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Introduction:

The following report summarizes the progress and results of D.0.E.
Grant #DE-FG41-79R110051, "An Urban and Rural Demonstration éf a Wind-
Powered Water Pump". The late submission of this summary is due to the
fact that one of the two prototype‘windmills is still being modified,
and the final results are not yet in. However, as the report describes,
the project as original]yhproposed has been successfully completed.

Our original intent was to complete a four-vear design effort so
that the prototype Sailwing could be built by a do-it-yourselfer com-
pletely from off-the-shelf components. Once the design modifications
were completed, we proposed to comstruct two mills - one at an urban
commurity garden in Bosten, the other at the Cape Cod Bioshelter in
Hatchville. Massachusetts. Plans for the nachine would then be pub-
lished and made available in several forms. This report summarizes

the project in order of these four efforts.

1. The Crankshaft.

Four years of research on "Big Red", New Alchemy's original
Sailwing water-pumping windmill, had resulted in a working prototype"
which could be constructed at’a low ¢ost, but which required the use
of specially machined crank#haft and pump shaft components. The f@rst

four months of this effort focused on the redesign and testing of vari-

ous cyankshrft eonfigurstions.




The primary design criteria were (a) to convert a rotating
shaft into a 7-in total rotational displacement, (b) to withstand up to
2,000 fr-1bs of torque in an 18 mph wind, and (¢} to be constructed
with skills and equipment accessible to a typical do-it-yourselfer.

The original crank (see Figure 1) met the first two cr teria, but did
not adequately meet the third requirement. Four months of research re-
sulted in the design which isldesciibed in Figure 2. This proven crank
requires conventional welding and drilling equipment and emphasizes off-
the-shelf bearings which are commonly available. The first crank (see
Phase 2) employed 1-in pillow block bearings, and the most recent de-
sign (Phase 3) saves maney_and welding time by employing l-in flange
mount bearings. The crankshaft has operated without fail on three Sail-
wing windmills for a combined running time of eighteen months.

A comparison between the original and the final designs indi-

cates the success of this design effort: -

Prototype Crankshaft New Crankshaft
Cost of Materials %45 $44
Non~Professional
and Welder's La-
bor Hours to Con-
struct 3 . 3
Machinist's Time 3 0

2. The Pump Shaft, .
The original Sailwing prototype was employed in a2 high com-

pression application with a large volume (1 gal) diaphragm suction pump.

i
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Figure 1 The Original Sailwing Crankshaft
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The shaft required for this application was & sturdy, nor-buckling de-
sign made from 3-in EMT and machined end plates (Figure 3). Since the
typical anticipated application would require temsion stresses rather
then compression forces, we set out to design a pump shaft which could
be constructed inexpensively using off-the-shelf components. The pri-
mary design criteria were: (a) ability to withstand tension stresses
in excess of 500 1bs, (b) ability 'to adapt simply to crankshaft bearings
on tbp, and polish rod on pump below, (c) incorporation of 2 swivelling
capability to accommodate the wind rotor's yaw response to changing
wind directions, and (d) ability to accommodate a simple pump rod guide
for towers over 35 £t in height. '
Our final desigd-involved the use of a wooden red rod and a
commercial windmill swivel plus l-in of heavy wall conduit with several
welded connecting sections. We are satisfied with the des®n, and it

has performed flawlessly for eleven months of running time. “(See Ap-

pendix 1 for comstruction details.)

3. The Brske.
The original Sailwing prototype did not have a brake. The
operator »f this experimental machine had to manually stop the rotor
from mid-tower when furling of inspécting the machine. Two braking

strategies were designed in this project, but only one is ready for

#

wide-scale application.

The first, a manual turn-out lever, has performed beaufifully

on the Boston mill and on a Sailwing which we constructed in Yoro,
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Honduras, in January, 1981. The operator manually yaws the rotor out
of the wind while standing at a position inside the tower and below the
bottom on the wind rotor's stroke. Once the rotor is yvawed parallel to
the wind, it comes to a hait and the operator can manually furl the
sails from the same spot. We are very pleased with this strategy and
have found that it can be easily widerstood and performed by laypersoms
with no prior windmill exberignce(

The second strategy involves the use of a used rear wheel
automotive brake (see Figure 4). The operator engages the brake from
ground level and two 300 ft-lb springs bring the rotor to a stop in

~gusts of up to 28 mph. However, the brake and springs must be re-sét
on the tower top, and while we did construct a simple re-set lever,
we are not satisfied with this potentially hazardous solution.

For the time being, the manual turn-out lever can be recom-

mended as a safe, simple and effective braking strategy.

" ‘Phase 2: 'The Boston Windmill.

Construction and demonstration of the windmill at the former Chris-
tian Herter Center in Allston has been beset more by socip-politicail
problems than by technical dilemmas. tSes hppendix 2.}

The peried from the timﬁ that M.D.C. Park Director Robert Williams
~gave formal permission (Appendix 3) to construct the windmill (8/9/79),
until the windmill's pumﬁing debut on April 30, 1980, was a chaotic and

frustrating period. The humorous article in Appendix 2 describes several
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of the problems we encountered during the mill's construction, most of
which were the results of poor planning and poor communication from the
project's inception.

First, the good news: The Herter Center windmili began pumping
in April of 1979, a moment which was celebrated by visits from D.0.E.
Regional Administrator Harold Kechdne, and Massachusetts Energy Secretary
Joe Fitzpatrick (Figure 5). Eartﬁ Day, 1980, brought over four-thousand
visitors to the Herter Center, many of whom observed the Sailwing pump-
ing from a 5-ft head at an average rate of 700 gph in 2 steady 12 mph
wind. The windmill continued to perform well with only minor repairs
for over six months until the end of the 1580 growing season. Une ﬁeek
after the mill was shut down for the winter, vandals smashed the pump
and pump shaft, a situation which has not yet been correctes due to rea-
sons which are described below.

During the windmill's inaugural.season, two rounds of performance
tests were conducted, Wind speeds were measured with a hand-held Dwyer
anemometer from a position & ft upwind of the rotor hub. Pumping rates
were measured by filling and measuring an empty tank for three, l5-minute

intervals on both dates, The results are described below.

Performance Test Results

Sunday, June 15, 1980: »
Winds: S-SW, Variable, 7-9 mph )
Pumping Head: § ft Suction + 25 ft Elevation % 2.5 ft Friction =
) 32,5 ft Total Head
Gallons per Hour: Test 1 (10:00 am - 10:15 am} - 520
Test 2 (11:00 am - 11:15 am) - 490
Test 3 (11:30 am - 11:45 am) - 620
Average Pumping Rate - 543 gph
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Sunday, August 10, 1980:

Winds: W-SW, Average 10-12 mph, gusting to 15

Pumping Head: Same, Total 32.5 ft

Gallons per Hour: Test 1 (11:15 am - 11:30 am) ~ 730
Test 2 (12:00 pm ~ 12:15 pm) - 685
Test 3 { 3:00 pm - 3:15 pm) - 740
Average Pumping Rate - 718 gph

Major problems with ihisleffdrt fall into two primary categories.
The first, and most significant problem is a political one which could
only have been avoided by selecting another demonstration site. As of
this writing mo resolution is in sight and the fate of the windmill is
uncertain. |

The Sailwing windmill is not a machine which can be left untended
over long periods. The low construction cost carries with it the price
of manual furling in anticipatiﬁn of high winds. Unlike the more ex-
pensive conventional commercial milti-bladed water pumper which is self-
tending and automatically furls to avoid damage in high winds, the Sail-
wing must be manually reefed by it's operator. Thus, the proper site
for a Sailwing is one where the windmill'; owner is evailable in case
of storm conditionms.

Furthermore, the windmili is not a flawless design. Cables loosen,
sails flap, and Tigging must be jnspected. These factors, in conjunction
with the high frequency of vandalism jncidents in urban gardens, mandate

that the windmill's owner be committed to occasional repairs and inspec-

tion.
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In 1979, when this project proposal was written, New Alchemy In-
stitute persomnel and staff from the Suffolk County Extemsion Service
surveyed the available urban community garden sites for candidate plots.
The Christian Herter Center emerged as the outstanding candidate. They
had a young, ambitious staff and a good, working rapport with the gar--
deners. Furthermore, their modest -annual budget-allowed for the ex-~
pected repairs and parts replacemeént costs which would accrue. During
the windmill's construction and the first ysar of operation, the Cen-
ter's staff kept up their responsibilities and proved to be capable
stewards. However, in March of 1981, the Center officially closed its
doors and the buildings wers slated to become a sports museum by the
M.D.C. landlords. End of'fesponsible stewards, repair budget, and wind-
nill guardians.

As of this time, no clear scenario has emerged. As Appendix‘é in-
dicates, discussions about the possible relocation of the mill have

been initiated. Tn the meanwhile, the windmill cannot be operated.

The second major problem zrea concerns the windmill‘'s water system -
the well, distribution and storage componénts. The major problems here
were that (a) these costs were not inciuded in the oviginal proposal
and low budget, inadequate systems were installed, and (b) the M.D.C.
was neither properly consulted mor generously foergiving regarding in-

stallatjon of the storsge and distribution components.
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1. The well - The original plan was to use the existing 3-in gar.
den hand-pump well; however, the well was found to be too shaliow {6 ft),
and we were left without a budget to imstall an adequate well. As
described in Appendix 2, we hand-drove and developed 2 2-in well at a
cost that was within the Herter Center's budget. This put us in the
position of having tc install an above-the-ground suction pump, rather
than an in-the-v.11 pump pﬁich would have been iess prenme to vandalism.
The result of this unfortunate development was the vandalism and destruc-
tion of our 3-im cylinder in the fall of 1980.

2. The storage system - Virtually the same problem plagued the
storage system. An inadequate budget forced us to purchase a low-cost
wooden water cistern to bé-located on a nearby elevated hill., The tank
was found to leak and deform due to inadequate structural reinforce-
ment. Furthermore, the M.D.C. was firmly opposed to any tank on the
site, citing aesthetic reasons, and only after relentless (and costly)}
persuasion by local officiszls did they finally allow us to install the
tank.

3. For consistency's sake we should slso mention that the water
distribution system also proved to be inadequate for the same reascns.
Because of the M.D.C.'s objections to an cn-the-site elevated tank, we
were forced to spend limited funds on the installation of a long, expen-
sive pipeline from the garden to the tank at the M.D.C.-epproved loca-

tion 325 £t away.

o B e o e T T
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Phase 3: The Cape Cod Windmill.

Building a windmill on cur own home site proved to be a far simpler
effort than the first part of this project. As described in-the Progress
Report of September 27, 19789, we decided to install the second prototype
on a 52-ft octahedral tower adjacent to the Cape Cod Bioshelter (Figure
b). . . _

. This windmill is largely the same as that described in Appendix 1,
with three exceptions. First, as described in Phase 1 of this report,
we have experimented with a2 used automobile emergency brake from a 1969
Plymouth Duster. We are not yet satisfied with this design and will
continue to experiment during the summer of 1981.

Secondly, as part of our efforts to make wind-powered water-pumping
as economical as possible, we have attempted an innovative pump configu-
ration which could reduce the overall system's cost by 40 %. This cost
reduction is ‘achieved primarily through s;¥ings in the cost of the well.

A windmill's performance and pumping capacity is directly related
to the water volume capacity of the submerged pesitive displacement
pump cylinder. For a windmill with 2 known stroke length, one can eal-
culate the appropriate diameter cylinder for any particular pumping ap-
plication. Accordingly, commefcial.pump cylinders can be purchased off-

the-shelf in sizes ranging from 1 7/8-in diameter to 4-in in barrel

dizmeter.

Howevey, one cost consideration which the pump manufacturers tend

not to mention is the exponentially rising cost per feot for increasing
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3-in cased and developed well was installed off-set from the certer of
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well diameters needed to accommodate larger pump cylinders. For in-
stance, on Cape Cod a 3-in diameter cased weil costs $8.00/ft to in-
stall. The next available size in our region, a &-in cased well, costs
$26.00/ft installed! What this means for a prospective ﬁindmiller is
that a pump larger than 2%-in diameter requires a well that costs mn&p
than three times greater than the next smaller available size.

Qur calculations indicated that our mill would be able to pump
more than the load of a 24-in pump with a 7-in stroke. Faced with the
dilemmz of paying the cost of a larger well, we opted to increase the
windmill's stroke by an on-the-ground lever arm mounted adjacent to the

well.

The prototype apparatus is described in Figure 5. A 52-ft by

the windmill tower, Thé lever arm (still under construction) is de-
signed to operate by cable and weights from the windmill rotor and to
connect to the polish rod in a ﬁanner that is similar to that of a com-
mercial pump jack or oil field pump. We expect to achieve a stroke in-
crease of 2,5Xwith this system.

The third and final feature that diséinguishes this windmill from
its predecessors is the sail design. We have developed a more efficient
sail shape and have employed a heavier, 5.4-o0z cloth with a new, experi-
mental ultra-violet resistent. coating. We have selected North Sails of
Sniffden, Commecticut, as the first manufacturer of this sail. We al-
lowed the rotor to spin unloaded for three weeks im October, 1980, and
are véry pleased with the sails. We will know in three~to—fou;’yaars

whether the ultra-violet protective coating actually is effective.




Figure ¢ Schematic of cosgt-saving pump lever arm
undsr comstruction at Cape Cod Sailwing

e
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Phase 4: Educational and Related Efforts.

Three primary publications have been produced or are in production
as a result of this effort. Appendix 1 is a set of plans whéch are be-
ing distributed to New Alchemy Institute members at a cost of $5.00
for a limited printing of five-hundred copies. These plans are in-
cluded in a second publication, "The New Alchemy Water-Pumping Windmill
Book", by Gary Hirshberg,“to be published b, Brickhouse Publishers, Inc.i
in August, 198l. (See Appendix 5.) Finally, the plans are being in-
cluded in a guide to water-pumping windmills Ffor Boston's community
gardeners which is being written in conjunction with the Suffolk County
Extension Service. Cost and distribution information regarding this
booklet is not yet determined, but it is expected that plans will be

available to Boston residents at low cost by mid-summer, 1981.

Other related efforts:

A slide show describing the Sailwing windmill has besen pre-
pared and is available upon request for a modest fee from
the New Alchemy Institute. The show has been delivered to
twelve audiences and over nine-hundred people.

- On~-going educational efforts st the New Alchemy Institute
and the Suffolk County Extension Service have exposed over
6,500 people ¢o the windmill through worksheps and courses.
{See Appendix 6.)

- The Boston medie have capitalized on the machine through..
television and newspaper photographs. (See Appendix 7.)
At leas* iwo Appropriate Technology journals have docu-
mented the project. (See Appendix 8.)

- Perhaps the most exciting educational effort to result from
this project has been the construction of a four-bladed
Sailwing wind pump in rural Honduras, undexr contract with
Volunteers in Technical Assistance (VITA). VITA officials:

NIV H'.A-y-w‘-.-.ruvﬂ:i.
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heard of the project through discussions with D.G.E. offi-
cials in Washington, As a result, Principal Investigator
Hirshberg was sent to Honduras in March as a VITA consul-
tant. There, he comstructed a third Seilwing windmill for
4 small vocationmal school in Yoro (Figure ¥). This very
successful effort has been applauded by international
technical assistance groups throughout the world and sev-
eral more contracts are being negotiated. Incidentally,
the vocational school is planming to manufacture the ma-
chine for commercial distribution throughout Honduraes.
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A WINDMILL FOR BOSTONS URDAN GARDENERS

These days, oulreach at New Alchemy takes many and diverse
forms. New “how-lo-do-il” publications, an expansion of the
Salwday programs, and the proposed lood and fuel coopersiive
(see page 1)} are among our crealive responses 1o an increased
demand lor our services, We recently completed our firsi efion -
in an entirgly new dimension of outreach aclivifies — the
construclion/demonstration of 2 New Alchemy technology in an

urban’ area. .

The project, which was sponsored by the Depariment of

Energy Smalt Grants Program constiluled the tatest chapler in the
saga of the New Alchemy Sailwing windmill. Funds were provided
for the demonstration of state-of-the-an urban ang rural mills.

Ark, is currently under consiruction.

The urban effort represents our first attempt io move from
research info an off-site applicafion of a working New Alchemy
design. The windmill will be employed to provide waler 1o one of
Boslon's many community gardens, a fifty-family plot 2long the
Charles River in Allsion. The garden is localed a1 the Chrislian
Herier Center for Energy and Ecology, and is now in ils saventh
sezson. K is smalk, roughly one acre, and is used by loce! lamilies
as a source of fresh produce. Like most of Boston's urban :
gardeners, They have resurrected undeveloped soils {theirsis g
{andfill from Boslon's subway tunnel diggings) to creale an importani
food producing landscape. And, like most of ihe city's urban
gardens,
planning. The site is located on the banks of the Charles River,

bt the water quality of that waler body is very much in question.
Afer years of haufing waler from their homes tow car), or from the
Cenier's buildings (1710 mile away), *he gardeners insialled 2
hand pump two summers aga. This had proved io be adequaie for
thair nzeds, bul was far jrom cptimal, particularly for those

on the opposite end of the siie. The gardeners had aitempled o
construet a Savonius rotor for the job, but it had proved inadequate
for the lask. Out of desperation they umed 10 a number of iocal
agencies for assistance.

Enier New Alchemy and the sailwing windmiil. Readors of
Journal 5 wilt temember thai by 1978 we had evelved 8 maching

which could be built by laypersons from loca! malerials, but whim‘

, sl required 2 number of expensive machine shop componenis.
Subseguent 12 that articke, we redesigned tha mill's machined

The rural mill, which will be used 1o provide water for the Cape Cod

access to water was nof 2 consideration in the garden's :
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pants so that we had a windmill which was competitive with
commercial machines, bul which could be construcied totally from
ofi-the-shelf componenis at a considerable cost savings,

We seized upon the opportunity afforded by the DOE Small
Grants Program, 10 fund the new construction effort, and turned
1o Boston’s Sufiotk County Extension Service for help in selecling
an appropriale urban demonstralion site,

What a sile we chose! The Herer gardens are located on a
Metropolitan District Commission {MDC) recreation park, near a
busy commuter artery. In addition to the hundreds of walkers,
joagers, and roller skaters who pass by daily, the gardens and
windmill are clearly visible 1o thousands of molorisis who pass -
the site each hour. The winds off the river are magnificent and
steady. Locatad close 1o the river, the water table is only five feet

. befow the surface,

Let me say from the oulset, that our first off-site demonstration
was a thoroughly educational experience for al parties involved.

In many cases, our most important tool was our sense of humor.
Working in an urban—and yes, foreign—site posed a great many -
interesting obstacles. In fact, it was on the vefy lirst day, when the
first shovelfulls of earth were being removed, that | knew we were
dealing with an entirely new animal.

The project had begun innocently enough. We started by

marking out the holes for our tower footings, and commenced
digging under the hot August sun. The cameras shapped, the
shinis flew off, and three of us charged inlo the task, delighted at last
10 be underway. But the euphoria was not to las! terribly fong.
After digging one oot into the ground, we came upon & substrale
which can only be described as “boiler plate” ~— a magnificent
sublerranean monument to the era of subway tunnel digging nearly
one hundred years earlier, The earth wouid move for neithar
shovel, nor pick axe, leaving us no choice but to lum 1o that most
eppropriate of urban technologies — the jackhammer.

Renting the jackhammer proved 1o be a far less simple 1ask

than that to which we country bumpkins were accustomed, We
quickly learned that eredit cards and the other half-dozen
identification plates which stulied our urban friends' watlets did,

in fact, have a function. Our rental man turned out to be a thorpughly
skeptical character. From behind his Jimmy Carter grin, he

relentiessly harangued us on every aspect of cur eflors, 71
hours of haggling and explanaiions {yes, we really are by
& windmill , . . yes, it really is for pumping water . . . no_ v |
crazy . . ) we were batk in our holes, COmMmuning with ter
firma through the most exhitaraling of media. Al wan! rea |
well for a1 least twe more feet when suddenly we lgarnec '

- deep ihe water table really was.

k seems thai the water was particutarly high i this time o
due 1o water flow controls along the river. Perched in pur
built ponds, ankle deep in the now Steadily flowing stream
waler, we paid the approprigte respects fo Neptune, Bilt
McLamey, and Jacques Cousteau, contemplsted the adq
Prospecis now availablé, and iost ourselves in a mire of .
afiigator jokes from childhoods passed. in time, the reality
absurdity) of the situation now very much upon us, sobriet °
gained conlro! and we set out to complele our newly defi |
Jackhammering in two leet of water is an experience one
not go without.

When we returned our trusty too!, our rental man ief loose -'if
barrage of chatier from behind his grinning jaw, teasing ar - §

slapping for almost twenty minutes: “Washed my machine
haw, haw . .. Have a good time on your windmill, Don Oui

.. . Haw, Haw." | would have left him behind after a minut ;

he not had possession of my $100 deposil. Besides | had
I'd be seeing that silly grin again.

At last we escaped. Off 1o the bar 1o celebrate Day 1.

Things progressed in a similar fashion for several months |
There were the monihs of waiting for shipment of the right

finding it al the wrong depot, and then waifing for 1he rema
components to find their way past trucker strikes and stee!
1o the windmilt site. When the tower finally did arrive, we f¢
be defective, but rather than wait for the prediciable delays
in anpther round-trip ol shipping, we set out to build our o
the available pieces. Fabricaling our own version proved ic
an inleresting task in light of the fact that the nearest glecir
(for drilling through the steet members) was severat hundre
away. Undaunled, we built ourselves a siurdy, improved, a
somewhat vandal-proof tower, and then employed another
appropriate urban technology to transport it to the windmill
{see photo below).

Then there was the day thal the concrele was defivered to ¢
wrong MDC Park ("Whoops, sorry about that. ™), but that is
another story.

By the time we had the hardware and mastseracied on the
tower, autumn was upon us. Responsibifities on Cape Cod,
fact thal the gardens would be dormant for months, and the
convenient breaking of the principal investigator's ankle, ga
reason to hold off on the project until warm weather returne

We set Earth Day, April 20, as the target date for pletior
the machine. Five-thousand Bostonians would be eMoying :
day’s celebration at the Herter Canler and gardens, and the
gardeners would be busy preparing their summer pists. b s
the perfect day for a dedication, and & marvelous demonsir:

opporiunity

Five deys before the celebration we set out 16 make the fina

adjusiments and to install the home-buili, low-cosi pump for

christening. The new sails were rigged, and the rotor was ra
Gardeners were pul o work burying the pipe for the water distt
system; indeed the site was buzzing with activity. We ¢t her
that day, anxious.tc get some test dzta belore the Earth Day
dedication. Gently, gracefully, she tumed, her bright yellow/:
sails lutling beautifully in the April brezze. Sure encugh, fron
below came that familiar gurgle. The water flowed forth in fat
bursts of spray — at a rale heretofore unmatched by any of ¢
earlier mills. | was a wonderdu! experience — it always is —

s
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first few gushes of murky well water, the usual round of applause,

back sfapping, and plaudits all around . . . but we spoke oo

soon. The water ceased flowing. The wind rotor continued 10 turn,

steadily, powerully . . . bint the problem was somewhere in the
pump below. Off to the bar 10 assess the situation.

Day 2 was spent troubleshooting. Alter dismantiing the pump,
chacking the leathers, and manually using it 10 lift water from the
Center's 1oilets, we determined that tha problemn was in the well,
The well's recharge capacity was not up 10 the pumping capacity
of the wind machine. Simply pul. the well would not draw water
fast enough for the windmill.

A number of options are available to any do-it-yourseller in this
predicament. One can rent the appropriate-sized pump to “pump
oul and develop” a well for higher yields, or ohe can hire a

professional well driller to approach the probiem from any number

of angles. However, on a Friday atternoon in Boston none of the
{raditional oplions were available. Well drillers had iefl the city

during the era in which the sutways were dug; the nearest driller
was over thirly expensive miles away, and he had “enough work
{0 keep me busy 'tit my days are done.” And you know the urban

rental story; renting a pump was not an optien. | coutd not face my

grinning friend a1 the rental center, especially 1o rent a fossil fusl
powered pump.

The time for ingenuity was upon us. We rose 1o the occasion
in true Alchemical spirit, If the well would not provide for pumping

on Earth Day, we'd just have 1o pump water from another source.
. My compatriots gave me that puzzled look I'd seen so often

throughout this project. As | tumed my gaze to the nearby river,
it dawnied on the group exactly whal we must do.

Sucking water from the river lorty feet a\;vay was the anly obvious
solution. Sure, the water ‘quality is poor, but for the Earth Day
demonstration we only needed to show that the mifl could pump

waler.

Day 4, twenty-four hours before the celebration, dawned sunny
and calm, & glorious day for ditch digging. The job at hand was

simpie. The only complication was ihe need {0 lay pipe beneath a

ten-foot wide sidewalk which lay between us and the river, With
three swings of the pick axe we realized that it was jackhammer
rental time again. This time we were well prepared — our wallets

overfiowing with 1.D. cards. Naturally, this turned out tobe complelely

unnecessary as by now our identification was cleerly stamped
into our rental agent’s memory. "Hello, windmiliers,” he grinnad.
“wWhal's the matier, siilf at 17" | pondered a test un of the
jackhammer, on that face full of grinning teeth, but reasoned that
such behavior would not be usefu! to the task al hand.

That Salurday proved to be no difierent than any other day on
the project. There were the wrong-sized pipes to contend with,

sails gave the impression of a gian! sunflower, a wonderiur :

banner adverlisement for the Earth Day celebration ahead. 8o« f

left the sails unturied that day, and tied one sail mast 1o the to °

50 that it wouid not spin and inlertere with our pump work beiow - -

I was at 5 P.M. on Day 4, sixteen hours befora the celebration,
thal calamily siruck. From out of nowhere. we experienced a gt
of wind which confirmad all my beliels in gpirits, and particularly -

the ghost of one Christian Herter, We were hit with a wind whic

was 50 strong thal it litted wrenches and bolts off the work be
Sags of squipment, papers, and pardeners’ clothing scattered
in furious disarray. A garden carl was overtumed, and a bottie
blew over and erashed 1o the ground. And then, jusl as sugden
it was calm again. Three seconds had passed, and during thal
intarval, our attention had been drawn from the windmill, to the
madness at ground level below. Out senses retumed, and we be
to gather up our now chaotically strewn materiats, when | char
1o glance at the rotor above. The rotor am which had been liec
to the lower, was beni like a pretxel. That mysterious and sud
gust had caught the sails, forcing the large and powerful machi
io turn against Ks stay, bending the steet mast,

We sent out for beer. An all-nightor was upon us.

Hours laler, the damaged mast straightened, we set oul throug -
the wee hours 10 strengthen the weakened member with guy w
ard support hardware. By early morning, the task was nearly
complele, and we gave ourselves a few hours 1o sleep and pre;
for the fina! push.

Earth Day dawned sunny, clear, and windy as could be. The la
few hours were spent busiiing about at a dizzying pace. 8y hot
the crowds had gathered, and the job was &t Iast completed.

Hundreds of people gathered below as | climbed 1o unfurl the
mill. The brilliant sails stretched against the biue sky . . . the &
was hushed in anticipation. As the 1ast sail was connecieo and
the machine began its slow, steady revolutions, the gathering
swelied. All attention focused on the waler pipe helow.

it 1akes a while for a2 pump 1o develop suction, particutacdy over
a lifit of that distance. But those minutes were pure agony. Whi
last my patience wore thin, | placed my hand alop the exhaust
pipe fo feet whether, in fact, we had suction. Suddenly, thet far
vacuum was there. My hand slowly curled inward with the pu
suction stroke, and then exploded upwards atop a tromendous
surge of water. The crowd cheered and the windmiil, as it

encouraged by the attention, gushed forth 'iundreds of gallons

in minutes. .

By day's end fife-thousand visilors had takern their lums at

passing hands fhrough the shower of wind-pumped spray. W

aboun spent and drunken with axhaustion.

and the many, many vital alterations needed 1o make the iransition
from the well 1o the river. There was the irate MDC policeman,
who, upon seeing our hall-completed jackhammered dilch across
his sidewalk, threatened to ship us all up the river for life. We gently
explained thai geting 10 the river was exactly what we had in mind,
and ameliorated his temper by elaborate explanations of our

task. 1 lantasized Arlo Guithvie strolling in behind a chorus of
Afice's Restaurant at that moment. i the end, it was the windmifl's
own charm which calmed our aniagonist. He was last seen siorming
off, mutiering someihing about Holland,

By da 's end, the suction pipe was laid. We sent oul 1o the iocal
7-11 Store for a pair of nyion panty hose, which were employed as
a filter on the suction pipe intake. With sixtean hours 1o go, the
end was in sight . . . of 5O we thotight.

t should say at this juncture, that t am & most superstitious

person. Were il not for the hectic nature of the day’s evenis | woukt
have laken the pracaution of furling the wind rotor saiis, so that
they were oul of the wind. But the day was calm, and the unfuried

The wett is presently being develaped, and tha milt is setto
begin running on a reguiar basis on May 26th. A limited aumt
pians for building and operating the machine wili be made avai
1o Boston's wban gardeners through the combined eforts of
New Aichemy and the Sutfolik County Extension Service. We &
that a large numbar of New Aichemy saiwings will ba gracing
the city’s garden sites in dus course.

In the balance, and despile aff tha-hassles, it has baen a mosi
educationa elfort for all ¢of us. We feamed a ot gbout fine tuni:
the machine o that 1 is truly reatly for mess appliciiions. We
learned a lot gbout offering fechnical assistance in communitic
other than one’s own. Projects of this nafure require an exien:
base of support and community participation. in the end, it we'
countiess rumber of laca! voluntesrs who pulied us through.:

Perhaps the most galisfying personal fnomant in the sntive
prmmlmmmwm'mdwmm _
As | climbed the tower to furl the seils for the evening, 1Hieard




fa

tamiliar voice cafl up from below: “You've reafly got something
now, haven't you soniny 7" I locked down, end knew st once why
the voice was familiar, There, below me, beamed that rental

man’s grin. — Gary Nirshbarg

Pians for the sailwing water plmping windmill wilt be avellable
in fwo forens: ‘

{1} By August 1, 1980, a step-by-step consiruction pfan
{including 2 matarials 2nd componanis list) will be available o
members of The New Alchemy Instituts for a reduced les.

(2) In mid-winter, or.spring, 1981, Brickhouse Publishars, inc.

wilt be publishing a Saiwing "How-10-do-it" book entilled THE
NEW ALCHEMY WATER PUMPING WINDMILL BOOKX This texi,
which will be available in both hardback and soft cover, will igature
an extensive description of the Saiiwing windmill, including plans
plus a compleie primer on the Msiory, use, and selection of walsr
pumping machings. This book will be availsble for appronimately
$5.00 U.8. 2t backsiores acrass the courdry.




APPENDIX 3 M.D.C. Authorization Letter

Matreppolian Dhistrict Commiistinn, i

205 menct .%m:&. L%m oy

Aungust 8, 1879

¥r. John Madanm, Program Director
Christian A. Berter Center

1175 Soldiers Fleld Road

Allston, MA 02134

Dear John:

. This is to giwe you approval to proceed with the Sail Wing
Wirdmill project. It is my understanding tbat this project will
be for punping water for tbe vegetable garden. -

The Herter Center is to assume all responsibility for the
project including liability during construction and operation.
Costs for 21l operation, maintensnce and repair or replacement
are alsc to be your yesponsibility. I assume you bave made

" arrangements for necessary permits from the city as to zoning

or conservation commission requirements.
The photograpb and grant apj:licatiors is retuwrned bherewith.

RE#/S
Encls. .




APPENDIX 4 Letter to Susan Redlich, Mass. Dept. of Food and
Agriculture regarding future of Boston Windmill

*

April 28, 1981

Sugan Rediich, Director

Division of Lend Use

Department of Jood and Agriculture
100 Cambridgs Street . )
Leverett Saltonstazll Bullding
Boston, Massechusetts 02202

Dear Susen:

This week I received a letter fror the Christian ilerter Center
potifying me of thelr terrcination as tenants of the Allston Center.
While this news does not come 83 a surprise, it does revive g fear
1've long harbored regarding the windeill st the lHerter garden.

For hist-rical purposes, it ls worth rentioning that the origimal
decision to locate the windoill at the present site was predicated on
the Herter Center's commitment to paintzin and care for the wind ma-
chine (sce enclosed contract). The Herter Center, in turn, expected
thst the gardeners would carry out thelr share of the responsibilities.

in fact, the windmill has never been properly maintaived; what
Iittle maintensnce wes conducted was cerried out by lerter staff, and
never by the gardeners. Thus, my concerns cmerge - without the lerter
Center, what will happen to the windwill? My fesr is that by the end
of this growing season, & pile of uscless hardware will be sitting in

the riddle of that parden.

I an completely sympathetic with the organizstional problems dsso-
ciated with commmity gardens 1ike the Herter group. I am by no means
faulting those particular peopie. The origimal apreement was made with
the Center, and mot them. And yet I have never assumed at, any time in
. the history of the project that the windmill would be useful without =
comitted, responsible, on-site maintenance person oF &Srew.

The real purposs of this letter, which I have msiled to all of the
parties iisted below, is to encourage & “commmity” discussion of the
windmiil’s future. It remains, and slways will be, a2 valushle demon-
stration of an appropriate, non-polluting wind pump for urban and rural
community spplications. It may be that the Herter garden is sipply not
the right site at this tize. All of the parties vecelving this letter

5




Susan Redlich
Page 2
April 28, 1381

are involved in the cosmunity garden metwork. ¥t is your windmili as
coch as anybody®s. It would be wonderful if we could come to & posi-
tive, constructive ressluzicn of the situstion - either ¢o work out a
pood maintenance arrangexent at the Nerter site, or o find & windy
garden site with a comnitted, enthusiastic group of gardeners.

I am sbsolutely committed te seeing that the niil finds a geod snd
useful home. I would volumtecr weckend time to any proposed moving and
re-erection effort. T would also be delighted to taik with any reie-
vant parties about how to improve this situstion. You should know that
&ny move would probably eost about $100-§408, plus the cests of a well.
And naturally, we'd be talking sbout & concemtrated labor effort siong
the Iines of solar barn rhising jobs,

I hope wz can move forward om this situvation. 1 would suggest thet
you or any imvolved parties talk first with the Herter people znd per-
haps with parties sdvecating alternative sites. I'm availahle at any
time to help on this matter. ’

Thanks terribly much for your time and considerastion.

' Yours,

Gary Hirshberg
Ezxecvutive Director

Gi:ck
Enclosure

cc: Chariotte Rahn, B.U.G.
Jay Yegt, S.C.E.S.
Melodie Ellist, Herter Gardens
Ed Goodell, Arboretum
Barbara Brandt, U.S5.E.A.
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The New Alchemy
Water Pumping
Windmill Book

Gary Hirschberg

84.95 paper
ISBN 0-931790-23-9

Approx. 128 pp- June 1981

This do-it-yourself construction guide to
low-cost windpowered water-pumping
windmills focuses on the NAl-designed
machine. Afler noting the economics of
wind power znd the advantages of the
NAI machine, Hirshberg 12lls you how 10
decide whether wind power will work for
you, how 1 get started, and how build
a water-pumping windmill. The parts
guide, step-by-slep ‘construction manual
and the chapler on maintenance make this
book the definilive guide 1o the subject

Gary Hirshberg, the Director of the New
Alchemy Institoie, specializes in the
design and 1esting of water-pumping
windmills and wind-powered acr stion
systems. He is also an environ mental
education consultant for the U.8. Fish
and Wildlife Service and for the National
Auvdubon Environmental Expedition
Institute.
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. SAIL-WING WINDMIEL
Construction of o woisr-pumping windmill o irrigate 50
gommunify gorde. s ai the Merter Center. Construciion is
plannad for completion during the second week of Auvgust.
Visitors ore welcome io view the construction and ask

) guestions.

WIND POWER LECTURE SERIES

Plapned to coincide with the construciion of our sail-wing
windmill. Slides, fitms, leciures, ond discussion in cooparo-
fion with Suffolk County Exiension Service and New
Alchemny Institute, All fectures ot B p.m.

o Augusté: “History of Wind Power” — A historicol averview
of wind pewer from Modievol Europe te the prasent.

Ward Sleger, Depariment of Mochanical Engineoering,

: University of Massechusetts.

® Avgust?: "Wind Powerand the Third World” — Prospecis
ond problems in using wind power in lass-developed no-
tions. Morcus Shermon.

& Augustld: A Weler-Pumping Windmill Primaet” - A basic
introduction ‘o the histery ond technology of woler-pump-
ing windmills, including the aoil-wing baing built ot the
Heriar Center. Gary Hirschberg, New Alchemy Instirie.
© August V& "Wind Powst in Naw York Ciry: Borriers and
Triumphs" — The still-unfolding story of aitempts to con-
struct & powerful wind generator in an urbon area and the
issues it roises, Ted Finch, Bronx Frontier Development
Corporation.

e Avgurt20: “Ganeration of the Wind™ — A remarkablz film
ahout the peopie whe designed and built the wind
generator at Cutiybwnh lstond, Moss., ane of the largest
wind tvrbing genarators in the werld,

® August2V: Prospectsfor Wind Power in Mossachusetts” —
A discussion of the siatewide petentiol for wind powar
development, with informoficn on imporiont naw programa.
Joe Fitzpatrick, Sondy Turnar, Philip Rutgar, Mossachu
ae e Energy OHice.

ADVANCES IN ORGANIC GARDENING
* August.}35: Slide locture on the Ivisst reseorch ond methods in
pest control, companion planting, ond fertiltizers.
Colteen Armsireng, New Alchemy Institute. 8:30.

SOLAR ENERGY WORKSHOP _

* Awpuit 18: Includes basic concepts of solar energy such s
spoce haoting end cooling, ective ond passive systems, siate-of-
the-grt tachnology, and present and past selar prajects. Fee of
$25 includes Solor Home Book by Bruce Ar Jersen. Borbora Put-
nom, orchitectura! designar, Tolal Tnvirenmenie! Sysiems, inc.
9:30 0.m.-5 p.m.

® Avgust 23: At the Harler Contar. & pomn.

>ARDEN DEMbNSTMﬂON TRAR
brochure-guided wolk describing various gardening
fiachniques ond desipns ot the Herter Community Garden,

APPENDIX & Herter Center Windmill Course Flyer.
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of ¢ ncer n, cde bration

By Cayie Poliard . - v - pubilcaﬂamdirectordmsnwmmmmm

- Globe Siaft - . ton Agency -
Environmental and ¢én concerns blended s somehody’s concerned™ she said, “con-
yestertay at @ otlebration of the 30th Rarth Dey sidering every onie of us breathes 12,000 quarts of
held on the frounds of the Christias Herter Center “air in'these two little hungs every 24 hours.
10 AMBION, . .5 o — S i - Theve were displays on oll pyoduction énd con-
An catimaten 2000 people viewed exbibits at the w fow-income solar homes, urban farming.
prograim spunsorex by 56 Conuilly shd envimn-- | Aun DOE bus prweres by aleshol ferrted riders
Whﬂmﬂcww&a _~ from Brattle Square in Cambridge to the celebration
e is an energy culia. Evoabody gos thetr, | " Sokdiers e green and o
Mmehmaandhaﬂngunwh.m-haml an 'thatwa I”"“""m
problem,” said Harold J, Kepbane, the DS Depart- ml@mt!nu "mw'mhal Tommuniy
mtamammmwfmnﬂ’@’gﬁw breme clog selled ktes.
He predicted balanced energy production, Boston Clamshell booth, Asay Bos-
. "butmtak'the ; of the - v ton. sat behind 2 table of T-shirts, pamphists and
' . State Energy m‘?l'.ﬂmﬂphh e _umlm‘*'-k “buttons with alogans such as “Nuciear Power No
sasd, “Peaple will become mare aware as to how - ’:m?."'vk:‘re;: mﬁualnd ‘hwl '] el
¢ the of food and ¢ are in the 80a it!sthemoastadatmﬂmtm wehw:e enrthy
...mfrmmmtewm% ‘tm;;'_hlw ahe aaid, 'ummepmuﬂngdmwtam
2 yeure from now, we have 25 pereent fof ener
; gy) from rerigwablés”(sources such g soler, wind memﬂ@foﬂiﬁﬂsmaskeﬁabnmmm

and hydroy" " 'Theenvimnmntallsu concerns are health
Smﬂmtﬂmhﬁhbay. them Oumgrws Keah “They put preseurs gam—y
hes passed 10 major jawe having:io do swith pro- m% age sugglaaihemgnmm
an Nichlson, .- &:qxnm:ml ‘They shuypen the depst

_ tmmgtheenvkmmﬂ.."‘#ﬂﬂ

‘Regulatory

" Hvitles of uitilities - Nodmht.t.hmmmm
every utllity.” -

4 Euvimnmentﬂﬂsts have other concerns,. wa
&rbanmxdﬁdﬁier aamﬁmummm




