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until after lier arrivalinl Carlisle Bay, where she
'was completely cleared, and with lier hatches
elosed, and lier whlîoe liold exposed to I7îe concentraied
teat of maiy stovea, thlîafever cecaed.'>

ON A PACKING FOR PISTONS 0F STEAM
ENGINES AND PUMPS.*

]3y Mit. GEORGE M. MiLLERi, of Dublin.
This packing consiste of two rings, pressed out-

wards against the cyliader by the pressure of the
steain as it acte on the alternate faces of the piston,
without the use of any springs. This construction
of piston is used by the wrîter in the locomotive
engines on the Great Southern and Western Rail-
way of Ireland. The piston is of cast iron, 2 inches
in thickness and 15 inches diameter. Two square
grooves are turned in tho edge of the piston, * in.
in widtbh and 1- in. apart, and a corresponding
steel ring is fitted into each groove, the rings being
divided at one part with a plain butt joint, and
sprung over the piston into their places. Two
email holes, * in. diameter, open from each face of
the piston to tbe bottoni of the nearest groove,
whereby the steam. is admitted behind the packing
ring and presses it ont against the cylinder so long
as the steain is acting upon that face of the piston.
The alternate action of the two rings is continued
as. long as the steam, is acting on tbe piston, one
of them being always pressed steam-tight againet
the cylinder.

Another form of the piston has been usedin cases
whore the piston le desired to be flush on both faces
or to fit a cylinder with fiat covers; in this a
circular flat head forged upon the piston rod is
fitted betwreen tbe turned faces of ths tworbalves of'
a cast-iron piston, which are held together by
turned pins riveted over, forming a hollow piston
flushi on both faces, fast upon the piston rod, and
without any loose part besides the two packing
rings.

The ends of the rings, where divided, are made
either witb a butt joint or a lapped joint. The
piston body is turned te pass through the cylinder
easiy; and the joints of the rings have been found
to be practically steam-tight. In some cases ýthe
joints have been tongued, as ehown, but in the
writer's experience this bas nlot been found recjui-
site; the butt joint bas invariably worked weli,
whilst it bas the advantage of perfect simplicity of
construction. Ia pistons where the packing ring
travels over the opening of tbe cylinder port, a
emaîl stop is fixed ia the bottona cf the groove,
entering a short siot in the packing ring, to pre-
vent the ends of the ring comîng opposite the
cylinder port, but stili leaving the ring free te
travel round a littie in the piston grooves;.* but it
is preferred for the packing rings net te travel over
the cylinder ports.

These eteam-packed pistons have been nsed more
than seven years in the locomotives of the Great
Southera and Western Railway, and have proved
Bo satîsfactory and advantageous that their use bas
beea exteaded to ail the 94 locomotives working
upqn that line. The following are the results:of the
,working in the engines raning froni Dublin, as
regards 'the durability of one set of rings, the

* Read before the Institution et Mechanical Eagineero: Charles
P. Beyer, Eq., in the çljair.

period of their wear, and the -mileage of the engines
whilst wearing theni ont. Nineteen engines work-
ing with one set of steel rings averaged 33,020
miles and 16J monthe' running, one 'engine having
worked for 3 years and rua as much as 98,073
.miles with one set of packing rings. Five engines
working with one set of brass rings under the samne
circumetances averaged 30,986 miles and 19
menthe' runniag, tbe greatest work amnongst theni
being 21 years and 43,197 miles. Tweaty other
engines witb steel rings, which are SÛRt in use,
have alBo, averaged 40,444 miles and 21 monthe
work, ene cf these haviag worked for 341 years and
rua 94,399 miles with the original set cf rings..

The general resuit of the above is that one set cf
steel packîng rings, bave lasted 37,000 miles and
19 monthe' work, and eue set of brae rings 31,000
miles and 19 menthe' work, the difference in dura-
bility beiug about 16 per cent. in faveur of the steel

rin . soine of the individual cases cf the
pingBns with steel rings, a very considerable varia-
tion friom the average reenît of 37,000 miles is
found in the durability cf the packing rings, some
cf theas having lasted 2ý tiaies the average, and
seine ouly as mucb below the average. la the
cases cf the brase rings the variation is not sO great,
amounting te lt tumes the average ia the highest,
and about as muchi bclow the average in the lowest.
This variation in wear bas net been fully accouuted
for; it may have occurred from a different charac-
ter cf metal inu the cyliaders, frein priming cf the
boiler, and from the presence of grit iu the water;
but the writer bas reason to believe that the rings
have beca frequently put in te work and set with a
pressure upon the cylinder froni their own elasti-
city, thus causing a source cf wcar. It le fouud
the best plan to tura the rings te the exact diame-
ter of the cylinder, and te put them in without any
spring upon them, se that they are net subjected
te any wear except whea the sta is acting ou
them. The steel rings are now slightly tcmpered,
te admit of their being sprung inte the grooves
without altering their fermi. In ahl these pistons
the steel packing rings were î iu. thick originally,
and f ia. wide, and they were worn down te about
* in. thick in the thinnest part before being
removed. The brase rings are wora down fromn
7-16ths la. until they are j in. thick.* Specimens
werc exhibited cf steel rings frein four engînes
that have worked 38,000, 61,000, 84,000, aud
96,000 miles reepectively, siace first, put into the
pistons. It muet be remarked tbat, when opper-
tunities occur, as when engines are under repaîr,
the rings are taken eut and reset te the aize cf the
cyhiader.

It je found ia practice that two steam portaocf
* ia. diameter are quite sufficient for each cf the
steel packing rings. The rings muet be miade te
fit easily in their grooves, so as te move freely, with
a clearance cf 1-16tbe la. at the bottoni cf the
greeves for the eteam te pass round behind the
rings. Ne difficulty has been experienced froni
the steaza passages becoming etopped up a moder-
ate use of tallow in the cylinders.

The use cf thie piston-packtug la locomotive
englace bas been productive cf ecenemy by redue.
ing the friction, and by prolengine the wear cf
bcth pistons and cylindere. It wl 1 be observed
that ouly one ring je ia action ait the sarue time, and


