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NOTES

1. The working languages of the Conference are English
and French. All papers contributed are reproduced in one
or other of these two languages. Where a paper has been
reproduced in both working languages for the convenience
of a rapporteur, both language versions are provided as
part of the Conference documentation.

2. Where any paper has been contributed in one of the
official languages of the UN other than English or French,
then it has been made available to the conference in that
language. A translation of such papers in either English Qr
French (according to the request of the relevant rappor­
teur) is provided.

3. Summaries of all papers, as presented by the au­
thors, will be available in both working languages-English
and French. Summaries will not include diagrams and
photographs and should be read in conjunction with the
paper proper, which will bear the same reference number
as the summary.

4. Papers and summaries will not be generally avail­
able for distribution to other than participants and contri­
butors to the Conference until after the.Conference, under
publication arrangements to be announced.

1. Les langues de travail de la Conference sont l'anglais
et le francais, Taus les memotres presentes sent r epro­
duits dans l'une ou l'autre de ces deux langues, Lorsqu'un
memoire est reproduit dans les deux langues de travail
sur la demande d'un rapporteur, la version anglaise et la
version francatse du mernotre font toutes deux parties de
la documentation de la Conference.

2. Lorsqu'un rnernotre est presente dans une langue
officielle de l'ONU autre que l'anglais DU le trancats, il
est publie dans cette langue, Les rnemolres appartenant 11
cette categorte sont en outre publtes en traduction anglaise
!!y francalse (selon la demande du rapporteur charge du
sujet consldere),

3. Des resumes de tous les mernotres, etablts par les
auteurs eux-rnernes, seront publtes dans les deux langues
de travail: anglais et francats, Les resumes ne contien­
dront ni diagrammes ni photographies, et il conviendra de
les rapprocher du memcire Iui-rnsrne, qui portera le m~me
numero de reference que le resume.

4. Les mernolres et les resumes ne pourront en gene­
ral ~tre dtstribues ll. des personnes autres que les partici­
pants et les auteurs qu'aprbs la Conference et selon des
modalltes de publication qui seront annoncees ulterIeure­
ment,



W:ind Turbines of a New Design in Japan
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SUIvJHARY

Ne.",,rly devised wind turbines, capable of maintain:ing Cl constant revolu­
tional speed, reeardless of wind speeds and variations in the load applied
to the shaft, have been adopted by the Haritirre Safety Board of Japan to
supply electric power to lighthouses on isolated islands. The mechanism is
very simple. The pitch angle of a blade can be changed about an axis, which
is set 1,dth a backward tilt at a small fixed angle. The blade is set so as
to have another angle of tilt in relation to this axis, :in such a way as to
produce a moment about this axis due to the centrifugal for-ce exerted on
the blade when the turbine revolves. This moment is balanced by the moment
produced by a spring force through a cam. We can design in such a 'way that
these two momsnt.s balance each other at any position of the pitch angle at
a predetermined revolutional speed. lfuen wind speeds or loads vary, the
pitch angle of the blade must be changed in order to keep the revolutional
speeds constant. This can be done automatically by shift:ing the point of
balance. l'!ind turbines, with this simple mechan ism, prove very satisfactory
and even in typhoon conditions, the revolutional speeds can be maintained
at the same rate as for the wind speeds for which they were designed.

We made in the first place, wind tunnel experiments in order to test
the o~ratio~al features ef the mechanism which changes the pitch angle of
the blades automatically. The results were satisfactory.

In 1958, making use of the same mechanic~ principl~, we establish~d,
a wind power station for the purpose of ~upplym~ eIect.r ic power to a ~lght­
house on Futaoi Island, ..Jhieh has also g iven sat.Ls ract.ory results and a s
nOH in opar at ion ,

In 1960, we built a small wind turbine, 1 ..2 m, i~ diamete r , near the
top of Mt. Norikura, about 3,000 m. above sea level, ln order to test en­
duranc und r v ry cold winter conditions. The results showed that, though

e e e " td f1
the turbine stopped temporarily owing to freezmg, It, opera e sa e y on

t ' h 1 i th t nning Lnt.o da..'15'""erous over-revolutlons.ne w_ 0 e 'to.. ou ru .•.u

1





TURBINES EOLIENNES DIUN NOUVEAU TYPE AU JAPON

PJ\R
Tonijiro l-ioriyc,

Ace,d~Lli;.; NiPPOl'.11,--, d.. le, D~L::l1s~ Neti.onc.Lc

,--,t
Yoshio TOLosC',\!e,

A.t<-.:li<-.:rs r.l~ce,niqu;.;s ~ Dengyosllo, ~ .Ir.pon

Le ccrmi.sn i on d~ le, s~curit~ 1T,ritine: du JC',pOl1 vi,--,nt dlc-,clopt;.;r d..s
t1.'rbin,--,s ~olie:nn,--,s d t un., conc.rpt.Lon nouvul.L, ~ l.:;squelL.:s sorrt d~stin~es

~ fournir d;.; l~~n,--,rGi~ ~lcctriqu,-, e,Uj, phe,r;.;s situ~s dens des il;.;s isol~es,

Elles s.: c::'Te,ct~ris,--,nt pe,r le fc,it qu.. Lour v.i t.cs s., cl" r otrvt i on p"t'.t
Jtr,--, t~ml"; consccrrt., per un uScC',nisLlc tr~s siL)pl,,~ quell..;s que ao i onf le,
vitessc du vent Lt le, cllexG.:; illl)os~,--, ?:, Lour e,rbr..;, On pcut feir.:; ve,ri<-.:r
1" pr.s de: cheque C',ub(: ::cutour d t ur; ::"x..; qui est inclin~ Vd'S llc,rri~rc d t un
p,--,tit ::cngl<..: f'Lx.,; L'~~ub" '-.:st nont~,--, cle tell,--, sort~ que son Lnc Li.nr.Lcon
propr ..... so l t cliff ~rt,.;l1t0 par YC',Pl)Ort ~ cc ~.l3r.112 cxe , dl: }J.'""',nicYc 2. f~,ir(:

c,ppc,rC',itrl.: un LlOildlt SOl'.S lle,c'cion d;.; le, f'or c., centrifuGe qui est rri sc
'-.:n jeu Lorsquo le, turbiik tcurnc 0 C" r.iou.rrrt est coi.rpcnao pr.r cc.Lul q:c
f'ourn.lt un r'cs s ort C',Giss,:"nt per 1 1cntrenis(; d t uno ccuc 0 Le, turbine; pout,
Gtrc rS:"lisSe de telL:: sort.o qUQ CcS ddlX LIOJ iont.s s 10qui l i br ent 1,1ut1.'.cl­
l,--,l:lcnt qucl que soit le pe,s~ ~ un..; vitesse e,nGule,ire donn5c,

1ue,ncl le, vitcssc du vent 01..1 les ch::crcc:s ve,ricnt le pe,s cle l'e,ub.:; doit
3tr..; cll::"nc;5 d.: Lle,ni~rc 2, uC',intcl1ir constcnto le, vit..;ssc ,::',ngl11e,ir" du S~TS'CO­

1.:C 0 Ccc i p.rut cc rce,liscr e,utoi1:::-.ticlucLlcnt ~n illodific,nt le. position d I ~qui­

Lfbrc , !~vcc cc L16c:::misLlc C:j,trGi,lcl:1eiTc s imp.Lo , L.es turbines 201icnncs s"
sorrt C',vcr~cs fort se,tislc,isC',ntcs cc , U.21.IC en p.Lci.n t:~phon~ on c, r~ss3i ~
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maintenir le regime de rotation constant et conforme a celui qui etait
fixe par le projet,

On a commen~e par executer des essais en tunnel aerodynamique pour
verifier les caractcristiques de fonctionnement du mccanisme qUi sert a
changcr aut.oma't i qucmcrrt le pas, Los rcsult.at.s ainsi obt.cnus ont 6t6 sa­
tisfaisD.ntso

On a rcalisc J conformcmcnt aux memes principes J uno ccntralc de pro­
duction df~nergio colicnn;.; d}s 1958 J laqucllc ctait dcstincc a fournir le
cour-arrt au pharo de If11c Futaoi et qui a donno , c.l.Le aus s i., .: des rcsultats
srrtLsf'a'i aarrt.s et se 'trouvc o'ctucllemont en f'onc t.Lonnomorrt 0

En 1960J nous avons construit une petite turbine colicnnc de IJ2 m
d,~ diamctre J installce pres du sommo't du Mc.rrt Nor Lkur-a, 2. 3,000 m onv.lr-cn
au-drs sus du n.ivoau de la mer J de mC'.ni~rc 2. pouvoir la soumet.t.r., Q des
cssais d1l:ndurO,nce par temps trcs froido Les rcsultats ont d6montr~ quc J

bieD qutclle se soit coinccc uno fois en raison de 10, gclce J ollc 0,
f'onc t.Lonno dl: L1anicr" rcgulit3rc dans 1 foris cmb.Lo , sans jamQis s t \.:mballcr
Qtunc Daniorl: dangeureusco
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