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and catching the vapor driven off in a bottle fild witlî
watcr and inverted in a bain ; the air displaced froin the
retort by expansion duc to the heating displacing the water
in the botte. Mhen the rctort wvas cooled, after being
heated tO 350 degreees in an oil bath, the air thîîs
expanded contracted, and returned front the boule to the
retort, leaving the boutle fuit of water, as at êlîe beginning
of the hcating, showing that no gas had been given off,
except possibly suchi exceedingly smiall amiotint as miighit
tic absorhed by the water."

Anoth-r niember, treating on maximum ecuénuiîny,
says? ««If the objcct of the trial is to ascertain the maxi-
iitim economy or capacity of the boiler as a steam gene
ritor, the boier and aIl is apj urtenances should bc put
tin first-class condition. Clean the hicating surface iriside
and outside, reniove clinkers from, the grates and froin the
%ides of the furnace. Reniove ail dust, soot ani ashes îroin
the chambers, smoke connections and flues. Close air leaks
in the masonry and poorly fltted cleaning doors. See that
the damper wvill open wide and close tight. Test for air
leaks by firing a fewv shovels of smioky fuel and innediately
closing the damper, observing the escape of smoke through
the crevices."

In another paper a miember summed, up that there are
eiglit sources by w.hich the heat fromn fuel is a total loss,
as follows: i. Loss o'f coal or coke through the igrate. 2.

Unburned coal or coke carried in the shape of dust beyond
the bridge wall. 3. Heating to 2r20 the moisture in the
coal, evaporating it at that temperature, and evaporat*ng
the steamn made from it to the temperature of the flue
gases, =weight of the moisture in pounds x [ (2120-t) +
966 + o.48 (T-212)] in which T is the temperature
(Fahir.) oft the flue gases and t the temperature of the
externat, air. 4. The loss of heat due to steam which is
formed by burning the hydrogen containied in the coal,
and which passes into the chimney as superbeated steam,
= 9 times the weight of the hydrogen x [ (2 12-t) + 966
+ o 49 (T - 2 12) ]. 5. Superheating the moisture in the
air suippl-.-d to the furnace to the temperature of the fluî,.
gases, = wcighit of the irtoisture X 0.48 <T-t). 6. Heat-
ing of the gaseous products of combustion (not including
steam) to the temperature of the flue, = their weight x
0.24 (T-t). 7. Loss due to impcrfect burning of the
carbon of the coal and to non.Lurning of the volatile gases.
8. Radiation from. the boiter and furnace.

Smoke measurement is also the subject of another
paper. The writer says: ' In a series of conîpetitive
trials between two furnaces which the writer made ini
j une, 1897, for the Detroit waterworks, a method of
obtaining a continuious record of the qîîantity of snioke
'vas introduced, which seems to him of great value in
making speciflc what lias heretofore been based upon the
judgment of the persan conducting the observations.
The miethod referreci to consisted simply in suspending, at
a suitable point in the smoke passage between the boiter
and the flue, a smooth, flat, brass plate, ha'.ing ils face at
riglit angles' to the direction of the current. This plate
served to collect a certain portion of the soot w.hich w.as
carried along by the w.aste gases, and indirectly furiîished

a mneans of samipling the gas in respect to its sinokiness.
The plate wvas 24 imîches long and seen-eîglitîts of an
inch wvide, and it prescnted a surface aiouinting to 21
square incites. secing inscrted thruugh a liole iii the top
of thc flue and suispended 1», a wire, thc hole being
covered, the plate could bc rcadily wvithdrawvn fron its
place whenever desited, and tlic collec.tion of soot reîîio'.cd
by the use of a stiti brush. This wvas donc every two
hours during the progrcss of the trial. The quantity of
soot wvhiclî collected ou this plate '.atied according to the
type of the itîrnace arnd the character of the fuel, as also
according to tîte conditions of tîte firing and the wvorking
conditions of the boiter. The rtcords of the smioke-
measuring ilevice anà those o.' the ocular observations ut
the cliiney were in accord with each other. The quan.
tity of soot which %ý'as cullectcd, reduccd to the hourly
rate, varied in these tests fruru îîine iîîilligramis to &14

nîilligramns. The nmcthod lias not as yet been tried in the
case of a flue carrying very dense stioke.*

CAR» WIRE.

William Middleton, a card clothiîîg manufacturer of
Clackheaton, Enpa., recently delivered a lecture upon card
wire before the Bolton and District Managers' Association,
in whîclî he said:

'«Tliere are only thrce miodes of setting comnîonly ti
use, nanmely: plain, twill, aud rihbed. In regard to their
merits, there are inany différent opinions. Somne authori.
ties tell us tîtat plain and twill are the test, but w.hy this
should bic so I do îîot understand, as this class of wire
cannot tic produced without the open edges or rows, wvîth
whîch every carder is famîiliar. The defects also, in these
settings are inore difficuit to detect than in the ribbed, for
whcn the too:lî is a latte ont of shape ît takes an expert.
enced mîari to discover it, svhereas in the case of the
ribbed this is nQt so. 1This, however, leads us to that por-
tion of out subject svhich is perhaps tie most important
to deal with, namely, the material used for the construction
of the card tootît. 1 can remeniber the time wlien îvhat
was known as L and D %.vire w.as coninonly used, and vwas
then considcred by the trade to have reaclied tîte height
of perfection - in fact, if this ivire svere now in use instead
of mild stcel wvîre, many of the dilficuluies which we as card
makers have to face svoîld bc overcomne. Both these,
howcver, hiave been largely substituted by liardcned and
tcnpered steel. Thîis also hias heen niucl iniprovcd tapon
of laite years. This wivre wvas, originally producedl in a
black and scaly condition, w.hicli for somne tie made dirty
cotton, and svas the cause of much annoyance to cotton
manufacturers, but it is now practically as brighit and as
sinoothafter leaving the furnace as it ivas hefore criterîng
it. Much could be said here ii reference to the treatiisent
of the w.ire in tue furnace, and thie procc.çs of hardenîng
and tenipering. In the first place, the material operaied
tipon is but sierdur, and thus the slîghîîest variation in the
heat wdil cause a lîke variation in the temper, which an
turn, wlien !,et into the foutîdaton, ivili cause irregular
angles and ilI alter the fori of t lie tooth altogetlier. This


