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PROPOSALS FOR UTILIZING WATER POWER IN
SOUTHERN INDIA.

Aparr from the actual amount of power obtainable
from a waterfall its value, as a source of motive power, 18
dependent upon :—1, The constancy of the supply of water
which it is proposed to utilize. 2, The convenience or other-

" wise of its situation. 3, The capital outlay required to render

the power available and 4, The possibility of being able to

usefully employ the power developed.
Briefly examining each of these conditions in view of

 their application to the project which the author proposes

to bring forward,

1. It will be readily conceded that no matter, how
great the average amount of power which might be obtain-
ed, if it is subject to extreme fluctuations, its value is very
small. The keenness of commercial competition makes it
absolutely necessary that the  plant employed in manu-
facturing operations should be constantly at work, and this
can only be the case when the supply of power is regular,

“As a general rule it is only worth while to make use of the

minimum quantity of power, though in some few cases it

_may pay to provide the necessary machinery for utilizing

the maximum power available, supplementing it in periods
of deficiency by steam. In temperate climates, where the
rainfall is fairly evenly distribuged through the year, a com-
paratively small expenditure lon storage reservoirs may
serve to nullify the variations ity the supply of water, but in
tropical climates where the ypar is divided into wet and
dry seasons the flow of water may be subject to such
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extreme changes in quantity as to render it impossible tc
construct resecvoirs of sufficient size to be of any use.
Only when the power is obtained from very high falls,
when a small quantity of water will yield a large amount

of power, and when the configuration of the high land is

such as to make it possible to cheaply construct artificial .

Jakes or pools, is there any prospect of commercial success
attending efforts to make use of the enormous quantity of
power which at present runs to waste in nearly every
mountainous region of the world. The hill districts of
Southern India present peculiarly tavourable features for
the utilization of the energy stored in the water which
drains from them. Elevated plateaux,—rising  on the
eastern slopes very abruptly from the plains, with a heavy

rainfall over more than ha'f the year, and with few entirely”

dry months, the construction of comparatively small dams
or retaining walls will, in wany instances, be sufficient to
make it possible to ensure a certain minimum flow of water
from them all the year round.

9. The inaccessibility or remoteness of the situation
of the falls may be such that the power 13 of little value.

The cost of opening up the country, of carriage of raw pro--

duce to, and of manufactured goods from, the site to the
nearest markets may altogether outbalance the advantages
which might otherwise be derived from the use of a cheap
supply of power. In some few instances also climatic con-
ditions may be so very unfavourable as to preclude any
hope of being able to establish the large industrial colonies
which must necessarily be provided for in any schemes for
the utilization of power on a large scale. The greater the
original inconveniences of the situation the greater will be
the cost of l'emedy ing them; and in proportion to the outlay
involved in railways, roads and means of transport must be
the scale cn which the deyglopment of the water power
takes place. ' '

5

( ‘,L 8. Our principal source of 'motive power is the steam
; ¢ ngine, the cost of using whgiCh may be divided into
“.,:ma) Interest on capital outlay ?md allowance for annual
"‘uﬂlepreciation in value; (b) Cost of ljabour and superintendence;
Tbe‘sy Cost of fuel. The first is] usually a comparatively
d?imall item compared with the ot jher two, but in the case of
-SI_tpower derived from water it is Jthe principal item and is
_dloften so great as alone to exceed sphe total cost of producing
‘.}o power by heat engines. In Eng bland, where steam power
1P nay be generated as cheaply as wnywhere, the annual value
3:p9)f a horse-power is about £10, }so that if we assume that
‘on the capital outlay required fov the generation of power
from falling water the annual ctparge for interest, depreci-
 , then that capital. outlay
ower, otherwise it will be

S—

i

: 3’ ation and superintendence is 10
. must not exceed £100 per horse-;

f cheaper to use steam as a motivip force. This of course is

" on the assumption that the situa‘jiion of the water power is
everything that could be desire,"{}» d, if it is not so then the

~ amount of capital which may be e: fxpended on it diminishes as
| the disadvantages of the situaticpn increase till the point is
i, reached when it will not pay to !L‘use the water power at all
though it cost nothing to do so.} For this reason so little

| use has hitherto been made of ffthe gigantic yuantities of
e all over the world. In

water power which run to wasty
s highly probable that the

~ the not very distant future it i,
,‘ electrical transmission of energy f by high potential currents
will effect a great change in thJis respect and will throw

open a wide field, at present cli{>sed, for the utilization of

{ water power. o

4. But wide as that field mijay be, the supply of water
power is o enormous that even | were it possible to get it
for nothing no use could be fourj,d for it. T'he millions of
' horse-power which could be obté juined from Niagara would
be a white elephant to the nei:, hbouring - districts, being

entirely beyond the industrial ne'y2ds of the population. It

|
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is evident therefore that, anly proposals fop

water power in Souther;

the transmissiop and distribution of pow

than compengate for the disadvantages att
localization of a manufa'ctu”ng industry ‘
That this is 80 the authop v"’i“ ende:

of the explanation of his* Proposals, byt before doing ;

plated to make yge of a larger amount of Power than hag eyer

been attempted hefore artd it is

profitably employed that ‘the following propo

such g magnificent fingnejal resul
ation which cap be carred on

markets, which 1t is proposed to g

on in any Place where fye! is chea
lutely hecessary that it should
that the cost of the power requ
be one of the most important ite

tion, If then the power can be obta
ingly cheap rate, it may' COmpensate for
vantages, and the greate' its amount, provided thepe be
a practically unlimited @eraand fop the
the greatep will be the Prospects of oo
For Instance, Suppose that in Eng
500 horse—power is employed in the man

be very far from the truth if we

outlay on engines, boileps' and the buildingy
Now, if in Southern Ind;

them is £5,000,

because thig Power can be

sals promiged
t. A Manufacturing oper-

in a place fap from the
upply, can be carried
P> and it is therefope abso-
be of such 4 character
ired o carry it on ghalj
8 in the cogt of produc-
ined at ap exceed-
all other disad-

finished product,
mmereig] Success.

. . i d the

‘gituation of the source .of po‘xz';lar:D l;t;(
!disadvantageous in which wi

: ear, it would not ¥ . ns-
jof #1’2: (:;? ?h?cly; the total amount} of material to be tra
busines

ipum. As will be subsequentl

!
|
|

T : t of power
o lop thds same amoun
! e necessary plant t‘;l_divz :)):;S nlothing, for one-fifth that
o . which ¢ oy . .
; ;."pm falling Waitelstart with the aclvantage of saving fou g
' 'um, We 1ot On1y tlay, but we halve a clear £5,000 a yea
s ital outlay, ,
idfths the cap

' ‘ ose to
But instead of 500 horjse-power we prop

!)uld have to be extremely
tis equivalent to a bonus

tbe possible to engage in a

' . More-
d is not more than 100,000 t ns per annum
orted 18

; . the capital out-
| ﬁi ver, since there is a saving of fo{ur-fifths P
| ver,

t
iony of the same amoun
. for the productiony o ' v
# reqmreil fl(*)]lngland, that sumf becomes avallz?.ble f;e
Pf BOYver :,he best possible m( ans for reduclngmini-'
o of the site of jthe works to a. .
ﬁlisadvantages. shewn, less than ome
: . the site

i 11y} needed to put t :

) ~thi m will be actually site
'-f)fouﬂ'h vaten 1 er which the av thor proposes to utiliz
et waihoog municatior}, with the three most
5 i llway com "
l‘ln derCtb ra(;rts Zn the Ccromandia] Coast, .Madrat,;sﬁ ls'efhe |
.m'lportanndp'l‘uticorin. If then i}t be admitted tha
‘patam. a

] - ]

' ment of capital. | N
for tlll; ::1:) L(Z:ering mto a detailedyaccount of the proposa
e

it will be well to briefly explainy that the prospect :rsz

i Wil Do v luminium by one or fother, as shall a,ftervirl ds.

manufa:cture af the now well kn’ own electrical me}f;. (;1 ISt

; gied;gfzg ’isoto be derived from a supptlly off ;zt;:;z ;0000
S . i our months o ’

s caloulated v:(lilg;?iingllfanfe;ain fif;g eight months 12(;’?)(())(())
lﬁorse-izz: Zr an average throug fhout the year of 125,

orse-

K . - . . . hen .
horse-power. ' This amount of powibr will, it is believed; w.
orse- . |

e

!
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converted into electric energy becapable ¢

tons of aluminjum which will be wort
£3,000,000,

Source of the water and sit

of the pro osed
wWorks,—The Governmer}t of Madras ape at the pr}:)esent

time engaged in diverting the water of
river, which rises in tlle Western Ghauts

into the Arabiap Sea near Cochin, from the W,
of the watershed ridge :

the bed of the river at the site of the dam, Th
of water stored, which it will be possible to
amounts to 6,815 million cubic feet, but ag the watershed ig
situated in 5 region where, the rainfa]] ;g at least 100 incheg
per annum, and ag ‘the area amounts to ahoyt 300 Square
mﬂes, and as the rainfal] is,’distributed over more than eight
months of the year from

possible to draw off from the lake a quantity

to deliver 750 cubic feet per second for three months and the

drainage from the occasional showers whieh fall in the

earlier months of the yeal will be more than sufficient ¢

give the extra months supply which is required. The

f producing 15,00(
s at £200 a ton

8. The

ter. The water

April to December, it will pe

@ quantity |

draw off, |1 4

I
(-

A e

o

? pibout 6,000 feet long and

dge wi "o si s at

2 "'nmnel through the ridge will be 3 orn side of the Ghauts a
) '

: ill
[ 0l deliver the water on the Eastq’;pove the sea. The hills

L levation of about 2,850 feet¥, that in about a mile the
.' 'Jl,-n e d

his side, S(?‘Oer which it will pass into
}mise ver)'r a?rll;pst:{;l;)nl ’t300 feet, ant'?.ghich will carry it into the
e ¢ fathe- Sooroolly river W."‘.},ed by means of an anicut
e e hence it is remoVyis thig fall of 1,300 foet
b fm?n .Wt. n canals. It | e water from the tunnel
into the irrigatio 4 of thil PRy
i jately after the exit o J,rs situated 1
| lmmejdl'ate d osed to utilize. It i%y . Cumbum valley, some
{ that it 18 prﬁ%ﬂ]age at the head of iy . earest railway s tatlen
' ,nUth’.aSI?a m Ammanayakanur, they .1 i 300 moec g
o e roth Indian Railway, wipe water power is to be
or \th_e SOE—, is evident, that if t, onstruct a railway from
Mé%f(.lras. it will be necessary to ¢f orks, but this will pro-
\utgllhzed, : kanur to the site of th, from outside sources to
iA}mma}?a}jﬁ‘ sufficient triffic on i or further information on
.\ biabl?t T)‘:m working expenses. Ly . would refer to t?ae
‘ 3; p}?i{;l ?rriga.bion project, the auly Governm.ent of JIndla,
’f n 1 tions from the records of thy IOXV., en titled, « | aper,e
P e‘i' Works Department, No. (; ion Project in Madras,
e ted with the Periyar Irrigd before the Indian Section
; connec aper on the project read § ; Hasted, R. E., on
;2; :,geaSI;cIi)ety of Arts by CO]OFGL ed in the Journal of the
" the 30th April 1891 and publis
Society. o
S{’mneSourcey of the Alummu:.i
minium usually employed for rei
are the oxide, Al,O, and a do
and sodium, AlF,, 3NaF, knew very pure § te,te as (:;‘;1;1:111-
mpound is found naturally in arious chemlc.al methods,
g‘o mp and it is manufactured by jp o piop oxtensive deposits
cllllief,ly from Bauxite, a mine}rl'el brld. TIn India, an ;e I(:’i;‘;
occur in various parts of ¢ etw{here are numerous2 pos
particularly in the southern part,

—The compounds of alu-
¥tion by electrical methods
tble fluoride of aluminium
as .cryolite. The former

!
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of eorundum which have been worked from time immeme?]
rial as a source of emery. They occur in the distriets ( tO0
Salem, Coimbatore, Bellary, North Arcot and Kistna, in the
native state of Mysore, and further off in Hyderabad, Rewah’ed
and the Khasi Hills in Assam.* As hitherto these deposits 1t
have only been worked on a very small scale by natives who 27
sold the corundum for manufacture into emery powder, it ig 78
not absolutely certain that they would be capable of yielding lo
the 40,000 tons per annunt which will be required. Detailed "
investigation can alone settle this matter, but there is every f
probability that this quantity could be procured if there ° s
were a demand for it, For the same reason the presept
prices at which it is sold would be but little criterion of t8
prices which would have to be paid for it when purchaseblon ]
by the thousands of tons. £10 per ton would probably pthe ‘

the maximum price and it might be considerably lesa?la
Whilst it will be undoubtedly of great advantage to obtait of -
the corundum in India, it is by no means essential to the®” ©
success of the author's proposals that it should be so pro- 2
cured. In America, aluminium is being manufagtured on g ¢
small scale from alumina, which is imported from Germanyf yr
where it is prepared frortfl Bauxite at a cost of about £14~,T’ :
a ton. As this mineral is known to exist in inexhaustible > -
quantities in many parts df the world, notably at Beaux in > ‘
France,in county Antrim, reland,at Breslau in Germany and ‘ )
in North Carolina and Geprgia in the United States, there -'e

cannot be the slightest diffjeulty in procuring it in any imagi-
nable quantity and deliverihg it at the site of the wat
for not more than £20 a thn. As from the oxide at least
50°/, of pure aluminium |can be extracted the maximum
cost of the raw material wil] he £40 per ton of aluminium

er power

* A brief summary of the infor
of Corundum in India, will be found
Economie Geology by V. Ball, M.A.

tion on the value and extent of the deposits
the Manual of the Geology of India, Part TIT.,
*1G.8. Londen: Triibner & Co., 1881,

e

Freas S

‘ofonsiderable quantities is carbon, \sla year.

i

: ome
saary to procure SOIE
Ef&(?orm of carbon required can be n{,

| yhe dense jungles W

" /able to furnish mall

| 'form of carbon, such as gas carbo¥

{ it will probably have to be 1mpor

" proposed works.—
l]?3‘41;1g]:;meering work at the foot of i

first construct a railway’
;zflzug;nuth. The lengt'h of.theb;
be about 70 miles an'd '1t. will ha-{
the metre guage, Which 18 the g
Railway. Although no surveys ¢

. i :

as the author 1s aware, have evz. fe con

raversed the whole distance SeY, ] present no engineering
t sed t B

| : .o lowest price the metal
| ) “xr "oduced or less than one-fifth thijly years.
| (., :[Wa); be expected

to reach for many will be r'equi'red in very
her material whiclof which it will be rfeces-
1f the particular
920,000 tons }jade from wooc.':l char'coa.l,
’ \ . Travancore hills will be

The only ot

hich cover they' cost, but if some harder
t at a very smallfu, is found necessary then
ey #ed from England.

. with the site _of the
ary to undertaking any
“he hills it will be neces-
kafrom Ammanayakanur t'ao
tline as before stated will
!we to be constructed on
‘uage of the South Indian
f the proposed line, as f.ar
er been made yet, having
veral times he feels confi-

i communica,ti.opg
Bailyay As a prelimiy

e

4
*

. o 1t . . bably
i i his line Wijjpf 1 in 100 will prob
dont 3 ee o i ive cuttings or embank-

. . ont
e ulties. A ruling gradient {} -
;l)lm(::;il attained without expenect however to sm;levlv1 dz-
é ets yA fow small rivers, subjffjridged, but as the 0‘1111 e
1::10(;‘&9]-1 frushes, will have to be H"ﬁicult workl ths}ylr w;uw ’
, ! 1 er
tions are not likely to prove dff first 26 miles

greatly add to the cost. For thejakolum at the foot of the

in a westerly direction to Pemy;
Pulneys, whence the as.cent tt? 1
ordinary traffic along thls' sect:m
very large as Kodikanal, m.sp;t.“
enced in reaching it, is rapidly
station of Southern India, .a.nd £
te the foet of the ghaut .w111 grot
From Periyakolum the line will |



12

2}; :ixie]e(slulxzbum x.rls{lley. This section, which will be abo s ‘

) ng, Wi pass’through several moderately lar ‘
owns, from v?'hlch a certain amount of traffic ma yb : thel
pected. A fair amount of timber is carried down tlfis leTe 21)
jts

on bullock carts and theré; is not the slightest doubt, that o

the completion of the ﬁeriyar Lake, with the facilitie
g )

which it wi i
hich it will afford for the water carriage of timber fro

will take place, which Would be still
: wa 11l greater we
zijv;?af; S;:gz?umc’raglon from Kuruvanuth with thle;er::telc.:f
e rZﬁ- e cost. of.the railway, including stations
g e Ool(r)ngstoclk, will not be more than £4,000 :;
e o Worf{s 'HOI_' the, whole 70 miles, so that f(;r thi

ks will be made easily accessible and one (l)i

the most important disadvantages of thi
a3 JE— . ges thi 1 1 .
e i ey . e
then be 390 n’lilese g;g?)taﬂil and Tuticorin by railwa nv(:is]
Method ofb,r o .m{rles and 194 iniles resp ectivzly i
Between the outlet %mgﬂm water down the Gha'ut.
ghaut there is a tot 11'0“1, thg tunnel and the foot of the
lep.e of the ro{md p fal} of about 1,300 feet, but o the
“shes, ib Wilff o thWa‘;tds the bottom gr'ad’uall (?-S t.h ©
utilize tile upper 1y1og fwl!wenient n the first ins};a.nlmm-
to reduce the ler; th :e;b'- .In this way it will be Oce',loto
Jbout 3,050 feet agv o 'plpmg which will be re Eirs' s(; .
derod that the, ﬂe"ry mnportant matter when igi .
Wil reach a ma};‘rebbures in the lower portion of thS o
The ordinary m;ﬁ? Zfi'\lzzr()f .476 Ibs. per Squarz E’;I;;S
haut would CATTYIe the water .
igncreasing inbe :(()) \;s:- stee?l pipes of a thickness do::é -
osure. In Izhif ;’ 10n Po th.e head of water ng‘O(ilF a'luy
diameter with a ;naa-se the pipes might be 36 incl .
xumurn thickness of 13 inches “;:.3
. i

in [¢) .t‘. ¢ i
M £ 1 3 aln

'7' 'x‘the water 18 allowed to flow
i :;wr second, no less than 22 pipes
5 outlay of £220,000. By usingdy the fall in two stages it
,"cn‘fould be possible to reduce the
‘s'xor the pipess but on the other ha
) f\‘yvould have to be increased and thie power

pway up the ghau
‘plaing below by a very expensive. system of rope geariug,

/80 that no saving ;
T such a plan. Now, even as it Wa$s shown that whilst not

A} in the slightest degree essential tdh the success of the pro-

| steel piping 18 nob ab all prohibitiv

§ shaft would be fixed a large cyli
cient strength to resist the fulj)

13

ith a velocity of 10 feet
i1l be required involving

eight of metal required
nd the pumber of miotors
generated half-
t would have t b be transmitted t0 the

would be eﬁe\-f‘cted by the adoption of

osals it would be Very advantepgeous 0 be able to use

corundum of local extraction SO It{ere, although the cost of

e yet by the adoption of 2

somewhat novel method of carryin“ g the water to the motors
an enormous saving 10 capital outilay can pe secured. The
rockof which the hillsare composedjis a hard compact syenite,
and judging from what has been pened out in the tunnel
through the watershed ridge, enti {rely free from cracks and
figsures. The author therefore pn}( poses to carry the water
through an inclined shaft sunk gy gufficient distance back
from the face of the nill to preclijade any possibility of the
ater pressure bursting the rock ofpen. At the bottom of the

lrical steel ghell of suffi-
internal pressure of the

water and from this cylinder tgthe pipes leading to the
o heading made from the

motors would be carried through i

outside. As a mabter of precautiq‘, \n, rather than of absolute

necessity, the author would line ,he chaft with a thin steel
gkin not more than 1 inch thickdl and firmly supported all

round with a grouting of sand an{lid cement 8O that the pres-
dllh the ductile steel to the

sure would be transmitted throug

rock itself. The principal reaso ';% for using this steel liner
is to make the shaft quite watiye

danger arisiog frow the water faf¥
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solid rock under th ‘
solid xo : e gf"??‘t pressure which i
the hase. Oftilég}g- sub?ul.lary advantage amlsz)(:v ;)vlcl)ldlde e
T s sfm friction and consequent los;1 fbe X
o e gt-unz 1.the vgater down the shaft AO -
5000 foos of b : ing hg.s.s already been exec.uteds.nearl.
A ate of 1 /- per cubic foot, it will ¢ mn Fhl
be possihl to ¢ mOout the shaft with a truly circul'ertamb
pection for nob 1 re th.anv 1/6 per cubic foot, and dr cros.
posis the fol bring.estlmate has been frame:i ast e
pable cost o' ¥ g}ng tbv. water down from th e
e pipes which will conduct it to etlrlnouth .
| e water |

motors.

tunnel and th *
including valvesé filea(i Cing the ot
ine . r closing the lat-
sm.:{fs suitable érovisionfor pa:siant
s water ldown th X
plus e natural
blr;:ilt]g circular s ape 10 feet i S
kv et in dia-
e r and 3,050 {feet lon o
ubic foot g o 10 per
Hori
c;r;gogggl gallery and pipe ch e
] ] I oa
o cubic felpt ot 9 pence a 21]:2
. Steel liner 11 ’
e | ,625
90 4 thick, 500 tons at
Cement for grouty, .
ent g 700 tons at £5
Steel chamber at I e

feet in diam
eter
. and 5
Contingeneies 10°% 0 feet long... 5,000
o 9,200

p—————rT™

Total... 57,325

Yable for driving the electric MM
g *s

{ months. Each Pelton wheel wil{
{ 5,000 horse-power: Ttis propose' :

nozzles 4§10 diameter ab 2 veloct

100 cubic feet per 8€COD
ater motors. With a supply of 1,9 gower available will be
theoretioal aumber of borsed gr second 93,600. Asan
7,200, and with 750 cubic feet Plpe obtained with Pelton
iency of at 1e° 807, can |or which will ¢ avail-

ater wheels, the amounb of PoL,

inches in diameter and to run them i il be delivere 4 through
revolutions'per minute. The water o of Jbout 260 feet DT
, each wheel. The peri-
dpe 133 feet per gecond or
| This 18 10 doubt a very
{asserted 10 have been 02
ay engines: there ghould
hg @ material gufficiently
\e the tension due to the
jal pressure due to the
nated thab the average
the water from  the

almost exactly g0 miles an hour
high speed but as it 18 confidently Ly
geveral occasions attained by railw |
be no greab difficulty 1n provid'n
gtrong to withstand at the same tir |
centrifugal force and the tangen °
impact of the water It is estit!

length of piping requirfad to conve’ \i 600 feet which, fixed in
shaf't. to the motor will be about®} ¢ to sontrol the water
positions and prowded with valv¥i pun,  The Pelton Water
gupply will cost aboub £5 per foot M 1. agle 14, sent 0ub and
wheels it 18 thought can po made i fi ¢
erected 10 their final position fof 9
agsumptions then the following is 9.
of the cost of the works and mac\i- ‘

rate the power:




£

- 18,000 feet of ste :¢1 piping for convey- 5.7’32-5

ing the water fty0 the

; mot
_per foot run. ﬁ; ore ot 59 90,0
30 Pelton water wi heels at £1,500 each 45000

Ve

Total ... 192,325

per horse-power or less t! hhan one-sixth the annual cost of
ost of the ™~

same in the manufacturing 3 districts o
then tha.t the author cO]i;bls_iders tha: }tz}}x:iil:sd' , No wonder
;,:Vzr lwﬂl be a source ¢§. of immense wealth ptlz)y t 1(:f&' water
;“ ld eno.ugh to makep \1se of it to its fullest extezie whe
wheel sﬁgﬁll'(]icl?l plant.d})ilhdfs proposed that each Pelton
rheel shon be coupled :L(. p direct to a dynamo sufficient]
largo to. orb the Wholej amount of power developed, Tl .
tzpthe deyrilaymo to be emﬂ‘)loy ed the author prefers ;co‘ lea o
fo £ w‘:}]lS‘lon of those ) ho have some practical aé lla'Ve
t nece;sa the use of.tl ‘e enormous currents which (ilt v::li
b rega;d Igl to empl'oy jef the reduction works. Similarl
s rega ::) fadelec@lcal ]“)_rocess to be adopted the authry
from a :;Th eration of lthe §omewhat meagre amountorf,
toformation at '.has bf"ml pl.lthhed on the subject mere;)
ma wes the | entat. /Jdt.igg ; stion that an electrolytic’proce;;y
rather the one in which Jcarbor? plays the part of a reduci q
ger ill be preferable.. Possibly however it m -
advisable to use both, an  in order to make th'ay . fOUhd
-Zhe papfar mo.r'e completie’ he has added in th(:sfsecmon o
ppendix a brief account®f the Hall Electrolyti Prm s
used at Pittsburgh in Ar kerica and at PatricZo?t:; o Mo
chester and of the Cowles’ ‘ Process as used at Lock N
Uj S. A. and at Milton i1® Staffordshire. - Froport’N‘Y‘. ,
will be seen that the elec:TOlytic process yields a?":; “pare
| ) » ry pure

]
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. ‘ v .
/ form of aluminium whilst the eleﬂtrical

£ the all joys ferro-aluminium and

adapted t0 the production 0
_aluminium pronze. 1P would be
| aluminium on & Very
of Salem are ¥
' extensive beds of magnet
manufacture of
rative undertaking.
of sufficient data to give an eve
the cost of the dynamos, leads,
nery and plant
ut it on the mar

!

bhat _the final tota

proposals is based.

.

Railway

Water power...

Buildings, workshops
ing houses for Staft

_” : Electrical plant

~ The out-put of alu
15,000 tons per annuil,

Depreciation
at £20 a ton

| V .
. Salaries and wages

large scale a

ituated at no very great distan
ito, but in_ the author’s opinion the

the pure metal Woy
Tt is impossil jle, however, from want

n
required to Pro
ket in a commer{gial form. A lump sum

of £1,000,000 will, in all probabili
1 estimate of the

Preliminary Expenses .

and ﬁ;qdwell-

basis the gross revenue would be{
which must be deducted the worki gexpenses,
ﬁollowing is only put forward as. ain approximation.

20,000 tons of carbons ab

|

furnace 18 better

sy to produce the ferro-

3 the corundum deposits
ces from the

\
1d prove a more remune-

ximate estimate of

pp‘ro
machi-

red yction works and
juce the aluminium and

‘zty, prove ample and upon
cost of carrying oub the

£
100,000
280,000
192,325

... 150,000
... 1,000,000

e

)
}l‘otal... 1,722,325

minium | ;; has been estimated atb
worth £:200 a ton, and upon this

a year, from

' £3,000,000
of which the

£

and renewals g#f plant... 200,000
40,000 tons of corundum gy alumina

... 800,000
5 aton... 100,000
.. 250,000

3
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Stores and plant

50,00
Royalties and pate 20,000

mt rights ... 100,000

——————
Total. .. 1,500,000
leaving a net profit of & 7

| 21,500,000, which on a capital of
say £2,000,000 would be f P o

o Sufficient to pay a dividend of 73
per cent. : o

In conclusion, the at

u *.dthor desires to state that. i main
object in writing the abo 76 paper has been to draw atten-
tion to the value of wate:

ble to it developfr power when the conditiong are
favourable to its

. ment.  The figures which he has
presented are necessarily &

. Somewhat rough, but the error lies
rather in showing an excé

258 of capital expenditure than in
any understatement of "1at even where it to cost twice ag
much as‘has been eStlmﬁted would still be a magnificent
undertaking. .

> it of the Hall Process is chiefly
compiled from articles Wi;

ich appeared in “ Ep ineering
in April and October 18, PP g g

‘ '.l‘h'e prin_cip.le of thepr-ocess is the electrolytic decom-
position of alumina by Hirect and continuous method. Tt
was adopted by the Plttburgh Reduction Company after

working for a year Withy small experimental plant, The

i i 0xi .. -
material used is an % of aluminjum which s mage.

factured at G?lds:chmelq near Breslau in Germany. The
mineral Bauxite is f;iegvith carbonate of soda in 5 rever-
beratory furnace. ®used mass is lixivated with watep

which dissolvies the ala ate of soda formed in the furnace,
The solution is decante:

off and decomposed by carbonie

" acid gas wherel.)y. carb te of soda is formed and i

hydrate is pr.empltated;'fter repeated washings the orect

pitate is calcined at a heat, the water defop o o
anhydrous alumina for'd'

gontinuo

of electric energys

wer 18 .
of metal per day
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as it contains 54 i -
:: which is re ducsgroceln?. of aluminium, nearl
batr})lr(-)duce one POI;n;l .Y‘ttwo pounds of aluminaya;the whole
insi Ills-’ﬁmerely Dominalo metal. The cost of tI};e I‘equh’-ed
wals{:tjfe1 cant and the ; oe first cost of the materie lﬂuor.l de
carb » Not exceeding Tlnt required, for mak%-l s being
ons used for th g 5 {bs. for each pot ing good
of the imperfect e eledrodes are made f per week. The
bers, the PO\vde:q:ilbuS on of natural oa: ?m the products
:11;2 Pequired Shapel.\ Pl'lll‘e bowng comprzssednizltosed cham-
' weight of 14 consumption f o 0. blocks of
metal prodaced. of carbon is equal to

\
IL

The followi :
process are ng detallf as to the w .
to the Chen:?::nsfrofn apaper Pead‘t‘)or\limg of the Cowles’
Newcastle Meeti e(?tlon of the Bri oy A J. H J. Dagger
“ The Eeetlmg in 1 889, itish Association at %he
. nehi ¢
fiordsh"e’ COHtiijhtwork? of the Company at Mil
ynamo, built b Iv}velve furnaces with a VOOl ilton, Staf-
largest machine z’ essrs. Crompton andd 'hol’Se-pOWer
furnishes a curr n England, and PPOl;abl 'sald to be the
an E. M. F. of ;(;]t of fiom 5,000 to 6 (3)’01(‘)1 the world; it
works is 2,300 Ib to 60 volts. The prod amperes, with
1bs. of ferro-a]um-s'. of aluminium bronze (;lgglon of these
contained alilminils::: - (}OO/O)’ per 24 hours o/:):if(l)dll,SOO
co ’ bs. of

The fll
rnaces ‘t A o -
arer 1
© tanoulalﬂln fOI'm and a f ﬁ

bl‘ick; into
which the ca:::s: end is bIJllb a cast iro
‘fl'ode consists of electrofes enter the furn tube, through
in diameter, attaa bundle of nine carbon nace; each elec-
aluminium furnaCCbed tqa head of cast v each 2} inches
or alloys containi e, aud ofjcast copper for a;ron. f_o r a ferro-
r(?ds’ or ‘leads ,nghc.opp  This head is s nmininm bronze
disconnected fr:n:ﬂ;ch can be readily cof;cured to copper
e ﬂe{Fible cables Supplysx::t&i with or
current.

me.
. . the bottom
ed charcoa\,
a former,

is placed
1y withdrawi the space
idged ‘with gome broken pieces
Lith coarse charcoal, a0
g iron €OVETs having &
pé of gases evolved during

r the esca
go as to ent the

current is aboub 3,000

ed to 5,000 amperes; @
he furnace is allowed to

nnected with the cables,
furnaces being

prev

ontinuous one, the
nd connecte The crude metal from
ordinary reverberating

each TUl and assayed
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for all.lminium, The ndture of the re-action which takes
Place in the electric furnace is not very easy to ascertain ;
the conditiong are unlike those of any other known: the
l‘edufztion' of the aluminjum taking place in absence of air
t_md In presence of ap enormous excess of carbon, it may

|

be assumeq that, at the intense heat of the electric arc, the .

ore melts anqg gives up its oxygen to the carbon :—

AlgOJ +3C=3CO+A1,~
In the absence of copper the liberated aluminium absorbs
carbon anq ig converted jnto a carbide of the metal. T}?e
escaping gag which burns at the orifice in the cover is
almost entirely composed of CO.”
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: A o
1 X
1 : ¢
lf’

ORDER—-——ZG

£ /3.

The Goverirent has porused

Mr, Chatterton's pasmphlet with rmuch in-
~tzrest, but it will be pointaed out to
hir. that in havins without the previous
sanction of Govorirint corgmunicated
with prrsons in London in vicw to the
formation of a Syndicnte to obtrin a
concission of the water power alluded
to by hir, and in imaking use¢ as he has
of information of which h» has becone
possi2ssed in his official capacity, he
has cormitted a breach ofgstanding fule,
i The Chief REngineer will be request—

o

;-ed to report on the proposals contain-

-ed in Mr. Chatterton's pamphlet, and

1
'also on the question of appointing an .

officer to sbecially investigate the .
subject of the supply of corrundum

available in Southern India,
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