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of to.day are complaining of the saine thing. and many of thcm say :
IIWe have broughit the cogine to a nice appearance for wvorkrnanshlp.
cconomy and uscfulness. but the principal part we have so fair not
handled successfully. viz.. howv ta build in our boilers - are they made
of the right stuif and shape. and our chimney.- could flot some other
matcrial be used, mica, or anytbing that wvill flot glvc off sa much heat?
W'hien thiS 25 per CCent. loonied up in Watt's mind. hie planned a dif-
ferent shape boiter In anc hie put two large tubes ini a round shell
%with a fire in each; but hie found, if both the fires were flot kept alike,
it did flot do justice ta the boiter, and the wvater inside hoe then put in
ane large tube. and put the fire irito it. hoping ta get more heat inta
the steaim than wvhcn the fire wvas outside, he found it worked better:
this plan is now generally adopted in different shapes. but this plain
did not. nor does it now, save the large percentage of heat leaving the
boier and gaing up the chimney ta keep out the pressure of tbe
atrnasphorc and give an upward draught or upward current flot ta
burn. the air or oxygen, as sorte say. but ta change the hot atmosphere
and fuel intogCas. A large number of new inventions have been made
%within the last fcwv years. yet we are flot perfect. but there is plcnty
of roorn for new plans left.-

THE CONSTITUTION 0F IIYDRAULIC CErlENTS.

A series o! experîrnents ta determine the constitution o! hydraulic
cements has recently been made by S. B3. N'ewherry and W. B. New-
berry aind describcd in a paper read before the Society D! Chernical
Industry. The questions which the authors have atternpted ta salve
aire as follows:

ist. W~hat proportions of lime mnust be employed for given per-
centages of silica and alumina in a Clay ? 2nd. Can a general formula
be stated. applicable ta aIl clai>s, whlich shaîl indicate the proportion
of lime which will give the best result *.ith each ? 3rd. WVhat effect
bas the presence of oxide o! iran in the dlay used an the proportion of
lime required. and on the quality of the resulting cemnent ? 4th. Is
the presence of alkailios in the raw materials necessary ta the produc-
tion of good cernent? 5th. Is maignesia capable o! rcplacing lime ia
cemnent mixtures, or is ht inert. as bas o!ten been staited, and how doos
magnesia affect the quality af the cernent obtained ?

The plan followed in the efforts ta salve these questions was that
of synthesis with pure rnaterials. wvhich ir.aterials %vere as follows:
ist. Silica; ground quartz, in impalpable powder. containing 99.19

per cent. Silica. 2nd. Alumina ; C. P. precipitatcd. contaiining 99.50
per cent, alumina, .20 per cent, soda, .5 per cent. iran oxide and .25
per cent. silica. 3rd. Carbonate o! lime. precîpitatcd chalk. contain-
ing 99.7 per cent. calcium carbonate. qth. Iran oxide. red. German
C. P. 5th. 'Magnesia: German, C. P.. containing only traces of
silica. alumina and lime.

AIl these materials were in the fori o! a perfcctly impalpable
powder, aind none o! :hcm left any residue an a sieve af x8o meshes ta
the linear inch. 'Mixtures of these materials. in calculated propor-
tions. were made by rolling backward and formard on a large sheet af
paper. then sifting three times through a6o-mcsh sieve. Thernixtures
wiere thon moistened with water, mnade loto a cak<e, dried and broken
miat smiall pieces for buroing. The hurning wsas donc in a Fletcher
gas furnace, using gasoline gas as fuel.

The conclusions ta wçhich the writers are led by the above experi-
monts may bebriefly statcd as follows . i. The essential constituents
of Portland cernent are tri-calcium silicate. -vith v~atying proportions
ofdi-calciurn aluminate. This composition may therefare ho expressed
hy the formula-

X (3CaO.SiO.) + Y (2CaO.Al,O,).
From this formula it may ho calculated that the correct propor-

tion af lime. by weight. in Portland cernent. iS 2.8 times the silica
plus x.s times the alumina. 2. IrOn oxidc combines with lime ait a
high heat. and acts lilce alumina in promoting the combinatian o! silica
and lime. For practical purposes. howcvver. the prosence- cf iron oxide
la a dlay nccd flot bo considcred in calculating the proportion o! lime
required. 3. Alkalies s0 far as indicated by the behavior o! soda, are
of fia value in promating the combination of limre and silica. and pra-
bably play na part In the for-nation of cernent. 4. laignesia, though
posscssing markcd hydraulic properties whcn ignitcd alane, yields fia
hydraulic products whcn heated with silica. alumina or dlay. and pro.
bably pîsys no part in the formation of cemnent. It is incapable of
rcplacing lime in cernent mixtures, the composition o! %vhich should
bc calculaited on the basis af the lie anly. without regard ta the naig-
nesia present.

-The Government cf New Brunswxick has placed an order with
the Gcod Roads Machinery Co.. of Hamiton. for ton steel Champion
road graders. The company is also, shipping anc o! its wcll knawn
Champion rock crushers, road rolîcrs and ongines ta the tawn of
Magog. Que.

TO ESTIMATE HIORSE POWER.

Editor CANADIAN ENC.iNEER;

(a) In the question below please itiformn me in Tuai CANADIAN
ENGINFER whl " and Il2"I are used, that is. wvhere they get the
" 3 I aind Il2 1 in the tcxt book of which I arn studying. Tire question
is: Required the horse power o! an engine haiving ane cylinder 30
inchos diarneter, 36 inches strake. rnaling go revolutions per minute,
hoiter Pressure 75 lbs. per square inch. cutting off at W< stroke. vacuum
26 inchàe.% mean effective pressure on piston throughotit strolte 5a.5
pounds per square inch.

30 X 30 X '7854 x 50'5 X 3 X 90>XC2 II
- - ~584-1234 il

330S0

(b) Does black oit in a boiter destroy the scale, or does it
injure it?

YOUNGo EacGINELER.
Midland, Ont.
(a) The 113" re!erred ta here by aur correspondent is the number

o! feet in the strolce, and the 1,2," is the number cf revolutions pet
minute.

(b) Tîte B3oiter Inspectian and Insurance Co. does not aillow the
use of oil aisdescribed. %Ve would aidvise *Young Engineer" to write
ta sorne cf our advertisers for information on the subject a! scale in
boilers.

DISTILLED WATER.

The accompanying illustrations sbaw the New-Life WVator StilI for
praducing aerated distilled 'vater for drinlcing. culinary and hygienic
purposes. The action o! the apparatus is as follows: The wator ta bo
aperated upon is placed in the lowver vesse1 or boiter, and wvhen boiling
is placod an the kcétle. aind the steam passes inio, atountland undetthe
evaporators. heating thern ta nearly hoiling point. by wvhich a part of
the veater they contain is evaporated and is condensed by contact with

the upper vesse! or condenser:. a constant c'arrent o! air passing
through the hotes at the bottomn of the condenser is carried up aind
stcrilized by coming in contact with the stcam. andi, the aiaker claies,
combines with the product, which is pure distillod watcr, iroed frain,
ail calcareaus, arganie and deleteriaus niatter. The water is pleasaat
to the tasto, satisfying. will relievo thirst, and can be borne by a wcak
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