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rivcting thraughi bath straps and the web. WVhen thc fine is
large enoughi ta admit of it, the joint slîauld bc caulked bath in-
side andI out, as indcated iii the cut. If tIme flue is ton smnall for
this, therc is no niccessity ai hiaving the abutting endîs ai the flue
lis far apart as thcy arc shown in the cut. T-smapcd wrought-
iran rings, sinmiilar ta that slîawn iii the figure, andi iinadce in
halves, are sonietinies rivcted clirectly ta thc flue, iiiidway bc-
tween the joints, wlien the flue, cither throughi aige, througli in-
crease of pressure or througli faulty design, requires more stif-
fcning than the bulhier lias given it. Rings of angle-iron are
also usedl for this ptupose.

Fig. 3 showVs a- rihg Of steel, hoop-shapcd in section, whicli is
soinetimes used in building up flues in the place af the T-iromî

FIG. 3.-STitrL Hooz0'.
ring illusîrated in Fig. 2. The advantage claimncd, for this form.
ai joint is that it has a certain amiount ai elasticity, and that it
yiclds sufliciently ta prevent any very severe strain froni unequai
expansion and contraction in thc flue and boiler. This fcîrm of
ring should be nmade in ane piece and bc shrunk on, and then
riveîed. It should be caulked on the outside, and on the inside
also, if the flue is large cnough ta admit ai it.

At the prescrit tinie, flues are ralled oa al lengîhs up ta 18
feet. lia longer houler is required 21 feet long for examiple, it
is custamary ta usea rolled flue 18 feet long, piccd out with an
additional section three feet in. length. The jaint %vhere the
flue sections came together gives stiffness enaugh, ordinarily, ta
prevent the callapse ai thc shorter segment ; but the long sec-
tion should bc supported by seine additional nicans. Rings ai
angle-iran, or T-iran, like that shawn in Fig. 2 niay bc rivetcd
arounti the flue at intervals ai irani 3 tg) 5 icci, ta give the neces-
sary stiffincss, or the device shown in figures .4 and 5 may bc
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adoptcd. There is sorte liability ta ovcrhicating when the angle-
iran is riveted directly ta the flue, yct this is aiten donc %vithout
giving risc ta any sucli trouble. The ring shauvn in Figs. 4.and
5 sems superior ta the plain ring, however, because wvater can
circulate frecly bctwecn the rivets, cooling bath tîme rivets and
thc flue, and greatly lcssening the likelihood ai overhicating. 1it
cansists ai a ring ai angle-iran or 13-iran nide in halves, with
the ends rivcted together in a doublc-strap, as indicated in the
cuts. There is a f ree space ai about anc inch betwcen the ring
anti the flue, aIl around, and the two are kept apart by thinibles
that are spaced 5 or 6 inches apart. The ring and the flue arc
secured ta anc inother by rivets whicli pass through the thini-
bics, as shown, and arc hended over inside ai the flue and out-
side af the angle-iran or U-iron. These rings are used iu Eng-
land much mare than inib tis country, becatîse flue bolIers are
mucli mare comman there than here. It will ho intcresting,
therefore, tci quote the opinion of,'Mr. Henry Miller, Chief En.

gineer ofithe National Poiler Insurance Company, wvith regard
ta them, as lie is thorotughly famniliar wvitb the best Eniglisli pmac-
tice. "Thc angle-iran," lie says, <'should miot be less than 3 in.
x 3 in. x 9-16 in. The ferrules between the hoop anid thc plate
shauld lbe about one inclh thick, [i. e., anc inch lang], and the
rivets should lie slîacecl about six inches ipart. WVitli the ex-
ception of the part that requires riveting over, tlîe rivet should
be as cool as passible wlîen it is insertcd, as othier%%ise tîme
excessive contraction iii so long a rivet wili be likely ta induce
sucli a strain as ia fracture the bead. The ferrules shauld
fit tightly between the hop anti the flue, anti the rivets shauld
fill the ierrules." These rings are ni-de in hialves, as explained
aibave, and the ends ai tîme halves are made ta butt togetlier
and are sectured b>' scurely riveîing a double * stra p ta (lie web
ai tîme ring wvherc thc joint carnes, in the muanner indicatecd ln the.
cuis.

Mr. Miller does nat rccomndrcc this forni ai ring for newî
boilers, for do we, unless there is sonie special reasan for it.
It is aiten serviceable, hawever, when the flues ofia baller wvere
originally made ton weak far the pressure it is clesired ta carry.
For neîv îork wc strangly recamimend Mr. Adanison's joint,
5hawn in Fig. i, or the steel hoop shown in Fig. 3. A feu' ycars
ago a ferry boat plying about Newu York City wvas built with
rings ai this sort araunci her flues, except that in place ai the
angle-iran shawn in Figs. 4 andi 5, half round iran 2,94 inches
wide and î>4 luches igli Nvas used. The rivigs iverc placcd
along the flues at intervals ai about twenty inches, and tîme rivets
¶vere spaced 8 inches apart. This stiffening proved insufficient,
atnd a vast amiouirtoaitrouible resulted. In aur opinion the rings
used in this case were niiuch ton small, ani wvere uveak in shape.
The flue îvas 36 inches in itianieter, and in this fortu na strength-
ening ring wvas ta be used at aIl, a heavy ring ai angle-iran
should have been emplayed in tue place ai the weak, hialf-round
strips. If we remiember righlt ly, the trouble wvas remioved by the
stubstitution ai corrugated flues for the plain ones.

It miay be welI ta say in this place that we do not approve ai
flue hoilersas a general rule. There sems ta be no especial
advantage in them and they are inherently weaker than ltme
itubular fart. We helieve that greater safety and canony,
and mare generai satisfaction, can be badl froin tubular boilers
than iroin any other fortii. Flue boilers are uised in saine parts
of the country in sawmUils, Nwhere refuse is burneci for fuel ; and

we have knawn the awners ai these milîs ta
abject ta tubular boilers because thcy zveie
economical. It wvas necessary, they said, ta
humn aIl their refuse, and if the boiler wouldn't
do it, it %vas necessary ta have sepaiate fur-
naces constructed for the ptîrpase. Nowa-
days, when aIl things are put ta tise and the
woard <'waste" is ncarly obsolete, we seldôm
hecar this abjection urged.

There are other points that should be nmen-
tioned in connection with flues, and wvc shahi
remurn ta the subject in a later issue.-T:e
L-ocomlotive.

EXTENSION 0F THE BELL TELEPHONE
-l SYSTEM.

THE trtînk lines ai the Bell Telephane sys-
tetu were largely extended in Ontario during

the last year, and greater cxtcnýions and inipmcvements ai epro-
jected for the coming year. New flmetallic through wires and
wires for way stations are ho be erected from Toronto ta Barrie,
Orangeville, London via Guelph and Stratiord ; ironi Chatham
to Windsor, and frotu Hamîilton ta Niagara Falls, ta complete
the line froni Detroit and Windsor thraugh London and Hamil-
ton ta Niagara Falls and l3uflhilo,and thence te aIl points in New
York and the adjacent States; also froni Port Hope ta Kingston,
ta put that city, ivith Belleville and the neighboring towvns,in com-
nmunication with subscribers in Toronto and points iarther ivest.

The new paie routes will ail bc ai the most substantial con-
struction, and the %vires ai copper and doublcd inaIll cases, sa
timat the annaying effccts ai induction ironi electric railway and
electric liglit ctirrenîs will bc donc away with and the campany
able ta offer ta its subscribeîs îvho have metallic circuits ta thecir
eychanges periectly sutent Unes.

The Bell Telephone Conmpany at B3uffalo, wîth ils numeraus
connecting uines, will incer Vie Canadian company at the Falls,
thius preparing the means for conversation bctwecn Toronto
and Ncew York and ather American cities.
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