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LONGITUDINAL AND GIRTH JOINTS IN BOILERS.
Am.. wvritcrs upon the subjcct of steain boiter design devotc

conibîdcrble spacc tp the discussion ofi the longitudinal joints,
but it lias appearcd tu sorte of aur readers tliat the girth joints
have not receivcd sufficient attention. For example, in boilers
tliat aie tu wvithstand lîigh pressures, tlie longitudinal joints are
nowv usually made by abutting the plates, and securing one or
two overlapping straps ta the plates b' imans of twa rowvs ai
double or triple rivctting ; wvhite the girth joints on the saine
boiter are ordinary, singte-rivettcd lap joints. It is the purpasc
af tlîe prescrnt article tu make it piain that this construction is
correct, and; if the single-rivettcd girtli joint is properly designed,
it mis still conýidcîm bly stronger than the double butt-strap, triple-
rivettcd longitudinal joint.

'l'lie tut represents a hiollow cylinder ai steel, anr ideal boiter
stîcîl, %vithout lieads or joints. It is 66 inclies in diaieter, and
14 feet long. Thc
thirkness ai the
metal as h af an
Inch, and its tensile
strengtli, let us say,
is 55,000 pauinds
per square inch ai .. ..............

t ion If this

steam or wZiter
prebsurc, the frac-
tairectan run longi-
tudinally, alang the
lines E F D) C, or

along the line B LoNoiTuiDNAL vs. Gin
..

Let us flrst final the bursting pressure, assuinîng that the
fracture takzes place longitudinally. At the nmoment ai rupture,
the strain on the nietal nmust be just equat ta its tensile
strenigth ; that is, ta, 5,ooa, pounds per square inclh. The area
ai plate tabe broken, along thelhne CDis î68x )K=63 square
anchies, 16g being the lcnigth ai the boiter in incites, and Ji being
the thickness. The section alang E F lias tîte saine area, su
lhat the total area ta bc broken tCross is 2X 63 - i6 square
anches ; and sînce the straîn on eacb square inch is 55,000
î>ounds ait the moment ai rupture, the total strcin on the section
oi rupture will be 126 x 55,ooo06,93,aOO pounds.

Tîte total steamr pressure tending ta, force the two halves ai
the boiter apait as equal ta the pressure per sqt.a-re inch multi-
ptied by the arca ai the cross-section af the boiter, whicli area,
in this case, is M6 (lesigth ofiboiter) x 66 (diaincer ai boiter) =
i i,o88 square inches. Tîtase %vla aire not fainiliar wvith this sort
of cadculatîan soinetinies find it liard ta understand %vly the sur
face ai the shell as not used, insîcad ai the armi of cross-section.
The -tnsw.er is, tîtat the pressure on the lial E A D, for example,
(tocs not aIl att in the same dtrection, owmig ta the curvature af
the shell. The pressure on parts that mre close to, the fine C .1)
acts ailnost horizontally, white on tîte parts lying along the top
ai the boiter it acts vertically. It would be easy ta take these
varying directions inta accounat, but the sanie result can bc
renched wethaut any figures,.and in a very simple wvay. Suppose,
for exaniple, th.,ý» thc lower, hall ai the boiter in the cut should
bc taken away, and that a flat plate shoutd be bolted ta the
tipper hall in its place. If steam is n0w admitted, experience
tells us that the boiter wili flot move cittier tmp or clown i and it

follutvs froin tais tlîat tlîe pressure against tîte curved hiall ofitte
structure ie precisely cptivaient, so far as forcing tîme ltalves ai
tîme boiter apart is coiîcernied, ta, that against tlîe flat plate bolted
ta, it. lente, as twas stated ira the fint part ai tItis par.igrapli,
the total pressure tending ta force ttîe two lialves ai the boiter
apart is equal ta the pressure lier square inch, inultiplicil by the
ai ai cross-section ofithe boiter (t î,o88 square inclies).

The pressure that %vocld bttrst a shelt like tlîat sliawn in tlie
tut is ofisucli a magnitude, thiereiore, that if it is niultmptied by
i i,oSS square inches (the area on wlîich, it acts) the îroduct %vill
be 6,930,000c poundb. 1-fente the bursting pressure is 6,930,000

i 11,88=625 pouinds per square inch. This is flot the btirsting
pressure oa b oiter of dais size, but sinply of:a steel simell of the
given dimensions ; for we have flot yet taken accouint ai the
joints tliat occur in boilers.

Let us now see svhat pressure would be required ta, force tlîe
boilers apart end-

;ie, tearirig it
- - .iong the taie A B

Teont> thing ilua
can producea strain
acting tengthwise

..... along the boiter, is
- - -b-.,the pressure on the

a ~licti, h IlI aI equal
ta the stelli pres-
sure per square
inch, inultiplied by
tîte area ai' the
liead in tlîe present

_____ ___case being 66x66

TUI JOINTS IN BalLER8. X.7854=3421 sq.
inches.

To withstand the strain sa produced ire have a ring ofaial
at A B, wvhich iS 207.3 inches in circuinference (66 x3.14 16=
207.3), -and Ji of an inch thiick. The area af this ring is 207.3 x

Ji-77.74 square inches ; and when the shell is about ta brenk,
the strain upon the section A B will be 55,000 = 77 74 =4,275,700
potands. Wlien the boiter parts, tties-eiore, the steani pressure
inust l>e such tîmat, by acting on an area af 3,421 square inches,
it produces a resulting strain af 41,275,700 pounds. Hiezce the
bursting pressure per square inch is 4,275,7003,2= 1,250

pounds.
The results that %ve have tîtus far --eactted are, îlîat -*t wvoutd

takec a stemm pressure af 625 pounds per square inrh ta rupture
a shell ai the given dimensions longitudinalty, and that it would
take precisely twvice this piessure, or 1,250 pounds per square
inch, tu rupture it circurnfcrentially.

If the shell wvere macle up ai plates, rivetted tagether, wve
should have ta modify the iorcgoing calcul-ition somewh.t, sa as
ta talke accuînt ai the diininislied strength due tu the existence
ai the joints. Let us suppose thiere as a single-rivettedl girth
joint whose dimensions -ire as followvs -Diatiùtmr ai rivets, g
inch ; diamneter ai rivet fiales, 13-16 inch ; pitch ai rivets, tg'
inchîes ; tensile strength ai plates, 59,aao paunds. lit il bc
found that this joint has 53 per cent. of the strengthi ofthe solid
plate ; so that the pressure per square inch tiat wvauld rupture
such a sheil circtimferentiatly, sa as ta, blow the two ends apart,
%%ould be 5,3 per cent. afi ,25o pounds. 1,25aO 53=6625. It
woutd theiciore take 662>4 pounds ta the square inch ta> pull
this girth joint apart. But iroin aur previous calculation :t
appeared tha1t 625 pounds would teai the soid,0ale apir?


