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BRACINO BOILE'R HEADS.
We commend the foliowiug article, wlsieb we glean frons a

laie imspression ot the Hlartford Steam Boiler Inspsection and
Insurance Co's. Loronofjre, to tîte attention of Boiler-usakers:

The proper hracissg of fI (t sutr!aces exposed to pressure,
whuich are necessarily preseut in alsust ail forms of houlers, is
a usatter of tIse greatest importance, as tise power of resistance
to bulging possessed hy any consideralsle extont of suds a
surface, muade as they riusst be in tIse majorîty of cascs of thin
plates, is so sinaîl that practically tIse whole load bas to be
carried by the braces. Thsis lwîng the case, it is evident that
as much attention shoulil le .,ive" to properly designing, pro-
portioning, distributiug, andI coustructing tIse braces as to aily
other portion of the boler. This is not, hou ever, always
doue, and it ia nu unconssson thiug, to sulsject new boilers to
hydrostatic pressure wvell within tIse limit of streugl of the
selI, aud au strain. the braciu2z that the heads are bulged to
quite an apîsmeciable exteut, and wlieu the pressure is released
the~ braces are founi to be louse and badly straiued. The
prevaleut, idea regarding bracing is,, that it sboulil be just
suflicient to ns-emesst '-vibrationi" of tIse head1s. There is nu
objection to regarding it in tuis light if we consider properly
juat what is required to efT-ctually da it.

Thesubject suiglit prutitably be discussed in a general mnan-
Iner, but we think more advantagre will he derived from tho

consideratios, of ans actual examupl1)e, sisci as woulI ariýe iu
daily practice. Suppose, for example, we are designiug a
huiler 72 inches in diameter. Ilov înauy braces shaîl be put
on5 tIse headsa bove tIse tubes?1 We first arrange our tub -s.
Let us assumse that they are 3ý inches ils exterual diame'er;
then a good arrangement of thseus, paying (lue regard to a free
circulation of tIse water, will admit about 86, andl wiil leave a
clear higbt frous the top of thse upper romv tu the top of tiiý
sheI1 of 29 juches. (,Sec Fig. 1). Theni it is evident that tîuis
segment, 29 juches high, of' a circle 72 juches lu dianseter,
constitutes tise surface to be braccil, aud we msust next asçer-
tain the streugtls of bracing required to resîder it safé.

Let us consider first jnst how mucli of the pressure on tis
segment mnust be carried by the braces, aud how mucli shahl
he ailottcd to the flange of the head and the top row of ubs
For it is evideut that as the areit to be braced is bouusded by
these psarts, and they pussess amuple strength, tlsy msiy be
calculated to sustajîs their due ahare of tbe 1"oad.

The flauge of the tube sîseet mayeasu dtubv a
radius of iwo inches. This curved portion will take care of
itself, and, if it hiad a chance tu il10 su, a gr.-at deal more be.
aides. Su we draw the hune A-A' witis a rius 4icss
and disregard the portion outsile of it. rdu f3 nhs

Now, we kuow that un heals or fIl tt surfaces of ordlinary
thickness, the pitch of 8tays should not be irnuch more, than 8
nliches f rom centre to centre. lu the fire boxes of locomotives and
ai milar lauilers they must be -nuch dlosur, but tise heal uf an
ordinary huiler is isot exposed to sncb intense heat, and tlsey
nsay be placed muuch further apart, with safety. So we draw
the line B B' Bi-, mith a radius equal to 30 iuches, and con-
sider that the load un the area between it and tise flange muay
saleiy be borne by tbe fiauge itseif.M

Now, how mucis of tise load on the hea I above tise
tubes may safeiy he carried l'y the tubes tbeniseves ? Mre
know by exl)eriluents that the tubses, if weli put in, bave a
great holding power wlseun sew. We alsu know that if the
water used is corrosive, or the fuel is of sncbh a nature that its
gases attack tise endls of tise tubes externaliy, tbey msy iii
tinue corrode and bace much of their huldirsg power. If titis
were not 50 then we sisouid be juatified in keeping away from

the tubes 8 inchies or so wîth the nearest brace ;but for the
reasons above stated it would be deemed judicious to brace
dloser down to the top of the tubes, s0 that if a portion of
themn lose their holding power, the boiler will still be perfectly
safe. So we would put the liue of braces as nearly as miglit
be 4 inches above the top of the upper row of tuean4 drav'-
ing the straighit liue from B to B'/, 2 inches above the tubes,
put in braees enough to earry sfely the pressnre on the seg-
meut of the head l BI 1' B. Trhe area of this segment is easily
conputcd by meaus of the table given in the Locomotive of
Decnber, 1886, page 184. In this case it is a segment 21
juches luigh, of a circle 60 juches in diameter, and its area 18
882 square iuches. The braces should be sufficient to carry
safely the entirc pressure coming on ibis surface. i f the
huiler is iutended to carry a pressure of 100 pouuds per square
inch, it would aggrevate on thi s segment 88,200 pounds, and
the braces should be sufficient to safely sustain this pressure.
The numnber of braces required will depend upon their form.
If, of the ordiuary crowfoot pattern, which if well made is as
good as auvthiug yet devised, and one inch in diameter, they
could safely be allowpd to sustain a tvusile stress of 7,000
pounds eacb. Trhis would give 88,200 + 7,000 - 13 braces,which
should lie <listributed as uniformly as possible over the surface
Io be braced, about as shown iri Fig. 1, maklng the arrange-
meut as symmetrical as possible, gruuping them slightly
closer to eacb other near the centre of the heap than we do out
towardl the flange. T he braces shouli be attached to sheil and
head hy two rivets at eacb end. The rivets shauild be of sucli
size that tlie combiued area of their shanks will l)e at least
equal to the body of the brace, and their length should be
sufficient to give a gool large head on the outaide tu realize
strengthi equal to the body of the brace. We have seeni cases
where the rivet used was %o short that when hamm-re-d dows
outsi e, the head mvas s,) thiu and weak that it stripped off
under the test presure. Sncb. scrimping of materiai is very
pour economy in the long mun.

Fig. 2 shows an arrangement for a différent furma of brace.
Four-iuch T-irous are riveted to the heads, and the braces,
witb forked jaws, are attache 1 to the web by a turned pin or
boIt. TIse T-irons are, as far as practicable, su arranged that
the rivets which secure them to the heads will fali in about
the same position that tbey would if crowfoot braces were
useil, that is, they sbould be distributed as uniformly as pos-
sible. This enables a leis nuusber of braces to be used, but
tbey should be sornewhat larrer. Owiug, however, to the
stitfeuing of the hepads by the T-irons, wbich. act as girders,
and trausfer the stress (lue to the pressure to the flange and
the tube,,, it is usual to inake these braces but une inch iu
diameter. We have neyer known the least trouble to occur
wlsere a boiler mvas braced in tîsis inanner and the work was
weil doue, anti recommend it as a very superior formn. Fig.
3 shows the detail of this brace and its connection. Two
angle irons are sornetimes sssed instead of the T-irons with
this form, but the T -irons are to be preferred, as they are
free froai the "claw laiammer" strain which 18 unavoidable
whess the angles are us3ýd.

Mauy boiler-makcr., prefer to arrange the T or angle irons
hnrizontally across the Portion of thse head to be braced in-
stead of radially. This form. is shown iii Fig. 4, and there is
nu objection to it !sroviled the braces are ssvung hioriznsitally
to the point of attachment to the sheil. Where they are
swun g upward, as they are in tIse malority of cases, an awk-
ward bend is necessitated in the brace, and a square pull on
the jaws is impossible, and the consequence is they dIo not
remain taut for any great length of time. They should neyer
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