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A NEW SMELTING FURJNACE.

The remai-kable increase wîthiu the hast few years in the
production of argentiferous lead in connaction with the great
commercial success of the operations as exemplified at Laad-
ville, Colorado ; Horn Silvar Mining Company, Utah ; Eureka
aud Richmond Cousoiidated, Nevada ; sud numerous other
alnost aqually great autarprises, has naturally stimulated im-
provement of methoda of reduction. The new smeltiug fur-
nace, manufactured by the Lana & Bodiey Company, Cincin-
nati, possasses saveral featuras that we tbink of suffloient
importance to describe in this article.

Whauever the use of cast iron bas heretofore beau îbjec-
tionabla on accounit of iiability to breakage from unequal
expansion or other cause, wrouglit mron bas beau substitiated ;
also in other places where the use of cast iron resuhted lu great
weight, a similar substitution of wrought matai has beau ne-
sorted to, thua produciug a furuace of maximum strength and
durability with minimum weight.,

The ground plan of the crucibie bindars is thiat of a rect-
angle with the corners chippad off, thua allowing the uprigbt
supports of the derk.piata to be entirely indepaudent of the
masoury withiu the binders. The uprights are wrought mron
1 baams lu lieu of the usual st iron columus, thus avoiding
weight, secuning more room, and the flangea on theasides
formiug excellent racks for supporting bars and other impie.
ruants used about the furnace.

The usual troublesome caat iron deck plate is superaaded by
1 beams, the space batweeu themn being utilizad as a chaunel
to conduct off the uoxious gases and fumes that; escape to a
greater or iass extant fromn ahl fumuaces, owiug to the prassure
witbin, due to the bst pressure ; from the channe!i above
mentioned are flues to conduct the gases, etc., to the outside
of the iitack building.

At the feed door is a ledge a few inches high, thereby ne-
quirng the feeder to throw the charges over it into the fur-
naces, thus preventing the charges being shoved in, aud the
flue niateriais ahi falling in oueasida of the furuace.

The space batween the crucible and deck plate can ba filued
with brick aud water tuyeres or spray jackets, or watarjackats
of cast luo, wrouglit mron, or steel, witb clied or opan tops;
the augraving represents open top steel jackets. Jackets of
this construction have beau thoroughly tested at the large
uew smelter of the Hru Silver Miniug Company near Salt
Lake City, Utah, sud proved to be the mont economicai, al-
though of somnewhat higher original cost, than othar forma of
jackets. These jackets ara couatructed by formiug the sheet
next to the fire luto a box six luches deep, the corners beiug
shaped up witbout cuttîug, weidiug, or riveting (the back is
formed by a shallow box fitting into the deep oua), resuiting
lu a presantation of no walded or riveted joint to the action of
the fire, excepting where the bronza matai. tuyere thimbla la
aecured by countersuuk rivets to the inside mheet of thejacket,
aud fromn wbich no troubla bas resulted, owing to precautiona
taken lu the details of construction.

The end J ackets do not mun dowu to the crucible, the spaces

'Io left beiug chosed by small jackets with the tap haie through
tham ; thesa smalh jackets can raadiiy ba removed without
disturbing the main end jackets, lu cases of uacessity admit.
tiug the introduction of a bar without " runuing down the
furnsce."

Oua of the most fruitful. sources of annoyanca about furnaces
la the biast aud water pipes ; lu this furnace the details of
thasa pipes hava recaived great came. The blast pipas do not
interfère with puttiug lu or removiug jackets, aud they are
ont of the way of watar pipes, parmittiug of maadiiy repairlng
the sarne. The bst pipes are not; lu the way in brickiug up
from, top of jackets to deek plate. Ahi tbe water pipes are
readiiy accessible for repaire, and the water pipa valves are
withiu easy reach of the furuaceman, yet ont of the way lu
womkiug around the furnace. The watar pipas and valves are
so arrauged as to admit of remaval, and napam of any jacket
withoutdisturbing the watan mupply, or connections of othen
jackets.

There la frequantiy cousidamable trouble lu keeping jacketi
properiy cool, wheu flrst starting, ripou account of their not
being protacted with a layer of chiiled siag ; this trouble la
found to be entiraly overcome by the uae of au auxiliary sup-

1ply, obtained through the connection te the block off hale in

each jacket, which, supply is only used under the circutnsta»'
ces above indicated.

The brace under the slag spout is notched in steps for the
purpose of catching the edge of slag pots, thus holding theli
level withotit putting a block under the foot of the pot ' ar'
riage ; snob blocks being a source of annoyance, as the f9isg
pot wheeis frequently stnike tbem, causing the bot slag to be
spilt.

Frequeut raference has been muade to details, as thev are a"l
indication as to the conveniene ini the operating of an'Y de-
vice. 

tIn this furnace the maximum strength and durabilitY *it
minimum weigbt are sacure, and there is no piace but adaDits
of ready transportation. The total waight is very smnall, c-01"
sequeutlv cost of transportation smail. Thera are no caâit iroil
parts hiable to tbreak, and ail parts are readily removable for
revairs. The escaping noxious gases and vapors are carnied
off. The forma of ail essential parts have beau approved i
practical workiug.-Sci. Ame.

IMPROVEMENT IN STEAM BOILERS.
We give an engraving of an improvemant in boilers lateîY

p atented by Mr. S. L. Hil1l, of 68 South Fourth St., BrooklYD'
1. Y. In this boiler the inventor, by adding axternal Water

tubes, utilizes a great amount of heat that usually g0e' to~
wvaste, and thereby increases the capacity of the boiler witholIt
incraasiug the quantity of fuel cousumed.

The boiler not only has this economical feature, but it 19
muade safer and more durable by the addition of the wster
tubes. If the watar contains any foreigu matter likely to
formn sediment, it will be deposited in the horizontal pipe bd'oWF
the fire liue.

Steam muade in the tubes passes directly to the steam roolu
of the boiler, and water is supplied to the water tubes by pipes
leadiug froin the water spaca of the boiler at each end.. The
curved tubes offer considerable protection to the fire sheets O
the boiler, as they coma between the fira and the boiler, and
preveut the bottomn of the boiler being burned. This 'S
especially advantageous whare the feed water is very nP"

Ona of the principal advantages of this boiler is the facildty
witb which it may be put together or taken apart. The eud5
of the water tubes are axpanded into wrought iron flau, t
wçhich cast iron reducers are secured by ordinary boîts, as
shown in the sectional view. The joint is formed by tWO sucl'
reducers, conuected by a double cone hollow plug, upon 'whiCh
the reducers are clampad by the coupling boits. T'le peculiar
form, of the plug rendars the joint similar to a bail and socket
joint, and insures a tight joint, while allowiug the pipes to
expaud and contract.th

It will be noticed that noue of the joints are exposed toth
fire ; they ara consequently neyer corroded, and may be taken
apart and put together whenavar nacassary withont iujurY a
without creatiug leaka. The great capacity of this boler, itS
safety, and economy are points worthy of the notice of ste' 0l
usera.

EIPBOVED THEM-C3YLINDER ENGINE.

We give engravinge of a new pattern of three.cyiinder f
gine constructed by Mr. Jabez James, London, the angine beiOg
oina desigued and pateuted by Mr. James, iu conjnnctionlWt
Mr. Walter Wardrope. The special features of the engin"~ ar
the arrangement of the valves and ports, and the maner 111
which. the valves are driven.

Refarring to our illustrations, it will be seeu that the eDgnDe
has three single-acting cylinders, aach of which is provided Ot
its outer end with a short straight port 1lading to the corresd

pouding valve casing. The slide val va9r itnvle, D.
the cylindrical casing in which each valve works cominul
cates at its outer end with the exhaust, while the central portioI
of its leugth 18 in communication with the steam. supPlY* .1
addition to the port just mentioned, the opening and cO11
of which. 15 controlled by the valve, each cylinder basohe
exhaust ports, so placed that they ara uucovered by the PlIt'il
when the latter hias made about five.aights of its stroke tOw&S
the crank shaft; these supplemeutary exhaust ports are Bhowa
dotted in Fig. 1, and iu section in Fig. 2, from which tbeit
arrangement will be raadily understood. These suptpleieutOry
ports permit of tha escape of a large proportion of the SL,00 '
as the piston, after haviug uncovered tlaem, moves but îîY
so that they are left uucovered during a considarable freOIo
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