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in frot, an angle of about 35 deg, and thus considerably
incrensing the effect of the centrifugal force. Hxperience
has shown that this uniform delivery prevents a difference
of presaure ab the front and Daok of the vanes, causing
aurrents aud vibration, which produce the notses thst are
heard when the vanes are continned quile up to the pari-
{;Zlery of the discs, The fansare driven, by o paiv of
ts from palleys on 2 counter-shaft, which is pup in
motion by a 50-horae vertical engine of the steam-}
type, made by the Sociéts John Cockerill, at Beraing,
The arrangement of counter-shaft, pulleys, and belting for
getting up the y speed, bles an electric light
i Intion, Indexd, at some basic steel works now
being erected for Meés and Co., at Dodslange, in the
Grand Dachy of Luxemburg, the same engine Is destined
to drive the dynamea for :ﬁectric lighting at wight, and
the fans for smpolying the Diast to the cupolas, when
regmred, daoving the day.

n the covered way, above mentioned, leading from the
blast furnaces to the converter bridge, is a tramway, of
14 meire, or the normal gauge, on which runz a truck,
with 10-ton fadle, drawn aionng by an ondless chuin passing
vound a hovizontal pulley. The requixite tension i
oblained by meann of two Ialeral horizonial puleys and
a counterweight, the chain being actuated by hydranlic
power of 300 1b. to the sguars inch. In the ordinsry way
ibe ladle receives the molten metal from the blnst fur
naces, tapped directly into it; but, when oceasion requires,
ib can also reeeive the metal from the pig iron m?;‘xa, as
it passes in frout of thome already erected, or batween the
two rows of %{mlas,aﬂhuwu an the general plan of works
st poge 2%  The tramway Is on a lovel with the converter
bridge, becavss, as bas been said, the steel works bre
8 xnebres, ar 26£L, below the ivenworks,

The cad aceident which ocewrred at the North.-Fastern
Steel Companys works, on the occcasion of the Jron and
Hteel Tustitute's visit to Middleshrough, cannot be yepented
at Athus with the molten pig ladle at any rate, becanse,

abrike the primers mom. 18 works water-tight fu the packing or
staffing-box T in 8. The collar P is acted on by the sprieg Q.
Thg petion I8 obvioug, Oun lmpact, the fring pin, in eoming in
eontact with anyiling sufliciently rigid, comymresses the spring,
and the pointa oo fire the primors s m.  The projectile has a

wooden body and tail, which tspers bo the rear, and carries four
radial snd fongitudinal steadying wings—wide Fig, 3. The
weighti of the projestile is brought to nemly, but ok quite, ay
vanch a8 the water it displueen. The centre of gravity is
towsards the front, F—Fig. 3—is an iron bumd with serows 44
The wooden tail-piecs C hne sorews 7. There ia o flaged
abutment picoa &, 5 viog f, aud serows K K. The powder
chamber B fits over the wooden baly A, nnd is held by
sevews L4 The “pins" F Fequery fime ¥ F—are of wood

faced with plibes of fron or steel.: The projectile dlmn made,
is stromg enough o besr both discharge sod impnet. In
Drecembar, 1833, & board was formed of three naval officers to

instend of tipping, i is ix directly into the
mouth, like s copels or 6 furnace. The smaller ladle
for the melted spi ison, however, belng more nader
control, i made to tip in the ordinary manner. Another
ssarce of accident at the Middleshrough works i avoided
at Athus through the bridge being protected by a hand-
rail, and by an smgle-iron. aleng the edge, which
prevent any object from falling over on to the men below,

‘The atesl worke were put up ander the superintendence
of M. H., Schuler, engincor, from the Ei Behool of
Mines, who afterwards took their management, under the
goneral divection of Baron Fernsnd D'Huart, adminis-
tiator délépud, or managing director of .the Athuos
Company.

ERICESON'S DESTROYER AND SUBMARINE
GUN* -
if Eriesson

Tuz Destroyer is s spesies of boat o,
Seusbs ou 1, & partinlly armonted gunboat Taade o abtack Dows

on ub & short vange,  Lieut, Jagues introduces the discussion of
the subject by reforence to the attempte mode fo destroy shij
by firing ab thein beventh the water. This wan ebtempted i?;'

mean? of Greek fire by Callinique in the year 668, and it is § presen
s Perdi

siated had hoen faded by Assyrians and
Saint Cyr—a Freachman—empioyed s cavrounde and
towed below water in 1797, mf Fulton, in New YVork harl in
1814, designed and tried heavy submarine batterien.  Phillips of
Indiane in 1855, and Woodbury 'of Boston in 1881, pevived ihe
same idea, followed up by Forbes of Boston in 1362, ¥n 1367
Duffy--an Americnn ibited a submarine gun in the French
Fxposition. In England some triale with varicus guns, firing
abovae water buk st portions of vessels below water, showed that
the Whitworth flat fiend was heet saited for suck an operation.
Xn Saptember, 185§, Bricsson submitted a design of on fronclad
steam battary firing submarive projectiles to the Emperor
llfuggl;on IELéhwlithf!S!";_nz fnv}sw:mhly schnowledged. In 1870
e addreased the wvy Deparbuent, proposing a forpedo
prapelied by compressed air.  In 1866 imngrqg:f;lengubmitwd 4
sdesign which he sonwiders to liave been the fouudation of the
Polyphemus, bub saperior to it in some respecta, 1t had o sub-
marine gun in the bow inatead of the Whitehead ado tube.
I}f;\_an. 1 hf;:;::; we give & longitudinal section of the bows of
ricason’s e apecially designed for attacking ships carey-
ing 120-ten guns. 7o i
The veasel in its bows carries the gun, 59 dhowh, in
Fig. 1, 'There is = valva in the muzle opened snd ok by s
hinged laver . Thero is alss a femporary valve enjared in the
bore from the breech and pushed vp to the muzdle, where it
catelhos snd holds by meana of springs and rabbits. The central
part of this iz soft india-rubber, such s is not eapebie of sffect-
ing the firing pin o the apex of the projeciils, and se causing
promature explosion. 'The fving charge of the gun o in Fig, 1,

bafora,

is voptained in a tin-plate cate with nebbing st the back fo
admib fash, 16 i heid centrally in an air space mufficient to
prevent the gun from injury from violenca in explosion, beltind
20 heaty 8 projectiie as that shown in Fig. 1, which in fact ocor-
piex nearly ihe entive bore. The veasel carries very thick
inglined armenr plates at B XIn front of them it depends for
pafety on the Faek that it is submerged to a depth shown in.
Fig. 1, and that the floate must be bodily v d o » id

ter kg

%'

The ownars objected %o five the submarine gun when at fnlt
speed as iuvolving dauger, snd tho report of the hoord was
unfavoursble-—tia wa shonkl naburally expect under thess eir-
g but thay r ded farther and prolonged
trials of the gun, snd cousidered the tarpedo strang nnd simple,
and the gun as siupls as any other breech-loador. They con-
cluded that the torpedo was most Sormidable, and superior to
any known form of torpedo. E R

In January, 1888, the juventor took the entira matber fbo his
own bands, aud determined fo prepave for o trisl ok eea ; and in
April, 1884, he sent in specifications snd drawings for a ateel
Destroyer, to ba deljyered complute ‘within twelve months, The
vesgel is practically 5 floating gun earriags; it sttncks ot a range
of 800ft., which Hrissson considers aufhicient to give iba good
chones of escaping destruction. Ldeub. Yatour's experience in
destroying the Chiness Bugalip shows the extrems danger thab
moy be run by boats in spproaching close to attack,
For further delsils the repder is referred to Liout. Jacques’
volume, which gives 5 eloar and good description.

Wetnust be pormitied to add for ourselves thut we find the
Destroyer in & more imperfect state than we liad supposed it to
be, We fail to geb anything like o proctionl trisl hinted at, pnd
in such & design this js mosk imperfant, Certain chjections

t themsalves which could ouly be remaved by bhe results
of nctual trial, TFivat, in &) teni of discharge.  The velooft
being fuxpsited by o Gring cliargs in the gur must dimnish
very vapidly i passing through water ; we eanned believe that
& $orpede 50 propellad bas the future $hat s self-propeling one
hss befora it, The resistance of water is enormous, snd ingreases
rapidly with the velogity ; hence a self-propelling terpedo with

tively low-velocity mests with much oiore less resistance
and ﬂu ita foll velocity near the end of its run, instead of
waating 6 in useless violenes ok the asartiug point. Then the
Deatroyer, wb ste told, does nob equal iz speed the forpade boate
of accopbed types. This sounds most serioue, 3 wot fatal to
mzecess, We prosume Hrfesson truststo the armonr to preservethe
boak from deafruetion. The Destroyer, however, has to a{;};x:ﬂnh
within 300ft. at lenst before it ean dob. It has, in fnct, ) h te

Lot
|withdrawn periodically.
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Tnto and teeh the design 0z a complete eagine of War. § gy

Jax. 22, 1886.
Schwackhitfer, and others, while Robert Cnlloway bad diveched
attention to the difference in i e, aor ific iy,
taimed wiren carbon was burned in air, and when csrbopio onide
was 5o hurned, 1 appeaved thata higher ealorific intensity might
he ol)jm.insd with tho gnu;om fuel, chistly :;daeczmn‘.' of the amaltlher
tred for (e

T of oir vesy o) S & i1 o
much Jessened afiution of the hest by inert nitrogen and carbonic
scid, The investigations of the hate, D, Growven, of Leipsic, of
By, Willinre Fonier, and of ofhers, by directing attention {0 the
nitrogen conéeined i coal, and to the lavge proportion remaining
i coke and recoverable therefrom, had to &he advantages of
the use of gaseons fuel the iy ik considoration of the
¥alua of hye-products which might be sssvcinted with its produs-
tion, If any of the nitrogen existing in coal wes to he recovered
a8 nmmoonia, the employment of gas produears of some sort beeoime
a ity. In the production of ges from coal and coke, the fol-
lowing classee of apparatus had been devised and used :—(1)
Hetorty, hexted externally, for distilling the hydroearboms from
coal apart from w%in cuke, as o refuss maberind, being
ik wag the erdinary formi of plant in

n5e ik gas tors, or prod in which coal was
aonsnmad or convertod into gas by combustion with access of air.,
The hpdroenthons were digtilled it thess applisneos by meons of
tha heat conducted or radinted from the zane of eombustion, and
tha eoke or fixed carbon was burned with air first to earbonic acid.
which was thercatior reduced io jo oxide by confact with
the fucendexcent carbon., {3) Producers, in which the same result
wog mrrived af, with the modifiestion D She composition of the
Iting gns duo to admixbure of stenm with tho air supply. In
the two latior classen the produeers might hove either a grate with
baza or a olosed henrth, and mxight consiet of eue or of two eham-
bers, Ju the labter case the distilling chamber might ho hestad
parbialiy or entirely from Hues or pacsages on the outdide. The
aesalting gos was of the same composition in both cases, mnd
ust contsia from 39 fo abwub per cont, by volume ff
¢ 3 3 o "

nitrogon devived from £he air & d for
one form of the npparatus of lnss 8, namely, Yeu% and Beilly's,
stenm was in excess, while tho combustion of the coke was

ke s
T oly low heat, ns bhe primary purposs
was not the production of good heebing goe,
tho aitragen of the fuel ay ammoenin. (4) Appa-
ratus In which d % ooke or anthracdt uged to decen-
steum for the production of *water gas,” either continuously,

the use of retorta hented from dhe oatside, whiak coniained the
esrhon in contast with whish steam was d or jnter-
mitbently, by the use of gencrating chambers in which the exrbon
first bronglt 4o & siake of bright inenndescence by nn air bissh,
and into which, setondly, steamn wae pissed through eaxbon,
tha air blast belng shus off 3 or the heat produged by the combus-
fion of the sarhon, or of gases from $ho generating chamber, woa,
in the first instance, stoved up in brickwork, which, hoisg made
white-hot, was then wsed to decowpose steam. (5} The suther
nd, tly proposed an apparat bining the retort syatewm
of distilling the Gydrocarbons From cond with meaue for souseming
$he resuléing eoke or fixed earbon in an stnvsphers of sheam only,
exstuding air and applying » sufllviently high tempernture to pro-
vt or roinimise the § tion of oarbond a:id,tkqwhuiewmbn%
£ e &1 y Ind Iy 4400 1E- . Th&,_i. E3 ‘"Jueo
sny examplp of thewe vavious clesses depended upon $ha qualisy of
t}fm%hgm %dnmlﬁf&ndthamﬁoi prod uﬁo amh’ﬂ;e 3t ';u;ﬁ
of the e&rﬂi@w 2 gas produacer rded 3
o il Mk et e o
of a glven tem Aure par y exe0p-
ﬁogl\:zm mude in mp:kfa:peﬂai np&&mm: 8a that of Youug snd
Beilby, which must be jested by the yield of nmmsenin obtained
per ton of cosl. A tablo_conbuining, it was helieved, il the
e s shorel St o gon Tooms pradoems
B . ose 0% e gas from ucers
“iorked by inbornel comhoisth A uot conldn o tha 41 por
a8 25 po

i m ¢ ot &
of this npparatua
but the securing of

1.

cond, —bot a8 low sometimen e gent, —of corbusiiblo
! dient ving, ding fo the various anthorities, » theo
vetiesl cakorifle Tntensity of from 1575 deg. to abont 2200 deg, Cent.
Water-gas tonde sidher by weans of rotorts or of intermiblont
apparatos, and ordibary ilamineting gos made dintilling oosl,

eontsined from 86 to 97 per cent. of combusiible matfer with

corresponding pessibilities of p ducing” bigh temperab i

inntmg-gz:n :nd&bgw:ver, % i eatorille valus than ordinary
n er

ot

wa than the gas made i tho apparatue of
!am Bheong. ¥ tigation of th b 1 dots,

bud with the g don} warking of prod
did not opter inte the soope of the paper; bub the sdvaniage of
using sleam nlong with the alr s&hg{ly in intermnl-combustion
producers might bo referred to. Mr. M. Schiffel had ealoulntod,
on the suppasition that ucors were worked nt & minimwm
temperature of 15300 dey., that B5 parts of exrbon ware gasified
sir when 12 paréa were pasified by stesm, sud tmk 185 parte of
steam were reguired for 100 parts of cachon.  Mr. A, Wilson had
shewn $hat $ho mixte to luco 100 parts by weight of gue was
roughlly :—-ﬂvai,ég'% : nle, 799 ; sndateam, $9; or that 100 parts
irod 23 o

e

advanes more sluwly, and alse bo come closer, by the
of its advoentes, thinu o1 ordinery torpedo boat,  Wa Ao not for
a moment contomplate the srmeur being pierced, but unless
thers is 5 considerahle wave raised, an insignificant comuion
sheil with a percussion fuae atriking the inflated bags and thin
steet deck in fronb mighé spparently work destruetion snd dis-
able the pun and beak. Ewven ‘tahei_gmjeefaﬂes of :dtllmlc_k &nng

1onsd,

of coal req shoam. Howing for the differente betwyen
coa! and carbon, Sobiffel’s tion was pmotienily i &

with Wilson's, It was however, pmbahie that, in the futurs,
efforte would ba dirsoted townrds the perfestion of means of ug-
ing guy froo from tho dilution of the lazge quaniil of nitrogen
derfved from snaizsupply, as this gpstem not aff $he meane
of obtaining high temperat of bustion, bat also tended te
b taheas the air

1 3

gun mightdasa. However, wit ting on 5 i 15,
we may repeat that the Destroyer isnobab nilin a stage to cla.u;ﬂ

sieaplify I I #
nn!y}n'iurtneombustiuninthemaadmt,uatpremtfmthaiundgng.
‘Pha hiatorical portion of the Aubjest embraced the various stepa in

serions stiention untii more definite reaults hnve bovn obtak
Abpresent, the speed, $he aceureey of fire, and everything el
appear te be still in the region of conjecture.

THE INSTITUTION OF CIVIL FNGIKEERS.

GAS PRODUCERS,
tiog, Liold on Tuesdsy, the 1ith of

- 1.

h

ol ; the tbempls to manu-
possessed ot the time, and the

Aaikiitd

the ¥ of i
e o . o dllorans Jenigas of Drod
experieacs thus gained ; am ifferent designe of p
wi‘l:hfthe' A ﬂ:fth;y' trodust sfpl' ble fu  for the
nse of gos upon these designs The employment of wasts guses
from Irg:;fnrlz;ees and from vavious metallnrgionl operations was
elearly the first movoment in $his direstion, The suthor them
+a desoribe, in detail, thegaa &roducm of Bischof, Ebel-
men, Kkman, Beaufyné and Siemens—ihe Iattaer baing an outcome
of the regenerative furnace. Lundin and Hévard sdded appazatus

¥. Dramwell, F.1.8., Proadent, in tan

Prod ? by Mr. Fradorick

of fovour In which $he mse of gaseous fuel wos
tad with fnoturing v

inte Sir

Tabonss of the
the practi

The lnrge degreo
mwtm@uubﬁudly:i in ¢ part, to the
g e, in gresf
ngliun Siom eY H e with
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ko prodnsers for wasking the gas; snd descripbiens wern ghven of
th‘?r'g produser, nad thessof Minary, Wittenstriim, and Kidd,
TFhe proesses of Lowe ned Streng for Hlaminating and for heating
gas were them refecred to, foliowed by nobices of the producars of
“Tersid dn Mnﬁﬁ, ¥ilsom, Drowson, (3z6be and Lilrmann, Suther-
Tand, 5 modi %amem’ uxlximdum of ;hakold tyge,_ﬂw:o_n, agid
the apparatus of Yonng and Beilby, which was devis rinarily
ax in the ai n in shale and ecal 'I?hapaper

end, AF COmMP » ufs:fe:g
yenrs ago, it was still far short of » wunvers phi 1
ayatems of firing ; but i might bie predicted that, as the
becama I wit nndang:'sd, %e AXBET otL_an;: o§§

s Fuel
theﬂnt.uﬁngeinm
sonversion, m Jarge
gasaoud forwy and that it
that their valus for heating

sble extent to effecs serions injury, Fig. 2 shows a longitndionl
section of the head of the torpedo or projectile 4 from
the gun. & is a heavy nocket screwing into 2., the head of fho
B . i the profacug g P s a the ks of s
in ia the projecting fring pin in the axis of the

‘ mgket 8. € isnverystrong spirel spring. Risa serew pluy with
‘holes to recefve fuiminate primers or cartridges
‘frombuarning by a screw . Fring pin P, wihich is chiselpointed
20 us to bite wall, carries on itd rem end two or maore peints o g, to

* Guestion of the Day. No. xxi, € P, Potvam's Bons, New York

npd London, Ty Lieot, W- H. Jaques, U8, Xavy, -

mpem. It is hald { ¥

tod from " heat p r
they were earriod on in the same shamber in whicti the remulticg
gases wore the maximum tempsrature nitained was, sa
snight be much lower than thab abtad other
means, Thers were slse sources of loss of kead
thedimctmofao&imlgmhusia;?w!ect
i RE1 intmising the quantit air & d for com-
on. 5 of lexity and tant vprintion in the
involved, vadlation from solid_residue, &o., olt of whick
inbansified that rosuls, Tho achunl ecnditions of combustion and
the, oxtent of tha varions lossen, in quantity of heat, ocourring in
goal-fived furnaces has been formuwiated by Renkine, Minary,

mstion, the

a

kb

to
soncluded with an account of what had been done in $he way of
regovering smmonin and far from producer gases,

TENDERS.

Tenprns for providing and fxing wrought iron hurdle fensing
in Lancaster-street and Hegent-streeh, for the Corporation of Lai-
ceater. (uantitien by Ar, J. Gordon, O.E,, bovough snéve{:ra.
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