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fir8t enunierate and explain the composition of the materiala
generally used for these joints, then point out their spacisi ad.
vantages and the most advantageous situation to use each one.

Asbestos miliboard, paper pulp and aâbestos fibre, liard yul.
canized rubber rings and soft sheet rubber, rubber «"insertiou,"
composed of alternate layers of vulcanized rubher and canvias
wire gauze "insertion," fine brsass wire gauze, hsving a layer
of vulcanized rubher on each sida ; wire gauze sud -putty, "
fine brasa wire gauza and red.lead putty-i. e., equal parts re d
and white lesd ; liard lamp-wick, samne as that used for petro.
leui lampe ; soft hempen '"spun yarn" and "putty," soft lead
wire, gutta percha rod and rings.

Now for the best places to use thesa materials, so as to take
advautage of each ou's apecial properties.

We will take the case of the high-pressure staam.cyllnder
cover joint. This requires a material that will stand great-
heat and pressure, yet it must leava tha flange faces readily,
no as to to lift the cover easily for inspection or repairs to piston,
etc. Thejoint muet lest a fairly long period,as these large rings
are expansive. Âsbeiitos milîboard is found to ha the best sub.
stance to use for this clasa of joint, solid rings to cover the
whola of the flange faces, said rings to ha puuched witb holes
for the studa, which bold covar in place. These sabestos rings,
if carefully smeared with a mixture of plumbago aud tallow or
rnbbed with plumbago alone,on each aide to keep them fromn ad-
haring to, the joint faces, will last for a long time, during which
the cover may ha lifted many tien if the joint in carefully re-
moved aud rubbed with the plumbago, or plumbago and tallow
before replacing. Solid rings of liard vulcauized rubber are
sometimea used instead of the astos, but they do not last
no long or answar no well. Bard lamp-wick may bo used in an
emergency if sither of the aboya are not at haud. Red lead
fiputty" is sometimes used, but it la ssry difficuit to remove
the cover-the pntty setting no liard, and there being sucli a
thin layer of it. So that if great care is not used wheu driving
the umail steel wedgas used to break the joint, the cover itaelf
inay b. crscked.

Neyer make cyliuder.covar joints with "Iputty" unlea you
have nothiug aise at hand. Slide valve cuver joints are made
lu the same mannar as those of cylinder covers. The joints
may ha out out of the solid or composed of etripa dove.tsiled
together at the corners. Asbestos la commonly used, but the
remarks made re horse power cylluder covers apply to slide-
valve covers as well.

Low pressure steamn cylinder cover joints may ha made with
liard lamp wick sosked in paint or cylinder oul. Soft lead wire,
turued into a ring and the ends soldered together, is somatimes
used. 0f course ashastos miliboard can b. usad if the expense
is not objected to, but it is quit. unneceesary, as the hat and
pressure in the low.preasure cylluder are very low.

The materials usad for steam.-pipe joints ahould vary accord.
ing te, the locality of the joint, style of fianges, etc. The hest
flanges for the amaller stesm. pipes are those kuown as Ilhy-
draulie" or i"spigot" flanges. These have a rocous in one face
and a correspoudiug pN.jaction on the other to fit in the
receas, but the projection muet ha longer than, the recess
is deep, so that wheu the jointing matarial in in place the outer
faces of the flanges do flot; corne in contact. Solid uasheo
rings are generslly used with these flanges if they are made of
the samne matai, both copper or both iron.

The plain flange as commonly met with is used for steam,
piping, both large and small. Greatar cara la required in mak-
ing a joint with these flanges than with the " hydrauiic" or
bispigot" flanges as the ws.lls of the recesu in the latter keep
the ashastos from heing blown from hetween the flanges, if fromi

any cause the tension on the boîta is eackened. Plain flanges
haviug a large number of small boîte are preferable to those
haviug a few large ones, as the pressure on the flanges is more
equaily divided, and they ara not thrownj ont of shape so mucli
as when the boîta are wider apart. In situations where very
littie water collects asbestos milîhoard can ha used with advan.
taga, if thare is very littla water present sud both the flanges are
of the samae metal. Asbestos milîboard shoald neyer ha put he-
tween cuppar and iron-ucli as hetwean flange of stop valve
casting on hoiler and main steam, pipa to enginea ; the former
is usually of ceat iron sud the latter of copper. I have known
the cast-iron face of sucli s joint to ha deeply pitted owing to
tha electrical action set up hatweau the copper aud iron, hav-
ing a porous diaphragm o! sbestos soakad with condensed
water hatween them, thua formiug a "ceonstant battery."

Wire gauze aud red.lead "1putty" are materials to use in
sucli a case. "Rubber insertion" is used where the joint is
fairly easy of access, s0 as to screw Up the nuta as the rubber
hecomea aoftened by the heat. This muet be dona uintil thera
is a good strain on the boîts sud nuts. 0f course the "inser-
tion" ie to ha well greaaed with taliow and plumnbago before us.
ing and the flange faces cleaued and fiied flat where practicable.

Where a joint is in bucli a position that it can only ba made
whan steam is down, the hast plan is to use brass wire gauze
and red laad "putty." Ail cocka on the houler should have
tbis joint. Having tried mauy substances 1 find noue equal to
tha old plan-used many years on locomotive angines-of
" gauze and putty" for ail plain flan ge joints that do not re-
quire braaking frequently and have to endure higli pressure
sud greathatin the preseuce ofwater. To make joint laut the
longeat possible time two thickneases of bras wira gauza should
ha used having the holas puuched out for the boîts, the conter
hola for tha steam to hacut with scissors. Bach sida of the piaces
of gauze should ha covered with a thin layer of stiff I'red-lead
putty," the faces of flanges helng thoroughly alaaned,the "1gauze
sud putty" placed in position sud theanutserewadhbard dowu;
if the joint is allowed to hardan a little hafore the pressure
comas on it, it will flot; requira ramoviug for years.

For pump cylindar covers, valve covers sud all plain.fianged
joints for water under pressure, wira gauze infrertion, or failing
that, ordinary "Irubher insertion." Ail ruhber and ashestas to,
ha well ruhhad with plumbago, or plumbago sud tallow hafora
putting hatween the flanges to prevent it sticking ta them.
Joints in pipas conveying watar under heavy pressura, ssy 600
or 700 lh. par sq. in., hava the hafore mentioued "hydraulie"
flanges having the races sud projection ; in the recasa in plac.
e d a ring of guttaparcha about J in. thick. Thesa rings are

Ivery simply mnade from J iu. rud, long enough ta, form the
Isized ring required, sudsa littla ovar for lap of the joint: if the
Iends are uow haated in a lsmp sud praaaed tagsthar, the ring
pinsure ofoae fan ugse the othngs f the ul ofn to het
lresqurckoy ne. luse inthe ings fatten e ont, ofgt the t
sud comiug against the outar rira of the reces in there stop-
ped, thus makiug a capital joint for resisting cold water under
heavy pressures. Manholeansd mudhole joints ou boilers
should be made with oval rings of bard vulcanized rubber of
the required dimensions ; not; having these at haud, rings
formed of rubber-squsra in croas-section-can b. used. Thé
square rubber is cnt te, the length required, with sufficieut over
for mskiug a scarfed joint of ahout 2 iu. long the ends are scar-
fed, put together aud tied with ewing twiua tamporarily, now
tried ou the door, sud, if a gzood fit, theia the scarf is "served"
with sawing twine, wound cIosely togethar, sud the ends fas-
tened with a knot. This makres a good joint for pressures up
to 100 lb. par sq. in. If required two rings can ha used, placed
oua outaide the other, with the joints on opposite aides of the
door. Supposing we have no rubhar at ail then hampan "aupun
yarn" eau ha used, ruhhed with stiff white lead. This maktas a
fsirly efficient joint for pressures up to 601hb. per aq. in. It may
stand higlier than this, but 1 have not; tried it for aboya 60 lb.
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