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A CHAPTIER ON BOILERS.

From the Lime of James Watt, until quite recently, boliers
have been iooked upion as niere appendages to steami engines,
necessary, indeed, but more as receptacles for storing, up stesm
than as rcquiriing any in)genuity in their design or mechanical
knowledge ini their construction ; and so long as the pressure
was from that of the atmosphere up to 15 poutnds great strength
was flot required, valves even being plsced onr the boilers to f re.
vent collapse m-hen the pressure fell below that of the atmosphere.
When the use of steamn had become an acknowledged success and
promised to extend wvit1î great rspidity into ail branches of ini-
dustry, and in ail parts of the world, the engine being composed
of moving pasrts, attracted the notice of engîneers toward itself,
to complete exclusion of the boiler ;and it lias uip to the present
time sbsorbed more tban its fair share of attention.

The first steam boiler-made probably by the well-known
Captaiîî Savery-was of the idbillycock '' shape. This wss a
wesk torni, but sufficient for the required purpqae. It was used
by Watt at the commencement of has experiments, but after
a time lie gave prelerence to the " wagon " shaped boiler, whichi
may vet be seen in some out of-the.way parts of the country.
These lie strengthened by sasys; but, the form was essentislly
weak, and, in comparison with modern boilers, causeý extrava-
gance in fuel. The advantages of working ste am at liigh lires-
sure, and expansively, could not long remiain hidden, an d oer
were soon requirel vhich would withstand pressure up to 40
pounîi to 50 pounds to the square inch ; even then the enigine
wfts iooked upon asthe motor, and the houler as a steamn reservoir
muade sufficiently strong, it not being gener.dly consîdered that
the latter had any effeet upon economicat steain generation.
But of late years the conviction lias gradually forced itself uipon
the minds of Jeading engîneers, more particutarty in this coun.-
try, that there are boilers and houlera, that is boilers which
scarcety deserve the nanie, and boilers which dcaim to rank
as apecirnens of engineering, heing inade en scientifie principtes
sud calculated-

1. To be throughly safe in their working.
2. Economnical ini fuel.
3. Durable, requiring few repairs.
Whien the deniand arose for atronger houlera, the firat io-

rovemeiit was the t.xternally-flred egg-ended boiler, which is a
lngitud(linal cylinider, with roun(ted ends, containing no internal

flue ; but the greatest step, both iii durabiiity sud economy,
was the introduction of the Cornishi houer by the cetebrated
Engineer, Trevithick, the novelties and advantages of which
consisted-

a. lu the internal flue, whiereby the hieat is utilized to a far
greater extent tian was before possible.

b. The flat ends, whichi were stayed by the tube.
c. And thie ieiioval of the hiottest part of the fire fromn under.

ueath the toiler, where tie sediniient naturatly collecta, and
which is conaeîuentty a dangerous part to have near a hot fire.

The boiler waa sf111 further iînproved by the late Mr. Fairbain
in bis ivell.known Lancashîire boiter, by adopting two llue.tnbes
in the p)lace of the one hieretofore used. This gave greater eva-
porative p'ower to thîe hoiler by incereasing the grate area. 'l'hie
other improvements cunisisted ini the consumrptioni of' suioke
through the gases niceting at thle termination of the flues ;iii the
grealer space underneath betweeu the tubes, giving roumi foi
thorouglîly clensinig the boiter; sud the economy fur fuel.

But atthough these inventions were great strides toward the
utmnost economny in fuel, still il wvas fouuîd tliot the houler v-as by
no means pertèct, being weak in the flue for higli pressures, and
allowing a great aiouint of heat to pass away.

To remedy the firat defect Mr. Fairbain proposed rings of T
iron to be placed round the furnaces at proper distances, as thre
flue is strong ini inverse proportion to its leugth, aud these rings
have the etièct of' divitIing the lioiler inito se miany sections
thus, il two rings ire introduced, the boiter is tbree tinies
as strong aàs before, sud so ou. These rings have, however, beeîi
ascertaîued aï hiable t) crack, even although attachied wirh the
greate.st care, on account ut' two thicknesses of inetal conhing iii
contact with the tire, aud not giving roomi for the necessary ex-
parisien andl contraction whicli are requisite in ail boiters.»Flaniged seains and iridge-hoops are uiow universally adopted
in firat-class establishmnts, whichi auswer admirabty. altlîugli
care must be exercised in their manufacture. To reniedy the
second defeut tubes were early introdiwed, inostly îarallet ; but
of late years the cone tubes niade by Messis. Gat1owvay and others
have been well received, as it is evident tbey receive the best
heat from the fire, sud, if' îlaced by comnpetent mien, do not
check thre draught. Othier mieaus hiave heen tried with tihe saine

view, such as placing pockets in the flues, buiine rertivE. sucb,
flavor as the tubes. The desire to introduce as inuy utf these
tubes as possible;, without crowding them so as to check the
dran ght, or make the houler difficult to dlean, probably led to the
ides of joining the two furnaces behind the fires into one flue,
snd placiug the tubes vertically in tlîis flue. This plan lias been
tried wîth several minor différenees in foru), but the w~ell kuown
"'Galloway " houler, whîch, w"e believe, lias been recentfy
improved, may be takeîî as the type. There are boilers aiso
made with two furuaces, theu a short cotihinattionl chamber
behind, after which a row of loco tubes about four feef long
is placed, through which the flame passes. These boiters give a
great amount of afeanii in a amall compass, sud require but little
setting, ; stili thre loco tubes are s1 it to aprîn.g aud leak, snd
should be avoided Nvhienever possible.

Yet another modification of the samne plan is working in the
north, aud, we believe satîsfactory. It consista of a combustion
chamiber as above, with sonie of the cane tubes and some of the
loco tubes, but ail vertical, the heat pasaing between tihe tubes.
It is quite evidexît, however, that muddy or liîy water would
have a great effeet upon the loco tubes, which are only three to
four inches diamneter, snd frequent cleaning snd examination are
require(l.

We have gone this miucli into particulars of the Lancashire
huiler and its offshoots, feeling conviuced that it is the best
boiter that eau be put down, considering ail conîditionîs ; although
a curnpticated boiter, such as those with loco tubes, gives ateam
economicalty and pteutifully, stiti where space cau he ohtained,
these advantages are completety nultified by the difficutties of
dlean i ng, the inconvenience of leaking, and the trequent repaira,
entaitiug stoppage of work. D

0f late years the desire of thîe principal boiler-makers lias
been, not so muchi te iiitroduce uew descriptions of boitera, or to
design improveiuents upou the old forins, s0 as to secure accuracy
sud solidity of workmiiuahip, which witl defy for a long period
the coittinuai strain unavoidabte while the boiler is working.
With tfis abject machinery is niade use of whenever possible,
as, if property atfended to, errors sud imperfections are aimoat
im~possible, atrength of work is secured, sud, as a cansequence,great durabiiity. Itiveting is doue by inachinery wherever
practicabte, for a pdaried section of the riveted joint shows thatmachine work closes up the holes perfectty hy the pressure used,
while hiaîd-woyk frequently leaves aniali spac-es, the hiows from
the hand-hammer being insufficient to press the rivet sO as to
cornpletely fill the hle. Manuf'acturera in purchaaing boilers
shdruld take note of this, and shonld aise see that the pressure is
îlot -a low, but a steady push, as the former may burat the
plate, ur cause thse rivet-head to be so insecure as to coure
off with the slightest disturbance. Few firat-clasa boilèri-makers;
uiuw ch alk the platt s with a nariow-edged tool ; they plant thie
edges of tise Plates to a stight bevel, sund ctose them up with abroad tout. This hîsurea tihe cdge of the ptate beiîîg perfectly
straight ; tie rivet-hotes are consequeîitîy equi-distant from
thre edg-e, axîy imperfections existiîîg threre are detectedr, sud a
iîeat appeau suce ia oltaiiued. Tis neat appearauce sonie peî'sorus
c0iisidtr unuecessary ; but worknieu who have a xieat snd well-
urrade article wilt, as a uatui-at consequeice, fake fliore pride in
preserving if intact aind ini better order. Tie flues, whîiclr weref'oriiierly riveted up, are n0w univeraally wetded, whicli, when
(toue wett, is a great inîiprovenient ; it masures the perfect circu-
tar form uf the tube, aud uheui the plates are flanged (whichi
atioutd he ailso douie hy machiîîery), iîo rivets cau exist in the
furuaces, comsequeutty the joints remain tight. Those who
have inspected iivefedl flues of boitera will teatify that, with a
very aliglît tap with a lianmer, rivet-heads xviii drop off, alîowing
that the lest incresse of' pressure would cause a dangerous ex-

Thue engiuleer of the Boiter Insuisuice sud Steam IPower Com-
paniy (timited), Manchester, lias receuîtly ruade extenrsive experi-
mueuts,,which are about beiiig pubtislied, the resulf of' which
shows tirat in the longitudinal seama ot' boiter-shelîs flie double
rivefing strould he sO arrangedl that the rivet in each row comes
olpposite tire rivet in the otîrer end, nlot opposite thse space
between the rivets, as was formerly considered strougeat. '«heu
the.se experiments are publiahied we shati doubtiess be able to see
thie reasons for chauigiug the systein, snd the extra amount
of streuîgthi whichi is gaiuied thereby. Steti huilera have fre-
queftly been mîade, but sucli difficutty was experieuced in
getfiuîg plates of' au uniformn quaiity tirat if feli into disrepute.
No fears uieed uow be erîtertained on thia heafi, as the receut
great irotroveruents in steel manufacture enahie unakers f0 roll
plates of amîy required tength), tenacity sud ductility ; they eau
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