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ERIVETING.
BY ROBERT GRIMBHÂW.

Ilhe rivet is a device employed, in general, te unite two plates
of metaI quite firmly together. Occasionally, as in a pair of
scissors, te rivet acts also as a pivot ; but ordinarily it is not a
centre of turning. In most cases the strain upon it is a length-
wise pulling or tension, as in boilers, although in some substances,
as in lattice bridge work on the English system, there is, instead
of s pulling strain, a shearing action crosswise of the length of
the rivet.

The ordinary rivet is of wrought iron, and has, when made, a
first head, which may really be called the tail ; and a cylindrical
shank, body, or stem ; and after being placed has a second head
given to it, by upsetting the cylindrical stem. Iu Fig. 1lis shown
a rivet uniting two plates, aud it has marked on it the propor-
tions which the various parts should have, as compared with the
diameter of the stem. It will be seen that an goinch rivet," that
iq, one having a stem 1 inch in diameter, should have a head 1-8
inch diameter and 0.6 inch hligh, and that the shank ehould be
long enough te projeot from 1.3 to 1.7 inch through the two or
more plates which are to be united. Fig. 2 shows this rivet
headed u?2 by hammer blows delivered obliquely, and thus forcir
ing a conical head 2 inches in diameter and 0.8 inch high. These
dimensions are larger than those of the firet head, as the metal
ie leus perféctly compressed and the shape net so advantageous.
If a cup or former, sometinies called a Ilsnap," be used, se a te
finish tb2 conical head, the conoid form is given, as in Fig. 3, and
which has the advantages of eightliness, regularity, and slightly
increased strength. In Fig. S the first head is net spherical. in
shape, but more flattened. FiRs, 1 and 2 show plates which have
had the holes driiled in them 0 rather expensive in any case, and
unnecessary with iron ?lates. ln Fig. 3 the holes have been
punched, and as the die is always larger than the punch, te give

~clearance," the holes are tapering. This ferm je better in these
cases where the strain on the rivet is oe tending te pull the
heads off, as the metal of the shank je foeed eut (or ought te be)
into an heur-glass torm. 0f course the plates are se p ut tegether
as te bring the amail ends of the holes toether. Where a hele
is necesarily drilled, sa in a steel bei or plate, reaming or
counter-sinking, as show» in Fig. 4. gives the sme resuit as àe
afferded by the taper heles of the punching machine. The second
head in Fig. 4 is flatter than in te others, as is semetimea de.
manded. In fact, there are cases where the head muet net; project
at ail, a in iren ship-buildinc; and in this case the sheet is
counter-sunk quite deeply, a show» in Fig 5, and there je very
littie head left projecting after flniehing. i je difficuit te aseigu
a length for a shank fer thie case, as in those show» in the fret
four cnts.

Good Norway iron will rivet quite well cold, but where it is
required that the joint b. very aLaunch, it ie beet te have the
rivet fully red hot, se that oe rnay be more certain that the hole
je fnly filled by the shank, aud that the contraction of the ahank
in cooling may draw the plates still tighter together and keep
the plane faces of the heade in aleolute contact with the plates.

For bridge-work it is esseutial that the proportions of the rivets
be very carefnlly dstertnined and adhered te. Fig. 6, 7 and 8
show round, elliptical, snd sunken heade. Harnmering the head
ef the rivet, and the plate ini its vicinity, je net; calculated te
better the reaistance of the klates, as these luat are really atretched
se by pening. Stesrn rivsting is largely employed, but hydraulic,
pressure je much botter, and causes the shankt fil the hole ab-
solutely and tightly ; besides, the hydraulie machine je more
readily, contrelled.

'Where s rivet acte se a pin-that; ie, where it roets shearing
etrain, it4i strength may b. calculated by mathematical formulie.
Fige. 9 snd 10 show two modes of connecting links by rivets ;

Vi.10 je chai» rivetlDg, and in mostly open in brldV.-work. Th e
groprtion between the thiokuess sud etrength of the plates and

ofterivets sheuld slways b. cloeely studied. W. may say in
general that for bridge-work irivets of great diameter, at compara-
tlvely groat distances apsrt, are botter than email onus close

F<~or boiler.werk the neceeeity of avoiding leakage makes it le.

perative that the rivets be close tegether ; for tLin sheets the
diameter and the distanxe apart of the rivets should b. propor.
tionstely groacer than fer tbick shoote. Fig. il shows a single
row of rivets in section snd on top view ; Fig. 12, double rivet-
ing, the. rivote boing placed IIstaggerlng," as thoy ihould in-
variably b.. The edgea of the shoomts should, if possible, b. cut
wlth a slightbo»vol, to facQtato calking ; snd this oalking khould
invmniably be doue with a round-noed tool, 80 as toonsure perfect
onitaotand te prev@ut .orum of tho undor plats The. joints of

cylindrical boiler shella ought te run spiraily &round the eheil, te
give the greateet strength.

In usin g rivets of very long shanks, that is, with stemis diepro-
portionately long for the diameter, care should be taken net te
heat the stem too hot, or else not to heat it throughbut its whole
length, as otherwise the contraction in cooling tends te pull the
heads off.

While it is best te drill ahl rivet holes in steel plates, on ac-
count of punchingz altering the temper and causing liability te
crack, the bobes niay be punched somewhat smeller than needed,
and then reamed eut ; or the aheet rnay be annealed after punch.
ing.

Recent experiments in punching ire» sheets show that a
punched hole is stronger, than a drilled one-that ie, leaves the
plate stronger ; for in punching there is a good deal of metal that
is crowded into the sides of the hole instead of being punched eut,
and the deeper the hole in proportion te its diarneter the more of
this flow of metal and condensing it in the walls of the hole do
we find.

DANEER 0F ELEVTOR8.
We have more than once called. attention to the dangers of

elevacors, and te the certainty that as they are now used a great
rnany serions accidents muet from time te tirne happeia te them.
An efficient contrivance for diminisbing the danger of the worst
of those accidents seerne te be that cf Mr. Ellithorpe, who has hit
upon the device of putting an air-cushion at the bottorn of
the well te check the blow in case the car falle. A tight box la
provided at the bottom ; into this the falling car plunges, and
the air, that je cempressed beneath, ferme the cushion which
breaks the fail. The principle je familier, sud indeed has bec»
applied te the same use in Gray'e safety attachrnent for elevaters.
An experirnent was eafely tried the other dlay at the Biddle,
Houe in Detroit. An elevetor car containing seven preons ws
dropped eixty feet by cutting the repe frorn which it hung. The.
car felI with f:r'ghtful saes, but brought up safeely et the
bottom. A bench, whichwaseeme te, have been overloaded, broke,
but the passengers were unhurt, and a dozen eggs, with whlch
heroic hardihoed had strewn the bettom of the ma, escaped un-
broken. A previona experirnent at the Parker House in Boston
had net been 80 lucky, and shewed the danger which je cemmen
te inventers of overleokiug, while their attention is fixed on the
main festure cf their invention, the collateral conditions on which
its succeas may depend. The wefl in the lower story was clesed
by a door. Thi wit its casernent wus blown eut of the wall by:
the compressed air, which, eacapinig, let the car down abruptly'
enough te ehake and braise the passerigers in a way that sent
them te their bods, though without permanent ijury, we bo.
heve. The car and the passengers i titi cas woilhed ame
four thousand pounde, and fell throngh a hoight of about
eighty fuet. It was certainly a naîve confidence that expectei
sny ordinsry door-casing te withatand the shock of thie tremené,
doue impact ; nor je it Iquit. easy Dot to ernile at the inno&
cence of the eassengere, whio prepared thernelves te meet the
werst by seating themselves u n the. floor of the car, thug
carefully preenting the end co the sinal celui»» to muet ths
apprehiencf shock and transmit it dfetly te the brain. We,
would rernind ail our frienda who May venture on niilr ex.
perimnents that boys, when they jurnp from seod%, with a meaf
ad native instinct tae pains te light upon their feet with,

loosened kues, which breaks the. jar by a nature epring.-
Ame-scn ArchU.ct and Building Newa#.

GÂLVÂNIO.RELIEFP PLATES.-A recent French patent contem.
plates the ernbollishment Of Metallie plates, te ho tinnod or gel.
vanized, by snbmitting thern, alter big auitably polished and
grained, sud printed upon with tho patter» te be shown lu a
groasy 121k, te the action of an scid bath b y wblch the expoeed
parts of the plate are bitten in or do. en , sud the. perte pro.
tected by the ink are left in more or leu relief s nay b. duired.
Tiie ne" rlief having bu»n secred, the plates are remov.d
from the acid bath the i reeovsd sither with tho aid 9f heat
or of solvente, sud the plates %ubeitted, te the galvauwzng or
tinniugbath, or te au electro-plating proces., se rnay bo dseired.

Tnff DEJIPEST DIVING.-The deepeet depth te which the. diver
hme deaceuded, in pursuing hie dangerous ocupation, wus that
res'Od i rernoving the cargo of the shîp <lap H&rs wrockeel
Off the oSut of South Amorica, whon s d.iver by the. name of
Hopper Made seven. descente tesa depth of 201 fue.n to
tiMe0 rfmajnod. dowu 42 minutes,.*
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