence all waterways. ponds, water-wheels etc.
against livestock and chiidren.
Electrical

Keep everything dry Tlm & Cat Clarke
L ]

Stop the machine when making connections
If in doubt seek professional advice = .
Mechanical Wlthlel Farl'ns Ltd..,
Guard )l moving parts. helts, gears etc. w- -

ithiel, Cornwall.

By way of warning: An acquaintance of mine
returned home 1o hear a noise coming from his
milliiouse: he rushed in to stop the machinery but
caught his coat in the main drive chain. As he was
wourd into the sprocket he manaped to push a
crow-bar into the drive and stop it. Not everyone
has a crow-bar to hand at such times, 50 be warned.

{LIT wishes to point out that it has no financial
interest in artificial iimbs, solar-powered or otherwise,
So please don't practice amputation instead of
waterpower.
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RECREATION & ENVIRONMENTAL SERVICES

. Land TRECARRELL MILL
[ Kd Leisure AUREeToN

CORNWALL

COADS GREEN 285

Enguiriess to : Quarries Cottage
Yeldon Rill
CHACFORT: Tevon.

mel 3+ Chapgford 2346.

Lear Sir,

I %would like to thank you for your enquiry regarding
Lydro - Flectric power, Our firm can design and build plants
ior most situations, but we are also interested in supplying
complete packages for your own installatiom.

Ve can produce equipment at a very competive price but
depending on your location %e would advise you to arrange for
a Jocal uvuilding tirm to install it to our drawings amnd if
necessary supervised by us.

It would be of great help to us if you are able to
sive us approximate detsils of head and flow; photographs and
drawing:s %ould also be of advantage.

The machirery for a TOKw plant will cost from £1I500 to
£2000 plus piping concrete and cable. You will appreciate that

the on site costs are the most variable as no two sites are the
Same.

*e also have some second - hand equipment available
from time to time,

Anticipating the rise in cost of electricity we can
oifer you a reasonable return on your capital investment while
assisting you %o carryocui & practical conservation Project.

Hopirny that we can be of assistance to you.

-

R .{JJ . Armstron} Evans

PLANNING, CONTRACTING AND MANAGEMENT OF GARDEMS, PARKS AMD RECREATIOMAL FACILITIES
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CARBURETTORS
AND PRESSURE
REGULAIORS
FOR NATURAL
AND
METHANE GAS

REMEMBER: ITS A GAS/NEW PRODUCTS
’éo m---- -& ] SHOWS YOU HOW AT THE
|20ePEP | MINIMUM COST

THE OBSERVER. 28 JULY, 1974

Giving

The article by Nigel Hawkey balances, dip. 1ts beak in a
on Dr Celin West's sniar engine  receptacle of water, returns 1o
135! week promats me to point  its previous position, more water
out that an engine based omn evaporates and th® nrocess 19
wimilar, although not identical, repeated again. Both machines
prindpies, has been sold in depend on the alternate contrac-
o number of shops. It i3 catled tion and expansion of an
& ‘Crazy Dninkdng Bird." One enclosed volume of gas. causing
wets the bird's head, the water a lquid to flow back and forth,
evEparaies. the g&s [nslde con-  altering the equllibrium of the
irmety, causing Howd o Bow up  machine.  Both may work in-
a tube go that the bird over- definitely, given, in the case of

=
w"—?ﬂdz&—_-;r,
g

Battersea the bird

Dr West's machine, a supply oi
heat, and, In the case of the
bird, a supply of water.

In fact, 1 se4 pe theoredcal
reasen wiy g Arcay ol <4y,
8 hundred Super-Crazy Drintung
Birds, rbaps each a hundrad
feet high, Hning the bank of thas
Thames, ghould not replace
Battersea Power §t tion. Daes
anyone ¥

SE16. ¢, A, Btickiand
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' POWER FROM FLOWING WATER

Fuels are no longer cheap. Since the advent of
electricity, the limitations on watermill power earlier
imposed by the geographicai focation are no longer
important: the energy can be readily transported by
wires. The fact that many miil sites produce only
small amounts of useful energy is also unimportant;
using modern control methods the available power
can be used to carry “base load” while peaks of
demand can be taken from the national grid. A mill
which can develop say 20 hp continuously (or at any

wato

rate manthe af the veaary will nravids

Sevaldl LVILIS U 0% yhoor win g vaus
heating at about 48,0600 B.Th.U per hour, or some
123,000 units of electricity per year. {(Value £1230
at Ip ver unit.)

The method of extracting this energy from water
generally involves passing it through a turbine which
then drives an electrical generator, The type of turbine
depends upon the pressure head of water available
and generally speaking the greater the head, the smaller
the quantity of water required for a particular cutput,
and ilie cheaper the turbine. The available power in
killowatts from a water soarce is approximately P =
QH/16 where Q = quantity of water flow in cubic
feet per second and H is the working head in feet.
{oue gailon of water weighs 10lbs and a cubic foot of
water weighs 62 4lbs, i.e. 6.24 gallons per cubic foot
of water). If metric units are used in the formula,
P = QH/138 wherz Q is the quantity of water flow in
litres per second and H is the working head in metres,
P as before is the elzctrical power produced in
killowatts,

Using the above formula, the amount of potential
power available at a site can readily be caleulated.

It can also be seen that if some means of increasing

far covaral
LR "3

a weijr, dam or sluice or by conducting the water via
a pipe from a higher level, the amount of water
required for continuous operation is reduced. Any
increase in the amount of water stored behind
impounding works during wet periods may be utilised
during a dry spell to maintain the production of
power.

ft is sometimes feasible to improve upon an
environment while providing a source of Jow cost
power for industrial purposes. Areas of water contained
by new dams or impounding works can often be used
to hide the scars of past mining or to cover other

derelict land, At the same time they can provide

water-based leisure [acilities which may also vield
revenue.

In under-developed countries, impounded water
can be a useful source of protein in the form of fish,
in addition to being a store for irrigation and
drinking water, and can provide potential power for
pumping water to more distant areas. This power can
be used tor the grinding of com and for processing
other {oodstuffs, sawing of timber etc. Thus. in
remote areas the use of expensive imported high
energy fuels may be avoided while the benefits of
power may be enjoyed. Much of the cost of a
comprehensive water resources development consists
of local labour and material which is another advantage
the imported machinery and know-how being a
proportionately low content in the overall scheme.

The civil engineer is a practitioner of the art of
hammessing such resources of naiure as water power
for the use of man. He considers alternstive arrange-
ments of flow, head, machinery and civil works to
obtain the best and most economical scheme at each
site while maintaining the balance of nature in the
environment.

the working head can be found — say by constructing

Vincent Allen Ass0ciates, consunng Civi engimeers 291 High Street, Epping. Essex CM16 4BY. U, K..

HAVE YOU GOT A WATERWHEEL
OR WATER-DRIVEN GRAIN GRINDER?

Want repairs?
Qualified millurights available.
For details {guoting ref: LIT)
AL COLMAN & P. UNWIN,

51 VICTORIA ROAD,
DISS, NORFOLK.

(East Anglia and Midland areas preferred)

WATER TURBINES

Made to measurr Plans & Specifications,
Cor tracting ric

Southwest and West arca

R. ARMSTRONG-EVANS,
QUARRIES COTTAGE,
MELDON HILL,
CHAGFORD, DEVON.
{tel: Chagford 2346}

COSTS: Approx. £2,000 for 2-15 kW

QUOTE REFERENCE: 1.IT-W

Spectality: low-head wkines
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The Independent Petroleum Association of America
estimates domestic crude oil prices have increased
about 24% since the first of the year (1973). That is
more than US Petroleum prices rose in the preceding
decade.

Of the almost 6% per year load growth predicted
for the Pacific Northwest in the next 20 years, only
11477 per year is attributable to population growth.

The amount of oil discovered per foot of explora-
tory drilling. From 1860 to i920, when oil was
fairly easy to find. the ratio was 194 barrels per foot,
From 1920 to 1928 the ratio declined to 67 barrels
per foot. Between 1928 and 1938, partly hecause of
the discovery of the large East Texas oil field and
partly because of new exploratory technigues, the
ratio rose to its maximum of 276 barrels per foot,
Since then it has fallen sharply to a nearly constant
rate of about 35 barrels per foot.

The Cost of Living Council reports that 53.3
millicn galions of tue! ol will be exported from the
U.S. duning 1973, a figure 284 higher than the past
year {1972y (Energy Digesr, 11.16.73

According to the UN report, “World Energy
Supplies 1968-1971" the United States is still the
world’s largest oil producer, followed vy the Soviet
Union. tran and Saudi Arahia.

A TYPICAL ROUND TRIP TO SAN CLEMENTE,
FOR THE PRESIDENT. consumes a fantastic 71,000
gallons of fuel, For the Key Biscayne trip the figure
is 30.000 gallons. Three helicopters with a total fuel
consumption oi 450 gallons, usvally escort the
President to Camp David and back.

When the President is in Florida. the Air Force
provides a 24-hour airborne radar patrol over his Key
Biscayne retreat. Yet unaccountably, the radar planes
are flown to Florida from McClellan Air Force Base,
California, though radar planes are available in
Florida.

DURING THE 12 MONTHS ENDED LAST JUNE
30, only 40.2 per cent of first class seats on U.S.
airline planes were filled, compared with 55.9 per
cent in ¢oach class.

Even if the Arabs are willing to sell us oil, the
investment required by the oil industry to satisfy
world demand in the next decade is staggering.
According to the Chase Manhattan Bank’s annual
survey, the petroleum industry will spend $1,000
billion by 1985. Of this, they will have to bormow
$400 billion. “That the petroleum industry could
obtain so much money in competition with all
other segments of the worldwide economy is by no
means certain.”

Denis de Rougemont, the Swiss sociologist and
writer, defines a civilised country as one that protects
its forests. On the basis of this definition, Britain
(which is 7 per cent forested) is the second least
civilised country, next to lreland. Finland ranks
first with over 60 per cent forests.

For the third time this year, members of President
Nixon's personal security force have been relieved of
duty because. allegedly, they were smoking dope.

The latest instance occurred last week af the El
Torto Marine Corps air station in Califoriua near
Nixon's San Ciemente home. Eight members of the
President’s personal security guard, all with high
security clearance, have been transferred from the
security detail reportedly for smoking marijuana.

The Japanese Ministry of Construction has estimated
that by 1985 industrial waste will lie in « layer 2.5¢m
thick over the whole inhabited area of the country,
By the year 2000, Japan will be consuming 76 per
cent of the world’s iron ore and 92 per cent of its
crude oil in a vast cloud of industrial pollution,.
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My Teeling is that if there were unlimited funds it
wotid take an unlimited length of t(ime. Those
working on the problem would just keep working and
working on it — why should they worry? They'll
always have work and good pay -- enough to buy the
tast gallons of oil.

Tsn't tlis all very obvious? Qur own dear Bob
Stromberg from Sandia. as bright and likeable a
gentleman as you would ever wish to meet, might
really accomplish something if he and his crew had
some good clear goals and the likelihood they'd lose
their jobs if they didn't produce. The country
seems in regard itself as the custodian to an increasing
number of scientists and experts who are rewarded
with granis and contracts and the avid attnetion of
the rest of us every time they help us take a bum
turn. 1Y the captain of a ship has sunk it through
negligence, better to throw him to the floor of the
lifeboat and let the amateurs take a try at sailing

than to help him to the tiller again.

What was interesting at the meeting? Exxon
Corporation is selling small silicone cells, gach one
produces Y2 watts, they are about the size of a sheet
of paper folded in half the long way. The cells are
enclesed in clear polycarbonate and have an expected
life of over 15 years, They are beautiful but terribly
expensive. Each one costs 530 or S520/watt, The
researchers would not guess about how cheap these
might become in the future. They showed slides of
these cells coupled to batteries on off shore oil rigs in
the gulf where warning lights and fog horns must be
sunplied with energy. An interesting and vital part of
these installations was the greasy rubber band they
string above each panel of cells -- sea gulls don’t like
greasy rubber bands and therefore perch elsewhere.

At the end of the meeting a man was outside
swealing and laboring to set up a demonsiration of a
small solar powered steam engine -- the concentrating
collector consisting of two racks of shaving mirrors
{some of the shaving mirrors with plain rims and
others with gold culicue desizns on the rims). The
boiler kept running out of water, the mirrors had to
be adjusted constantly as the earth turned. Scattered
clouds blocked the sun periodically. The man wrestled
with the device, explained that it was a model of a
large power plant he wished to build. It seemed
wonderful that there on the neat Lawn in rront of the
NASA Lewis research center, 4 kind of institute to
make other institutes feel ashamed of their lack of
guards, government limosines and dignity, there was
a demonstration relying on hardware purchased at
two different drug stores with different brands of
shaving mirrors.
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Low Impact Technology, 73 Molesworth Street, Wadebridge, Cornwall.
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THE JOURNA L OF ORGANIC LIVING

I'f natural foods are a necessary part of your *Many of us", tay the authors,"are changing
life, then you will welcome Nature's Food:, the way we eat as part of an overall change
beautifully illustrated, detailed cookbook by in nur lifestyle. We believe in a diet that is
Peter Deadman and Ysren Betteridge{available simple and harmenious, cheap and wholesome,
from SEED Lookshoep). non-destructive{to other creatures, other men

and scur planet) oand based on & fair share of
what 15 available, We believe alse, that eating
in this way poth cur physical and spiritual
health will grow, for we cannot truly feel a
separation between the the two.

W AKINE WET
CoLy, MISERADLE

[F M (5 wHAT
OREANIC LIVING 1)
ALL ABeuT, GivE
ME THE <17 AVY,

NN,
/ ”,J/a
g K‘E‘\

WE MIHT B8 CLOSER 10
NATVRE, BUT AS R AS
| €AW SE€E , tue'RE JvdT)

"Tt is mysterious and exciting to rediscover
the rower and beauty in food, and the uses to DISTRIBUTE SEED!
which it can be put, Food and its many dimensions —_—
becomes a tonl by whick we can change ourselves

:'“? Slgkness ;O 2e§1th. ?nd f;om unhapﬁ1nessth Join us in our efforts to disseminate
af_gaﬁp‘"esﬁtf 00 Lsigas'ﬁf E ose ti the earth, SEED and what we stand for., We need
i;L N ;aas ]; E’ an}] 'g: ue S“grea energies people to directly handle circulation
us.may a e well wl you. in their home towns, colleges, etc.
. This need only involwe You once a
Nature's Feods tells us about the importance month and will supplement your in .

and uyses of various grains, beans, vegetables,
breads, spreads, Sauces and drinks, and covers
* . H * Please contack us:

evarything from travel ing foods,seasonal foods,

rourishment for nursing mothers and babies, and iﬁ?'PgiggggfigZ§DAD, LONDON .11
breakfasts,to wine and beer recipes, herbal 8l: *
remedies, kitcnen utensils and the art of washing
up. STOCK SEED IN YOUR SHOP:

With AWAKININS SPRING, young and tender wild
greens are nature's way of cleansing the body
after a winter of -ating coarse foods.Forag-

ing for your own food s free and gives you a For a regular supply of SEED for
chance to tune in with all growing things, Some sale in your retail outlet/bookshop/
may be found growing along hedgerows, but it is natural foods store, contact us at
impertant te know they haven't been sprayed with the above address.,

weed killers or insecticides.

Let us know what you think If you have any experience Name ....... e e,

about SEED. Tell us what you that will help people to Address .........coviiiicnnnnrnan .
want to see in it, or perhaps live in closer harmony with Cirraeaeaas e raaaaan riemmeraes
what you'd like to see out nature or increase their hrrrreaee . Cerreanes JR
of it. We need your feedback. capacity to enjoy living, cheque/P.0. for £2.4p enclosed
It will keep SEED what we pass it on to us.
want it to he - a forum for
those people who are into Make SEED your magazine. {Use separate piece of paper
organic 1iving. Sybscribe, contribute. We'd if you don:t want to cut up

like to hear from you. your magazine}
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PARTICLE
OF
FEAR by Anthony Tucker

Questions of nuclear reactor “safety™ pule into
insignificance beside the apparent threat, extending
hundreds of thousands of years into the future,
associgled with plutonium. Since nuclear reactors
of all kinds, and not only fast breeder reactors as has
been suggesied in some reports. are associated with
plutonium production and release. the latest US
assessment of  public hazard posed by plutonium
blights the whole technology,

Dr. Tamplin and Dr. Cochran. two US experts,
now argue that o single plutonium particle, one
thousandth of a millemetre tone micront in diameter
or less, can induce lung cancer. Industrial retention
of partivies of less than a micron cunnot be guaranteed
by any known or roreseeable technology and, inany
case, accidents are bound to happen. They have
certainly occurred (n the past and, taking the round
figure of 24000 veurs for the half life of
plutonium-2 39, imply that man has atready exposed
himself and future generations to some level of
hazard for upwards of 4 quarter of a million vears,

According to UN Scientitic Committee reports
significant quantities of plutonium, which evolutionary
provesses hud mare or tess eliminated from the surface
of the carth hetore the era of nuclear fission
technologies. have afready been released by accident
or design.

Remembering that a particle of the size suggested
as being bkely to cuuse fung cancer has a radioactivity
of Test thun one third of a militonth of a miitionth of
a curie (025 picocuries) these earlier releases ook
stnister. Bomb tests, for example, released some
300.000 curnes of plutonium-239. Bomb accidents,
such Jiome at Palomares and  at Thule, have
resulted in tocully high [evels of contamination and,
in the Palomares incident, in an unknown amount of
nlutonium bemng carried by the wind over o wide area,

Plutonium-235. un isotope hardly less deadly than
239 but less jang-lived for its half life is around
90 years. was produced in much smaller quantities
by nuclear weapons tests fabout 10,000 curies) but
has reached us by accident. Some 17 000 caries were
“ijected into the strato phere”™ by a satellite which
has 4 plutonwun power source and which burned ap
on reentry in 1961, A similar power source reentered
the atmosphsre “and fell into the Pucific Ocean™ in
1970, and a similar plutonium generatar went into
the sea off the Culiforniun coast wken a weather
satellite exploded during launching in 1968,

as

Stockpile threat

These recorded events inc, -.i¢ only the tip of the
problem. No one really knows what radionuclides,
plutanium included, have reached the atmosphere
(and us) through mishaps, fires, technical failures of
filter systems and the myriad mistat.es -vhich men

are certain to have made since they % .. - orted to
handle the material. But the amount ¢ . :tAnium
now stockpited, etther for weapons . (.. use as

nuclear fuel, is now very large and goc ang at an
accelerating rate. As Sir Kingsley Dunhara r=2cently
pointed out, & few kiingrams of plutonium-239 are
enough to threater the whole of mankind. But
piutonium-239 is alreadv stored in ton gquantities
throughout the norther~ “:emisphere,

The true risk of cancer induction might be ~i*ner
greater or somewhat less than that indicated b, :he
msessment. But in either case it appears thr ihe
existing levels of permitted exposure are .<i ory
much too high. The urgent question is wheihzor -1 i
possible, either technically or economically, to reduce
“routine” emissions of plutonium to less than one
hundred thousundth part of presently permitied
levels. In Britain, where plutonium waste isstored as
hot liquid (with such disturbingly dangerous and
plutonium-like radionuclides as Americium-241}) it
witl be argued that questions of plutoniuin particle
release are hypothetical, That is not true for, wherever
plutonium is handled, separated or processed, there
is bound 1o be some release,

Nor is it reasonahle to argue, as has been suggesied
by nuclear proliferutors, that we have to be
“reasonable” and rtelate wuclear risks with other
everyday risks. such as those of lung cancer {rom
cigarettes. or injury through road accidents. We are
not talking about risks only 1o ourselves. nor about
risks which cun be calculated with any certainty,
Nor are we talking about a risk which can be avoided
by those who wish to aveid it - by not smoking
four instunce.

We are talking about a risk which is invisible but
reaches so fur inte the future thet i is almost
heyond comprehension. one which is so uncertain
and enormous that & single major accident or crror
of judgment. or the activity of a single unbalanced
human, coutd entrain an irreversible degradation of
carthly lite, [tis time to pause and reassess, before we
go so far that we are hooked on plutonium in the
same sick way that we are hooked on oil.
GRADUANI
1974
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"OIL ADVERTISING: BRAINWASHING AT PUBLIC COST
by Lee Stephenson

Environmental Action.March 2, 1974,

The oil industry has bombarded the American public
with a multimillion dollar advertising campaign in
recent months carrying its side of the energy crisis.
Prime-time television has frequently carried colorful
messages, and major newspapers and magazines have
had dozens of full-page advertisements with huge
bold headlines — all to proclaim the companies’
innocence of any wrongdoing.

But the cne thing the companies haven’t said in
their multimillion dollar campaign is that they are
getting the public to pay for most of it,

The cost of nearly all of the advertising — all but
that which advocates specific changes in legislation
— can be deducted from taxable income as a
“legitimate business expense” by the oil companies,
according to the Internal Revenue Service (IRS).
Thus the companies have an indirect public subsidy
in their campaign to defend their high profits and
proclaim their innocence against charges thai they
have cause, or at least could have prevented, the
current energy crunch.

Although all American industries can use the same.

deduction, this provision in connection with other
special tax favors gives the oil industry a percentage
rate of tax on income far lower than the average for
U.S. industry. In fact, the companies pay a lower
percentage of tax on income than does the average
citizen.

The deduction includes all of the cousts of
advertising, including fees to advertising agencies,
preparation and the purchase of expensive print
madia space or electronic media time. For instance, a
60-second commercial carried coast-to-coast on the
NBC evening news program costs $27,000 and a full-
page advertisement in the Washington Post on week-
days costs about $4,670.

Such a television commercial reaches millions of
homes {the 60-second spot during the NBC news
program teaches about 9.5 million) and full-page
newspaper advertisements may reach hundreds of
thousands. Most of the energy-crisis-related newspaper
ads have appeared in limited markets, such as New
York City and Washington, D.C., to reach “‘decision-
makers.” However, some companies have taken their
ads to wider markets. One full-page newspaper ad in
late January by Mobii Qil, which reprinted four earlier
messages under the headline “Don’t read these ads if
you've made up your mind about oil profits,” was
placed in nine large newspapers with a total circulation
of approximately six million. A single ad in late
January by Exxon headlined “Exxon plans to spend
nearly $16 billion over the next four years to help
get more energy to youw,” was run in newspapers in
the top 50 advertising markets in the country with a
combined circulation of over 30 meillion.

Electrical utilities hnve also jumped on the energy
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advertising bandwagon in recent months, and these
companies have a special public subsidy the oil
companies do not have, Investor-owned public utilities,
which are regulated by state public atility commis-
sions, often have their customers pay for company
energy crisis advertising by including the costs in the
rates consumers pay. Although some public utility
comrissions have begun to restrict the inclusion of
consumption promotion and controversial issue
advertising in the utilities’ rate base, in most cases
customers will pay for advertisements suggesting
steps to meet the energy crisis, criticizing environmen-
tal controls promoting nuclear power, and advocating
rate increases and the suspension of clean air
regulations. .

The energy company advertisements have also
been criticized for miscepresentation and deception,
Calling the recent oil company and utility advertise-
ments a “multimillion-dollar propaganda blitz,” six
members of Congress petitioned the Federal Trade
Commission (FTC) in January to require proof of
claims made by companies on energy and environmen-
tal issues. In 197i the FTC started a program to
investigate product claims made by companies, but
non-product or so-called institutional advertising has
never been monitored by the FTC, .

The six petitioners include Senators Birch Bayh
(D-Ind.), Thomas McIntyre (D-N.H.) and Frank Moss
(D-Utah), and Represeniatives Les Aspin (D-Wis.),
Benjamin Rosenthal (D-N.Y.) and Andrew Young
(D-Ga.). The companies cited in the complaint
include Shell Qil, Tenreco, Champion International,
Mohbil Oil, Exxon, Pacific Power and Light, Wheela-
brator-Frye, General Electric, Amoco Qil, and the
Investor-Owned Power and Light Companies.

A second official complaint to the FTC was filed
in January by Environmental Protection Agency
Administrator Russell Train in response to a Chevrolet
advertisement advocating the remova! of automobile
emission control equipment. The ad’s clairs that an
increase in gasoline miieage of up to 25 percent could
be achieved by removing the equipment is “grossly
inflated and misleading,” according to Train, who
asked the FTC to investigate the advertisement and
to “prevent such misleading advertisements from
occurring in the future.” ’

Richard Herzog, the FTC’s assistant director for
nationa! advertising, said the Commission has also
had an “‘unusual number™ of other letters complaining
about the companies’ advertisements. Rut although
Herzog acknowledged that he was heading the
Commission’s review of the complaints, he refused
to characterize the work as an investigation and
would not speculate as-to when or what type of
response the FTC would make. Qther Commission
sources have said a large investigation of energy




advertising is underway and have predicted the FTC
would take some action to control non-product
energy advertising.

FTC Chairman Lewis Engman has said he favors
some curb on image advertising intended to enhance
the companies™ commercial  weil-being. However,
Enrman and FTO investigators have had a difficult
time defining the purposes of institutionul advertising
and de not think that al! forms should be controlled
under any circumstances. The FTC is very reluctant
tp tamper with politizal ads which advocate a
legislative position on a controversial issue, The right
B to express such un Opinion no matter lhow
N obnoxious -- is guaranteed by the First Amendment.
However, wiien false or misleading information is
used to justify such o position, or whe:n an institutional
advertisement 15 clearly  interded to improve a
companyv's product appeal. or stock marketability,
the FTC 1 ronsidering action,

The only otior frderal agency that exercises control
over company advernising s iite Federal Contmunica-
tions Commission (FCCy under its Fuairness Doctrine.
That set of regulations requires television and radio
stations which present one side of o controversiat
issue to abso allow “reasonable opportunity” for the
presentation of contrasting viewpoints,

The initial determination of the tairness issues is
left up to the local hroadcasters, and maost stations
claim 1o meet this requirement with their news and
public affairs programming. However, the stations are
ultimately responsible to the FCC for the balance
they present in these controversial matters, and
complaints received by the Commission are supposedly
taken into account when the local broadcaster’s
b license comes up for renewal every three years,

The conrent of advertising presented by a station
i5 dlso subject to the Fairness Doctrine, and if the
opposing viewpoint to an oil industry advertiseiaent
1$ 1ot given a “ressonable opportunity.” individuals
o groups can filke a complaint with the FCC, Few

favor of the complaintants, although there are some
instances of success.

In 1973 a citizen’s electric utility monitoring group
the Georgia Power Project, and two other iocal
organizations complained to the FCC about a series
of Georgia Power Company advertisements in support
of a pending rate increase. One broadcaster
Atlanta and a4 second in Augusta had refused to
allow the groups to respond to the company's
messages. The FCC ruled in favor of the groups in
December of 1972, requiring the stations to allow
response time: to the groups and setting an important
Fairness Doctrine precedent.

The other potential area under FCC regulations for
a different viewpoint from advertisements is the
public service announcements (PSAs) that local tele-
vision and radio stations carry. There is no requirement
for any specific quantity or subject matter of such
announcements, but it is understood the licensee will
carry some messages of public interest free of charge.

PSAs most often take 1he form of broadcasting
netices of ¢community meetings Or using messages
supplied by the Advertising Council. The Council iz a
non-profit, public service corporation which conceives
and puays for the production ol advertising messages
an a variety of public issues. The ads are then supplied
free of charge to radio and television stations to use
as PSAs,

The Council’s work has been widely praised, but
the organization has met some criticism (for conflict
of interest due to its industiy- and business-dominated
board of directors. For instance, the Council prepared
a campaign for Keep America Beautiful Inc. (an
organizaticn composed mainly of container and
beverage manufacturers), suggesting that “People
start rollution, people can stop it.” The Advertising
Council has thus helped to lend credence to the
beverage industry’s contention that consumers are
more responsible for litter and pollution than the
industries which create millions of tons of throw-

complatnts are filed and even fewer decided in away containers yeurly.
Don'tread these ads
if you've made up your mind smphmﬁmdn:ﬂv
chout oii profits. over the next & years
_ tohelp get more energy toyor.
Nowx chaourt fhose: —
recor profits of ours.
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The board of directors of the Advertising Council
is composed entirely of manufacturing, retail, utility,
insurance, advertising, publishing and broadcasting
corporations. Moral: Don’t expect the Advertising
Council to produce any public service announcements
countering energy company claims.

Of course, the FCC has no contrel over print

advarticing which ic why pomnany newenanar and
““'UAI.AA]IAI& TFilwiIL 1o WIIJ UulllFQlI: llb“aya?‘l‘ Ariud

magazine messages are more prone {0 heavy advocacy.
Most television advertisements by the oil companies
present a low-key message to minimize Fairness
Doctrine problems. But, as newspaper advertising
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ENERGY SHOULD BE EYERVBOLA™S BUSINESS

The oil companies bave been pumping out the advertisements ak
most daily but those wbo might counser the mdustry's claims
bave been unable to pay bigh ad rawes. Above s a sample of
counter advertisements amilable at cost from Public Interest Com
munications,

executives readily point out, the public owns the
air waves and thus has a right to regulate their use;
individuals or companies own the press. Again, a
constitutional issue is involved.

The Washingron Post’s Vice President for Advertis-
ing, Joseph Lynch, told Environmenial Action there
is no limit on the amount of advertising space a
company of group of companies can buy and said
there shouldn't be. Lynch did say the Post regutarly
screens such advertising for libel, obscenity or factual
problems, and said that several oil company ads had
receitly been questioned and two seni vack to the
companies for different statistics. But he admitted
tite newspaper is not in a position to investigate the
statistics or alleged facts used and “‘unless we know
for sure that it isn’t true™ the ad is likely to run.

The Posts ombudsman, Robert Maynard, said he
had received no complaints about the volume of
energy company advertising in the newspaper, but
added that he thinks the volume of such advertising
presents a problem. Maynard said contrasting view-

points probably could not be adequately presented
by the use of the letters-to-the-editor column, guest
columns, or even editorials, and said “I dont know
what could countervail that [the volume of ads)
short of having the same amount of money” to buy
advertising space. Maynard also said that although the
news columns of the newspaper had devoted
considerable space to energy problems and some of
the company claims, the volume of company
advertising seemed to outweigh the exposure of
alternate viewpoints.

Environnmental Action could not find a single
advertisement in a major newspaper or magazine
which attempted to counter the energy company
line. Groups contacted that have charged the
companies with misrepresentation or falsehoods said
they simply did not have the money to answer the
company claims through advertisements.

A S8an Francisco-based non-profit communications
firm, Public Interest Communications Inc., has asked
the San Francisco Examiner for regular full-page
advertisements free of charge to respond to the oil
companies, But there is apparently no precedent for
a major newspaper to give free advertising space to an
individual or group to balance or respond to
advertising campaigns. The Exaeminer has not
announced a decision on the request.

The outlook for opposing viewpoints on the air
waves is equally complicated. A Washington public
interest group, the Media Access Project, is preparing
a Fairness Doctrine campaign to force television
networks to air counter-industry ads. However, the
group says its chance of success is limited because the
FCC iz likely to rule that the ads are adequately
balanced by network news programs,

In an attempt to give citizens the materials to launch
a counter-industry energy advertising campaign, Public
Interest Communications has prepared a full set of
newspaper, magazine, radio and television advertise-
ments. The group is offering the materials at cots to
individuals and groups to either purchase or solicit
free advertising time from the media. But a spokesman
for Public Interest Communications said the group
thinks people should not try to buy time because
the public has a right to free access to the media.

WHAT TO DO:

Environmenial Action is preparing a letter to the
publisher of the Washingron Post to express concern
over the large number of prominently displayed
energy company advertisements and the inability
of most people who might counter those ads to buy
advertising space. The newspaper’s ombudsman has
asked EA to propose a solution to the problem. You
might take the same action with your local daily
newspaper if it has carried a significant number of
national or local energy messages.

Public Interest Communications Inc. (1300 San-
some St., San Fraacisco, Calif. 94111) also has a free
“Handbook on Free Access to the Media for Public
Service Advertising” and can supply individuals or
groups with its newspaper, magazine, radio and
television messages.

Sfrom Environmentai Action,
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-Solar-heated future
Advocates of alternative energy sources received good
news on February 13 when the House of Representa-
tives passed the Solar Heating and Cooling Act of
1974 with a decisive 253-tc-two margin.

The biil, sponsored by Rep. Mike McCormick
{D-Wash.), will subsidize the construction of 4000
housing units, half of which will be solar-heated and
-cooied. The other half will be solar-heated only. Half
the units will be installed in public housing and the
other half will be put into private homes.

The bill aiso gives NASA the authority to contract
for solar systems in factories, colleges and barns, as
well as homes. It is estimated that $12 to $17 million
of the $50 million authorized in the bill will go
toward these large uniis.

McCormick believes that the nation will save
$2 billion a year in fuel bills il only five percent of its
buildings receive 80 percent of their energy from
the sun.

Action on a similur bill has begun in the Senate,
with hearings set to begin at the end of February.
S. 2658, the Senate version of the bill, is expected
to pass by a wide margin,

from Environmental Action.

accidents which the designer prefers to consider
“incredible”. {(Critics point out that the Fermi
meltdown, though contained, did technically exceed
the *“Maximum credible accident™.}

Fermi fast breeder reactor.

Michigan, USA.

Born 1967. Died 1967,

What tie customer wants is his electricity as cheap
and reliable as possible, and his prospects of this hang
cruciaily on rhe nuclear decision. Coal and oil are
becoming scarce and expensive. Development of
British mines or vorth Sea oil cannot bridge the gup.
The Generating Board wants to order one or two
nuclear reactors a ‘vear, or roughly 1,250 megawatts
each. to the end of the decade. then spesding up
unttit nuclear covers the entire growth in demand. The
detailed figures »re arguable, but the overall scale
is not,

It was for this reason that the Generating Board
chairman Arthur Hawkins is asking for “*bread and
butter nuclear plant.” regarding the reactor purely as
a mach:ne for producing his power efficiently and on
time. This approach concentrates the mind. but
where does it lead?

Thus the AEC says of “hypothetical” LMFRR
accidents where safety systems fail that **if a practical
means can be found to . accommodate the
consequences . . . [it] should be considered.” Critics
would argue that if it cannot be found, proven by
experiment, and implemented, then the reactor should
not be built, Likewise. the AEC considers it “‘rezlistic”
to evaluate the effects of postulated accidents only
on the assumption that engineered safety features
work as designed; but since their failure is considered
credible, this line of argument does not seem very
promising.

The regulatory and promotional sides of the AEC
have recently disagreed by one or two orders of
magnitude about potential radioactive releases in a
LMFBR accident. Uncertainty in the explosive
potential of 3 LMFBR may be greater stili, so that
containment that is adequate {on paper) for “design
basis accidents” may be too little for other plausible

THINK YGU GOT PROBLEMS?

Monks® date with death

Seventy monks at the Mount Athos monastic

community in north Greece have threatened to burn
themselves alive if 11 other 110nks and two superiors
from Mount Athos are dismissed on orders from
Istanbut in o dispute over whether they should give
up the Julian calendar and use the Gregorian.

— Agence France Presse.

“He used ro serve in the canteen at Brixton.”
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Taming the National Parks
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Birdwarchers —~ Binoculars must be equipped with
soft rubber evecups to prevent injury to eyes and
fucial bones. All field guides carried in the pocket
must have soft covers. For added safety, it is
recommended that the hook’s corners be trimmed
round. Edges of pages should be ragged. 1o prevent
painful pzper burns,

Boaters — Boats, which must be equipped with
Coast Guard-approved satety and survival gear, may
not be operated in water over shoulder depth, unless
they are equipped with double-ontrigger systems,
Campers - Tents must be constructed of a fabric
containing no less rhan 50 percent asbestos or other
firesretardunt  fiber. and must be equipped with
approved sprinkler systems. To reduce fire and
carbon-monoxide asphyxiation hazards, all vehicular
campers must drain their gas tanks before retiring for
the night.

Chiliren - Park visitors under ¢he age of 21 must be
handcufifed at ali times to a parent or other responsible
gdutt. Large families or youth groups in which the
children outnumber the adults may elect to use leg
irons insiead.

Climbers - Parachutes must te worn on all ascents
of over 300 feet. hoth back and chest parachutes jnust
be worn. Climbs during winter months and in
inclement weather at any time ot year are prohibited.
Lishermen Mae Wests or other Couast Guard-
approved Motation gear must be worn at all times
when within 50 feet of any body of water. Hooks, if
used, must be blunt. Waders and hip boots may not

be used unless they are provided with drain holes
below the ankle.

Hikers -- Visitors walking the backcountry must stay
on the fenced boardwalks provided. Hikers must
make five-minute stops at each of the rest stations
provided at quarter-mile intervals. {(Note: The logs
and stumps spotted at irregular intervals along the
boardwalks are for local color only, Do not sit on
them as there is always danger of picking up splinters
from any unfinished wood.)

Picnickers - Breukable bottles. sharp metal cans, and
fires are prohibited. Meat containing bones and other
hard foods are permitted, but visitors assume ali risks
to dentures. Soft foods in pliable packaging are
strongly recommerded.

Photographers — Wildlife, trees over 25 feet in height
balancing rocks, waterfalls, and other potentially
hazardous objecis may not be photographed with
wide-angle, close-up, or other lenses requiring the
photographer to approach within 200 feet,

Senior Citizens - Visitors over the age of 35 must
furnish proot of having passed a cardiac examination
within the past six months. Such proof is not necessary
in the great majority of cases, since most older visitors
will not he leaving their autos.

Sightseers - Safety goggles must be worn at all times
when viewing scenery so that eyes will not be exposed
directly to the air, which may be laden with dust,
pollen, leaves, or other material potentially injurious
to the eyes. Sunsets must be viewed through smoked
or heavily tinted lenses.
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Visitors Generally — Rangers or other park personnel
may from time 10 time require that visitors use
parasols, iong underwear. rubber boots, rigid headgear,
crampons, snowshoes, gasmasks, or other safety
equipment. as climatic and ather local conditions
Jictate.

I e Park Service can get its hig-brother safety
det together. mayhe Mr. Walker can accomplish his
goal: “U'm not going to be satisfied with merely
reducing the nunther of tutalities in the parks.” After
all, the national parks dalready post an enviabie safety
record: last vear, the 298 areas in the National Park
System tcomprising over 30 mitlion acres of lands
and waters) racked up 2106 million visitor-Jays and

only 143 fatalities, “As far as | am concerned, a
single death in our parks is one death too many.”

Hold on, Mr. Director, that's going too far. Your
goal is an impossible dream. Even i your keopers
prevent every single human visitor Trom fuiiilling
what so obviously  appears {0 vou 1o he their
uncenscious Jdeath wishies, there will still e at feast
ong tatality, For, with the snutting out ol adventure,
excitenent, and exhibiration, the value of the nationat
park visit will have died. And trat siozle death will he
one deatit oo many.

TARN SOUCIE. NOT MAN APART « APRILWTE

HAVE YOU GOT A WATERWHEEL OR WATER-DRIVEN GRAIN GRINDER?
Want repaoirs? Quelified Millwrights available.

A, COLMAN & P. UNWIN,
91 VICTORIA ROAD,
DISS, NORFOLK.

(East Anglia and Midland arcas preferred)
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J. LEFFEL & CO., SPRINGFIELD, GHIO

HINTS ON THE DEVELOPMENT OF SMALL
WATER POWERS

This prmphlet has been prepared tor those who
contemplate the construction of small water power
planis on small streams Tor the purpos: of generating
electng current for general home use and it 1s intended
W onvey Jertan information in order that the
subject may be grasped by those uni-quainted with
the general ruies and requiremenis for such develop-
ments.

It s generally understood by al} that o flowing

stream may be made to produce power, but it is not
generally understood what information is required by
the manuiacturer of water power equupiwent in order
tiat proper advice and recommendations may  be
i civen. Therelore we are outlining telow the rutes
b and requirements that musi be observed when asking
for iformation pertaining to the Jevelopment of
witer power We will add that the sulject matier of
thic pamphiler applies prindpally  to the <maller
Jevelopments, but. ar the same time, the sume rules
mav be applied o the larger developments to a
certain extent.

Fail or Hean

| In order o produce power trom u tlowing stream
there must be o “fall™ in the stream. This “fall™ s
almost siwavs avgmented, o increased by the
zonstruvtion of o dan. A dam in the stream s
pevessary in order 1o raise the water to a maximum
level to croste 3 head, and to Jdivert the water from
the stream 1o the turhine. or water wheel. This heag
Jat s creaded is the vertical distance from the surface
of the water at the dJum down to the surface of the
water in the stream betow the dam and at a point
where the turhine will be located,

As thie wsetul nower thut may be produced from any
waterpower 33 the direct produce of the “head™ und
the weight of the water. which weighs 62.34 Ihs. per
cubic foot. it fallews that the “head™ availuble and
the umount of water flowing in the stream in cubic

g (eet per minute ure ghsojute factors when it s
desired 1o compuie the amount of power that may be
developed.

It will be understood that the term “fall” means
the naturat tull or drop in the course of a sercam, and
that the term “heud™ defines the vertical drop
resulting from the construction of a dam in the
stream. Please note Design 30 illustrating how this
term is apphed to a turhine instaliztion.

B How to Determine the “Head”

When selecting the dam site it is well to remember
that the higher the Jdam is built the more the “head”
will be, and the grecier the “*head” the more power
M2 given amount of water will produce: and the smaller
fwill be the turbine. Thereiore, it is well to exercise
care in the selection of the dam site so that the
highest possible head may be realized. However,
consideration must be given 1o the cost and possible
damage to your neighbor’s property. Usually the
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topography oi the ground will suggest the logical
location for the dam. although there are other
determining factors to be taken into consideration,
such as character subjects, We will say, however, that
area, ete. Space does noi permit a more detailed
treatment of these subjects. We will say, however,
that it may be well to have an engineer or surveyor
run out “‘contour lines™ upstream from the dam site
representing proposed water levels back of the dam.
In this manner the flooded area may be determined
hetore the dam is built, and serious complications
avoided if such there may be,

After the height, or elevation, of the water back of
the dam hos been established, levels may be run
downstream with an engineer’s level or transit 1o
determine the “fall”™ or “head™ that may be secured
below the dain site within a reasoaabie distance. It
follews that the TOTAL HEAD that may be secured
is that which is created by the dam plu. the “fall” or
“head™ that may be secured below the dam. This
TOTAL HEAD is represented by the VERTICAL
DISTANCL from the surface of the water back of the
dam down to the surface of the water below the dam
and at the pomt where the turhine may be located.

If the developed “head™ is low: thai i, from o few
fzet up to ten to filteen fect, the turbine is usually
tocated right at, or very close to the dam, the water
being conveyed to the turbine through an open flume
or penstock. But. in some cases, where the head is
not any greater than mentioned above, the iurbine
may be quite smull and for that reason alone it might
ke more economical to convey the water to the
turbine through a steel pipe line.

In some cases, regardless of the head secured, it is
desirable to place the turbine some little distance
below the dam to secure additional head due to the
tall ¢t the stream beclow the dam. In such cases a
pipe line. or an open flume or open ditch may be
used to convey the water to the turbine. However,
there are cases where an cpen tml race may be
excavated from the stream to the powerhouse to
secure at lzast part of the fall below the dam; this
being less expensive than the above mentioned pipe
line or difch.

Mcasurement of water flowing in the stream

vhe second absclute factor that determines the
amount of power that may be developed is the
quantity of water available for nower purposes
flowing in the stream. Quantity of water for power
purposes should be expressed in “cubic feet per
minute” (C.F.M.)

There are two well known methods of measuring
streams; one by the weir method and the other by
the float method. Both nethods are {ully described
and illustrated on a leaflet attached to this pamphlet.

There are cases where it is obvious it the water
supply is more than adequate ior Lthe power to be
developed but in most cases it is highly important
thai the water be carefully measured.

It will generally be found that the flow of water in
any stream will vary greatly with the season of the
year and this should he tuken into consideration when
measurenients cre {aken.




" The minimum flow of a siream, in most cases, has

a duration of several weeks during the dry season, and

this flow, when taken into consideration, represents
the amount of water that can be developed continu-
ously, or 100% of the time outside of that period of
time the stream may be in flood stage.

As the flow of the stream increases, the amount of
power that may be developed increases, although it is
true that as the flow increases the actual head on the
turbine is decreased somewhat on account of a
greater quantity of water being discharged into the
tail race which raises the ievel of the water therein.

As the flow increases beyond the normal, or average
stage the head is reduced still further, However,
pericds of high water and low head are of compara-
tively short duration and while this condition must be
contended with, it should not be allowed to stand
in the way of the development of the water power.

It is obvious that a stream should be measured at
various times of the vear in order that complete data
on the flow be established. Daily measurements are
ideal and may be made conveniently, especially if the
weir method of measuring is used,

[t is also obvious that any measurement taken
during flood pericd would be of little value except
that such measurements may be used to estimate the
size of the flood or waste gate in the dam. [t should
be noted here that if the stream is subject to fioods,
provision must be made in the dam to allow the
excess water to escape; thereby preventing damage to
the dam and powerhcuse structure.

Effect of Pondage

When a dam is built in a stream there is created back
of the dam a pond that is really a storage reservoir
that may be used 1o very good advantage to conserve
the supply of water during times when the turbine is
consuming less water than is flowing in the stream,
and to supply water over and above that flowing in
the stream, and to supply water over and above that
flowing in the stream when it is needed. [f the pond
is of sufficient area the above feature is of much
benefit during times when the stream ic at minimum
flow. )

In further explanation it may be stated that the
ioad on any plan is seldom, if ever, fixed as it may
and will vary with the needs of the power consumer.
For example: Let us assume that the maximum
capacity of the turbine is 600 cubic feet of water per
minute, and that the load on the turbine at the
moment requires all of this water te develop the
load Assume also, that the flow of water in the
stream at the same time is only 300 cubic feet per
minute. 1t will be seen that the turbine will consume
the 300 cubic feet of water flowing in the stream
plus 300 cubic feet more per minute which wiil be
drawn from the pond. Now assume that in a short
time the load changes tu the extent that the turbine
only requires 100 cubic feet of water per minute.
Inasmuch as there are 300 cubic feet of water flowing
in the stream and the turbine only requires 100
cubic feet of it, the difference, or 200 cubic feet of
water per minute, will be stored in the pond to
eplace that which was drawn out.
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A great many water-power feed and flour milis
depend a great deal on pondage as they operate during
the day, drawing on the pond for excess water not
supplied by the normal flow of the stream. At night
they shut down and the flow of the stream refills the
pond which allows them to start the next morning
with a full pond.

From the above we believe it will be seen how
important and necessary the pond is to the successful
operation of a water power plant during times when
the normal flow of the stream is not great enough to
supply the maximum capacity of the turbine installed.
In other words one may take advantage of the
existence of a pond and install a larger turbine than
he could otherwise, and, thereby, be able to carry a
greater momentary, or peak load for short times.

Therefore, the area of the pond created by the dam
should be given along with the information regarding
the head and the quantity of water, The area of the

nmand mav bhe egiven seonroximately and in terms
Pt LGdy Ve Rl dppatcaciiadair J daaa adn wlaaiany

of acres.

Estimating the power required

As this pamphlet is principally for those who
desire to install water power equipment to drive
generators for furnishing electric current for home
and farm use, we will confine our remarks to that
type of load.

It may be your wish to furnish electricity to only a
small coitage, a group of cottages, a group of farm
buildings, or perhaps, to a private estate including all
the buildings thereon. But, whatever it is, there are
cert:in items of information we shouid have to be
able to advise you regarding the amount of power
required to accomplish the results you desire,

A list of the total number of electrical outlets in
all of the buildings should be made, and this list
should include only the outlets for electric lights.

Then, in additicn, list all of the electrical appliances
that may be used, including heaters, flat irons, radios,
television sets, electrical ranges, milking machines,
cream separators, etc. With such a list at hand we can
then estimate the approximate peak load that would
have to be carried by the turbine and helps us to
decide on the proper size of turbine and accessory
equipment.

Types of Electric Generators

There are two types of ¢lect ic generators that may be
used, and we are refer ‘ag to their electrical
characteristics in this instance. One type generates
Alternating Current and the other type generates
Direct Current. The type to be selected depends on a
number of factors which must be given consideration,
Alternating Current may be transmitted much greater
distances than Direct Current without undue loss and
with smaller wires, Therefore, the distance from the
power plant to the place where the current will be
used is a very important factor and should be stated
in your inquiry.

The size of the generator is another : .ctor, but that
is determined when the power of the turbine is
determined, and, therefore, this will be taken into
account when the recommendations are made.




The type of equipment to be operated by the
electrical! current is, also, a factor, and it 1s well to
remember in this connection that any electrical
appuaratus having heating elements, such as light
bulbs and heaters, may be operated by either
Alternating or Direct Current. On the other hand,
any apparatus operaied by electric motors musi be
equipped with either Alternating Current maotors or
Direct Current motors as it 1s substantially true that
it is impossible to have a mctor that will operaie on
botlr A.C. anld D.C. current.

{f vour buildings are already {urnished with
Alternating Current equipment it is a very deciding
factor tn the selection of the generator, irrespective
of the distance the current must be transmitted. But,
if this apparatus is vet 1o be purchased, consideration
mav be given te the selection of a Direct Current
generator and equipment to suit. Direct Current
generators are generally less expensive than the AC,
¥ tvpe. and, if wound in a certain specific manner for
l constunt! voltage. expensive governing equipinent for
| the turbine equipment may be omitted.

For additional information on this subject please
write to any of the principal electrival manutacturers,
or vonfer with your local electrician.

Types and Styles of Turbines

The James Leffel & Compuany, with main office and
factory located at Springfield. Ohto, having manu-
factured turbine water wheels since 1862, have many
lines of patterns from which i selection may be made
to fit practicaily every condition of installation. We
are prepared to furmish turbines developing fraztional
horsepower up to thousands of horsepower, and these
are made in many different styles to meet the
} requirertents of our customers,

No Inquiry is neglected regardless of the size of
the equipment invohed. and each and every inquiry
s given prompt and careful attention. We earnestly
desire that the party making inquiry correspond with
| us treely. and we will do everything within our power
to advise and counszel him to the end that when the
j plant is completed it will be a thing of usefulness
and not a fusfure. We urge vou to accept our advice
B and suggestions BEFORE work is started. Altogether
g (o0 many people have come 1o us for advice AFTER
they have aitempted o make an instaliation, relying
on their own limited knowledge of an art that is
§ highly specialized. They have nothing to their credit
#l but failure. foss of time and much money which, ii
properly directed in the beginning, would have spelled
suceess.

The successtul compietion of a waterpower plant
is mot a ditTicutt problem if it is properly engineered
in the heginning. If the owner will realize that the
problems (onfronting him are of an unusual Ruture
and that to solve them properly requires special
 training, he will not start construction or expend his
resources without proper advice.

We have endeavored to show in this pamphlet what
jl information we must have in order to properly advise
| those who are contemplating the construction of small
water power plants, and. on receipt of this information,
we will promptly advise the amount of power ihat

may be developed, together with a :uggestion as to
the type and size of turbine *hat would best suit the
conditions. Quotations on ti:e equipment will also be
given at the proper time,

At this point we might Jdescribe in detail the
various types and styles of turbines which we are in
position to furnish, but to do so would have a tendency
to confuse ard we would, therciore, prefer to dwell
on this matter at length after the first preliminary
information is at hand which s covered in this
pamphlet. We will, however, describe briefly a few of
the more common types of turbines and their
applications,

A turbine water wheel is o device for transforming
the energy of fulling water to power in a form which
may be applied to the driving of machinery, electrical
or otherwise. The empounded water back of the dam
tlows into a flume or penstock which is built into
the dum. and from thence, it flows through the
turbine and into what is known as a discharge pit, or
tail race, eventually reaching the stream again below
the dam.

A turbine may be installed in a vertical or
horizontal position, but the vertical position is 1o be
preferred as it is usually more economical and
efficient. The illustrative page referred to above
shows a typical, vertical, open tlume turbine. When
this type of turbine is installed an extension shaft is
attached to the coupling on the top ¢nd of the turbine
shaft, and on this extension shaft is mounted a pulley
for driving a generator by means of a quarter turn
beit. Necessary bearings are aiso mounted on this
extension shaft. Examples of quarter turn belt drives
may be found in our bulletin No. 38, copy of which
will be sent on request.

The flume in which the turbine is instalted is usually
built of concrete, but sometimes wood or steel is
used. An open flume or penstock is one that is open
at the top to the atmosphere, and a closed flume 15
closed at the top which is below headwater level, In
this case tclosed flume) the extension turbine shaft
and the gate operating shaft pass through suitable
packing boxes in the top of the flume.

When turbines of small capacity are used under
heads of water ot about fifteen feer or more, they
are often installed in steel or cast iron cases and the
water is conveyed to the turbine by means of a pipe
made from steel or wood.

In all cases the surbine s fitted with o set of
adjustable gates of the wicket type that may be open
or closed (o any degree from closed position to open
position, and they are located in the gate, or guide
casing mentioned above. These gates are used to
regulate the flow of water through the turbine
runner, and thus regulate the power and speed of
the turbine.

In many ¢ases the adjustment of the turbine gates
is accomplished by meuns of a suitable handwheel
located at 4 convenient place in the powerhouse, and
connected to the turbine gate operating mechanism by
suitable shafting. In other cases the adjustment of the
turhbine gates s accomplished by an automatic
governor, which automatically adjusts the turbine
gates to maintain a constant speed on the turbine
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- when the load is diminishing or increasing. When used
this governor is located in the powerhouse and is
arranged in such a manner that the turbine gates may
be operated by hand if desired,

Whether or not a governor is needed depends on
the size of the turbine, type of load on the plant,
type of generator used, and the desirability for good
speed regulation. It is also a factor in the cosi of the
equipment as the governor cost is sometimes as much
as that of the turbine equipment if the turbine is
small. These as well as related questions are covered
in detail when the quotation is made.

In instances where the turbine is installed in
concrete or wooden flumes, we consider it our duty
and a part of our business to furnish information
showing the proper size, or the internal dimensions of
such flumes. as it is of the utmost importance that
these flumes be built sufficient in size to handle the
water without undue loss in head. It is well to note
here that the water flowing in the flume flows at a
velocity determined by the size or area of the flume,
and, as it requires a certain amount of head to
produce a given velocity, it follows that the higher
the velocity the more head is required to produce that
velocity. The head is lost to the turbine and, therefore
does not produce power. [t is highly important,
therefore, that the flume, pipe line or penstock, as
well as all the water passages conveying water to fae
turbine be designed with ample dimensions, and we do
all that is possible to see that this type of construction
is carried out. But, all too frequently, we find flumes
and penstocks designed and buiit altogether too small
for the size of the turbine instalied. The result is that
the turbine does not operate under the head expected
and the owner is sorely disappointed with tne
performance of the plant.

Trash Racks and Hzad Gates

To prevent trash and flpating material from getting
into the turbine and plugging up the water passages
with a resultant reduction in power and efficiency,
and, aisq, possible damage to the turbine, it is highly
desirable to install at the head of the flume or
penstock a suitable trash rack made from steel bars
set on edge to the flow of the water and properly
spaced according 1o the size of *he turbine. It is usual
to design trash racks so that the maximum water
velocity does not exceed one and one-kalf feet
per second.

68

Just back of the trash rack should be installed
suitable head gates that may be operated easily to
close the water out or the flume or penstock to
allow the turbine equipment to be inspected, cleaned,
or repaired as the case may be.

We manufacture both trash racks and head gate
equipment and we will furnish further information
regarding these items on request,

Old Water-Power Plants Remodeled

It often happens that an old, abandoned water-power
plant is purchased and it is desired to have it
remodeled and brought up to daie, In such cases it
is well for us to know this in the beginning, as we
have records of many of these sites, and such
information means a saving not only to the customer
but to ourselves as well. Quite often existing structures
may be saved, and if the old flumes or penstocks are to
be used we should have full information regarding
them. In most instances of this kind it is desirable to
have one of our engineers visit the site in order to
get first hand information and data.

Services of an Engineer

As mentioned in the above paragraphs, we are
prepared to have one of our expert engineers visit
the water power site to collect the necessary
information and data on existing water power
structures to assist in the platining of the application
of new turbine equipment. This engineer would aiso
be competent to take measurements of the head and
to go over the ground in a preliminary manner,
advising to the best of his ability and experience,
whether or not the project is practical.

Arrangements for the services of such an engineer
may be made on written application to The James
Leifel & Company, Engineering Department, Spring-
field, Ohio.

In Conclusion

We have discussed in a general way.in this pamphlet
severa! items of information that should be given us
when inquiry is made regarding the possibilities of
small water powers and, in conclusion, we will group
these items in condensed form on the following page
in order that they may be readily taken into
consideration and proper reply made.
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" 30 Renewable Energy Forms and Thair Use
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The Performance of Flat Plate Coliectors. H, Hottel & B. Woertz. Trans Amer Socy of Mechanical Engineers. Feb 1942,
Intetmittamt Absorption Cooling Syswris. D. Williams et al. Refrigeration Engng. Dec 1953,
Solar Uistillation. Dept of Econ & Social Atfairs. UN Publicns. 1970,
How 1o Make a Sofar Still, 4. Whillier %t G, Ward, Brace Research Institute. MrDonald Cellege of MeGilt Univ, Jan 1965,
Heating By Solar Energy. Buelow & Boyd. US Jrnl of Agricultural Engineering. Jar 1957.
Sol Shot and Growhole. Lama Cookbook Funu. 1972,
Large Enciosures and Solar Energy. 5. Dietz. Architectural Design. April 1971,
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Sun-Heated Ski Lodge Slit into Mountain Slope. P. Grillo. Interiors Mag. Jan 1951,
MIT Builds Sotar Heated Houwse, Aschitectural Engineering. April 1959
¥ Low Cost Sofar Heatea House. M. Telkes. Heating & Ventilating Jrnl. Aug 1950,
§ House with Sunshine in the Basement. H, Thomason. Popular Mechanics. Feb 1965.
Solar House Models. H. Thomason. Edmunds Scientific Corpn, 1985,
Ml Solar Control and Shading. A. & V. Odygay, Princeion 1967,

B Domestic Solar ¥uter Heater. M. Khanna et af. Indian Jrn of Scientific and Industrial
Rasearch. Feb 1959,

How to Build a Solar Water Heater, D. Sinson & T. Hoad. Brace Research Inst,
McDonald Colege of McGiil Univ. Feb T965.

B Designing for Survival, Architectural Design. July 1972,
Low Impact Technologies in Housing. A. MacKillop. Architects Jrol. July 1872
Plastic Covers for Soiar Collectors, B. Whiltier. Solar Energy Jrnb. July 1963,

Prospects & Limitations of Solar Energy Use in Developing Nations,
M. Saif-U1-Rehman Sotar Energy Jrnl. Feb 1967,

The Role of Solar Energy in on Intermediate Technology for Developing Areas.
B P. Ward. Procdgs Conference on Technology Development in Small Transitional Socs.
| Feh 1968.

The Sun as an Energy Source. G. Ward. Brace Research Inst. McDonald College of McGili
University. May 1961,

} The Sun — A Manual. Fdited P. Burberry. Architects Journal. 12 Jan 1863,

Sunpath diagrams and Solar Heat Gain Catculation. P, Petherbridge. Building Research
Station. Paper 39. 1965.

3.03 wind Energy
The Generation of Electricity by Wind Power. E. Golding. Spon 1955,
Fawer fram the Wind. P. Putnam, Van Nostrand. 1848,
M Ciscovering Windmilis. J. Vingce. Shire Publicns. 1968,
Windmills and Watermills. J. Reynolds. Praeger. 1970,
Electric Power from the Wind. P. Thomas. US Federal Power Comm. 1945,
B Wird Energy Voi 7. UN Conf on iew Sources of Energy. Aome 1961 (UN 1963).
B Wind and Solar Energy. Proodgs UNESCO Svmposium. New Delhi. 1956.
Energy from the Wind. World Meteorological Orgzn. 1954,
E Can We harness Power from Windmills. S. Kidd & O. Garr. Popular Science. Nov 1972

Wind Generators: Heres an Advanced Design You ean Build. H. Meyer. Pop Science.
i Nov 1972

R Putting the Wind up the CEGS. D. Stabb. Undercurrents No 2. 1872,
PN The S-rotor and its applications. 5. Savonius, Mechanical Engineer. Vol 53, May 1931.
i Introductivn 2 the Theory of Flow Machines. A. Betx. Pergamon. 1966.
4 Low Cost Windmili for Developing Nations. VITA Handbook, 1970.
Savonius rotor Windmill, VITA Power Source Plan. 1972,
Janta Barbara Fan Blade Windmill. VITA Power Source Plan, 1972

A 1kW Wind Lighting Plant at Springs Head. M. Simonds. Brace Research Inst.
McDor:ald College of McGill Univ. Feb 1964,

Performance Test of 2 Savonius Rotor. M. Simonds & A. Bodek. Brace Researcn inst. Jan 1964,

| Notes an the Development of the Brace Airscrew. R. Chilcott. The Aeronautical Jrnl
of the Royal Arronautical Socy. Vol 73. Aprit 1969,

Current State of "Windpower Research in the USSR. N, Levv. Brace Research Inst.
Sept. 1968,

3.04 Small Scale Waterpower
Power from Small Streams. C. Crowley. Popular Mechanics. Sept & Oct 1940.
Your Own Waterpower Plant. C. Bassett ilother Earth News. May 1972,
The Wheelwrights Shop. G. Stucrt. Cambridge UP, 1963.
Tide Mifls in Britain. R. Wailes. Engineering Vol 52. 1938,
English Watermills. L. Syson. Batstord. 1965,
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Power from Water. T. Paton & .J. Brown. Leonard Hill, 1961.

Hydroelectric Engineering Practice. J. Brown. Blackie, 1958,

Tidal Power. T, Gray & O. Gashus. Plenum. 1972,

Generation of Power from QOcean Waves. B. Turley. Alternative Sources of Energy No 7. Sep. 1972.
Ocean Power Generation. H. Anderson. Oceanology Yearbook. 1967.

Some North Country Watermills. R. Clough. RIBA Publicns. 1965.

Tidal Power B t4e Severn Barrage. Procdgs Inst of Elec Engineers. June 1949,

Discovering Watermilts. J. Vince. Shire 1970,

3.05 Biological Energy
Algae Man and the Environment. {Ed) D. F. Jackson, Syracuse UP 1968,

Power Gae from Sewana Sludne Seiones and C

wer Gat from Sewage Sludge_ Geisnce an
Methane Gas on Farm and Plantation. International Sugar Journal, 54 1952

Solution to Polluticn, C. E, Bwr and X, D, Gilbert. Mother Earth News, May 1870

Methane Praduction from Farm Wastes, Agriculture 58 1952,

A Clean New Gas. Staff Report. Engironment. Dec. 1971,

Radical Gas. A Mackillop. Peace News. 14.7.72,

Micro-organisms as Allies. C. L. Duddington. Faber 1961.

Industrial Fermentation Industries. L. A. Underkofler and R, J. Hickey. Chemical Publishing Co. 1954,
Mass Cultivation of Algae. H. Tamiva. Annual Review of Plant Physiology. 8 1957.

3.10 Usetul Magazines

Alterrative Sources of Energy. Route No. 1 Box 368, Minong Wisconsin 54859, USA,
Me:cher Earth News, PO Box 38, Madison, Ohio 44057, USA,

Mew Alchemy Magazine. NA Inst. PO Box 432, Weaods Hole, Mass 02543, USA.
Undercurrents, 275 Finchley Road, London NW3.

Ecologist, I3 Molesworth Street, Wadebridge, Cornwall.

Peace News, Caledorian Road, London N1.

Consernus, NUS, 3 Endsleigh Street, London WC1.

Communes, 3 Russeil Way, Wootten, Bedfordshire, UK.

3.11 Organisations & Groups & Comparies Active in Alternative Energy Sources

Brace Research Institute, McDonald Cellege of McG#l! Univ. Ste Anne de Belle vue, Que, Canada.
VITA Inc, 3706 Rhode I Ave, Mt Rainier, MD 20822, USA,

Biotechnic Press. Box 26091, Albunuerque, NM 97125, USA.

Equality, Postfach 3413, Frankfurt/Main, West Germany,

Biotechnic Research & Develupment. Eithin ¥ Gaer, Churchstoke, Montgomeryshire, UK.
ITCG, 9 King Street, London WC2.

Survival Technology inc, 7801 Woodmont Ave, Bethesda, MD 20014, USA.

HYDRA, Gundelingerstrasse 462, Zurich, Switzerland.

Low Impact Technology Ltd. 73, Molesworth Street, Wadebridge, Cornwall. UK.

Council for Small inds in Rural Areas. 35 Camp Road, London SW19.

Khadi & Village Industry Comm, Vile Parle {W), Bombay 56, India.

The Homesteader, Oxford, New York 3829, USA,

Earth-Star Structures, 30 Benedict Sireat, Glastonbury, Somerset, UK.

Barglutli-Tribe, 3186 Dudingen. Canton Wallis, Switzertand.

INFO, 6 Bidwill Close, Yarralumla, ACT 2600, Australia.

Shelter Publications, PO Bax 279, Bolinas, CAL 94924, UDA.

New Science Group, 2036 Natural Resources Bidg, Michigan Univ. Ann Arbor, MICH 48105, USA.
Compagnons du Colombier, 1274 Chene du Fleuve, Les Cedres, PQ Canada.

Trans-Atlas Ltd, 19 Duke Street, Dublin 2, Eire.

Balaju Yamm Shala L1d, Balaju, Kathmandu, Nepal.

Dai-Dong. Koningslaan 2A, Bussum, Nedertand.
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WAIT TILL YOU SEE LIT'S SOLAR MANUAL —
IT'LL GET YOU HIGHER THAN THALIDOMIDE
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Prisure condition.

A PENSIONER'S bedsitter
looked like Dracuia's Castle,
a2 policeman said yesterday.

For the old man feared that
vampires would invade hiz tiny
room.

And he surrounded himselt
Wwith oblects to ward them off as
dusk fell.

There was garlic in the kevhole
and on the windowsi|l, T! ere were
hagzs of salt on his pillow and

more salt sprinkled on
the hlankets

Dread

But the dread of the
legendary binod - suckers
finally killed F8-year-oid
Folish immigrant Demit-
rious Myicrura.

8y SUN REPORTER

His landladv., Mry
Eugizig Rodazichwios. told
coroner Mr Frederic Hails

He weni to sleep with
a clive of garhe in his “He
mouth and choked, Police-

Strange

thought vampires
were everywhere, He

In Sweden, famed Israeli spoon-
bender Uri Geller has had a
paternity suit filed against him
by 2 young blonde mother. The
irl does not claim that Mr
eller 15 her baby's father. But
she savs that his magival bending
powers so attered her contra-
ceptive loop that it became in-
operable. She has produced the
twisted loop in evidence,

cunslable John Pre told
an inquest at Stoke-upon-
Trent,

Pc Pge. aged 22 a
horror Olm fan. said he
studied a bouk called the
Natural History of the
Vampire.

He found that the bed:
sitter was liltered with
ritual objerts te drive
aAwav vampires,

Mr Myiciura, a retired
pottery worker who came
to Britain 2% years ago,
was found dead in bed.

used 5.1, pepper and par-

lic to In.ec? them away.”
Mr Hails suid : " This is

a very strange case.”
Verdict: Accident

YAK
YAK

CHECK OUT

The silliest foresn
story as yet is being enjoved in
Katmmandu. It 15 headlined: “ Girl
Says I was Knocked Qut By Yeti”

The girl, 19 year old yak herder
Lakpa Sherpani, said that the
incident occurred in the Khonar
area near Everest. Mijss Sherpani
described the yetv as four feet
tall, with thick black hair below
the waist and brownish hair
above. After strilung her saveral
blows, i1 attacked her grazing
yaks anj Xilled five by twisting
their hornms,

YUK YUK

The
funcral of His Moit Gracious
Majesty the Lord Grimsby of
Katmandua took place in Lan-
cashire recently, after a lying in
state on a silken bed that lasted
three weeks, The casket was
covered with 1,000 carnations, A
funeral oration of poems by
Shelley and Wordsworth was
read. At €1,500. this was per-
haps the must expensive funcral
a parrot has ever had.

Said the owner, David Bates,
of Preston: " The lying in state
was just like that of Queen
Victoria. He had a diamond ring
on his heak, his iavourite piece
of jewellery, and a little crown
on his head, There were silver
candelabra, palm leaves and
ather things arpund him.”
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A BLACK vyouth leader from
South-West Africa will go on
trial in Windhoek next month
charged with caasing malicious
damage to property — scratching
slogans on the wall of his ceil
while held in solitary confine-
ment during five months of
detention without trial under
South Africa’™s anti-teryorism
laws. Thomas Ndalikutala Komati
22, of the South-West Africa
People’s Organisation Youth
league, used a spoon to scratch
political slogans.

Mr. Komati, detained from
January 31 until June 11, has
been charged only with malicious
damage. He originally pl-aded
guilty, but in court last week
sought to change his plca to not
gutlty on the ground that he had
suffered temporary insanity
following hallucinations during
solitary confinement. He said he
had found himself talking with
some friends who appeared to be
in the cell with him, and he
scratched the slogans during one
of these “visitations”, However,
the judge rejected the not guilty
plea.







