
GRi~AD1I41~4 ELECTÇ~1CUa t'JEWS l)ecember, :892
FLUES IN BOILERS.

A bollec shcl, %Vith tlie pressure acting an il front wvithin, is
ini a1 tate or stable cqutilibrîumti ; for if an>l sii deformlation is
praduccd in il, for an>' cause, the pressure tends to remiove tlie
dermlation and restore tlic bolier(0fi to e(rtu or a truc cylin-
der. A fille, howvevcr, viiîh tlie pressure on tlie outsîde, is in
a state of uinstabie equiiibriu:ni, for tlie prcssuie tends tai mag-
nif3' ail deforniations ani to cause thle filue to depart more
wideily froin thle cl ind ricai for:îu. lilnothcr nordts, pressure tendis
ta kcep tile shell of a bolier ini its strongest shape, and tends
t0 force a flue loto bts wveakcst shape. Flues, therefore, arc
cienuents of wveaiktiss ilu a boler, and it is particmiariy itmportant
tflit iroper attenîtin be paid t (hein.

'l'lie U. S. Trcasury ruies for findiîtg tlic strengthi of .lp-
weirie< flues are as folliws (sc Amcndfed Steamboal Ruler
ainit liegit/ationr for 189 1): If flie dianmeter of tlie fille is not
Icss thil 7 loches, and flot more thani 16 lîtches, and tile
lengthi zot avct :8 fecet, înluitiy thle thîckncess of flic fille, n

Otitside J'li
13 .0<

2i .09

234 .2<

l'mc;. ,..-Tuîv AtuAt;ON R.G

loches, b3' the constant nuiber 4,400, and livide flic proditct by
tlie radius of tlic fille in loches. The quotient wihl be the
pressure allowabie. "lFor cvery foot or fraction thereof over
i8 feet, deduct 3 pouonds per square lochi front the pressure
ailowable on ant i8.foot filue; or, add .0i oh an inch to the thick-
ness of inateil irequired for a flue :8 (cet in iength for every
thrce fct or fraction thercof o:'er iS feet." The thickness of
such a filue as is described above is 10 be deteriiined b3' the
foliowing rule. bluitiply tlic radius of flue 1n loches by tule
pressure per square lochi tlint il isdesircd to carry,.-and divide
thle product by tlie constant ou,::ber 4,400. The quotient is the
rcqutircd thickncss, inii lches. "lThe thickness of lap-.welded
filues, liowvccr, shah in no case be /css thau the diainecter of the
flue ntlultipieh by .022.',

It is further providcd by the Treasury departîtuent that " Lap-
welded filues 7 nches, and 001 over io inches in diamieter, shail
bc made in hcogti:s ofloot over three (3) fect annl flîted one loto
the other and substantaly rîi'etcd ; or an lieu thereof corrug-ated
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to a depth or n01 less thtan iîh.-ce-fourtlis of an loch: outwardhy
and at a distance of not ove, ilhrc e(ct between such coriuga-
tions : J>ro-vidrd, such corrugations are otadie wthout in aoy
marinner rcducing the :hîclness of the niatenal in tlic flue at thec
points of corrugation to less than the ieast thicktess of the ina-
tcria]in fli c body' or the flue, or flint SUCh flues are lnace in sec-
tions of 'tot over thtre (3) fceu in iength, and flanged to a width
of no: less tl:an two ý:!) incites, ax:id riv'ctcd substantially together
w~ith a wrouiglit iron ring (sec the cut of the Adamson ring), liav~-
iog a thitclkoes of ittatermal of not lcss filai the thitckness of ma-
terial in te flues, nudc a w-idth of flot lcss thon two (2) loches
riveted bet wccn such flanges."

Flles whose dianteter i, muore than 16 loches nd less than 40
iochtes are separatcly coatsicercd. Of such flues at is requircd
tl:at thcy 1«shail bc marde i0 leneths of flot ovcr three (3) feet,
fitted one into the other and subst.untiaIhy rivetedi; or flanged to
.t depiti of nut le5b tilait tno t,, inchcs anid riv cted together %vith

a gond substantial wvrouglit-iron ring beîwcen enchi joint ; and
no0 suchl ring shail have a thickucess or less tilai hall ani inch ior
a wiçlth of Icss tilain two (-2) inches.Y The steani pressure allow-
able oit sud:l fices iq to bc deterincid by flic saine rulc as that
giveni abovc for (lie smnaler flues, reet that lin rte place of the
ConIstanst nuilbcr 4,400 th:ît is givcn above, we m:ust use the con-
stanit loumlber 2,840.
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there appears the followiing modification for flic ride givcn above
as.applying to lap.)rivcted filues tnt over 16 incites in diametcer

But whiei suchi flues are tiscd uinder a pressure of over 6o
pounds anri Iess titan i2n pouruds to the square incih, thicy miay
bc made ini sections of not over 5 ect iii icngth and conoecced
in thec mariner prcscribcd for sections 3 ect il' lcngth, and aitlIap-
wCi(ifd flues and tubes using 120 pouinds of steam, and limder,
shahl have a thlickness of niateri-il of tiot less th-in tlic standimd
thickticss. 'l'ie foliowing shalh bo the standard thickness of hap-
wcldcd flues andi tubes front i t0 :6 loches in diaimeter tisiog
steait under i20 pourids to the square inch:

:kesOutside rIiickocs oulsitle TI:ick ness IOutsid, ricnsCle Dianicter. t)ianie er. Di.iniett:r.

72 in. 2X in1 .X209 ini. 5 in2. .2148 in- 2 12 . .229 in1.
72 3 ô29 .165 .13 .238
83 3lu :.,20 7 .i1 4 .
>5 334 .120 8 .165 15 .259
>5 3h .120 9 .180 16 .270
25 i1 .134 10 .203

>9 .5 .234 11 .220 --

Althoughi the foregoing tegul'itions of the Treasury depart-
ment relate to lap-welded flues, they wotild doubtiess be also

apl* 1 to roiied flues when used in the marine service, ootwith.
standing the fact that aic rolied filue is sonielmat stronger, on
account of its more perfectly cyliodrîcal shape. Rolied flues are
used in land bolers to some extent in this country, and very
generally lu England and other parts of Europe. Until recent
years it wvas not tound practicable to roll them in lengthis of
more thlai thrce feet or so, and whiere they were flrted together'
at lt-ecnds, and riv'eted, the double thickncss of metal at fle
joint served as a sort of stiffening ring, and uoiess the pressure
to bc carried iras high, cagineers did not consider it necessat:y
to provide addi:ionai rings for securing the oecessary stiffness
and resistance ta collapse.

The inethod of joining the sections of tlic flues that is referred
to in the Trcasury rules above given is iiiustratcd in Fig. i, which
shows what is technicaily known as the " Adamson ring," front
ils having been flrst introduced by Mr. Adamsoo, 1n :85:t. The
onis of the sectioon are flangcd outwarcl, as shown, and are se-
ctirely tiveted togethecr %viîh a ring of wrought-iron or steel
betwecn. This ring, which should bo flot less filai haif an inch
thick and flot less than two loches :vide, is caulked on the outer
side of the joint, and if the flue is large enough tu admit of it, it
is also caulked on the inside, as indicaied in file cut. One of
the important features of this joint is thant both the flanges and
the iivets are entirely protected by w'ater. There is also no
thickcning of the filue by overlapping pieces, so that the joint is
flot likely to hum -out. Mr.,Adanison has submitted these
flaoged joints to, severe experimientail tests, which they withstood
rernarkably wcll. The eoly serlous objection that bas been
urgcd against thein is, that in case one of the segments of the
flue should hurn out, cither on account of scale or for any other
reason, it could not ho replaced without remeving the head of
the boiler. This objection does flot sein to us to have any great
weighit, hecause 1n many cases the flue cornes so close toi the
sheli that it is almost impossible to do a satisfactory job of rivet-
injg or any kind of a joint, without removiog the flue front
tlic bolIer ; and if there are projections of any sort upon it, it
wvl1 be necessary, in remioving the flue, to takze out one of. the
lheads.

Fig. 2 shows a niethod of uniting, the parts of a buiiî-up flne,
which îna>ý ho used with advantage in sonie cases, though ".c

should prefer the Adamson joint shown in Fig. i. Fig. 2 shows
a ring of T-shaped wrought-iron wh.ch is preferably mnade in
one piece and shi-unk on the ends of the segments to be united ;
thougli it rnay ho macde in haives, if necessary, dt two parts
bcbng rlveted flrnidy together wlien in position, by running s:raps
adong the web of the fiange on bothi sides near the joint, and
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