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that if î.4a ta r5o lbs. vas considered a standard for a new miii in
Amcrica. tL'e corresponding practice wotil be 200 ibq. in England.
i8o in Elsass, and 140o to 150 in 13elgium and Germnny. In ail1
countries 1 found occasionaily highier pressures than the above.
and, of course, the immense majority were lower.

EC0SIOMtZERS.

Trhe use of economizers is more gencrai in Europe than in
America, and the type known as the IlGreen.- now made by severai
good firms, is the standard. Occasionally on the continent one of
the bouilleurs of the elephant boler wvas uised as ani economizer.
The miost generai practice was ta put one economizer for cach bat-
tery of boiers. making the ecanomizer heating surface and the
bolier heatirg surface the samne. In I3eigium, howevcr, tiîey were
recomniending ane sniall ecanomizer to eaclî boiter. Scrapers are
used ta keep the fire surfaces clear of soot. The water surfaces are
subject to scaiing if the %vater be bad. and it is chicfly iu the bad
water districts that economizers are nat tised. though they are not
inuch. if any, worse in this respect than water tube bolers. But
%when the economizers are taken out, the heating surface of the
boiers must bc more than doubied ta get the samne economny.

IIRAT STORAGE.
An advantage claimed for the Lancashire boliers and the econo-

mizers was that the large amouint of hot water in them afforded
a reserve of heat for a sudden cali. An interesting application af
this principle were the feed starage and the steam starage systems
of D. Haipin. Esq.. London. The first is applicable ta ail plants.
and consists in praviding tanks ln which the feed is hieated ta the
steam temperature by steamn from the boiler during light demnand.
sa that during tue heavy demand the feed water 15 supplied hot
<36OQ F.) instead of xooý or 2000. The steamn starage consists in
having very high pressure bolers, which pressure is reduced at the
englue. WVater is heated ta boiler pressure during light load and
stored ln tanks, and during the heavy load expands into steam and
relieves the demand ai the englues au the boliers praper. The
steam storage system did not impress the wvriter favorably If yau
are goiug ta go ta, the expense af liigh pressure hoilers anyway, then
it seemns ta hlm that yau wiil be as apt ta save coal hy usiug high
pressure steam at your englues as by reducing the pressure lu order
ta equalize the ioad on the bolers. But the feed storage systemt,
particuiarly where econamizers are not used. seems a very prac-
ticable method af reducîng the net flrst cast by a few per cent. (the
bolier plant saved wauld cost more than the feed storage). and at
the samne time probabiy iucreasing the economy. Bath the ieed and
steamn storage systems are especialiy available with bad water.

SUI'ERIEATERS.
The uze of superhcated steam is very much in the air ail over

Europe. and in Elsass (Alsace) il is fairly generai, about 5oo super-
heaters heing in use. Therehbas never been any daubt that it saved
from 1a ta 20 per cent. ai coal. but the dificuity has been in the
lubrication af the enRine cylinder and the keeping the large num-
ber ai superbeater joints tight. The Schaerer superhecater. wvhich
is much used in Eisass, consists ai a smaii number ai very heavy
ribbed cast-iron pipes placed ln a very hot portion ai the flue,
as, for instance. betveen the tubes and the drumi ai a Babcock
& Wilcox houler. The cast-iran is miade thick enough so that it
may become red-bot without injury. and by bcing in the bot por-
tion ai thc flue ouly a smail superbeater is required. The trouble
with lubricatian is avercame by using a high grade minerai ail. In
England and on the continent. severai forms ai superbeaiers using
thin steel pipes wvere under test. 1 did not bear ai their sale in auy
number as yet. The superheaters are aisa placed above a separ-
ately lired furnace in samte plants

G RATES.
rhe grates in ordiuary use did nat noticeably differ from those

in use in America. In Germnany some oi the under flred bolers
were provided with grates that inclined downwards ta the rear as
much as a foot or a foot and a bah. wbich was thought ta be casier
for the firemen and ta give boîter combustion. The ash-pits ai
these, boliers were unusualiy decp. The ca is frequcntly very sait
and bituminous. but in their internaily fired bolers tbey had no
trouble irom having the furnace top only 18 inches or iess iromi the
grates. lu fact the Lancashire baller enjaycd a better reputation for
smokclessness than many athers

.%ICIANICAI. STOICERS.

Iu England several forms ai mechanical stokers werc iu use,
perbaps over one.quarter ai the boliers beiug equippeti. They may
bc divided inta two general classes, the cokcing and the sprir.kling
stokers. The cokcing stokcers feed tbe caal ait the front. wbere it
cokes and is then carried ta the rear by the recipracating motion ai
the grate bars. The Vicars stoker is the bcst kuown ai the class.

It is represented in this country by the Rancy, WVilkinson, Murphy.
Brlghtmau and other types: the chici diFTerence being that on
nccount ai the iuternaliy fired bolers the Vicars grate bars are
level. The sprinkling stokers throw the coal over the grates by
means ai revoling or asciliating shoveis; but they gcueraliy use as
weil a recipracating motion ai the grate bars ta carry the ashes ta
the back endi. The Benuis stoker is perhaps the most wvidely used
ai tbis class, but there are several gaod firmns wvho malte stok<ers ai
each class.

Opinion is. ai course. widely divided an the meritsof mechanicai
stokcers. What semed ta the writer ta be the gencral drift ai
opinion ai those best fitted ta judgc, wvas as faliows: No staker
absoluteiy prevented smoke, but bath types very largely diminishied
it. In this respect the coking stoker hiad adecided advantage over
the sprinkiug. Neither stoker kcpt up the steamn pressure an a
sudden cail as well as baud fring: in titis respect the sprinkiug
stoker was cansidered ta act more quickly than the coking

The sprinkling siokcr wvas being soO lit about thirequarters
the price ai the coking The cost ai the Vicars stoker was about
$5oo for twa, stokers, eachi 2 feet 9 inches or 3 feet wide, and 4 or -5
feet long.

The opinion as ta whether the stokers saved coal was evenly
clivided. The most general reasons for their adoption wvas the
diminution ai smakc. the smake iaws bcing vcry strict in England,
and the use ai a cheaper fuel. The use ai a chieaper fuel undoubt-
ediy saved money. but when compared an the samne grade ai fuel.
the best opinion. so far as the wrYter could judge. wvas that they
saved some coal, but not cnougb ta show a net saving aiter paying
the interest aud repairs. The saving in labor wvas not generally
considered, and did notamount ta very mucb in smail plants, or in
plants where no coal.bandiing devices were adopted. The use ai
stokcers and caal.haudiing appliances together wvas thougbt ta save
about one-tird of the boiler roam labor in large plants.

DUST FIRtNG.
In Germany. grinding the coal ta a powder and biowing this

dust coal mixed wvith air into a bot combustion chamber wvas a
method that wvas beiug experimented on in several plants and wvas
meeting wîth cousiderabie favor. The- WVegener" process is used
in Engiand. the IlCamp," the IlSchwartzkopi'- and athers in
Gcrmauy. Fig. io shows one ai these arrangements. The fine dust
(almost as fine as flour) is, however, not only a vcry dirty stuff ta
liandie. but is also exceedingly liable ta spontaneous combustion.
and the prablem ai grir.ting and staring it bad not yet been camn-
miercially solved Sa far as the abservation ai the writer wvent.

DalLER FITTINOS.
In boler fittings several différences wçere noted. Ail flttings

wvere naticeably heavier and stronger than with us. The use ai
spring-loaded safety valves is iooked on as yet witb a great deal ai
distrust, and those in most common use are the lever va!ve and
alsa the dead-weight valve.

The tuse ai try-cacks has been entireiy given up in every plant
that I vîsited. and two gauge.giasses are used instead. having been
found nût anly nearer but saler On the Continent one glass and a
mechanical lever indicator were sometimes used.

The dampers an the smake flues are aimost always ai the slid-
iug and not ai the butterfly type. This may be because the flues
are almost always underground. The dampers are aways regulated
by hand, damper regulatars being practically unknowu. Forced. in-
duced., steam-jet. and ather artificial drafts are no more and no less
in use than with us:; that is they are ual inirequent in speciai cases
wbere the ordinary draft is insufficient. but tbey are lu no sense
general.

The use ai guards ou the water.gauges is very common ta
prevent pieces ai broken glass from injuring the fireman. This is
peculiarly necessary since iu most ai the forcigu bolers the water
glasses are on a level with the firemau's face.

PIPE COVaRING.

The average quaisty ai the bouler and pipe coverîugs did not
seemi ta the writer as good as thosce in generai use in this country.
Occasionaiiy hc saw wood andi even rope cavering an higb pressure
piping. someoaiwhichw~as aiready dîstinctly cbarred. Some plants.
ai course, bail very good coverings, and there wvas a custom ai cov-
ering the top ofithe boicrs very thickly wvzth some cheap cavering.
with the resuit that nine limes out ai ten the space aver the bolers
wvas noticeably cooler than il is lu America.

CIItI.NYS.

iu regard ta clîimncys. the variety af sizes and ai theories is
just as great as it is here. The few ai which the wvriter obtained
bath the dimensions and the amount ai coal tbey were iutended ta
buru were larger than those given lu the tables lu American books
ai refereuce for the samne capacity. This may ho because lu Eng-
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