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Recent Developments in “ Aéro-Electrics ”.

By T. D. Chatterji,
Department of Elecirical Technology, Indian Institute of Science, Bangalore.

THE alarming rate at which the world’s
‘ supply of coal and oil is being used up,
‘persuades the industrialists to assess its
Teserves: of what may be regarded ag
Inexhaustible power-producing materials,
8ueh as wind, tide, solar energy, timber and
all vegetable products capable of yieiding
aleohol. The scarcity of fuel caused by the
‘war has revived the interests of enginears,
Specially towards the immense and ever
Present power which is available in the
winds. At present many people regard
wind-power as of negligible importance, but
the intensive researches carried out in
various countries lead to the fact that wind is
a much more dependable source of power than
hitherto expected. The entire water-power
rosources of the world would he negligible
against the gigantic potentialities of wind
Ppower. Given proper conditions, it can be
tumed to & very practical account. Russia
has already ascertained that the winds
blowing over the Soviet Union contain a
Ppotential generative power of sowme 10,000
million KW. Previously the feasibility of
erection of windmills was only possible in
low-lying countries as in Holland where 2
“wind of medium strength iz almost con-
stantly blowing: and innumerable mills like
these are already under suceessful operation
i various countries, not as an industrial
concern. but as small units for isolated
communities. Amongat the seientific investi-
gators the name of the Danish physicist
Professor Poul la Cours comes first being
the pioneer, but the aircraft industry is
solely responsible for enabling the manu-
facturers to be certain about the actual
performance of their windmills in accor-
dance to the designs.

The meteorological data for selecting the
most favourable spot with known nature of
the disposable wind energy previous to the
erections of windmills is as essential as the
hiydro-electric survey before launching a
-water-power scheme. Actually the central
Aero-hydrodynamic Institute of Moscow
has already kept themselves busy in obtain-
ing information about their country through
the agency of 1,387 meteorological obser-
vatories and at the same time striving
to improve the machinery, designed and
constructed for the wind-power establish-

ments. At present we can look upon three
types of wind-power generators which will
enable the electric energy supply on a
commercial scale: (1) The improved form
of those found to be most suitable by
Danish people empirically ; (2) The Rotating
Cylinder invented by J. D. Madaras, an
U.S.A. engineer; the principle being the
same as employed by A. Fiettner for pro-
pelling his wind-driven rotor ship; (3) The
high-zoneé-wind-Power Stations where the
wind turbines will be placed as high as
1,590 tt. above the ground surface.

TyrEs or WHEERL.

The maximum amount of power which
can be extracted out of the air depends on
suitably designing the blade-form conecern-
ing its effective area and profiles. These
wheels are divided into two classes: viz., slow
or high speed runners. A high-speed runner
evidently differs from a slow-spsed one
in having very few long and marrow blades.
Governing of speed is generally done by a
couple of springs in the former, while an
auxiliary vane mounted normaliy brings the
desired effect for the latter. Only very
recently the invention of 3-8 bladed fast
rotors with automatic adjustable propeller
profiles (Fig. 1) have rendered the use of
storage accumulators unnecessary.

Fig. 1. )
Stream-lined self-regulating bhlades.

Begides the successful operation in Baku of
a 45 {t. diameter windmill (Fig. 2) in connec-
tion with oil industry, the improvised ex-
perimental wheel of 100 ft. diameter at
Balaklava in Crimea (Fig. 3) has satis-
factorily withstood a year of continuous
operation, under the rigours of eclimatic
variations, thereby firmly establishing the
possibilities of utilising the energy of the
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wind in parallel with the existing hydro-
slectric plants, particulaily in winter when

Fig. 3.
100 feet diameter windmill in Balaklava.

in ¢old conulries many rivers, supplving
hydro-electric sihemes, are ice-bound. Both

of them ave fitted with threc sell-reguiating
hladez az shown in Fig. 1. Ilere the

" waight 13 contrels the pitch of the blades

for comatant apeed centrifngally in relation
with the wind velocity ohanges, by govern-
ing the movemenlts of & through the lever
C. The atream-lined blades made cat of
light wood and metal at Balaklava are sach
53 Bt long with the greates) widoh of 7-5 ft.
The inclined shaft of Lliig 100 £6. wheel Las
been zeared with an ssFnchronouns 100 KW,

. generator rated ab 220 wvolty, 3-phage, 30

eycles, GO0 eyn. rpan, with i power factor
of 24 per cont.  Special thrast bearings have
been provided bo compensate the inelination.
The machine room iz lousged inside & stecl
framed atructure and {he whole rolates on
- sphoerical pivet on top of the 83 ft. high
tower, Mhe structmre s connected with @
tafl-piece (containing the ladder) whieh
torminates on a mobor driven  platform
rotating on a eirculor track of 65 ft. radius.
The motor o1 the platiorm iz automafically
actuated Dby a dicectional vane over the
machine rogm to throw the wheel into the
wind. When the unit arrives at aynehro-
noug spead the generator ig antomatically
cut in, and after the wind dies down the
generator 15 antomatically cut out nnbil the
wind rises again, The salaety of the aguip-
menta is assnred by means of an antomatical-
Iy controlled profective syatem. ‘T'hroe phase
230 volts power In tronzmitted from the
generator by a aliding conneetion and cables
to the power howde for ghepping up o
-6 KV, for the netwerlk.,  FLow woltage
generation was adopted for the salety of
the experimentors.  The erection of a
30000 KW, zeb iz under achematic form in

Cwiew of the extreme dependability of this

sat.

Lorariwe Towei: or J. D, MADARAY.

This unious contrivance iy the outcome of
a very recent epterprise. An - industrial
plant aceording to the proposed acheme
will conaist of twenby or more dursliiininem
cylinders, each 90 ft. high and abounl 23 ft.

| in dismeter, capped on the top by discs ax-

tending B £t beyond its circumference (Iig. 4)
and &0 mounted on hearinga that it can tuén
freely.  Hach will be placed on a truck and
independently deiven by a small mofor, The
towers being smooth surfaced and at the

| game time moving in o ostream of air is
i hound to develop an increased translational

[oreein aceordance with “Magnus Efect’’, an
axperimental fact after the German phyeiciat
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Magnus) whp first demonstrated it in 1852.
This force will be utilizsed in driving the
trucks around a circular track and the

Fig. 4.
The experimentsl rotor of Madaras in New Jersey.

production of electric power will be effected
by huge generators geared to the wheels,
Even a wind velocity of 10 m.p.h. is able to
produce a peripheral velocity of 50 m.p.h. | obtain the cheapest energy from nature.

in the tower. Each such unit will weigh
150 tons and can be depended upon to gene-
rate 1,000 KW. On the basis of preliminary
caleulations it is claimed that the installa-
tion costs per KW. will be only about
£10, {th the average cost of a hydro-
electric plant. By establishing such gene-
rating stations in specially windy location,
we can tide over the greatest problem—
what to do when the wind refuses to blow ¢

Higa-ZoxE WiNDp POWER STATIONE.

This is the last and a very bold attempt
on the part of a German engineer Herr
Herman Honnef to harness the wind for
power. With the materialisation of this
plan the question of a favourable and
suitable location ecan easily be dispensed
with as there is always plenty of wind high
above the earth’s surface, The idea is to
erect five “windmills” on the top of a
colossal tower 1,500 ft. high made out of
welded steel tnbes. Each will be 250 ft. in
diameter and the unit iz =pecunlated to
generabe 50,000 KW,

The modified electric generators have
already assured the future of small windmill
installations, as hundreds of . them have
been giving good service for a period of
vears. Also the difficulties in the regnlation

| of big wheels especially in storms, and direct

linking to high voltage transmission systems,
are sure to be surmounted within a very
short time due to the sincere interest
evinced by engineers all over the world to
i

Lyochromes.

REUE}TT work on the chemistry of a new | ments is whey from which they can be

group of pigments of great physiologi-
cal importance, now called Lyochromes, has
yielded very valuable information regarding
their constitution (Nature, 1934, 133, 553-56).
These animal pigments are related to
Warburg’s respiratory ferment on the one
hand, and to vitamin B, on the other. They
are insoluble in the common neutral organic
solvents but are soluble in water, and exhibit
a characteristic yellow-green fluordscence
which changes reversibly to a violet fluores-
cence on addition of acids or alkalies.
Fuarther, they are reversibly reduced to a
lenco-base by reducing agents such as
hydrosulphite while being highly resistant
towards oxidising agents.
One of the richest sources of these pig-

3

adsorbed by fuller's earth. The adsorbate
can be washed with aleohol and water and
eluted by pyridine. By employing this
technique, Ellinger and Koschara obtained
concentrates from which five crystalline
coloured substance: designated lactoflavines
a—¢, were izolated. These five substances
differ from each other in their crystalline
form, solubility and intensity of colonr in
solution., The flavines a, b and ¢ answer the
murexide test and on warming in solution

| decompose into soluble pigments and sub-

stances of a purin character ; they are there-
fore called purin-lyochromes, Lactoflavine
d gives a mnegative murexide test while
¢ gives the test only with chlorate and
hydrochloric acid. B.N. 8.
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