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Mr. Chas. Cochrane read a paper which was a soquol ta ono read b
the samo author at the Leeds meoting of the Institution, and deaft
with Blast Furnueo working, with spesind referance to tho annlysis of
tho escaping gases It was laid down at the outset that economy o
fuel in blast-furnnces s governed by threo conditiona (1) tho tow-
peraturo of tho biast, ‘2) that of tho escaping gasos; (3) the quantity
of earbon which canu bo maintained n thecondition, onco attained, of
oarbonie gcid, tustoad of being ro-transformod i1nto carbunic oxido by
absorption ot carbon in the fue). On tho first twoof theso heads thore
is, of course. nothmg now to bo said, but thoy wero 1illustrated b
elaborato and valuable tables, giving, in units of fuel (C burnt to Co),
(a) the heat carried in by blast of a given weight and temporaturo, (5)
the heat carriod vur by escaping gasos of givon weight and tempora-
ture.  Thoe third s dwelt on at some {ength, and tables are given
lbowin&’for any sivon consumption of C por ton of pig, the ratio of
€02 to C0 in tho escapmng gascs, first whon all the COz2, once formed,
it rotained 1n that condition; and artorwards when § cwt, 1 cwt.,
14 owt.. ore., aro afterwards reconvorted into CQ, or, as the author
torms 1t, whon a transfer of 4 owt., I owt., ote., of © hras taken place
From this is deduced the conclusion that the more knowledge of tho
ratio of CUz to CU 1n the escapiug gusos, as given by analysis, is use-
less to indicato what 1n reallv guing un in the furnace, becnuso the
samo ratio may appertain to any different conditions, according to
the amount of tho transfor which has taken place, from €Oz back to
CO. If. howevoer, the consunption of carbon per ton of pig iron has
beca at the satno tino ascertasned, thon we aro at onco ablo to refor
tho casotoits pm{;or position , and the knowledge of the ratio betwoon
the two cases onables us at once to seo what amonnt of transfor has
boen guing on, and what prospect thero is of effecting an_improve-
ment. It was further pointed vut that the main causes of this in-
Jurtous re-conversion of CU2 iuto CO were (1) tho fact that tho lime-
stono, used as flux, contains a proportion of (02, which can only bo
evolved at & red hoat, and therefore in contact with red-hot coke,
which immediately gives up some of its B to tho evolved gases, (2)
tho fnet that the ore, esin;cmlly in the largor meces, does not get com-
plotely de-oxidized until it reaches the red-hot region, where tho CO
ascending 1n the furnace first unites with the oxygen in the oro to
forut COz, and thon absorbs another equivalent of C from the coko, so
returning again to tho condition of CO. 1t is therefore suggeatod that
both these sources of evil imight bo removed if (1) tke limestone were
calewned bofore entenng thoe furnace, so a8 to bave already parted
with its oxygon, (2) the ironsteno _weroe broken up iuto piedes small
enough tu insure their d ition i the highor parts of the fur-
nace. Anothor means of accomplishing tho latter result was to in-
crease sull further, if necessary, tho height of furnaces. A sanguioe
estimate was made of tho cconomy that would attend tho apphoation
of these two dovices, whioh 1t was oxpected might reach over 8 owt.
of coke per ton of pig-iron made.

Tho valuc to ironmasters of tho elaborato tahles annexed to the
papor, and of the mode :n which the problem of blast-furnace econo-
my 15 presontod, cannot but be vary great, but grave doubts woro ex-
pressed 1 tho discussion, by Mr 1. Lowthian Bell, F.R.S., whother
thaj&mcucal rosults would answer the anthor’s expectations. As ro-
gards the uso of caleined limestone, 1n particular, it was stated that
1t bad alrcady been tried, mithout effecting any cconomy, at least in
large furnaces , tho suggested raason being that tho caleined lime,
as soon as chnrged, re-absorbed CO3 from the escapinggases, and that
although hoat was no doubt disongaged in the process, yot this was
too near tho throat of the furnace to have any serious effect. Moro-
over it is to bo remembered that tho previous calcining of the lune-
stone must itself requyre fuel, the amount of which must be deducted
{from any apparent gain duc to the absenocs of COz in the lino withmn
tho furnaoce.

Excineeng’ Cuos of Prisanzreiua, Jan. 20th, 1883 —Mr. Hoary G.
Morns In tho chair. Mr. Wa. E. Lockwood preseated a full descrip*
tion of tho Shuw motive, profuscly illustrated by magio lsntern,
working model, eto., oto.

The Shaw Lucomotiyo may bo classed as a 37-ton soft-coal passenger
engine, with two cylinders on cach side, cach 10} x 24 incher; the
two_working n combination, being equivalont to onoe oylinder
14.85 x 24 inches, two cross-heads; two piston-rods; two connocting
and parallel rods on each side. A

Her drivers are 5 fect 91nches; woight of engine., 67.000 pounds;
corl and water, when in use, 73,000 poands. Total, 74,300 pounds.
Weight of tender, 26,000 pounds, water, 15,000 dpounda . coal, 6500

otal combined, ready for use,

26,
ounds. Total, 47,500 pounds.
21 poupds, or 60.45 tans.
he mg}'ovomom 1n Engines claimed in the Shaw Locomotire are
First.—No counter-balanced dnvers, orgo, no bammor-blows a.l
no_nosing around. h
Second.—A single movement of valve with duplex action,
‘Third,—~Stcan 1s the mutor of balance as applied to the reciprocat

parts.

. Wiifred Lewis oxibited a machiao for the graphical determin
ation of centre of gravity and moment of inertia of plane areas. Tho
figuto to bo calculated 18 drawn to a suitable scale and placed 1n the
machine, where tho vutlnoe is followed by & tracing pmnt in order to
groduco. upon  anuther picce of papsr, a figure whose area shalt

o proportional to the statical mument of tho given figure about an
assumed axis. If nuw the scoond figure be followed by the tracing
point and a third figure be deawn, its area will be proportional to
the momont of :neruia, and from tho areas thus drawn can be found,
btg.mm{glo anthwetical processes, tho contee of gravity and motment
ofinertin.

Tho machine 18 intended for application to such figures us cannot
readuy bo soivcd by the usual mothuds, such_as decks heoams, stocl
rails, and castings, mith rvuad corners, large fillets and curved sides
whick can oniy be approximately solved long and tedious inte-
grauons. A pianuncter is uscd to mcasuro the areas and it 1sthought
that by ths ﬁnpbncul mothud. more accurate resnits can bo obtained
with less work and withoat so much probability of er=or in the ope-
rations. Tho machino can also bo made uso of to dotermine the con-
tents of any solid of rovolation or its mdius of gyration

Bxoivrers® CLus or Pritansirun, Fre. Sro.—Heory C. Morris
{n the chair.  Mr. W. S, Aqchineloss oxhibited and deseribed lus
t forms of Averaging Machiao, whick consists of an endless plat-

form, tho groovos of whish represont days or distances. The varlons
welgfns. ruepresonting quantitios or valuos, aro placed in thess
grooves and the ondless viatform rotated until a balanco of the
weights 1s sccured, when tho oxast answer may road from the
accompanying scafo and, by then continuing tho rotation, tho wolghts
fall upon an inolined planc, reach thoir rospootive compartimonts i
front, and are sgnin ready for immediato use. Tho machine is «
speoial interost to the ongineccring profossion in its applicatioa to the
engines, boilors and coal-bunkers 1a steamers, the dotormination of
8“ lo(a spood of shafting and average haul of material, Mr. J,J.
o Kindor desoribod the Umted States Metallio Packing for piston
rods, valve stoms, pump ruds, and throttles—exhibiting seotions and
modol ; also model wit packing it is {ntended to superscdo. The
motallic packing consists of eight composition blocks, held in a brass
ring, bn which aro horns holding tho springs whioh regalato tho pros.
suro of the block on tho rod. It is said to proservo s stcam tight
jomt without approciable friction or binding The vibration of ths
rod 18 provided tor by a ball jorat on one end and spring followor on
tho othor, which contrivance 18 snid to give the packin re&{mh\y and
progerve its tightness, notwithstauding & vibration of the rod.

Tox Ixstiturion of Civiy, ExGiveers.—At the Ordinary Meoting
on the 30th of January, Mr. Brunlees, Prosident, in tho charr. the
Paper read was on ** Mild Steel for the Firoboxes of omotive En-

ngs énEtho United States of Ameorica,” by Mr. John Formio, M.

nst. C.E.

It was atated in the Paper that tho nse of mild stecl for tho fire-
boxes of locomotive engines was now gonoral in the Umted States.
Althomfzh large nuinbers of the outor sholls of the boilers were still
made of iron piates, this was simply to effect o saving of oxf:enso and
many rarosd companies had tho borlers wholly of steol  Iron pit\tos
wero first used as a substitute for coppor, owing to the mpdity with
whioh the anthiracito conl wore away tho soft coppor Whon sound
the iron plates gavo bettor results, bur the weldings wore trequontly
unsound; thoy were apt to blister, and the plates wore subject to
crack near the fire-bars. Steol firebuxes, the plates bowng o nearly

ure compound of iron and carbon, wero used for the Pennsylvania

1lrond engines cloven yoars ago. Since then, oxcellent steel for
this purposs had been made by the Sicraons:Martin open-hearth
frocexs in many places 1n tho Umted States. Tho mode of wmanu-
acture of this steel was briefly described, as it diffored from XEn-
glhish practice. Tho speoification for boilor and firebox steol last
given out by the Poansylvama Rairoad Company was quoted. The
Author noxt proceeded to state that 1o the cities of the United States
all steam-boilers of stationary engines were placed under mumeip:
regulations, whereby a proper registration and inspection wore in-
stituted ot asmail costto thousor. In Philadelpbia about 4,000
boilers wore tested onco a year, and a licenco was given by the In-
spe stor to use the boiler for ono year at the pressure it was consider~
cd it tosustain. Tho formulas, urder which the calculations were
made, wery  stated, and the tests omployed. The highest test was
when & boiler-plate, from which a portion was cut off lengthwise,
showed a ductility of 20 per cent. upon a mecasured length of twelve
thicknesses of the piate, and when cold wouid bend to 180° over a
diameter cqual to two thicknesses of the plato, or when cut crosswire
would bend cold to 90° over a chameter equal to five thicknesses of
the plate, In every steam-vessol navigating the lakes, rivors and
seas of the Umted States, and ssiling under its feg, a complete
system of inspection dunng manufacture, and sn examination of
boilers wheo made, was maintained by the Uovernment, and all
boiler-plates bad to bo branded with the maker’s name, and with
the tonsilo strength of tho plate 1pcr square inch. Makers of boiler-
plates wore pecuniarily hiablo for any failure of the inaterial if it
occurred at a lower strain tban that with which it was branued.
Officors for examimng and tosting the materials and work done
wero appointod, aud the question scemed to be much bettor unders
stood and anusogi 1o the Unitod States than in England. With
respect to locomotive engines, which were in one city one day, and
1 anothor on tho next, and which might constantly be moved out
of one Stats into another, there could be no Municipal or Govern-
ment oontrol, but there was a healthy public opinion on the sub-
Ject, and heavy damnges would be obtained against an{ company
whosoe boilers cxploded from negloct, or from tho use of bad ma-
torial. In Amorica, it was stated, railroad cnginecers v-ro not
hampered by Governmont control. There was no necessity to urge
railway companies ¢o adoptimprovoments. Inventions were quic[‘}y
examined, tested and rejocted or adopted. Menco the march of
improvement was more rapid than in Great Britain, The Author
thon proceeded to describo, first, the English type of locomotive fire~
box, and afterwards tho vanous now forms of American firebozes,
In tho former tho strains set up by the greater expansion of the
ner box over tho outer, from the higher temperature, wero aggrav-
ated from the matonal being of copper, which expanded moro than
iron under cqual inorcments of toemperature. Groater stress was
thrown upon the atays, and by tho usc of copper and brass tubes 2
gnlvamc action was cstablished in locomotive-boilers, which speedily
estroyed the iron })la(cs- Tho Aathor illustrated tho American type
by two examples of boilers and fircboxes in use on the Pennsylvania
1iroad, and he pointed out in how far thoy approached the condi-
tions of what he held to be a porfect firebox of the old and well-
known form. The requiremonts for a firebox of this kind wero, that
the plates formiag tho outer and iancr boxes shculd be of similar
motal, that as the wmetal of the inner box must always expand more
thao tho outer, 1t should bo thin enough to bend or” spring between
the srlnces whero it was held by the round stays, tbat to compcensate
for tho extra oxpansion, .ho heavy roof-beam stays should be dons
away with, that thero should bo a number of water tubes through ths
body of the fircbox, that tho firo-bars should also be wator-tubes, that
the areas of the firchux and gmm should be large, and that the mate-
rials of construction should be cheap and easily ohtainable. The
Author dewmonstrated that 1o these respeots tho Amorican was far in
sdvance ot the Enghsh typo of locomotive-boiler. With regard to
cost he showed that asstcel firchoxes wore only balf the weight of

copper, ones, snd as the price por ton of tho formor metal was abont
ono-third of the latter, the actual cust of steel fireboxes was from
ono-fifth to one-sixth the prico of copper oncs, although the cost of
workmanship would bo a little more 1o working steol,




