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HEW  SEALANID

"The Patents, Designs and Trade Marks Act, 1911"

,!;}.i'.-.,,,_ T .

"Improvement in wings for wind-mills and wind-~motors®.

We Rasmus Johannes Jensen, subdirgecuor, elzctriecal
engineér, reslding 30 Gothersgads, Copenhagen, Denmarlk,
and Povl Vinding, officer in the Fire-Despartment and elec-
trical snginser, residing 115 Adelgade, Copenhagen, Den =
mark do. hereby declare the naturs of this invention and
in what mannexr the same is to be performed to be particu-~

'lﬁrlf degceribed and ascartained in and by the following
‘'statement:

The invention iz an inprovemaht in wings for winqtp
mills and wind-mobors, and it has for its objeet to give
the resultant pressure, at any point of the wing=-aurfacs,
such a direction relatively to the direction 0f the re-
sultant wind-velocity that the maximum;pbssibla impresglon

- of power pexr surfacoe unit of the actlive asurfaces 0L the
wings is attained.

According o the present invention, this is attained
by the surface of the wings (the windward as ﬁall as the

*

lee portion of the wing-surfaces) belng given such a shape

that the air-streams coming into contact with the wings
during the motion of the wings strike the wing-surface
- without shock and isave it withoul injurious suctions and

eday~formations whereby these injurious effects, which

both tenad to give the resulting pressure an unravourable

direscdion, are avoided. 2
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1lluntrating the
srocter of the lnventlon, . snd
thrae formes of croeg=goction for & mille
dinr=scurfeaos moving at & spheed
tha wvelocity of the wina will celleet, from
a work A por surfsce unit of the active Winge
exprageed. by tho formialag
=i g =g e eliinin. 4
805
where p is the nesmmal presgure peér surfoce unlit foxr o
wind-velcolity of 1 m, :qujcfrmu: angle hatween the nomal
to the surface and the repultant progzure G, '.-.’}1_11:.:/5 is
t‘.-—-. Fi flrpl:'} 1]‘:“\ 1. ”-"'.l-.rl t1r|;m tt::!?-rlﬂ ™ty I-lTJl\.l ti"rz i 'ﬁi?}.d t—‘.. V3 ﬁt'} r'-rrr_"i-l ?‘O t! {.=
i o4 bl et M - b WY b e k=i o L R B i i F by L L id LT ul :ﬂ
plang of motivn of the wings (the axis of revolution).
The resultant praspure ¢ is ogual toe picos

conpidering now a plune wingesurfacs u (¥ig. 1) for

which the anple of entry Tor the resultunt wind-velogis-

by ?l: that ig Toco the resultant of the aboolute wina-

veloaity v andé & velocity v© shich is squel to nnd Oppos

aitely direoted O ‘the aing~velocity, 1ls’abouv 130‘{cor-

T e

respondlar to n - 2,4}, then the mn;l@w7{will be wvhout

52950t, IT the onliquity of the wing-suriacs, ls o ilB

gy g el e T

inclination &;&inﬁt'thﬁ plene of movement p oF the Wing, .
is for instance .}..OO, the an;z:lts/f? will be (°10°.
The resultant pregeurdé f comas here hetween thu.nur-
¢ plane of motion of the winge, which e pae-

rellel to the axio of revelvtion of the winps, end the




e - a5 T e e

N A ™

/ﬁ pe lnl'ed

pnmount of

(T‘i e ._J, tho un;_;:]_u

&

ang cthe normel ¢ to the

-
[ e

naller wng, thereby,

-

aaluction of the brepk in

me négative, cqualling

A e il TR A

g - i ‘ * - W ! ; L S IS ¥ i '-':,,-i (2]
1.‘ 'l:l F_.I‘-l,L IH ;-L:] L .!-." vl & . : f:-':..lh,'\-fi.l iJL— L TR, l-.-,I:I'.:. ’...I']L‘.l ﬁU.h l::{.hl t:

B 2l

resurfoce and the nomal ¢ to the rasulinnd Winds

valoelsy vby and forms an enpglé of GYz5Y, with the firsgt

menbiongs nommel.
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If the obhliguily of the wings iz for instance 107,
the snple . consoquontly bue 109257, or much largelx
thar in ocagse ot tha }_:.l"!’!i‘! '.':.’-.n_::i-'-:;'..n“{‘.'.{‘..-*ﬂn

vhilo the varistion of the 9n;1acﬁrhpﬁ only a . ralf-

influence on tho value of A In the axprese

i

(F nSYiniichaeon o einiA

the variacion of thu aﬂglﬁlﬁ , Un the gontr&ry, hus &
conaiderablae influsace on the amount of energy i

ipgwnd 4
VoS sk &

A

ne im}_:.,-:w:z.ﬂ:::;i. por sui o it of %obroken 1 curved #ing
i il Ba fully

impreagud por surface

locity ﬁuing the émnﬁ z othar ﬁnnuihinnm Slilcte

in order tu increase the snergy lapraspid per glls

fece unit, the aln 1ld b 5 m Lo meka .
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Lained hy
La coineldes,
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WOUlLd Invoelve
Lhae motian of 16 wines waculd b
in this reepect copocially the injurioun effvets (suctions
at the cdpgo vhere the wind leavos the wing) aspoaring in
tha néretofore uesed wing=constirualions wWill tend
decercags the usdful dénergy or, in other words, to pglve
regeltant prassura an unfavourabhla direcliona
To incrzase 11 bheyond « éurthin limit w21ll thug create

unfayveurable conditions, ss & 1imit «d soon be reathed,.

shers the useful cnergy dissppears entirely.

IT hes boen denmonasirateq that the :m;g:lw/é’ and, thoree

sy thi amount éf murgy collacted per ourfaece unit may

be inecreasged by letiing the outlines bf'thﬂ grosc=gection
Of uwns ding, f01100 the astremamelines .I}I"ﬂ(ilic*ld by the front
edpe 0f tho saving the ttnifﬁﬁnly direeted air-
streom (the

In orcer to attain this, th
that le to.gey 1t 148 Hi?ﬂﬂ; in
DrOKen wing, whe frond edge being thic G and roundaed,

howeyov, wnile the rear edse of the wing in gharpeneq,

in other words is wmade o eharp~sdged a2 pousible. The
wing will thoerdby bo shiped as & curved bedy of oblong
crosn=aeciion pointed at the r.imj.., but roundaed vt front

cnding there Iln & dlunt point, a8 shown in Flgs. 2 and
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vouranle dirgetion.
Aceargine to the proo entic & . croag=-paction
Zing ey alco bel composad Ve DL mOre cross-soce
chown in Pig. 3 cr 4, for instance,

shown in Flge 5, of two sepgmants £ end g, having sach o

crose~-muction of the chane in Pig. .
In casg of lagt mentionca constructian, the angle
0{ nay- bvo econsliderably largey than for.the }rz toforg used

wing=-constructions, for instence by & wing-chliouliy of

10Y there -may bhe vbiained en sngle A ¢if 9 to OV, where-
Ty- ' » 3 rrl -3 l } rﬁ B RLLS : J .:'J i o - TG ~a }1 "y vy
DY anfiL= ¥OULlg hecomae L5 L0 o IO & W1Ew OIldd})
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the lag surfac
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vhich is moving in the directlon indicated oy the arirow

k (Mlge 3)a "hese surfaces niay elilther be the two surfaces
of & solid body, es Indicated in i, 5, of one of the
eross~gcctional shapes shoun in Figares 3 or 4, or they may
be plates Lagtensd on o skeleclon composed of frames In

(Fige. 4) of the shape ghovn and a wing-stem or wing-besi n
encloséd by the plates 1 and h, sc that it docs 1n0% pregent

any surface offering regigtance agalust the motion of the
winge

Having now particularly described and ascertained the
nature of ow onid invention and in what manmer the same 1is

to be performed, ve declere thet vwhat we claim 18:-

1. A wing for wind-mills and wind-motors, having a

relatlively wide loading-portlion and o crogg~-section t.apering.j

i1 a dull or round front point, anc othicrrige of such & ,

shape, thal the atreom-1lincs of the air passing the surface

of the wing, ll follow the cutliines of said cross section.

2. A wing according to claim 1, the wing heam -being

entirely enclosed by the surihce of the winge.

Dated this 13th Day of April 1921,
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Certified to be a true CODPY.

Abern R
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