
WIRE AND TITBE DR!'!. WING. 
[By John C. Anderson, C.E., in�thc Cantor SeriD3 of L3ctUl'eB before the 

Society'of Art3.1 

Wire hQ,s been used in Europe for more than 400 years. 
At first it was made by drawing dO\yn, in blacksmith fashion, 
with the hammer upon the anvil. The draw-platB was in 
vented in C+ermany about 300 yeRrs ago, but it was compara
tively little used until recent times. Now, the rolling-mill 
and the draw-bench aro combined into one system of manu
facture, by means of which tho rate ancl diminished cost of 
))l'oduction have developed the tmde so enormously as to 
have led to the US8 of iron and steel wire for ropes, bridges, 
fencing, telegraph, and so many other new purposes, that it 
1ms at length become a great bmnch of indll"try. 

Hollow tubes are now manufactured oi' all sizes, and out of 
aU the ductile metals. 'rhis apl)arently diffi.clllt process is 
accomplish"d in several ways. With one sybtem it is done 
by iirst forming a hole throogh a short, dumpy piece of met
al, ('ither by casting or drilling; into this hole a mandril is 
inserted, and then the dumpy mass, by means of the drawing 
process or by rolls, is pas,ed through a succession of holes 
nntil it covers the mandril from end to end. '1'his mandril 
may be a fine wil"e, or large enough to form the tubes for a 
steam boiler. A similar process, out Sil bstituting rolls for the 
d raw-pi ate, is mostly employed for the larger 8izes. 'rhe 
same or similar principle is frequently employed to make 
tubes, close at one end, these tubes being of various sizes; in 
such caSB the holes are not passed entiI'cly through the mass; 
the mandril is inserted and is then pushed through the suc
cessive holes in the draw-plate, until the motal is extended 
o'wr tlw mandril. Sometimes the piece is form ell from a disk 
into a thimble· form, and then put on a mandrll to be elon
Gated. 'rhorB is also an extensive manufacture of iron wire 
and of iron lubes, both being covered with a thin brass tube, 
by wLch mmms not only bcn.uty but greater strength is ob
tained. at a r,"duced rate; and for suell purposes as thes(J 
articles are used, viz., picture-rods, h::md-rails, shop windows, 
carpet rods, and such like, the arrangement fulfills the object 
equal -to an entire brass structm·e. The iron wire or tube \S 
nu,de> as before described; the outer brass tube is made in a 
similar manner, but suilicioJ1tly large to admit of its being 
slipp8Ll over the iron. The iron may now be considered as a 
mandril, and the two are drawn through the draw-plate to
gether, thus fixing tlw thin brass tube upon the iron, while 
the whole surface exposed is bmss. 

The so-called copper wire which is now extensively used 
by upholsterers for the spring cushions of sofas, beds, and 
similar purposes, is merely iron wire, which is made in the 
ordinary manner until just befo['" the bst process, when it is 
immersed in a solution of sulphate of cepper for a short time, 
sufficient to allow a thin film of coppel: to be deposited on the 
surfD.cc of the iron wire. The iron wire thus covered with 
copper is now drawn through a draw-platt!, by which it is 
rendered hard and elastic and su\table for a spring, at the 
same time the dull surface of the deposited copper is made as 
bright as a nClW farthing, and sen-es to protect the wire from 
oxidation. 

TIl()re is yet another application of the natural law, which 
a few years ",gO would have been reckoned an impossibility 
-it i:, the process for drawing conieRl tubes. Nothing yet 
said will ex�)lain how this can be donC). A taper mandril 
will suggest itself, which, so far. is simple. llut the die of 
varying dictmeter, how is that to be 0 btaincd? For a long 
time rolls for roliing taper gun-barrels have been in use, in 
which a succession of tapering grooves are formed, while, by 
dext0rous managmuent, the roller contrives to insert the 
thick end of tho gun barrel at the precise point in the revolv
i ng' rolls, and thus the gun-barn,1 is elongated towards the 
:muzzle by means of the narrowing groovo in the rolls; bayo
m'G b1,1'1es are likewise drawn out in the same manner. In 
the process to which I now rofe,1'. for the drawing out of the 
long tapeTing brass tnbes, an expanding die is used for a 
draw-plate. This die consis:s of a ring of block-tin contain
ing a sm�ll percenta.ge of copper, to give it a little greater 
rigidity; this ring is a?pliell at the smaller end of the man
dril, and the brass is drawn through the die. By this means 
two effects ar,) produced, first, the metal is drawn over the 
mandril to a small extent, and secondly, tho die is destroyed, 
from the extension to which it has been subjected; it is 

ing on two principles; first, the flowing properties of the 
atoms of the;metal, and secondly, the copying arrangement, 
by which the rBquired pattern is transferred to tlw tube 
under operatiou, thus shifting the reiative position of the 
molecules, yet without cutting the metal. 

Referring again to the wire-drawing process, such is the 
effBct produced by the operation that, contrary to what 
might have been expected, the strength of the wire or steel 
is greatly increased. In the case of iron of an ultimate 
strength of 25 tuns per inch, it is increased in strength fully 
10 tuns, and some of the best iron, with a strength of 28 
tuns, is raised to 40 tuns. '1'he most remarkable change in 
this respect is in the Case of steel music-wire. Themild steel 
out of which this is ml1.de has a strength, when in the nat
ural state, of from 30 to 40 tuni, according t(� its steeliness, 
but when tempered mildly, by being macb red-hot and then 
cooled in oil, and elongated into wire, its strength is in
creased fully three-fold. At the same time, if such steel or 
even iron wire is made red-hot, so as to allow the natural law 
to assert itself, all these high conditions vanish, with only 
one redeeming quality, that tIll' wire then becomes more 
pliable, and similar in strenoth to the iron or steel out of 
which it was made. 

c� 

The knowledge that this treatment of steel has the effect 
of increasing its strength and toughness so enormously, has 
produced fruits in sBveral directions. One of these, bearing 
on the present subject, is the attempt to draw steel tubes of 
any length, or section or substance. Throughout the engi
neering world there are many purposes (indeed wherever 
motion is involved) for which a stranO" liO"ht material would 
be extensively applied, provided it �ouid be obtained at a 
moderate cost. To accomplish this operation, a hole or slit, 
according to the section required, is first formed in a short 
thick m:�ss of'steel; two dies are employed, the one internal
ly (which remains in use throughout the operation), the other 
externally (which has to be exchanged for a smaller one at 
every pas3agB). 'I'h en enormous hydraulic pressure is brought 
to bear in pulling it through the vacant space between the 
internal and the external dies, thus leaving a portion of the 
steel uehind, which forms a reservoir of steel for the in
creased length, by future elongating with that which could 
not ]Jass throllgh at the rate of motion of the apparatus, but 
to follow soit as it has opportunity, and then, by annealing 
the mass of steel, and using smaller and smaller external 
dies in succession, the thick lump becomes graduaIJy elon
gated into any length of any section, and, if necessary, with 
the high qualities of the music wire. 

'Vith the object of carrying out such a manufacture, a 
company was recently formed in London, to produce steel 
tubular forms of any size or section. A variety of remark
able sp,"cimens was produceQ by t.hem which made every 
engineer's mouth wat.er, and although commercially it has 
not succeeded (simply because the arrangements of the world 
were not quite ripe for it) ,  still that, judging by all past ex
perience, does not afD)ct the question any more than the re
ceding waVB affects the rising tide. The grand fact remains 
that it is a possibility, 1Jy sufficient pressure and patience, to 
cause solid steel to flow into any hollow form of section with
out breaking its continuity ; it is a wonderful triumph of 
mind over matter which cannot be ignored, and which has 
yC)t to accomplish most important results in the future history 
the mechanism of the working world of applied mBchanics, 
and the advantages are so apparent and so numerous that its 
ultimate su�cess is only a question of time. 

My chief object in making the foregoing remarks, is chiefly 
to show that the natural laws which govern materials and 
things, are a great lesson to oe taught to our young students, 
before they enter the workships of applied mechanics and to 
show that the varied operations of the practical wolker arC) 
thus intimately blended with the profoundest philosophy, 
and that the fashioning of matter into the various forms r2-
quired by our civilization, is not the drudgery to a thinking 
mind which it is generally considered to be, but that We are 
fellow-workers in carrying out and taking advantage ot'the 
natural laws, as laid down for men by the Grand Designer of 
the Universe. 

__________ 4 ... � •• �--__ -----

VARNISH ROOMS. 
From the Hub. 

thereFJl'·J thrown into the melting-pot, to be cast into a new There are few good varnish rooms in this country-very 
die, and thus by 3, succession of new dies, the metal is grad- few. Consequently, there are plenty of poor ones, and, for 
ually dmwn over the steel taper mandril, until it is covered the sake of exa mple, which may illustrate those features of 
with brass from end to end, when the steel mandril is with- a varnish room which are objectionable and should be avoid
drawn. bd, we shall describe a certain poor one which we have in 

There is yet anothe�' remarkable process in connection with mind, and which we assure our rBaders is by no means the 
this na.tural property, which is taken advantage of in the very worst of its class. 
fOTllltltion of OInamomal twist(;d tuues of various patterns, '1'llis shop is situated in the outskirts of a city. The var
such as we seo in the gas fittings of churches and other nish room is a small one, in the second story, and directly 
placc�. 'fo produce snch tubes, the brass is Jhst llrawn into a over the blacksmith's shop, while above it is an unfinislwd 
plain tuDe upon a mandril, in tlw way described; tllis plair garret iD. which stock is stored. '1'he room has two windows, 
tabe is then passed through 11 SUcc('s�ion of revolving blunt which open only at the bottom. One window is shaded by a 
screw.tools, haVing tllO l'e'luirc:lc form upon their interior sur- large elm tree, which is considered very attractive, but as the 
face. In form the tool is arranged as a screw-nut, but not room is dark and this tree shuts out half the light which 
bein>; adapted '0 cut tho metal, and the plnin tube being would otherwise enter, its shade is very objectionable. The 
without D, HlltllLlril, its smiace is slightly depressed by the . light from the other Window is partly obstructed by a series 
screw pl"Cssuro, and by a sUGc"ssian of such screw-tools, or of shelves, upon which are arranged a variety of varnish. and 
nuts, it is iinally depressed to the linished ornamental Pl1t japan cans. The ceiling and walls are of rough boards black 
tern as required. with age, and here and there pictures have beon hung. In 

'Vo sometimes S8e these ornl1mental tubes of a diamond the middle of the ceiling newspapers have been tackcll up, 
screw p:lttern, whem the spiral is crosse,l by another spiwl, in order to prevent the passage III dust which rattles down 
uDiformly along tho ent:re surface. '1'llis is done by means from the cracks bBtween the boards every time any one enters 
of two S(·ts of screw tools, one set turns to the right hand, the third story. 
the other set to the left hand, and between the two the pat- It is not difficult to perceive that in such a shop the var
t2rn is formed. This pa.ttern may be of nny section, plain, nisher must be obliged to labor under many serious disad
square, octagonal, ribiJBd, rounded, or otherwise, all depcnd- vantages. In the first place, his room is dark, whereas he 
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needs the best light possible. Not only are the window. too 
few in number, and partly obstructed, but the walls and 
ceiling, being dark, cannot reflect and make the most Gf 
what light there is. Again, he h::'8 no proper ventilation, 
and this he must hl1ve in order to gUQ,rantee good work. 'rhe 
windows cannot be opened, f01" if this were done, an inwad. 
draft would be created and dust might be brought in. Even 
the cracks in the ceiling are rendered useless as ventilatore, 
being covel'ed with piles of lumber. Consequently, if you 
visit this shop on a warm summer day, you will find this 
room as hot as an oven, and the air :so drenched with the 
moisture wilich comes from the rapid evaporation of the wu ter 
o pon the floor that it is difficult to see across the room. Every 
painter knows the effiJct produced upon vo.rnish by a moist, 
muggy day; then who can expect that varnish will do its 
best in such an atmosphere as we llave described. In the 
third place, the work in this shop is never safe from dust, for 
the walls and the ceiling being rough, they will hold a "treat· 
amount of dust suspended, and this is liable to spl'inkle 
down upon the fresh varn.ish whenever any jarring is caused 
by the workmen below, or by heavy teams, or even oy the 
movement of the door, wlwn the varnisher lcav(s the room 
at night. His work is therefore, in constant danger of being 
spoiled in this way. If, und.er all ,hose disadvantages, 
a varnisher is 'able to turn out perfect jobs even occa
sionally, he m�y be cODHidcred as eminently fortunate as 
well as skillful, and he C�Hnijt.i ostly be blamed. tor frequent 
bad jobs. 

As we have already mentioned, the shop which we have 
described is by no means th.., worst of its class, but is one 
that is looked upon by its owner as a" very comfortable sort of 
a place," and as we once heard him remark-" Anyhody who 
can't dew good worruk in that 'ere shop, better jest go awl 
try it with my gran'ther, who all us did all his varnishing in 
the back yard. 'fhat 'ere shop is wllere I dOlle all my vat"
nishing wlwn I was a young 'un, and if there's anybody can 
do betterer varnishing than me in 1840, I'd just like to look 
at him." 

In past times it seems to have been the policy to set arlUrt, 
for varnishing, the odd room which couldn't be used. for any
thing e:se; whereas, the varnisher ought to have first CilOkc, 
and should La...-" the best sitllated and the best fitted room in 
the building. 'I'll,., varnish room should be the" pm-jor" of 
the factory, for it is there that the most delicate part of tho 
operation is perI0rmc(1. In some nev, shops we nTd giall to 
say that some improvement may be noticed in this respect. 
but still there are very few that approach perfection. 

In conclusion, we sun.ll briefly mention the several require
ments of what we consider a model varnish room. These 
requirements refer to the r!1ilroad shop as well as the carriage 
shop, but morB particulariy to the latter, because the class 
of work is nicer, and also for the reason that in the carriage 
factory we find the faults are generally more seriolls. The 
po.int room in a car shop must of necessity be roomy, and this 
will help ventilation, and the light is generally good. 

1st. Every varnish room should have the best degree of 
light that is possible. A corner room with plenty of windows, 
is therefore to be preferred; and, if situated in the upper 
story, skylights will aid very considerably. 'rhe ceiling and 
walls should be white and smooth, as they will then reflect 
the rays r;.ud greatly increase the degree of light. H"ys 01 
sunlight must not be allowed to fall directly upon work, and 
each window should thm'efore he provided with it white cur
tain, which can be drawn whc'n necessary. 

2d. Tho varnish room shoultl have a perfectly arranged 
system of ventilation. The windows should all be made to 
op{'n at tl,e top, 'and one or more of them ought con
stantly to be opened ior an inch or two. If the room is 
in the upper sLory, as is usually the best situation for the 
varnish room, skylights will flO found to give the best 
ventilation. 

3d. Every precaut.ion should be llscd to prevent the pres
ence of dust. In the first pbee, the walls n.nd ceiling should 
be finished smooth, so that dust Call1let find place to lodge. 
Plaster, with hard finish, gives the SUlGothcst surface, and 
we would advise its usc) in nIl new shops \Vhcn finished 
with wood, the boards should be planed and matched, and 11 
coat of varni"h or permanent wood fiiling added. In old 
shops, finished roughly, it iu well to tack sheets of brown 
paper over the ceiling. In the second place, no shelves, cans, 
clothes, or pictures, should he I1llowed. in the ,""Tnish l'oom, 
as they are alllh,lJle to hold dust. The varnish room should 
be a perfect voiel-honnded oy six bbllk smooth surfaces 
Then let the room be cUI'ciully (lusted, swept, and 8prillkled, 
and two or three hours al'terwnds the caniaJ,e may La 
wheeled in lightly, and the work of varnisl,ing can be com
menced with some confidence. Some yamishcm have a silk 
8uit to slip on uefore entering the vnmishing roOHl. This is 
a good plan, as tlwy tlms avoid carrying in much dust whech 
would be likely to cling to their o1'llimuy clothes. '1'llirulr, 
no one excel t the varnisher should be allowed to (DiOr the 
varnish room. It should be the" sanctam sanctcyrmn" of the 
factory. i 

4th. An even degree of tem perature should be In :tin! ain ('d. 
For this reason, it will be seen that the best situation if)r t1·,0 
varnish raOHl.. is in the northEl'll end of the ln1i1dinp; (;1" ju 
the northeast corner, for th<:re the sun wil1 not lie in uurill!,,' 
the day and raise the t(>mperat1.crc. SU,nTIl is t.hf) best :ncthud 
of heating the varnish room. vVl;�n this cannot. be (lll
ployed, care should be taken to e.elcct a good stove, that 00(" 
not require const ant attention. and 11,;s should be placetl nCar 
an apf'rture in the wall, in such manner that it may Le fired 
from the adjoining H,(,m, and iurtl)crmore, it 8h('u1d Le in
closed in a tin or sheet-iron casing, made conical at the top, 
and this willl)revent any dust from arising whl n tLe nrc is 
rqlJenished, or the aEhcs elwkcn down. The c1cgrets of hea t 



which are
' 

best adapted for varnishing range from ·sixty 
degrlCos Fahrenheit to about seventy-five degrees, and arc 
about the same that make the room seem comfortable to the 
varnisher. A good thermometer should be hung up, and 
great care should be taken that an even temperaturo is 
maintained during working hours, and until the varnish 
"setS." .If possible, the heat should be preserved throughout 

certainly possess very high heating power, although for ' fraud was deteetcd in time to avert loss. A bod 1853, a morc 

ing purposes it would possess but very little value. Experi- determined attempt upon the bank ,1,'as made. False ono 
ments have, in fact, shown that 3,000 cubic feet of this gas hundred franc notes came to the l'ank with groat rapidity 
ll'h:ture are equal in lwating power to one Prussian tonne and regularity. They were,so rrdmirably executed tbat no 
(2 200 IbF.) of lignite, or one·third of a tonne of pit coal. It is banker, money-changer, or trader, could detect the imud, and 
proposed to supply the gas at Berlin at the price of 6d. per thereforo no reason pres ented itself for refusing to take tllt.'ll1. 

1000 'cubic feet, and supposing the results of the above-men- in the ordinary way of trade. 'rhe expertB at the bank alone 
tioned e:xperiments to be practically correct, the heating detected them by means of a tiny hlack f<pot near trw figure the night. 

.......... power of a tonne of pit.coal will thus bc supplied for 4s. 6d., of Mercury. For eight years continuously did these notes 
THE BERLIN HEATING GASWORKS. a cost which is certainly low. make their appearance, defying all ondeavors on the part of 

From Engineering. With tho arrangements for consuming the gas, tllO Berlin the authoritiEs to discover tho n.aldactors. 'r�e bank did 

, . I Gas Heating vYorks Company proposo to havo nothing what-I not like to make tlI" fmud known, lest it should shake th" 

. 
During the pas� five years

. 
gas h�ated furnaces of vari�us I ever to do, it bein� their intention to mer:ly supply the gas 

I
I confidence of the public in the ono hUlldred franc notes gml

kmds have come mto extensIVe use III a large number of 1m, by meter at the pnce we have named, leavmg the purchasers erally. At last the clever scoundrel was discovered; he vnlf! 
portant works both in this country and abroad, and every- to do what they like with it. The annual supply which the' an engraver, and it was fonnd that he had succe�sfully put 
where the great cleanliness and convenience attendant upon works are laid out for manufacturing, in the first instance, is into circulation false notes to the value of nearly two llUn
the employment of gaseoiIs fuel have won for it a good name I about 9,500,000,000 cubic feet, or about 2,627,000 per day, and dred thousand francs. His md was strange �!ld horriuk. 
even under circumstances where its economy alone would not it is estimated that this quantity would provide suflicient fuel Transported to Cayenne in 1862, he tried to escape 5nto the 
have been sufficient to do so. Gas heated furnaces, in fact, i for dom<lstic purposes for about half Berlin, or abont 8,000 Dutch settlements; faint and exhausted, he hecame fust em
bear much the same reJative position to ordinary furnaces houses. bedded in the t.hick slimy mud of a river, and wni; there f(((fi< 

and It IS probable that ultImately the gaseous will supplant commercIal success-and we really see no reason why they ---..... ------usin?" �lid fuel that a ga� light does to a lamp or candles; Whetl:er or not the Berlin Heat

.

ing Gasworks will prove a I alive by erubs! 

the solid fuel as universally for heating as it now does for should not-they will certainly be regarued with gre!1t inter· I ' Inter(>Stillg Diiseo<'cl'ic§ in Canada. ' 
llghiing purposos. Under present circumstances, how- est as the first really practical attempt to make gaseous iHel 1 D '  tl . t I d d ]  1 . . . . .  . .  . urmg Ie summer JUs c ose goo wor, appears to layi' 
ever, there are certam practIcal dIfficultIes III the way of avaIlable for domestIc purposes. That gaseous fuel WIll, b d b - G 1 . 1 S '. 1 I] S. . " 
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o app ymg gaseous ue ulllversal y to heatmg purpos
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- w len once ItS proper management is understood be as O"en- . P f 
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1 '1 ' 
" . , . ' b regIOn. ro essor 0 spar y ]D,VO a.. rl'iurnC(l to {leIl' 

es. Ordmary coal gas, as supplIed from the gas workC', erally appreCIated as coal gas for lIghtmg purpose� now is . t t f·t l '  . d ,. 'J I I 
' .  . . ' WIn er quar ers, a er laVIng experlcnce n'Jany or L l('� lar(-
IS too dear to be oxtenslvely used as fuel, while gas we have lIttle doubt; and although at first there WIll be sl ip " . " " d t t tI l'" f t1 , f' I 

d 1 . . . . . , I S anu prIVaLIGnS mCI en 0 Ie Ite 0 I() lfst ('xp orcm 
pro ucers, suc 1 as· are used by Mr. SIemens m connexlOn I many prejUdICeS to overcome, yot we fully expect that one of . tl d' t t 'ld "" , d 1 1 1 . h . . In Ie IS an WI erness. vY e unuerstan t",at t 10 TeS\) ts Of 
WIt hIS well known regeneratIve furnaces, do not work well these days we shall regard cheap gas for heatinO" purposes as tl 1"t " 1 d 1 t t ' '. 1 1 I b Ie expeCd lOn mc u e a comp e () opoo-rap,nea aIlC 0'("0 ",''-
on a small 2calp, and, in fact, do not give the best results a domt'stic necessity. . 1 f L k N" d b 1 - . f

" 
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unless thoy are w(lrked in !!TOU s of sa four or m . d __ .. 
Ica survey o . a e � Iplgon, �n an .pxp mahon � mue.lot-

. b P , y, ore , an the surroundmg country. 'I'lns lake, It app('urs, WIll rank, i" 
It thus follows that where merely a small supply of heatinO" The British Il'onclad, "Glatton." . " ,. 'tl tl tl . 1 I f·' f;l I 
gas is required the could not be satisfactoril ado ted 

b The London Artizan says: "This turret ship which IS m 
pom� 0, Size, ';1 1 Ie 0 ler 

.
gr(,ut a '�s 0 t,lf) d. ,aWl'('I1C(', 

. .  y y p . 
f t t' Cl 1 D k formmg the sIxth and last m the cham. ProfUlsor Ben, 1,,·, 

Tlus bemg the state of affairs, it appoars to us that what is course 0 cons ruc IOn at lat lam oc yard will be the most t t b bl t t1 1 1 ,. h' t . - ' , 
. f 1 l '  f "' . d d f . no ye een a e 0 map Ie w 10 0 Ot IS ex enSII'e snrvn' 

wanted IS a supply of cheap gas specially intended for heat- power u s up, or OllenSIve an e enSlVO purposes yet built. b t tl' k tl f T j- X' . '11 b f d 
., 

inO" purposes; and we are O"lad to see that the b' 1 The Glatton is being constructed from the designs of Mr. E. J. u lIn s IE' area.o La ,e � lplgon WI 0 oun
, 

to exe( cd 
... 

d . .... su Ject las that of Lake OntarIO, or eVen Lake Erie-some (jGG milt'R or 
attracte attentIOn on the Continent, and that plans have ·;)een Reed, C. B., and the utmost exertions are being used to havo more of coast II'ne 1 aVI'nO" ' < " "'1 . t I 1- ,. 

1 1 . . l I t  d 1 'bl . tl . F L '  1 b Deon .,raverseu. J.. lIS grca a,4�C 18 
a ready broug It forward for fm'lllshmg such a supply to the ler comp e e as ear y a8 POBSI e m  Ie ensumg year. rom d . d b tl N' " d · ' .. ., 
city of Berlin. 'rho" Berlin HeatinO" Gasworks" Cow an as the circumstance of the Glatton being the first vessel built by rame y Ie � Iplgon rlvc�, or �pwnr . co�tmllatl�? or thO 

. . . b P Y 1 A St. Lawrence, beyond Lake i:luperIOr, whIch IS dCi'Cl'lOCcl DR a 
It IS named proposes to ostabl 1 k t F t I t Ie dmiralty on the pure turret principle, with an exceed· 

d. '
b l' 'I

IS 1 wor s a. uers enwa de, a very largo clear-water stream, about thirty miles in lenmh. 
town Istant a out t lIrty mi es from Berlm where tl ingly low freeboard, more than the usual amount of interest U f _ .  . . b 

. . f r . 1 . . ' lere are 
is taken in her construction. She will be constructed with a 

pward 0 a uozen flvers, of conSIderable >117.1), nrc rqwl'tcd 
extenslve mmes 0 Iglllte, t lIS latter bemg the material from to empty into Lake Nipirron from all sid·" Vie undcl'stc:)d 
which it is intended to manufacture the O"as At·o;o single turret, in which will be placed a couple of 25-tun guns. . � . h ' ':c-. 

b ' ... uerstcn- Tl l' k f l ' . .  that one of tl:e most smO"ular features in the O'G'lOT"p1lyof 
walde it is proposed to erect twelve retort houses each 10� It Ie t lIC ness 0 t Ie armor platmg on her SIdes WIll be no l ' 'b 'f 1 1·[ . 1 

b . . , .co . co
_ 

� ' • •  

. ' , [) . 1 tl 12 ' 1 b 1 l' . t lIS' cautl u a {e, IS t lfllmmCIlSo quantIty of Jr,lanCR w'"c], 
long by 62 ft. WIde, these houses containinO" seventy t t ess Ian mc les a ove t Ie water me, and the remamder , . ,  " - - - . _., , 

furnaces with ten retorts in each. The reto; furnaces 
re 0; 10 inches in thickness, worked to a teak backing of 20 inches. i are scatte:ed t� lro�gho�t lts wnolo ext�nt, and prcselltlllp: a 

be heated on Mr. Siemens' reO'onerative �"stcm thre:re 0 
'I'he inner skin plating to which the timber backing is at- I grea

l
t :fir

l
let! m s�ze, f

f
orm, .and e�evatIO�. It a��Ct\l"s tila!; 

. . 
,� "J ' gas t Id . t f t l' k l '  . . geo O£1'Ica du'Covcnts 0 a hIO"hly mtercstmO" aIlCI Im'JOrtam; 

producers bemO" prOVIded for each furnace ' and the ac Ie consls 80 WQ t lIC nesses, eae lone mch tluck, laId 0 ' .  b '" 1 -
b , arrange· 

tI l' f 10' 1 nature have lio','n made and that contrary to C'o"llnon belid' 
ments are to be �uch that the li=ite may be tipped di t' t on Ie USU'l non rames mc les deep, nlaced two feet apart. 1 

' .  - ' 
'
-' ' . . .  , 

the retorts from the waO"ons in �hich it comes from th:ec 
.m

 0 The total thickness of the iron and teak of the Glation's sides � a
h
,rge

,,
:.x�cnt of level land, wltn deep and fcrtII? SOlI, eXI�t" 

b mmes. '11 tl b 3 f t 8' 1 Tl 1 III t e J.'lpI'l;On country. Professor Bell had rccOlvcd instn.lc· 
From the retorts the O"as is to be conducted to the co 'densers WI IUS e ee mc les. Ie armor p ates on the turret t' . d'-·· l' . . 

" 
b " " n  b 14' 1 . tl' k . 1 IOns, In a mtlOn to lIS O"eoloOlOal eXploratIOns to obtam :18 

where any unconverted tar water or other condensable t WI. e mc les m lIC ness m t Ie most exposed parts, and 1 . 
� .  

b b , 
" rna - 12 ' 1 tl' k '  t1 . k muc 1 mlormatwn as possible in ren-ard to a route to orr 'lTc,e' 

ters will be 8f>parated, and it is then to pass to the bl ' mc les lIC m Ie rcmamder, wor ed on a backing . - . .  '" . . . . ' :' " <u: 

. ' . .  owmg f t ], f 1'" 1 . 1 l' k " Western terrItory and hlS diEcoverles III ths dlrrctIOn urc 
enmnes by whIch It WIll be forced throuO"h a -1 ft . t o ea, 0 "mc les, WIt 1 two t lIC nesses of skm % mch 1 1

'
, 

' " ' 
Be�lin. 

b . mam 0 each. The entire base of the turret is inclosed by a hrcast- p.m. laps, not t Ie least l�llrorta:lt of the results of tho I'XpC· 

'I'he blowing engines are to be four in number, and each is work carried to a hight of 6 feet 6 inches above the deck, the ditlOn. If we are ?ot mI�t� ken, he has found that t� l�S. COI:Il-

h 5 ft 9 '  whole hein!! covered with armor-platin!! 12 inches in t11I'ck- try., so far from be.mg a diflIcult one, oifels gre'at laclhtlcs;or 
to 

. 
ave a . m. s.team cylinder, and 7 ft. 7t in. blowin<� " � 1 t F 1 1 1 

1 I e, ness laid on a backinO" of tea]' 18 I·ncl1�s·tl1I·ck Tl e t' t ral way cons l"l'�ctIOn. <urt ler, Ie las,wC' believe, ascertained 
cy mdcr, t Ie stroke III each case being 6 ft. These eno-ines ' b ' . , . 1 :1rre tl t I l, "' " L k ," 

, 
. .  

are r�ted at 360-horse power each, but they arc to be ca;able guns will fire over the breastwork, the Glatton when in action la t Ie e eva,lOn 0, a e J\hplgon a?ove Lake Supo':or IS 

of beong worked up to 500-horse power each in case the ex- haying a freeboard of only two feet, measured to the deck, ver� mod (,l;atc', and, co�scqu
.
entl!, t:11S lake l�ay b

.
e io�nd 

tension of the w0rks should render it requisite. TIle blowI'no' the turret guns being exactly II feet (J inches above the water usehll fa.r tne purpose 01 naYlgatlOn m the deSlred duectlOn, 

1· Tl' -Io'ronco Globe. 
engines are to force the gas into the main under a pressur� 

me. us arrangement of breastwork posse�ses the advan-
equal to 16 ft. head of water, or ::bout 7 lb. per square inch tages of raising tho turret to a convenient hight, whilst at -----.... --�-�-

, tl t" t "" d . 1 1 Hager's Rules O:!1 Treatlllcnt of' Phttill'!!"':m �h::-8§C!;-'1 .. 
it being considered that this comparatively high pressure Ie same Ime 1 allor s great protectIOn to t Ie ower part of 
will by enabling a smaller main to be used, in the long run the funnel, hatchways, and othor necessary openings from Every l)p�lnner in chemical analysis, must Jearn that, 
give more advantageous results than larger pipes and less the deck. The arrangement for the turret are such that the I though little effected by aCids and oth�r powuinl agent", ex· 

powerful engines. 600-p01mder guns will command a fire round the bows, to' cept its solvents, platinum may bo injured 01' uestroyed by 

The main leading to Berlin is, as we have stated, to be 4 ft. within about twenty degrees of the fore and aft linG on each many other articles which hardly ever effect gla�s or porce

in diameter, and it is to be constructed of tin. wrouO"ht-iron side; while a single gun can be trained and fired from this lain. Platinum vessels, such as crucibles, dishes, wire, and 
plates, and is to be carried above ground, being suppo

b
rted on line round to a righ� aft .fire �n each .side. On the top of the I

roGs, a:-e at �o ti��, 
to be brou?'ht rota contact wit}" or used 

piers of masonry placed at convenient intervals. 'rhis ar- breastwork the platmg IS lt mch tluck, and on the deck out- for fusmg eIther ox the followmg : 

rangement will give perfect facilities for examination and re- side the breastwork 3 inches thick. vYhen not in action her 1. Alkaline or alkaline earth sulplllLes, or their sUll'hates 

:pair, and it is considered that, under tbe circumstances, it w:ll mean draft of water, forward and aft, will be 19 feet, but she when liable to be reduced to wlphicles. 

lbe found preferable to burying the main below ground. Pro. 
can be submerged to any depth by means of water ballast, II. Nitro-muriatic acid, or anything which might ('vojp, 

vision will, of course be made for the expansion and contrac- pumped into tanks specially fitted for this purpose. At her free chlorine, iodine, bromine, sulphur, selcninm. 
'tion uue to changes of temperature. It is calculated that this 19 feet draft her deck will be only 3 feet above the water, her III. Those processes in whkh silica is sel�arated at a high 
4 ft. main will, under a pressure equal to 16 ft. of water, pass armor extending 4 feet below and 2 feet 6 inches above the temperaturo. 

<{07 cubic feet of gas per second; while, if the pressure is in. water, a 6-inch oak deck covering the upper edge of armor. IV. Fusion, and heating of tho caustic alkalies and alka

croased to one atmosphere, the conveying power of the tube Above the breastwork will be fitted a flying bridge, from line earths, as well as their nitrates, aud all the salts of 
will be increased to 584 cubic feet per seconi, the actual which on all ordinary occasions the ship will be conned; in lithia. 

weight of gas passed through per second under those latter action, however, an armor-plated conning tower, specially Y. Fusion, or reduction from their oxides, of the fusible 
circumstances being, of course, nearly three times as great as fitted lor this purpose, will be used. Stowage accommoda- metals, like lead, bismuth, cadmium, tin, as also of the oxides 

that flowing through in the former instance. At Bel'lin the tion is provided for 250 tuns of ('oal in her ordinary bunkers, of nickel, copper, etc., which give oft' oxygen at high tern 

gas is to be received in twelve gas-holders, oach 154 ft. in but this quantity can be increased to between 500 and' 600 i peratures. 

diameter, 40 ft. high, and having a �apacity of about 720,000 tuns by using tho water ballast tanks for stowing the coals. VI. Heating or fusion of phosphoric acid and acid ])h08' 

cubIc feet each; and from these h()lders it is to be distributed She is to be fitted with engines of 500-horse power nominal, phatcs with carbonaceous matter 01' otllerdeoxidizers. � 

by pipes to the various parts of the city in the same manner capable of working up to B.OOO-horse powe:' actual, and her VII. Evaporation or calcination of }'cadily decomposuhk 

as gas for lighting purposes. estimated speed will be from 9t knots to 10 knots per hour." chlorides, c. g., scsquichloride of hon, etc, 

From experiments whkh have been made at the laboratory ,� 
.. _.. VIII. Fnsion of iodides and bromldes.-Glmnist and lJ?u[/ 

of Dr. O. Ziurck, the consulting chemist to the Berlin Board / French Forgeries. gist. 
of Health, it is stated that it has been determined that there 'Vhen photography became established as a practical art, ----------------
can be produced from lignite, by a simple process, a gas mix- it was found that bank notes printed with black ink lent ONE of the most cxtmUl'dinary passages ever undertaken 
ture well suited for heating purposes. The specific O"ravi.y themselves too readily to the machinations of the forger. and performed has recently ];een accomplishctl Ly the steall1<?l' 
of this gas mixture is 0'5451 (that of air being taken 

b
as the Thereupon, the Bank of France determined to employ blue HelE'n Brooks. On the lith (lay of August, 186!l, the steame!' 

unit ), and its chemical composition is given as follows: ink, which baffies the photographic imitator, and to have Helen BTooks left .Baltimore, Md., for Bayou Teche, Toa. She' 
Hydrogen ................... '" ........ 42'36 some engraved device or other on both surfaces. Thi� plan left Ealtimore Ly way of the Chesapeake Hay, and pafFed 
Carbonic oxide, ......................... 40'00 has been completely successful. In regard to other modes of th rough the State of Dciaware by canal; up Delaware river �!1rsh gas ............... , '" '" ....... 11'37 falsification, an experienced chemist is constantly employed to Trenton, N. J. ; thmugh the State of New Jersey by canrJ ; 
� Itrogen............................... 3'17 . t d . 11 d' . 1 Carbonic acid.......................... 2'01 

III s u ymg a new Iscoverles t lat may perchance be down Raritan river to New York city; up Ifl,c!fCn river to 
Condensable hydrocarbons. . . .. . . .. . . . . .. 1'09 brought into requisition, in order to devise means of averting Troy; through the Iiltate of New York by the Erie canal to 

roguery. Forgery of the notes is now extremely rare. On Buffalo; thence by way of Lake Erie to Chicago; down 
one occasion, three persons attached to a deposeu royal prince through the Illinois canal to the IlliIlois river, and thence 
were found to have been concerned in a deop-laid scheme ot down tho l\Iississipri river, arrivinv, at Napoleon, Ark., on 
note forgery; a packet containing twelve false notes of on() Thursday morning, Octohr 14, after a c;rcnitOllf jomwy of 

100'00 
'rho proportions of carbonic acid and nitroO"en are it will 

be seen, extremely small, and if this chemi�al CoU:position 
{;an be mainta.ined in regular practice, the gas mixture will thousand francs each was presented to be cp,shed, but tha I OYer 3,ODG miles. • 
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