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PROTLECTION FOR INVENTI'IONS,
(Paper read before the Socioty of Arts,)
By F. J. Buauwsry, C.E, F.R.S.

(Continued from page 6.)

But oven if there were no objections to secret manufacture
an‘l it could bo carried on without the demoraiization and
risks of discovery I hive shown to be attemdant upon the
exerclse of it, such a manufacture is applicable only to those
cases of invention, where the improvement is iu the means, or
process, aud not iu the article prodnced. A t xtile fabric,
similar in its structure and appearance to those already known,
may be better because it is cheaper, haviog been produced in
an improved loom, and dyed by dyes, th: use of which was
hitherto unsusp ¢ ed. In such a case scciet manufacture is to
& certain extent practicable, because the mere appearanc: of
the cloth docs not reveal by what means it was so cheaply
made. As regards the w aving, howwover, the d.flicalty of
secrecy would be great, but with respect to the dycing, con-
cealment might be more easy if the improvement cvusisted in
the application of an ingredient which could be added by the
inventor himself, or by some one or two persons whom he
might trust.

But in the large class of inventions, where the produet is an
improved one, aud the very inspection of it reveals the im-
provement, secrecy is obviously impossible. Let me, as an
illustration, refer you to the Giffard tnjector. This invention
(to which I shall again have to allude) is one applicable to the
supplyiog of steam boilers with their feed water, and replaces
the stearn donkey pumps formerly used for that purpuse. The
very first mechanical engin- er i, tu whose hands one of these
injectors came would take it to picces, and at once ascertain
the nature of its construction. In such an instance as this
there can be no reward by secret manutacture.

In the case I have assumed, where it may perhaps be pos.
sible for an inventor to carry on a secret manufacture, I have
taken (in favour of the advocates of such a system) the in.
stance of a man having made an invention in his own trady,
and being possessed of every facility for bringing that inven-
tion to a commercial result, but I believe it is not among
inventors and inventions such as these that we must look for
great improvements ; the fact is, that the bulk, one might
almost say the whole, of real substantive inventions have been
made by persons not engag.d in the particular pursuit to
which those inventions relate.

‘T'ake a few instances. Watt was not a maker of steam
engines, the fise-cngines of his day, but he was a mathematical
instrument maker, Arkwright, the inventor of the “ water
twist,” was a barber, Cartwright, the inventor of the puwer
loom, was a parson , Neilson, the inventor of the hot blast, was
wholly ubnconnected with smelting operations, he was the
mabager of a gas works , Wheatstone, who has done 8o much
for clectric telegraphs, was engaged in the manufacture of
musical ingtruments , and Ronalds, the very originator of the
electric telegraph, had nothing to do with the visual telegraphs
in use in his time; Bessemer, who has s0 enormously increased
the manufacture of steel within the last quarter of a centuiy,
was in no way connected with that industry. The fish-joint
for 1ailways, the greate-t improvement in perma.ent way that
bas been made since railways were introduced, was the inven-
tion of a carriage builder. [ trust I have given instances
enough to establish my position, that the great substantive
inventions are made by persons unconnected with the mana-
facture or art to which those inventions relate, and wo can
readily sce why this should be.

The person who has been brought up to pursue any particular
manufacture has even before he had sufficient kuowledge to be
able to appreciate the meritsand the principles of the processes
he was taught to follow, been trained in the belief that ¢ certain
ends are to be obtained by particular means.”

make substantive invention than is one who has been trained
in it from his youth.

Improvements of detail such a perron may make, but there,
in all*probability, will be the limit of bis * wentions,

Une can understand that a man who had been taught from
his boyhood to make steel by the process of cementation, that
is by packiag bars of wrought iron into brick boxes contain-
ing charcoal, and expoaing the wholo for several duys to
cousiderable heat, and thus carbonising the iron and pro-
ducing blistered steel, might, not unnaturally, devise some
improvemcent by winch this process could be expedited, though
one can hardly imagine such & man breaking with the tradi-
tions of the industry, and casting away the whole process of
cementation. But ons banging & totally fresh mind to the
~ousideration of steel menutacture woul i, tn all probability,
study the question from the very beginming, and would say,
¢ What is steel 7 What is wrought iron?  What 15 cast ron ?”?
and when he discovered that stecl was something between cast
won and wrought, that 15 to say, 1t contaued less carbun than
the one, and more than the other, and when he found that cast
iron wuas a cheaper article than wrought iron (wrought iron
being commonly produced from cast by practicatly abstracting
the whole of its carbon), would seck a8 means by which he
might abstract from cast tron, not the whole of the carbon, to
leave wrought iron, but sv much ot the carbon as would leave
steel,

"I'v one brought up in the steel trade, the very word ¢ steel”
would be associated with the addition ot carbon, and it would
be most unhikely that he should attempt the manufacture by o
process which had for 1ts obygeet the takiug away of carbon.

Once concede that the great auventions are made by
“outeiders,” then it appears to mo that to cununue ts, the
highest class of invention, protection 1s an absvlute necessity.
An mventor must nearly in cvery case mahe teals and ex-
periments, and these, as a tule, can only b couventently doae
in places where the manutacture 15 buiny exercised ; but now
we are assuming that the inventor 1s not engaged tn the manu-
facture , he has, therefore, either to tncur great expense to
make his experiments, an expense in many cases prohibitory,
or to furego the experiments altogether, or ¢lse he must seeh
the a1d, and trust to the honour of, some maunufacturer.

Imagine a country clugyman who has a Knuwledge of
chemistry making an invenuoa ot an improvement in smelte
ing iron ore. If be were o man of real ability, as I have sup-
pused, he would appreciate the great complexity, sud the many
practical difficultics, of that provess, and he would know that
nothing short of a trial of this wesention in the actual furnace
could assurc him that his mcthod would not be frustrated by
some such difticulty.

What, without a patent law, 15 that iaventor to do? Forego
the trnial ?  Devote £5,00u of the large propurty which usually
belongs to & country clergyman, to th. erection of an expen-
mental blust furnace, trust to the hunour of a mavafacturer,
or give up the inventivn? Ithink the probabihity 1s, he
would pursue the last course, and that thus the iovention
would be lost to the community.

But even supposing the pretiiminary diffivulty of a practical
trial not to exist. Assume for example that the invention be
one such as that of the Giftard injector, already mentioned, vne
of the must substantive of the present day. This might have
been tricd in private by 1ts 1mventor without insuperable
dificulty, evea although he were wholly unconaccted with any
of the mechanical arts, and he mmght have perfected his inven-
tion in every detail. Buat when he had done thus, what would
have been his chance of ceward, hyw would he have sut about
reaping the pecumary benehit which he would desire, an i
which would be his reasonable due © Would be make up his
mind to forego all his usual habit. of life aud to become a
manufacturer ?

Say that he did 50, and that i spie of the dithealties to
which L shall have to rovert, hu suceeeded o mahing  certawn
number of the iujectors fur sale, aud that the.. be huew cuough
of business to obtain purchasers fur them, whay would be the

Und. r such circumstauces, it is difficult for even a powerful | 1nevitable result?  As I have already said, whea taking the
wind to break through the trammels which have bren im- | instance of this uuplemcur 8> vne impossible to make the

posed upon it, and to approach the consideration of the subject
of the particular art with the same bLroadness of view, and

f

sutject of a secret manutacture, the very first mechanical
cugineer (a steam pump-maker) 10to whose hands one of theso

power of detecting and grasping the true principles upon, injectors fell, would say, ** Here 18 au tmplement that appears
which that art is based, as would Le possessed by a miud | hikely to compete setiously with the use of steam-putnps.
devoting itself to the subject for the first time, and thus the; Why should not I maso1t? At present I huow 1t 15 beng

man untaught sud unprejudiced in the art is more likely to | manufactured by the inveoor ouly, a person who was uot
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brought up to trade, a is living i s ng i ‘ ; : .
rought up ot tad wlho e lving in o purely ug enltaal busion e o e s doveoped, 1n an orina - fumace
him c)lu?m:x:':'tnnl:;mzi\l;cﬁx&f ::X;J:;:n;s:‘lon :‘ﬁcu;{)c to tli\ .ailr by a
Thereupon the steam.pup maker goesto w i anberature thaw ¢ b eve tae furnace at n ligher
advmn&\gvs of an cstab\is‘;wdpfnctor)x %vithui)ts (Lrekﬁ:tvil;g ﬂll):.:xl)ltc, ' :;:sg;lgttll;l?:{::;)tg‘asﬁ \:}::c})lﬂl&;;;:;ct;&;%;y tout;l;““m;ut}hi
it stafi of superintendents, its foremen, and its body of work- | material), the yoducts of busti Wy wou't €00l tha
men to produce ivjectors, aud with a whole system of travellers | must i i1 ~-'- cty of combuition of ordinary furnaces
and agents, and the v e : ) ' 1all cases where high temperatures are necessary, carr,
:-f!ll:,injt-("tolrls w]ll:e]?dn‘;:srbe of & large vonnexion, to disposs g;to the,tufr, and waste a large. amount of heat, But 'm thi
What chanee wonld the inventor have, in his capacity of !h?:'i':cxfxy t‘:)"::gcc]:':llgﬁyoutg; 3:::3!; dprz(lixl::tsdmtohcomllwltllm'ton
manufacturer and seller, against such an organization as this? " divisiuns of the gec d. : o arcs arouRs Hie two
obviously nmlf‘,ilwrefor(", as it seems to me (equally obviously) | work, and in“tls‘ e bloc.ks of pigeon-hole brick-
he (foresecing this) would not have bestuwed the thoug);xt’. ! b;;‘ k’w;rl: 50 ¢l mt”al[;aswhgo they give up their heat to this
e ; S L it Ithough they may have been
neeessary to invent and even if he had, he would not have in- I issuing from ;f;:x ato above the 4 Ay o
carred the laba N 3 i- | ico above the temperature of melted eteel
illl\"‘!lli()lll. labour and expense of experimenting vpon his  they .w.nl, on reaching the cpimne)?. not have neat cnongl;
Hiving shown (as I trust 1 have) that in those cases where : :ﬁﬁ::::"t'fn;f t:l;.l:;'mhtﬂ(it?'(l::rt:;ngécc:u()ft‘zom.f an lthu o lm- .
the invention is one that could be excercised by the inventor, " which control the direc v-quarters of an hour, valver,
his chance of profit in the majority of instances would be but | of the utf'o' : pr A&Lctxon o B o, i tha
small, even if he could carry on a secret manufacture, it is, gas ang :S;n%-pm ucfs of combustion, aro stifed, nnq the
almost surplusage to show, as I am about tu do, that there are §nasses of ccll?x?x‘xr“l:;? l\mmlid 'to wscend theough e per or
nnmerans ingtances in which (whatever might 'l)e the position 'l outgoing prod t"‘ }vor which hagu |JUS( been heated 1y
of the inventor,as regards comnand of capital, business habits ! directed d v 'l"v' 13 of combustion, whilo those praducts are
and residence in an appropriate locality) i’t would be im, turZs L\(vl:ig;mlwa“ S through tho other par of cellular steuc-
i ) . ' ¢ i . , 1 have been cooled by the passage through them
prsli from the very stac of Ging for i o vcap 5 of o ad i e this e 8y b ol ok ut
Take the case, again, of the fish-joint i ‘*hi o i N stion the heat which it in them, and to
:r';ﬂt imvlr,ovomcnt requires for its cagryingoﬂu;?g: each Jt:g: ! ﬁt(;rct:.,ﬁ (f? :'n‘.:“ié‘l‘\’vil"252?.,“;is‘Iif:oﬁfﬁ’infi'&"’ on the next
only two bars of iron and four bolts and nuts T ; s qCce: is Dl 5 o
p;oduced at ewl:y iron worksin the world, \‘t'i;llthl;‘l:iPe;?’.?cils,: ; inqzzt)::g;f; sooff :3:.? x1’1111‘:11 lil:stgicz:&:&l;t;:g e a;ivn‘nt‘a gc:
of any unsual skill or intelligence ; they are mere common | have been all th ¢ d vy B e arc
urticles of manufacture, yet, when a;)plicd to rails in the \v: i nting B e e, O o st
drrected by the inventar . { | > In y , large contingent benefits, inte which 1 will not now enter.
B gt JeArhof o of | No o will diputs that this b b most nirtoras inecttion
mil\v:\y joims no r\nginecr ever thnl)ght nf) it makes a joint whga]v"b.%lu t(]’o.a ,um it renders pOSSlblc (_.'cl‘tl!m Processtn,
which has added to the life of permanent \'vay and of roflil:;lg ' be I(.?a‘r’ri‘:::i loutl : tfilllxltl) (l:::»:m?: ft(;xr mctl&y atm“}&mc'twtu o o
tock . . R L . ¢ absence of protection tor
;ltl(:f i\r,z::l:(ljl«hr‘s contributed in & great degree to the comfort of' invention, .wuld Dr. .bi.ct’nens !mvu derived slmy adequa(t)c
Fake an instance of another kind. ond wherdin the inve i re,wuxd?. .:\Otlby l’m?"smg !lis invention, for that, from thv
tion daes not consist in a timple “ application” of a wunx;‘ur;' ed \‘)l'l;lvuball“) (0‘ - u‘ppllcatlon, would have been an -
artirle of commeree, hat in a # process,” say the Bessem rst‘-)‘l X E;om .‘) o l:s ur.naccs e e e
nmmlrfa(-tun' Notwithstanding the tr’ammcls of a pat:ut lrL:;v : a‘ur-(;ul;in;:t"z&ssylt;.l;b;;:ﬁxirl'i:;i s'lc;l, b,vlth-: pwdlu; . ‘:;f pl:ml:
s the gpponents  f such Jaws wor v aide . Y cliers, by copper smelters, by nal
!h«' pmvilsgone of such a lnwf il‘;'o ;ldfl?:{:’ldo :a;j':]':: It::i:gmbyr‘ l':’ralr‘xc?"- p(;titc:ls f : ud .by‘t.hosc ehgaged N numcrons sther
invention in 1873 produced, in Englaud alone, 100,000 t;ms . f l.: *thwl:l) lit -l? ry!ftt‘lw‘":.ing rongs bower.
steel, while in 1851 the total prodnction of ca,st »t':ul was but i b guu b ‘i.tot’ab. .“‘a vocates of the system of rowatdiug
40,000 tons It seems to me fitting that oue who Las so l'u ‘ lIIYU-;'HH"tly-' [ mblt et D
benefitted manufacture and commerce should h:a . ~l o Gions s to. emburk syhethcr they w'ould sugsust tl}at .
reward :ave a large §1cmctqs was to f'mbl:rk 1111'ull the businesses to which his
By the aid of a rovalty it was . invention is applicable, They might say, “No; we never
o e o e o o Bessemes o bt | ftended soything sosbrd, B nyention bt b e
reward but 1 do uot sce how this could have been sccurvd l? ' jave tou fbm e o eabori 1n i mame
Lim by the profits derived from being himself th manbuf' o :’m‘/eu urfll s 'l'mpfOV\d A A B
tarer of that whieh, ever cu the largest development of i:g- \ ac‘u;;e 0 tat{ull‘ls. Blllt the answer to this would be, a loom 18
works, could only have been a small fraction of the wh lls one l-cun' '3° eyed fa u‘apable O e raasy
The very magnitude of the results of his invention woul ;,l? ot ‘l,'ac? e, v o O e 1y orinasy
a bar fo an adequate reward, unless the reward w”cuv ft . z:‘artu, v of commerce, but the Sicmeus furnace is not self-
over the whole manufacture sprend, contained- it is nut portable.  Lhe furnace demands nothing
There is one other clavs of inve tions, the natuie of which | more for its coustiuction thau the «mployment of ordinary
renders it impossible tor the [\')tr-ntc-*’to be‘ad(‘ u;zt :1 m>l' ml:ltt““]s. m"i I T e O i of wh
warded (even nuder the wmost favourable (iwu,,,bgm, ¢y l{f- ,.x.xn‘ any Inte l‘tgcut furace builder, to whom & drawing of the
l\nauufa(otur«- 1 will iustance the regenerative furnacuL?f) D;v . :;?n‘tctxl)::ui‘::\lwz;t‘i%:“’ or who kg gect one fusnace, culd cuiy
Siemens  This furnac ic oo § oo . A :
wall, has for jts ““J'l’]‘:"lt(;|'gf$«':~\"|ilxl;-"lnt"l ""u‘el]:n?x (tillntcz:‘ttgllx:) llll) e ] I will now consider another oluss of cases, those cases whero
igh heat  Laudable objects these Let us sec ‘l ‘w guof, t;u iuventurs wrw pout e, aud hore, therelure, 16 wast bo
Geniens attaing them e makes 2 larie . lxame:r C'\;ll, " M]r:  admitted zli:u » hut\.v'cr advantage they may have of locality,
« Producer,” capahle of holding, say 30? '+ tons of ’o'l‘l ¢ ! e, ur even of bustuesy hatnts, thgy lach the greatest of all auds to
M the bottom of this chamber l’hcro isa smuli ﬁr‘:- ‘rr (:r e Becoming 1 manufacture—.apital, !Iow can these men, by
wediately above which a portion of the fael is'bu,’; ¢, im- | becoming wanulacturers of that which is the subjecy of thar
combustion in the ordinary manner  The hcx;tcdu :rpl;‘omg. . lbu\h.utluu, oubtain a tair reward for their ingenuity ? I§ is sand
acid resulting, passes np through the fuel, takes u' l oli“b' 7 u"': vpboncats of @ putent fa, lc“u?’h men go Ly capitalets,
from 1t, hecomes converted nta carbonic Gide. an é; varbon | x.xplm‘n thc.u" mvLition, and thus obtain the awd that wealthy
twith any hydro.carbon that may have been driv’c;x ﬁczw{’tfb' woald say - Wi O e e oosfoniotes o
heat 1f the fuel be coal) thromgh an asc ending pipr ‘:; d 0 1 q rould ses, Wiy should I cinbark wy money 1 perfecting an
away by maios toany place where a r('genora?ilvc‘ f(;r a -«m‘ -Ld ' :’ukum" aud putuing up suitablo machineey for B il
he s operntion The reenerativ: farmeoe is go b i naf,c :s to , facture, with the certatnty that if 1t turs out a success I shail
The regenerative furnace has below it o b e ufug un;‘ wu. , have the whole trade in competition with me, and competing
setglar, or pizecn-hole, brickwork 'phm“glh '0‘; _"di"‘.‘“‘. > o1 ‘l:u better terws than those under which 1 should be working,
ove pare the gus from the producer is ascending Lthnjvllnf,llontloﬁ it uo 'u“I:y O e o e ek . e t0
other division of the came pair atmagpheric aic i also ae o ‘ic rn un".nl uastered all dilialtiee?  You ars ashiog s to
g ; the air and gas meet 1n the chamber of the § s ‘.:a‘..uu -, fun a special ne.l\ W reap (even it suceessful) no ore than
et of the furnace, com. ' the reward of ordinary manufactur.. Moreover, 1 don't wish

e e ————————
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to teammel mysddf by arsociating with you in business, and [
cannot py you & siun of money, beenuse I have no security
that you wil not go and resell your mvention to othera,

But ruppuse the invention were one that aifurded rensonably
grounds for believing that it might be carried on by secret
manufactuie, that the inventor were to point this out to the
capitalist, and that he were mclined to cmbark in that most
unsatisfactory kind of business. What security has the in-
ventor that after he has commumcated his secret to the
capitalist, the latter will not sbuse the confidence that has
been reposed in him, and cither take the wmvention without
auy reward, or with only a very inadcquate reward * A man
can often contrive to act in such & manner without wounding
his conscience He goes to his foreman, or hu consults a
fiiend, and these tell him, @ Oh, there is really nothing new in
this ; twonty ycars ngo the same idea (T do not mean you know
to every detail, but practically the sawe idea) occurred to mr,
and I should have carried it out, only the vondition of the
trade at that time did not warrant my going into fresh ex-
penses ; there rently 13 nothing in this except the lare detail,
beyond what we knew before,” and so the inventor is shown to
the door, and the confidential communication is abused.

I may be agked why are you to suppose kuavery of this
kind ; why not assume that the majority of mankind are not
only honest in the legal sense, but that they have a feeling of
honour which would not permit them to act as you have
suggested 7 What warrant have you for believing that in-
ventors might not trust others with their secrets?  Again, [
refer you to the life of Crompton  After the trade had (as I
have told you) lait siege to his house, and kept him there
barricaded, and all but a | risoncr, he was so wearicd out that
he proposed terms to his persecutors He wonld reveal his
secret to them if they would undertake to pay him a certain
sum of money on his doing so. Mauy “honourable men”
agreed, in writiog, to pay him the sum sct against their re-
sp ctive names, sums varying from one guinea to five shullings,
and making the magnificent total of £106. Crompton kept his
part of the bargain, he met his honourable fellow townsmen,
showed them the machinery, explained everything, and what
happened ? Out of thuv number who bat made this bargain
wirh him, many never paid one farthing, but, furnished with
the information, at onve went to work in competition with
Crompton, and (after having broken the cighth commandment
by stealing his invention) proceeded (as 1 have told you
already) to break the tenth by coveting their neighbour's
servanty ; and as is usual they did not stop at coveting, but
they enticed them away, and they made their temptation so
strong that even Crompton’s own sons deserted him and went
{0 his opporents.

How different is the condition of the poor (comparatively
poor) inventor who avails Irimself of our patent law. For a
few pounds he canget provisional protection, and, the moment
he has it, he has j.ossession of property which the law secmies
to him, as effectually as it secures the enjoyment of bouse or
land. Armed with this right, he can go to the capitalist, not
only without fear that his confidence will bu abused, but with
a strang inducement to the capitalist to advanc: his awd
‘There is no longer a dread that when all the expense has been
incurred to perfect the invention, and to bring it into actual
use, the-benefit will be reaped by others without special
reward to those who between them have made the invention,
and have risked the money to work it, and thus it is that we
find inventors aided, as Boulton aided Watt,and from such aid
the happiest results flow.

1 remember that a gentleman who had made a8 most me.
ritorious chemical invention, by which # substance that had
always been considered as nothing but a waste product of the
most offensive kind became converted into a highly valuable
article of commerce, stated before Section F of the British
Association at Exeter, that be had required an outlay of £10,-
000 in order to test by actual trial whether or not his inven.
tion, successful as it wasin the laboratory, would be equally
so0 in actual work. He added that he was as unable to find
£10.000 from his own resources a8 he was to pay off the
National Debt, but he was able to find moncy cnough to
obtain the protection of the law for his invention, and haviug
got this he submitted his plans to a capitalist. He ad~ised
that capitalist to call in t! e highest chemical assistance, for
the inventor, protected by his patent, no longer required
secrecy, on the contrary he courted the fullest investigation.
‘The chemists examined, they reported favourably , the money

was advanced ; the whole thing was a success; and now,
added the speaker, I find myself a comparatively rich man.
and have beside the satistaction of knowing that L have caused
one of our manufuctures to make 8 most important step,

(7o be continned )

PUMPING ENGINES AT CHICAGO,

Wr publish on page 68 an cograving of a pair of pnmping
enmines erected the year before laugt at the Chicago Water
Works,
of the beam type, and are coupled, the craunks being at 1ight
angles, Thestenm cylinders, which are 70 in. in diameter
with 10£t. stroke, are tixed upon the upper bedplate, which is
supported by four 9in. columns springing from the lower bed-
plate. ‘The steam and exhaust valves are of the double-heat
cquilibrium type, and are actuated by the valve gear known
as the # Sickles cut-off,”  The side pipes and all other parts
of the “fonts ' are polished, and the cylinder lagging is cased
with black walnut, with a heavy brass moulding at top and
bottom. Between the side pipes of the cylinders is fixed a
cast-iron frame on which the steam and vacuum gauges, as well
as a clock aud revolutions counter, are neatly arranged.

The crossheads are guided by slides fixed to the cylinder
covers, and attached at their upper ends to the entablature,
there buing no parallel motion. The main columus which
support the main centres are 24 ft. 74 in. high from the basc
of the pedestal to the top of the cap, and weigh 17 tons each
The pedestal is 6 ft. 410, in dhameter,  The mainshaft of each
of these columuns serves as an air vessel, being connected to
the check-valve chamber ty & 30 in. main, while the Jower
sections of tha columns, beneath the engine room floor, and
between the upper and lower bedplates, form the condense s.

Uhe upper bedplat « of each cugine is 36 ft. 3} in. long, 9 ft

As will be seen from our illustration the engines are |

6 in wide at the cylinder end, 7 ft. 10} in wide at the crank |

end, and 3 in. thick  These plates are heavily bracketted,
and each werghs 19 tons. At the cvlinder ends these plates
rest, ag we have sad, on cast-iron columns, while at the crank
end they bear directly on stons foundations, The lower bed-
plates are each 29 t. 7} in. long, 7 ft 6 in. wide at the pump
end, and 7 {t. at other ¢nd,
The plates are fitted to « stone toundatien throughout their
length. The upper and lower plates are secured to the found-

The weight of each is 18 tons. |

ations by 62 bolts from 2in. to 3in, in dinmeter, and ranging

from 6 ft. 6 1. to 30 ft. in length,

The beams are of cast iron and are 28 ft. long between end |

centres, 6 ft. deep in the middle, and 2ft  deep at the cnds.
They bave webs 34 in. thick, with heavy top and bottom flan.
ges, and weigh about 20 tons each, The connecting rods,
cranks, and crankshaft are of wrought iron and got up bricht,
The Lywheel 15 25 ft. in diameter, and has ¢ight arms and a
rim 20in. deep and 12 in. wide on the face. The weight of
the wheel is 33 tons, and the rim is turned and polished.

The air pump of cach engine 13 worked from a point 1n the
beam between the main centre and the point of attachment of
the vonnecting rod. It is single acting, 45 in.in diameter and
4 ft. 6 in. stroke. The valves are of indiarubber working on
brass seats. 'I'be condenser 15 as we have said formed by the
lower section of the main column,

‘The main water pumps are situated Jdirectly Leneath the .

stam cylinders and are of & modificd bucket and plunger type
Each pump is 57 in. in diameter, with, of course the same
stroke as the steam pistons, namely, 10ft., and cach hasa
plunger 40 in. in diameter, this plunier being connected to
the steam piston by a 74 . piston rod. Instead, however, of
the discharge of the water taking place through the bucket
and plunger pump, 1t takes place through an annular chamber
which surrounds the pump barrel. the delivery valves, twelve
in number, being fitted in this chamber,  The suction valves,
filteen in number, are fitted to a diaphragwm plate directly be-
low the puwp varrels.  All the valves are of gun-metal, and
are of the double-beat type and 15 in. in diameter.  ‘The pumps
are situated below the surface of the water 1n the well, and
the anunular chamber, which we have mentioned as forming
the delivery passage, is provided with a branch leading to a
check-valve chamber contaning a cast-iron double-beat chedh
valve 36 in. in diameter. To the check-valve chambers the
36 in maiuns leading to the city are conucected.

The cogines are supplied with stean by three boilers cach
20 fi. long by 1. ft. in diameter, these boilers, notwithstand-
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ing their large diameter, being meide of only 3 in and }in
plate  The boilers are triversed by six fluca and gixty-five 54
in. tubes.  We hope, hereafter, to ha able to lay full particu-
lars ot these boilers before our readera.

The enrines we have deseribed are run At an average speed
of cight revolutions per minute, and they have, we beliove,
given every satisfuction. ‘They were erected under the dirce-
tion of Mr Dewitt C Cregier, the me hnnical engineer to the
Chicagn Water Warks: the engineer to the city of Chicago, un-
der whom the water works generally, and other putlic works
connected with Chicago, have been ably carried out, being
Mr. K. 8. Chesborough — Engineering.

POPE'S SECTIONAL BOILERS,

Tus sectional boiler which we illustrite at page 69 possesses
peculiar interest, from the fact that it worked successfully for
a period of thirteen years before it was worn out—a duty, never,
80 far us wu kuow, performed by any other sectional boiler.
When it ultimately failed, after a life of constant service. the
ends of the superheating chambers were the defective mem-
bers  They were mach corroded, probably by being close to
the brickwork, and the boiler was removed only because it
was desirable that it should Le replaced by one more power-
ful The boiler wag worked with London water, and was never
cleaned out in thirteen years, nor was it dirty when it was
finally cut up. It was blown oft freely twice a day, aud every
now and then Mr Pupe, the inventor, pumped in about five
fluid ounces of hydrochloric ncid with the feed-water. The
boiler was employed at Mr. Pope's works in the Edgware-rond

"The construction of the boiler will be readily understood ;
steam is generated in flat chambers of wrought iron, disposed
as shown, These chambers are 4 in, wide, and from this the
remainiog dimensions of the bouer may be gathered, To pre-
vent the chambers from buesting, flat pieer  of iron were intor-
posed between them, and the whole ticd together by a strong
frame and cross-bars of wrought iron, 1o use Mr. Pope s own
words, he designed the boiler to prnime as rmauch s possible,
the water carned up with the steaan rushing into the first re-
cciver or superheater,and finally descending the back by a pipe
out of the veach of the fire  The steam passed backwards and
forwards through the superheaters, and when the fire was hard
pushed it was sometimes raised with 80 Ib. presure to 600 deg.
Fah but the degree «f superheat was very ingeriously deter-
mined by making ono of the steam.pipes dip more or less be-
low the surface of the feed-water coming in at the top, by
which the steam was cooled and moistened as required.

‘The tollowing description, extracted from Mr. l'ope's patent,
willmuke the construction of this remarkable beiler clear:—
WG G, body of boiler, I, a series of cross chambers with flue
spaces between each, having connections at cach end with
shell of boiler G G; 11, . series of inclined tubes over flue
spaces between I I | L ave circulating pipes from lower cham-
ber of boiler to upper tubes H, K 15 the return arculating
pipe tor surplus water connected into bottom of boiler G; M
is a deflecting nozzle in mouth of pipe L, J, series of small
short pipes connecting tubes I with steam chamber N ; O and
P, twoother steam chambers connected at opposite ends by
pipes Q and R, V, outlet for stea n; S, fire-brick top over
pipes A, U, flue spaces, 'I', opuning into chimuey , B, fire-door
¢, bars; D short five-bars turning on ¢« . W, fur removal of
clinker from fire ; B, bearer bars for five-bars, The action of
the boiler is as follows —Fire being placed in fire-box A onbars
C and D, and ascending through flue spacrs between ¥ F, en-
veloping chambers }* 1n tlamne, and flame impinging on tubes
H and filling the whole of the chamber U, U, U, U, in which
space are three steam chambers N, O, P, the heated gases pro-
ceeding from chumber to chimaey T, the action of tue niv im-
mediately causesa very rapid circunlation in F and G. 'The
steaw and water are driven with great force through openings
in front plate of &, which are situaied below water level of
boiler through pipe L, and delivescd on to the highly heated
inclined surface of tubes I, the water becoming rapidly vap-
wriged, surplus water tlowing down the inclined tube H through
pipe K tohottom of boiler, thereby maintaining the circulation,
the steam generated in H passing away through the pipes J in-
to steam chambers N, O, P, and in its passage travelling their
whole length forward and backwards to the outlet V; the
chambers veing at a very clevated temperature, deliver the

I'stenm at V in a very superheated state. The chamber P may
" Le partly filled with water. a8 shown, aud the end of pipe R
dipped below its surface, causing the superheated steam to
pass throngh the water, taking up the quantity of water due to
'its temperaturo in its passage'to V. The feed-water may be
; taken into this chamber with an overflow pipe conveying it to
; bottom of boiler.” . .
Thero is good hape for the future of suctional boilers, with
"Mr Pope’s experience before ur, and the success which his at-
tended his exertions in thig path of cngineering is the best
possible answer to the objections which may be urged against
| his systom of construction,—The Engineer.

!
!
{
') MORRINS PATENT STOP-VALVE SCREW FERRULE

I

' ‘Twms ingenious invention renders it perfectly easy and safe
i to make a connection to any gis or water main, while under
pressute, with the certainty that no leakage or waste will take
place. One of its principal features is the introduction iunto
tho ferrule of an interanl screwed plug actuated from the top
| of same, the object of which is to close the communication be-
tween the inlet and outlet of the ferrule while 1t is being at
tached to the main, to do which the internal plugz is screwed
down tight on to a seating in the lower part of the ferrule.
When the ferrule is fixed to the mainand connections attached,
the internal plug is screwed back, which draws it up into the
head or top of the ferrule, which it ¢flectually closes, and at
the same time opens up a free communication between the
inlet and outlet of ferrate, thus allowing the gas or water to
pass into the service pipes.

‘T'he drilling and tapping apparatus—shown in the illustra-

tion—to be used in connection with the patent ferrules is of
i the simplest kind. The saddie picce d is made 80 a8 to be us~d
| with ditferent saddle packing picc~s 4, made suitable for diffe-
1 rent dizmeters of main pipe, so that one <addle piece can be
rused with various sizes of main pipe by changing the packing
' prece & at its underside,
; T'he following description of the mode in which the appara-
tus is to be used will be readily understood -—To drill and tap
the hole in a muin the packing piece /4 is first placed on the
pipe over the point where the hole is required to be made, the
joint between it and the pipe being kept sound by means of
greased felt or other saitable material 1 the saddle piece 4 is
then fixed by means of the chain 7; the spindle «, with the
drill and tap b at its lower end, is inserted in the top of the
saddle piece, and the socket e having a leather washer at its
lower end to prevent leakage, together with the hornedrnut ¢,
are placed in position as shown. The hole is then, by means
of a cross handle fitted on the spindle, drilled and tapped in
the ordinary way, after which the drill and tap are drawn up
and the slide g moved over the hole in packing piece &, thus
preventing the escape of gas or water, when the spindle « and
the dnill and tap b arc removed, which is next done. The lower
part of patent ferrule 1, containing the internal screwed plug,
is then ibserted into the saddie picce immediately over the
stide which covers the hole just made. Another spindle simi-
lar to a, but with a screw-driver poiat, is then introduced, and
the horned nut ¢ screwed up tight again, after which the stide
g is withdrawn from covering the hole, and the lower part of
the ferrule screwed into the orifice drilled and tapped for its
reception by means of the spindle with a screw.driver point
above referred to. When this is done, the whole of the appa-
ratus 18 removed leaving only the lower part of the patent
ferrule containing the internal screwed plug in the inain
pipe, the body piece 4 i8 then scrzwed on the ferrule, and the
branch, or gervice pipe, is connected to same by an ordinary
screwed unton, or other joint, after which the internal plug is
unscrewed by ap ordinary screw-driver inserted into the top
of the ferrule. As the plug is unscrewed from the lower part
of the ferrule, 1ts upper end enters and screws into the upper
end of the body part 4, thereby closing the same, and at the
samc time opening a free communication between the inlet and
outlet of the ferrule. Aun ordinary iron socket / is then screw.
cd on to the portion of the plug left projecting above the bidy
of the ferrule, and & permanent joint made with white lead.
‘T'he plug may be screwet back again into the ferrule, and the
gas or water supply thereby shut off at any time by an ordinary
screw-driver.

-
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PRINCIPLES OF SHOP MANIPULATION FOR EN-
GINEERING APPRENTICES.

By J. Ricuanos, Loxpox,

(Continued from page 231, vol. 11.)
MECHANICAL DRAWING—(continued )

Pesciung is the first and the most important operation in
drawing ; it r>quires more skill to produce neat pencil work
than to “ink in” the lines after the penciling is done. The
begmner, unless be exercises the greatest care in peaciling a
drawing, will have the disappointment to fin:! the paper soon
becoanng dirty from plumbago, and the pencil lines crossing
each other at all angles, so as to give the whole a slovenly
appearance, He will also, unuless e stops to counsider tho
nature of the operation in which he is engaged, make the mis-
take of regirding the peacil work as a preliminary vart
instead of constituting, as it does, the mam drawing, and will
thercby neglect that accuracy which is so essential,

The pencil work i3 indeed the main operation, the inking
being merely to give distinctness and permancacy to the lines,
Fhe mun thing in penciling is accuracy of dimensions and
stopping the lines wher: they should terminate, without
crossivg others ‘The best pencils only are suitable for
drawing ; if the plumbago is not of the best quality, the
points require to be continually sharpened, and the peacil is
worn away at a rate that more than makes up the difference in
cost between fine and cheap pencils, to say nothung of the
cffect upon *ho drawing. It is common to use a flat point for
drawiug pencils, but a round one will be found quite as good
if the pencils are fine, and quite a convenience 18 gained by »
round point for free hand use in making short rounds and
fillets. A pencil by Faber that has detachable points, which
can be set oul as they are worn away, is convenient for draw ng.
For compasses the. lead points should be cylindrical, and fit
into a metal sheath without paper packing or other contn-
vauce to hold them, and if an apprentice has instruments that
are uot arranged in this manoer, heshould have them changed
at once, both for convenience and economy.

The ink usced in drawing should always be the best that
can be procured ; without goo:! ink the dranghtsmun is con-
tinually annoyed by the imperfect working of pens. and the

! eashing of the liues if thereis shading to be done. The quality
, of ink can only be determined by experiment, the perfame

that it contains, or tin foil wrappers aund Chinese labels, ave
uo indication of quality , uot even the price, unless it be with
some fiest-class houses. To prepare the ink, I can recommend
no bette r plan of learning than to ask some one who under-
stands the matter. It ig better to waste a little time in grinding
than to be at a continual trouble with pens, which will occur
if the ink is ground too rapidly or on a rough surface,

To test ink, draw lines on the margin of the sheet, note the
colour, how the iuk flows from the pen; after the lines have
dried, ¢ resg them with & wet brush,  If they wash readily the
ink is too soft ; if they for a time resist the water and then
wash tardily, the ink is gool. It canuot be expected that
inks soluble in water can permaacntly resist its action after
drying; in fact, it is not desirable that drawing ink should do
50, for in shading the outhines should b blended into the tints
where the Iatter are deep, and this can only be effected by
washing, Pens fil themselves by capillary attraction if they
are first made moist by being dipped into water ; they should
not be put into the mouth to wet them, as there is danger of
poison from fancy inks, and the habitis not a neat one.

In drawing lines keep the pen nearly vertical, leaniog just
coough to prevent it from catching on the paper. Beginners
have a teadency to holds pens at an angle, and drag them on
their side, but this will not produce clean sharp lines, nor
allow the lines to be made near cnough to the square blades
or et squares.

In regard to the use of the P-square and set squires, I can

give no rule except to observe others, aud experimeant until
convenient customs are attaiaced. & beginuershould be careful
of contracting unusual habits, and. above all things, of makivg
important discoverivs as to new plans of using instruments, or
that common practice is all wrong, and that it is left for bim
to develop the true and proper way of drawing. This isa
kind of discovery which i8 very apt to intrude itself at the
begniog of an apprentice’s course in wmany things besides

U drawing, and often leads him to do and say that which ho

+ will afterwards wish to recall,

|

It is gencrally a safe rule to

assumo that any custom long and juniformly followed by in.
telligent people, is very apt to be right; aud, in the absence
of that expurimental knowledge that alone enables us to
judge, it tssafe to receive such customs, at least for a time, as
veing correct.

Without any wish to discourage the ambition of the appren-
tice, which always inspives him to laudable exertion, I never
theless think it best to caution him against innovations
The estimate formned of our abilitivs is very apt to be iu-
versely as our experience, and old engincers are not nearly sv
cor “lent in their deductions and plans ag begioners are,

A drawing being inked-in, we come next to dimensivn aud
centre lines, Thecentre lines should be in red fuk, and pass
through all points of the drawing that have an axial centre, or
where the work is similar and balanced on cach side of the
line, 'This rule is a little obscure, but will be best understood
if studied in connexion with a drawing, and perhaps as well
remembered without further explanation.

Dimension lines should be in blue, but mas be in red, How
and where to put them is a great point in drawing  To know
where to put dimensions must involve a knowledge of fitting
and pattern making, and cannot be explained here; make
faint lines, leaving a space in their centre for figucers, when
long e¢noush, Study the distiibution of centre lines and
dimensions over the drawing, for the double purpose of giving
it a good appearance and to avoid confusion, Learn to make
figures like printed numerals; they are much botter under-
stood by the workman, lookumore artistic, aud when learned
take but little if any more time than plain figures. 1t the
scale is feet and incues, write dimensions to three feet in
inches, and above this in feet and inches; this corresponds to
shop custom, and is wore comprehensive to the workman,
however wrony it may be sccordiog to other staudarts

In sketches and drawings wmade by the apprentice, such as
are not inténded for the shop, it is suggested that wmetneal
scales be used, because such scales will not interfere with feet
and inches, and it will prepare the mind for the introduction
» of this system of lineal measurement, which is quite sure in
time to be udopted in Englaud aud Amcrica, as 1t h s been in
many other countrivs

Lu shading drawings, be caref 1l to put on little envugh, and
to put 1t in the right place; muuy wil cout-nd, aed not
 without good rensons, that working drawtugs need no shading ;
' yet it will do no harm to learn how and where they can be
; shaded : it is betterto omit the shading from choice than from
neeessity.  Scctions must, of course, be coloured—not with

lines, although 1 fear to attack so old 8 custom, yet it is cec-

tainly & tedious and useless one; sectione wich light ink
shading ot difterent colours, to indicate the kind of matenl,
y are easier to make and look much better. By the judicious
l arrangementof a drawing, a large share of it may be in section,
which, in almost every case, is the best Kiud of view to work
by. The proper colouring of these scutiing gives a good
appearance to the drawing, avd conveys the idea of an organ-
| ised machine, or, to use the shop term, « it stands out from
the paper.” In colouring scctions, leave a margin of white
between the tints and the lmes on the upper and teft-hand
sides of the section ; it breaks the connexion and samencss,
and the cffect is striking; it scparates the parts, and adds
greatly to the clearness aud general appenrance of the drawing.
Cylindrical parts in the p1anc of sections, such as shafts and
botts, should be drawn full and have a ¢ round shade,” which,
with blue tint, relieves the sameness of appearance, » pomt to
beavoided in scctional views Conventional custom hugassigned
blue as the tint for wrought iron, neutral or pale pink for cast
icon, aud purple for steel.  Wood is generatly distinguished
by ‘turawing,” which is easily done, and looks well.  bFhe
title of a drawing is a feature that has much to do with s
appearance, and the impression conveyed to the mind ot au
- observer; and, while it can add nothivg to the real valae, it
costs so little to make plain letter , that the apprentice 1s
urged to learn this as soon as he begins to draw, not to make
fancy letters, nor indeed any kind except plain block letters,
which can be mapidly lait out, und consequently used to »
greater cxtent. By drawiog six parallel jincs, makiog five
spaces, and then crossing them with cquidistant lines, the
points and angles 1n block letters are determined; and after a
little practice it becomes the work of but a few minutes to
put down a title or other matter on a drawing so that it can be
seen at a distance, and read at a glance in searching for sheets
or details.
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In the waaufacture of machines, there are usually so many
rizes and modifications, that the drawings must assist and
determine, in a large degree, the completeness in matters of
classification and record. Taking the manufacture of a.
chine tools for example: we cannot well say, each time we
wapnt to speak of them, a 36-in lathe without screw and
gearing, & 40-in lathe triple wared or donble geared, with
20 ft. or 30 ft. bed, and so on, ‘l'o avoid thix it 1s necessary
to assume sy Hols for machines of diffrent classes, consisting
wsenerally of the letters of the alphabet qualified by a single
nuraber that designates capacity and different moditications,
Assuming, in the case of engine Iathes, that A is the symbol
for Imvhes of all sizes, those ot different capacity and moditica-
tion would be represented in the drawings and records as
A\ Ay Ay, and so on, the letter and numerals together
requiring but vo characters to indicate n lathe of any kind.
These symbolg should be marked, in large, plain letters, on
the Jeft-hand lower corner of the sheet, so that the manager
or workman or any o1 ¢ else can see at & glance what the
drawing relates to ‘Ihis symbol should run through the
time-book, rcost accour t, sales record, and be the technical
name for the machines, which should always be spoken of
in the works by the name of their symbol.

In making-up time a good plau is to supply each workman
with a small slate and pencil, on which he enters his time as
so many hours charged to the respective symbols.  [ustead of
interfering with his tiwe, this will incraase the workman's
interest in what he is doing. and naturally leasd toa desire
to diminish the time charged to the various symbols.

When the symbols are added to a drawing. the next thing
is the « pattern nnmbers” These should be marked in
prominent, plain fizures on each pieco of casting, either in red
ik or other colour that will contrast with the general face of
the drawing  ‘These pattein numbers, to avoid the use of
symbols in connexion with them, must include consecutively
all patterns used in the business, these numbers can extend
th wsands without inconvenience.

A book contaiuing the pattern record shonld be kept by
the head draughtsman, in which these numbets are set down,
with a short description to identify parts to which the numbers
belong, so that various details can at any time be referred to.
Besides this description, there shounld be,oppasite the catalogue
or pattern numbers, ruled spaces, ia which to enter the weight
of castings, the cost of the pattern, and, if needed, the amount
of turned, planed, or bored surface on each piece when it is
tinished.  Iu the sume book the assembled parts of each ma-
chine shonld be set down, in a list, with its symbol and des-
criptive name, so that orders for castinws can be made fromn
this list without other references.

This system is the best one known to the author, aod is
in substance the plan now adopted 1n some of the best en-
gineering establishments. It may be susceptible of improve-
ment ; he hopes itis; but let the apprentice seize oa the
idea of some system at the beginning; any plan is better
than none, and the schooling of tho wiand to be had in the
observ of systematic rales is the .reat point in view.
Ne 7 plans for promoting system may at any time arise, but
thev cannot be at any time undeistood and adopted except
by those who have cultivated a taste for order and regularity,

fn regard to shaded eclevations, it may b: siid that pho
taigraphy has superseded them for the purpose of illustrating
muchinery, and but few establishments care to incur the
expense of ink.shaded elevations. Ink shadivg cannot be
done with various degrees of care, and in a longer or shorter
time, th re is but one standard for it, and that is that such
drawings should ouly be made with great care and skill. A
shaded clevation, althovgh it may surprise and please the
noskilled, is e¢xecrable in the eyes of & draughtsman or an
cogineer, unless it is & good one; and, as the making of
| shaded clevations can be of but little assistance to an ap-
| prentice draughtsman, it is better to save the time that must
t be spent in order to mike a good drawing and apply the same
stu 'y and titme to other matters of greater importance.

It is not assumed that shaded clevations should not be
made, nor that ink shading shoald not be learned, bat to insist
on the greater nmportance of other kinds of drawing, which
are too often neglected to zmratity a taste for picture making
that has but little to do with mechanics. .

Isometrical perspective isoften useful indmwing, especially
10 wood structures when the material is of rectangular sectiona
and disposed at right angles, as in machine frames. One

oo
eall

isometrical view, which can be made neardy as quickly asa
true clevation, will show al' the parts, and can be figured for
dimensions the same as plans views,

‘frue purspective. although never necessary in mechanical
drawing, may bo studied with advantsgs in connoxion with
zeometry, and often lead to the explanation of problems in
13ometrical drawing, and will also assist in free hand lines that
have oftun to be made to show parts of machinery that are
oblijue to the regular planes.

Thug far the remarks on drawing have been ¢ mfined to
manipulation mainly. Ualike most branches of engincoring
wuark, drawing must as an art consist mainly in special
knowledge, and is not capable of being learned or practised
upon general principles. It is therefore impossible to give
the learner much aid by searching after principles, and the
few propositions that follow comprehend ncarly all that can
be explained in words.

Geometrical drawings consist in plans, clevations, and sec-
tions; plans being views on the top of the objectin a horizontal
plane; clevations, views o the sides of the object in vertical
planes, and sections, views ..en on bisecting plangs, alany
angle through the object.  “wawings in true elevation or in
scction are based upon flat planes, and give dimensions
parallel to the planes in which the views are taken. Two
clevations taken at right angles to each other, fix all points,
and give all dimensions of parts that have their axis parallel
to the planes on which the views are taken; but when o 1na-
chine is complex, or when several parts lie in the same plane,
three aund somectimes four views are rejuired to display all the
parts in a comprehiensive manner,

Mechanicaldrawingssiould be made with refercnce to all the
processes that are required in the construction of the work,
and the drawings should be respounsible, not o.ly for dimen-
sions, but for unnecessary expense in forging, fitting, pattern
makiog, aud moulding. Every s piece” that is Iaid down has
something to govern it that we will term a # base,” <ome con-
dition or functions, or position that, if understood will suggest
its size, shape, and relation to other pirts. By searching after
a #base’ for cach and everything, we proceed upon prin-
ciples, avoid error, and continually maintain a test of what is
done.  Every wheel, shaft, serew, or piece of framing should
be made with a clear view of the functions it has to fil, and
thereare always reasons why such parts should be of a certain
size¢, have such a speed of wovement, or a certain  amount of
bearing surface. These reasons or conditions may be classed
as expedient, tmportant, or es<ential,

I now come to note a matter in conuexion with drawiog to
which the attention of the apprentice 18 earnestly called, and
which if he neglects, all else may be useless. I allude to
indigestion, aud its resultaut evils induced by drawing, All
sedentary pursuits give rise to this trouble, but none of them
can compare with drawing, where every condition in the way
of promoting this derangement exists.

In drawiug, the museles are at rest, circulation is slow, the
miad is intensely occupied, robbing the stomach of its blood
and vitality, and worse than all, the mechanical action of the
! storach is arrested Ly leaning over the edge of the drawing
»board. I regret my inability to give any fixed rule to avoid
l this dauger, but am at the same time confident that any appren-
tice who under~tands the Jdangercan avert it by applyingsome
of the logic which has been recommended in the study of
mechanics. We can conculde that ifanything tends to indaee
indigestiou, its opposite teuds the other way, and will arrest
l it; if stooping over 1the drawing board interferes with the ac-
tion of the diges ive organs, leaning back docs the opposite ;
| therefore keep your board as high as possible, stand at your
| work, and cultivate a constant habit of straightening up and
thr swing your shoulders back ; if possible, take brief intervals
of vigorous exercise.

Like rating the horse powsr of a steam engine, by muluply-
, ing the force into the velocity, we wust estimate the «apacity
' of a man by multiplying his mental acqnirements into his vit-
ality, Latent power is of ny use, neither is latent knowledge
nor skill,

Physical strength, bone and muscle, form some of the cle-
ments in successful cogineering experience, and a store of
theso things must be laid in at the same time with a mechao-
ical education, or it will be found that when ready to enter
upon & course of practice, that most importaunt clemeut, the
propelling porwer, has been omitted.

Ta le continued
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MEXICAN AND NEVADA
SILVER MINES COMPARED.

Until the development of the
large ore bodies in the Comstock
lode, Mexico was tho largest
silver producer in the world, It
is impossible to say what mine
or what lode yiclded tho largest
quantity of bullion. The best
authorities on the subject have
failed to detecrmina, because the
product of a group of mines
operating on various veins in
the same neighborhood has
generally been credited to the
Lading minc in the district,
Such has been the case, in &
weasure, with mioes of Guana-
justo, sitvated on the mother
vein or vela medre of Central
Mexico, and with the Potosi
mincs of Peru, the San Luis
Potosi mine being credited with
the combined product, of a muil.
titud: of mines in that district,
represcnting as many separate
and distinct veins. The vetr
madre, of Mexico, comes nearest
being a parallel cuse to the Com-
stock. It is a similar fissure

intersecting » similar formation,

only it i5 at least three times xts
length and its ore deposit bas
been one continuous bonanza,
‘The mines on the vcla mafre
have been worked unintersupt.
edly forover three centuvies, and
the aggregato yield is vstimated
at 5300 000,000. The first dis-
coveries on the Comstock were
only madoe fiftwen years ago, but
tho entire produce during that
brief period has aggregated in
round numbers $175,000,000, or
over oue half the three century
product of the richest vein m
Mexico, and about one eighth
the entire product cf the
numerous veins and mios
forming the Peruvian Potosi
group for the same extended
period. The yield of the Com-
stock lode last year amounted
to about $21,000,000, and this
year about S°2 000 ,000, or
within three millious dollars of
the maximum annuat yield of
all true silver mines of Mezxico,
and five times the average
annual yield of the Peruvian
mines.

Theo veta madre s been more
extensively worked than any
other silver lode in Mezico,
but it is very doubtful as to
whether it is the richest vein
existing in that conntry. The
metallic silver lodes in the state
of Cbibuabua ars probably
mauch richer. A single bonanza
of metallic silver ore, digcovered
in ono of these mines, is repre-
sented to have taken eighteen
years to oxhaust, and is variously
cstimated to have yiclded from
$20,000,000 to $50,000,000. First
clagg ore from the Chibunabuou
mines yiold all the way from
$15,000 to $30,000 per top, and
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second-clags ore ranges from $2,000 to
$15,000 per ton. "I'he Comstock, of
courae, hus nothing equal to this. Thero
igno knowing what might have been
accomplished in the silver mines of
Mexico and Pern had they been sys-
tematically worked. What if, instead
of human backs, long, swinging poles
and rickety winzes bringiug the ore to
the surface from the depibs below, and
the primitive arastras separuting the
metal from the vein matter, the im-
proved machinery now employed on
thhe Comstock had been in use¢l Under
such a condition of things, what would
have been the showing in the returns?
and into how brief a space would the
thre¢-century operations have been cop-
tracted ? Instesd of a donanza takiog
eighteen years to exhaust, we should
probably have bad it ali out witbin that
many months, Maoy of the Central
Mexico mines have for years been
worked by English capitaliste, with
improved machinery,and there has been,
in consequence, & marked increase in
the silver product of the country; but
the mechanical appliacces are vastly
inferior to those used on the Comstocl..
The Comstock has unquestionably
yielded more silver in the same spaco
of time than any other mine, and is
to-dsy the richest siiver lode being
worked, but its immenee yield isina
great measure owing to the superiority
of the machivery employed and the
«ystematic manner in which it is bewug
mined.

Macxizrop Pasua, the Controller-
General of ports and light-houses to the
Egyptian Government, according to the
Pall Mall Gazetle, arrived the other day
at Suew from Ishmalia He is, it is
stated, about to cxamine the rich de-
posit- of sult known tobnin the vicinity
of the Bitter Lakes. There &dre large
tracts of country in that neighbourhoud
covered with a crust of pure st of from
lin. to 2in. in thickness, and in some
places it is even more., The Kbedive
has some idea of working this valuable
mine which bas been so long neglected,
and of sending the produce to Suez for
shipment by way of the Sweet-water
Canal. Thero is likely, howuyer, to be
some dispute, it is said, with the Canal
Company abgut this salt, owing to their
claim upon a certain amount of land on
either sido of the capal, and one of the
richest deposits lies very close to their
concession. Beside salt, there are largo
beds of gypsum in the same neighbour-
hood, and ia one place the canal was
actually cut through a deposit of that
valoable substance, and large masses
may bo seen on either bank, apparently
thrown carclessly aside. The Egyptian
Government has & guard stationed to
proctect the salt, and there is no doubt
that steps will very shortly be taken to
bring it to market.

Taaimpetfections of the diamond, and
in fact of all gems, are made visiblo by
putting them into oil of cassin, whean
the slightest flaw will be secn.

CENTENNIAL.
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IS ALCOHOL FOOD?

‘This is onc of the questions of the preseut day to which the

voice of scientific men returns various answers, ‘The prevail-
ing idea seemsato be that it is food in & very small degree, The

latest authoritative announcements on the subject have been i
made in a very interesting serics of lectures by Dr. Richard.
son. He comes to the conclusion that alcohol canuot by any
ingenuity of excuse for it be classified among the foods of
man It neither supplics matter for construction nor heat. On
the contrary, it injures construction aud reduces temperature.
This conclusion is the result of a long scries of experimeants,
extending over three years, on warm.blooded animals of vari.
ous kinds including birds; on the human sulyect in health and
on the same subject under alcoholic dircase. Foods, as sup-
plicd to the human system, are of two kirds, tissue-building
foods and heat.supplying foods, Nitrogenous bodics purforn
labour of the first kind, tissue-building, and probably are, to a
small cxtent, heat-producers too. Alcohol, however, contains
no nitrogen and cannot therefore ravk as a tissue-building
"fuod. This conclusion will surprisz many who have noticed
bow ale fattens people, but this fattening is claimed to be a
result not of the alcohol but of the sugar or starchy matter
which is taken along with it and it would appear that drinkers

of pure s} irit, i ¢. spirit unmixed with svgar do not fatten upon
it

a well-known fact tkat those who drink to excess are subject

‘There is some littlo diflicolty however in coming to a cor-
rect conclusion as to the production of fat in the system. It is o

the other hand, all alcoholics are not thus affected and many '
who do not use alcohol at all are thus aflected. On the whole
the evidence as adduced seems to be couclusive that alcohol
as a constructive agent in the human system is utterly power-
less. ‘The question then arises can it be a producer of energy
or a developer of heat in the system. [t is pretty generally °
understand now that focd is, as it were, burnt up 1 our bodies
giving out as a result of the combustion vnergy and heat. Now
alcohol containg two combustible ¢lements, carbon sud hydro.
gen and may it not be that by its combustion in the body,
as in air, it may be used to produce power and beat? This .
question is not so casy to answer satisfactorily as the first,
‘There is no doubt but that al-ohol is used up in the body, that
it is assimilated in some munner. Carcful and long continued
experiments have been made by many scientific men on this
subject. The late Dr. Anstie, especially, made some exhaus-
tive experiments in the matter, and came to the couclusion
that of the alcohol administered but a very small fraction was
yielded by all the secretions combined. He proved that an |
animal, a terrier dog, weighing 10 1bs., could take with compa-
rative impunity nearly 2,000 grains of absolute alcohol in ten
days, and that on tho last day of this regimcen he only elimi-
nated by all the channels of elimination 1-13 grains of al-
cohol. This fact was of itself sufficiently remarkable, but
another still more important remains to be told. In com-
pletion of his resesrch after an animal bad been treated '
with alcohol, as above described, Anstie killed it, instant.
Jy and painlessly, two hours after it had received the last -
quantity—95 grains—of spirit. Then the whole body, includ- .
ing every fragment of tiesue with all the tinid and solid con-
te .ts, was subjected to analy. is, with the result of discovering
only 23-66 grains of spirit.

Alcohol it thus appears 1s decomposcd in the animal body.
By its decowposition in air heat and power may, be obtained
and whymay it not then in the othercase ? The answer to this
is thatitis not. Asa result of his researches Dr. Richard.
son recognizes four progressive stages of change of animal
function from alcoho! which are shortly described as follows:

The first is a stage of excitement when there exists that re-
laxation and injection of the blood vessels of the mioute cir-
culation with which we have become conversant. The second
is the stage of excitement with some muscular inability and
deficicnt automatic control  The third is a stage of rambliuy,
incoherent, emotional excitenient, with loss of voluntary mus.
culir power, and ending in helpless unconsciousness. The
fourth aud finu) rtage is that in which the heart itself begins to
fail, and in which death in extreme instances of intoxicution
cloges the suene  These stages are developed in all the warm-
blowle d auimaly, and the chavges of temperature thryughout
the whole are 1clatively the same,

In the fist stage the external temperature of the bhody is
raized. Iu bitds—pigeons—the tise may awouut to a full de.
gre, on Fahrenhdits scale, in mammals it rarely exceeds balf
a degrec.  In man it may rise to half a degree, and in the con.
firmed inebriate, in whom the cutaneous vessels are readily ca-
gorged, I bave seen it run up to a degree and a half, In this
stage the effect on the extiemities of the nerves is that of a
wz;:}m glow, like what is expuicnced during the reaction from
cold.

The heat felt in this stage might be considered as due to the
combustion of thealcohol, 1t is notso; it is in truth i process
of cooling. It is from the unfolding of the larger sheet of tho
warm blood und from the quicker radiation of heat from that
larger surface.  During this stage, which is comparatively
brief, the internal temperature is declining ; the expired air
from the lungs is indicating, not an ncrense, but the fist pe-
riod of reduction in the amount of carbonic acid, and the 1ed-
dened surface of the body is so reduced in tonicity that cold
pplied to it increages the suffusion It is this most deceptive .
stage that led the older observers into the crror that alcohol

toa falty degeneration of internal organic structures, but on | waras the body.

— St

P——




Marceh, 1875,

AND MECHANICS' MAGAZINE.

79

In the second stage, the temperature first comes down to its
natural standard, and then declines below what is natural, The
fall is not considerable. In birds it reaches from one and a
half to two degrees.  In other animals, dogs and guinea pigs,
it rarely exceeds one degree; in man it is confined to three-
fourths of a degree. In a room at the temperaturo of 65° or
50° the decrease of temperature may not actually be detected,
but it is quickly deterted if the person in whom it is present
pass into a colder atmosphere, and it lasts, even when the
further supply of alcohol is cut off, for & long period, viz., from
two and a half to three hours. Itis much prolonged by absence
of food.

During the third degree the fall of temperature rapidly in-
creases, aud as the fourth stage is approached it reaches a de-

, cline thut becomes actunllv dangerous. In birds tho reduction

may be five degrees and a half, and in the other animals three.
In man it is often from two and & half to three degrees. ‘There

" is always during this stage a profound sleep or coma, and while

this Iasts the temperature continues reduced.

Thus it would appear that alcohol fails aleo as « heat pro-
ducing food, that it is in fact a lowerer of the temperature.
These facts are of great interest to those living in cold climates
like ours when spirits are so frequently taken to “keep one
warm.” ‘That they really are uscless for this purpose might be
argued forcibly from other data. 1t is well.known that men
exposed to long continued cold cannot venture to use spirits.
Our lumbermen never hardly see a drop of alcobolic liquor
when at work, tea is their oaly drink and they leave the woods
in spring after performing the severest kind of labour, stronger
and heavier than when they entered them in the autumn.
Another important result to be derived from these rescorches
is the possibility of cnubling our police oftivers to distinguish
between & man in an intoxicated condition and one in an apo-
plectic fit The difierence can easily be detected by taking
the temperature of the individual and it would appear that
great care should be tuken not to allow those uander the influ-
ence of alcohol to remain cold, a cold damp cell is almost a
grave {o the sufferer from alcoholic excess.

CANADA AND THE AMERICAN CENTENNIAL.

Our present nuwmber contains a series of views and plang
descriptive of the buildings for the International Exhibition
to be held at Philadelphia in 1876.

The subject is one of very great interest to all of usin
Canada, and the Governineat bas urderstood this by the early
appointment of a Canadian Commission. The Exhibition will
be held at Fairmount Park, Philadelphia, It will be opened
on the 19th April, 1876, and closed on the 19th October
following. All Goveraments have been invited to appoint
Commis-ions, for the purpose of orgunizing their departments
of exhibition. "The Director-General should be notified of
the appointment of such Foreigu Comuwissions before January
4, 1875 Articles intended for the Exhibition must be sent in
from the 1stJyanuary to the 31st March, 1375.  Applications
for space must be addresged to the Secretary of the Canadian
Commission before the 1t May, 1875.

The Exhibition area comprises 1,200 acres, and, as will be
seen from the view in our present number, it lies in romantic
grounds. T' Industrial Building is 1,880 feet long by 464
feet wide, Its height is 70 feet, and the altitude of its towers
120 feet. ‘The distribution of the interior is superb, Itis
divided into parallel zones lengthwise to the building, for
productions of the same class, It is divided into parallel sce-
tions crosswise to the building, for countries and States.
Thus, going down tho lin.s in one direction, the observer
sees the same products of the whole world, as, for example,
furniture, stoves, sewing machines, and the like. Going along
the cross lines, he fullows the products of the same country,

‘The Art Gallery measures 365 feet by 210,
dome is 150 feet,

In our last volume we gave an illustration of this building
but we repeat it in the present number in order that our
illustrations may forma sort of guide complete in one number.

There are also o Machinery Hall, and an Agricultural and
Horticultural Building. ‘I'he whoele buildings cover 50 acres
of ground In September, a great cattle show will be held,
lasting (rom one to five weeks,

The Canadian Government has allotted $140,00u to our
Commission for this year, and will probably vote as much
next year. It is expected also that each Province will furnish
a contingent. The Commission is very satisfactorily chosen,
It consists of Mr F W Glen, of Oshaws, representing Ontario ;
Hon E. G. Penuy, of Montreal, representating Quebec ; and
ex Licut.-Governor Wilmot, of New Brunswick, representing
the Maritime Provinces. The Minister of Agriculture, Hon.
Letellier de St. Just is ez oficio President of the Commixsion ;
and Mr Joseph Perrault, of Montreal, is the active and intelli-
gent Secretary.  In this conuection, we have the pleasure of
announcing & capital projeet designed by the Commission, It
is proposed to hold a general Dominion Agricultural and In-
dustrial Fair at Montraal, in September of this year. The
ground chosen is Logan's Farm, and it will be the largest ex.
position of the kind ever held in Canada. We understand
that the City Council will contribute $40,000 towards it. At
this Fair, all articles intended for the Philadulphia Interua-
tional Exhibition will bo presented. There they will be
carefully selected, packed, and prepared for transmission to
Philadelpbia by February, 187¢. 'The charges thither and
back will be paid by the Commission. Of coutse, those who
donot chose to seud their articlesto Montreal, are at hiberty to
act ag they please, but if they wish to exhibit at Philadelphiy,
without passing through inspection at Mountreal, thoy will
have to puy their own freightage to Pennsylvania. From all
that we can learn, the American Centennial will be & genuine
success, and the preliminary fair at Bontreal will be propor-
tionately great The one will help the other, and the result
will doubtless be a decided impetus given to Canadian indus-
try and Agriculture. Canada has been allotted a nearly central
spacein the main building at Philadelphia, along side of (ireat
Britain, but as that space, like all others, is necessarily
limited, we should advise intending exhibitors to confer at
once with the Sceretary of the Capadian Commission. We
need scarcely add that articles intended for display at the
International Exhibition will be allowed to go forward to the
Exhibition buildings, under proper supervision of Customs
ofticers, without examiuation at ports of entry, and at the close
of the exhibition will be allowed to go forward to the port
from which they are to be exported. No duties will be levied
on such goode, unless entered for consumption in the Umted
States.

The height of its

PROPUSED NIAGARA BRIDGE A'l' LEWISTON,

W learn from the Scientatic Ameriean that the practicability
of constracting & permanent bridge at Lewiston across the
Niagara is at present under consideration. The illustration
on page 88 represent & plan of o practicable bridge sent to
that journal by Messrs. Clarke, Reeves and Co,, the well-known
bridge builders of the Phanixville bndge works.

Lewiston, igsituated some ssven miles below Niagara Falls;
and at this poiut the river emerges from the narrow gorge,
which varies from 200 to 400 feet in width, after making a
last gradual descent of some 250 feet.  Messrs. Clarke, Reoves

—
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& Co. state, with reference to their proposed bridge, that the
span is 600 feet, The structure is designed for a doublo track
railway, 120 feet above tho level of the river, and for & carriage
way, beneath this road a distance of 75 feet. ‘T'he cstimated
vost is $800,00u0.  The ditliculty, therefore, of erecting a single
span, over swift 1apids and where the water is practically un.
futhomabile, the manufacturers claim to have overcome, and
they offer to contract for construction as soon as a company is
ready to supply the funds  Instead of occupying twenty years
in building, Messrs. Clurke, Reeves & Co., with their present
facilities, believe that the work could be accomplished in as
many months,

RAILROAD 1IN SOUTHERN FRANCE.

The viaduct which we 1llustrate on page 73 is constructed
over the Allier, o tributary of the Loire, and forms part of a
new line of railroad; over a hundred miles long, between
Alais and Brioude. Ia ths coustruction of this line it was
necessary to surmount natural diflicultics greater than have
presented themselves in the case of any other Furopean rail-
way. Alais is situated about 90 miles North-west ot Marseilles
and Brioude to the north of Alaiy, on the Allier. It will thus
be seen that the road traverses the Cevennes mountains. Some
idea of the dificulties of construction may be obtained from
the fact that at one point in eleven kilometres of line there
occur fourteen viaducts and eleven tunnels, and, at another
point,in ten Kkilometres,twenty-one tunnels and eleven viaducts.
One of these over tho Allier at Villefort is the subject of our
illustration  "T'he line will be very useful in relieving the
direct road from Marseilles to U'aris of some of its supera-
bundant traffic and will also be of considerable strategic
importance.

LIGHTING UP THE GHOST AT THE ROYAL

POLYTECHNIC, LONDON,

Many of our readers must have scen the * ghost,” as it was
exhibited often in Canada by its original inventor Professor
Pepper. The exact method of its production is not, however:
go generally well-known that it may not be made clearer by
our illustration, »

As most of our readers are aware the ¢ ghost” is the reflec-
tion of aliving porson thrown on to a large sheet of plate
glass, so placed on the stage as to be invisible to the au-
dience. In nearly all the representations on the stage of the
large theatre of the Polytechnic this glass exists, but, by the
ingenuity of the scene painter, is not observed. ‘Yo effect this,
much care and trouble are required. First, the glass naust be
placed at such an angle and elevation that not only no part
of the house or stage shall be reflected thercon, but that the
whole of the audience shall distinctly sce the * ghost” In
the next place, the scene must be 8o arranged that the living
representative of the ©ghost” shall be properly concealed, as
well as the lime.lights which are to light it up. Many very
beautiful effects have been produced by these means, and none
more beautiful than the illusion of the White Lady of Avenel,
which some year or so back delighted crowded audiences for
weeks, A ghost illusion of sowme sort is8 usually to be geen
at the Polytechnic. The effect introduced into the new
Christmas entertainment called the ¢ Mystic Scroll” is very
striking. Tt consists of the vivification of the face of a stone
statue, which, upon being addressed in certain mystic words,
lives for a few moments, open its eycs, and speaks The illu.

sion is very weird and effective.

FIRE-PROOF PILLARS.

The introduction of iron columns is probably the leading
characteristic of modern ordipary construction. Hardly a shop-
‘ front is erected but we seon few slendor pillars supporting an
- immense superstructure of stone or brick, and in our large fac-
| torics iron pillars are about the only support of heavy machi-
nery, raw material and numerous operatives The columns are
all that can be desired under ordinary circumstances. They
are strong and they do not occupy much space. ‘'heir great
draw-back is in the case of fire. A column that will support
a certain given weight when cold will, when heated far below
I the melting point, give way under a fractional part of ‘nat
, weight, or if when heated it is played upon by a stream of cold
+ water it will fly to picces and down comes the superstructure,
crushing in its fall the coutents of the building and perhaps
also, sundry luckless fircimen. We see, in an Ontario paper
that a patent has been secured by the Rev. Geo. Bruce of Au-
rora for an iron column in which these defects are to a great
extent removed. It is described as follows :—

The invention is a simple one, and consists 1a applying the
principle of the fire-proof safe to an iron colmmn.  Asin the
case of the common iron pillar, & golid cast-uva columnun sus-
tains the whole weight of the superstrudture, but outside of this
~o0lid column is a thin cast-iron shell, and the space interven-
ing between the outer shell and the inner column is filled with
plaster of Paris, the non-conducting propertics of which are
well known, No weight is allowed to rest on the outer shell
or the non-conductur that is used as filling, their only mission
being to protedt from the cffects of the heat the real support of
the building, the inner column. These columus will be sur-
mounted by an iron T girder, which is also enclosed in a fire-
prout casing of a similar nature, and the junction between the
pillar and the girder is so formed that only the protected por-
tion of the one touches the protected portion of the other,
while the casing form a tight joint, making the fire-proof
armour complete. These columas are intended to take the
place of iron columns in ornamental frouts of buildings, as well
as in the interior of large wareltouscs where such supports are
neoded,

CENTRAL ASILA.

Geographical discovery now finds its field not in the disco-
very of new lands, but in the exploring of vast inland countries.
The interior of Asia is in many respects little better known
than the interior of Africa, and any news from cither as to new
facts of gcography, natural history, meteorology, &c., is hailed
with delight by scientitic men of all countries. Our know-
Iedge of the interior of Asia has been greatly added to lately
and it will not probably be long cre we are moder.cely well
informed as to this vast and interesting region. A corres-
pondent of the I/iustrated London News who accompanied Sir
J Douglas Forsyth’s mission to Yarkund and Kasgar, writes
to that journal as follows, concerning the Bactrian camel used
in Eastern Turkestan :

During last year merchandise was transported on camels for
the first time from Yarkund across the clevated plateau of the
Karakorum to Ladak or Middle Thibet. It is probable that
the employment of these hardy creaturces along what is known
asg the Changchunnoo route will greatly assist our traders, who
{nrc forced to undertake the difficult journey across the high-

lands north of I'hibet. The Changchunnoo route avoids the
extremely difficult pass known as the Sasser, and is through-
out less precipitous than what is termed the summer 10ute,
across the Karakorum. But it has one great disadvantage, that
its extremo elevation is as much a8 18,500 ft., and that maoy
days have to be spent, during the transit, at an clevation
greater thaa 16,000 ft., while the number of stages where
neither grass nor wood is to bo met with are greater than along
the less casy road by which the present mission crossed the
mountains. The hardy camel which is in use in this country
i<, bowever, as ready to fuce the lofty deserts of the Himalaya
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and the Pamir as the shifting <ands of the Gobi desert. The
bome of the gpecier here refered to is doubtless fn the Oxug
- valley ; but, now that the existence of wild camels on the west.
" ern bo~ders of China bas been finally ascertained by the Rue-
sinn officers who lately visited Kokonor and approached the
Lama city of Lhassa, in Chinese Thibet, it becomes a matter
. of interest to know which of the species uged by man is most
nearly allied to the wild camel, whose very cxistence has go
. long been doubted.”

The scheme of building a tunnel between England and
France is at last taking a practical shape. Two companies have
been formed, an English one and a French, They are at pre-
gent at work making experiments and if these tura out suc-
! cessful and practical it is probable that the English Parliament
will shortly be called upon to gise its sanction to the work. &
vill in favour of the project is niveady before the Hrench As-
" sombly. It is estimated that if carried out at once, six years
will see the completion of the undertaking., The time seems
short for tunnelling thirty miles bepeath the sea; but the
work would be carried on from both ends and becane a source
. of rivalry to the two interested nations nnd companivs,

Every now and again since the Indian mutiny a supposi-
tious Nena Sahib has turned up, been tried and found to be
' the wrong man. The trial of the last of these has just been

concluded with the usual result, The circumstance scrves to

show, however, what a deep and lasting impression was made
on the mind of the Euglish people by the atrocities then com-
mitted, an impression that many generations of peaceful lives
will fail to ¢fiace. The scene of the most horrible massacre,

yat at the memorable well at Cawapore is now occupied by a

beautiful monument of circular form enclosing a large space

covered with small tombs and memorial momuments on which

are engraved inscriptions to the memory of the sufferers. The

monumeut was designed by Baron Marochetti and is con-
" stracted of white marble.

The ice crop is zaid to Le a good one everywhere in the
northern hemisphere this winter and so it should be, judging
fcom the reports of long continued frost from almost all direc-
tions. The business of storing it bas assumed immense propor-
tions in the Northern United States. There is a great and
rapidly increasing demand for home consumption and it is
cxported to foreign ports in vast quantities. New York and
its neighbourhood are supplied from vast storchouses on the

. Hudson similar to that in our sketch. The ice is issued daily !

from these, sent by train to the city and surrounding towns
and there dishiibuted. In spite of the unusually heavy crop

ICE AND SNOW IN RELATION TO,VEGETATION. }

By general consent the frost is regarded as one of tho Lest
of cultivators. Stubborn clays, which almost defy the efforts of
tho farmer or the gardencr with a steam-engine at their backs,
yicld to the cleaving influence of frost, or its othur extreme,
heat, with thedocility of a child ia the hauds of a strong man.
A clod, which the human clod which walks on the soil may
try for days and weeks or months to reduce to fine tilth
without efect, is no sooner grasped by frost or sunshine, and
pierced quite through than by the first change of weather—
let the first geninl shower full — it is disintegrated, and
falls to picces like so much limo or sand. ‘Those who had had
their ground ridged up or roughly dug in the autumn, will
find their profit in the expenditure ; those who have not done
this will be wise to deiny no longer, especially if the laud
uader cultivation is of a strong uature,

Generally, amateur-gardeners shitk the unecessary garden
work in the winter, to the disadvantage of the garden. The
crops being gathered, too frequently, the ground is left covered
with weeds and rubbish till the spring. ‘This is not only an
untidy practice, but it is one positively injurious to the land,
especially if we were to expesience, as wedid two years ago, o
mild and very wet winter, when acres of wheat weve left un.
sown, because it could not be worked for the purpose, and
nmany & field of heavy garden soil was rendered useless the
following summer. A winter's exposure, especially with heavy
land, to the amecliomating influences of a winters frost, is
generally considered as beiug equal toa coat of manure; there-
fore we must insist that everv vacant space should be imme-
diately trenched or ridged up, leaving the surface of the suil
as rough as possible, so as to expose it to the weather; and if
during the continuance of frosty weather the ridges can be
forked over o0 as to expose a fresh surface, it will not only be
of benefit to the soil, but will also aid very materially in the
destruction of insects and their ova.

This sort of work should be commenced in the autumn, as
the various compartments become vacant. The ground ulw:lys
works best in fine weather, just after rain, If the top is wet
and soddened, the workiag of the soil in that state doces more
harm than good, even to tread on it only; but as the weather
at the fall of the year and in early winter is uacertaiv, every
opportunity should be taken to ridge up every yard of land not
occupied, for if it lays for a week ouly for suu, frost, snow,
rain, and air to get upoa it, its fertilising powers are vastly
increased,

Let us now look at tho constituent parts of snow and ice,
and then go on to show how in the cconomy of nature they
discharge most important functions in relation to the soil.
Snow is the condensed vapour of the carth precipitated to the
eanh in a frozen form. Snow, then, is the eftect of frost acting
on the vapour in the air. On the other hand, ice is frozen
water, and when the temperature of the air is reduced to
thirty-two degrees, water will no longer remain in a fluid
state, When the frest lays hold on newly-broken soil, for
instance, the water that is absorbed by it during moist warm
wenather, expands by the action of the frost; the particles of
the carth are therefore thrust apart from each other, leaving a
vacuum between them. These openings in the soil let in air,
dew, rain, and many gases favourable to vegetation, and more
or less of fertilising deposits being thus made, the so0il becomes
invigorated and curiched, and strength is imparted to the
young crops subsequently. Nor is this all, for when a thaw

' consumers there are already grumbling in anticipation at the K s
¢ already g ing in anticipatio th | sets in and the ice of the clods dissolves, the particles of the

long prico they will have to pay nest summer fora scanty | carth, thrust apart by the action of the frost, being left unsup-
supply, as it scems that most of the business is in few hands | ported, tumble into minute parts as soonasthe binding cement
and a sort of monogcly has steadily grown up. There would | of ice is dissolved. Thus a disintegrating process is wronght,
seem to be. room for Canada to d.o something in this trade, in i %2%&?_2&?&%‘?&.mf,}.‘;f:"}zlgiéh:i&“cﬁza’g;tﬂ{:ggisl;;?:‘?
the exporting at any rate. Ourice should be better in every | trate the soil, aud the peculiar composition of water makes it
respect than theirs. It is frozen and stored at & much lower | a very important circumstance to vegetable life. It consists
temperature and therefore contains less heat, and labour here ©f oxygen and hydrogen, and all the solid parts of animals
in the winter moenths could certainly be obtained at a much ‘;3‘1&“&? “:\‘,’:olﬁlgf ttzsfr:: “}gr z&’xg‘tg L?]J';:lgoug?’g;':{f&
I o . A > 28
lower figure than in New York State. } aud bone of the animal, both are present, Now, as the plant
’ and animal increase in size, oxygen and hydrogen are required
. . for the formation of their growing parts, and water is every
Ix no case in *neral practice should the pressure, on even ! where at haud to supply these necessary ingredients. This is
the slowest mov:ug jouruals, be allowed to exceed 1,000 pounds | a chemical duty which no other liquid but water conld equally
per square inch of longitudinal section with stecl journals, or ! perform. Water, in discharging this duty, is not merely the
about 600 on iron, in well worn boxes. { drink, as we usually call it, but is really part of the food both

e
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of animals and plants, Besides the oxyzen and hvdrogen in
the water, other substances aro found in tho air; among them
is nitric acid, and it consists of nitrogen and oxygon only.
Every flash of lightning which darts across the sky, and
every electric spark, great or small, which in any other forso
passes through the air, causes a minute proportion of them
two gases along tho lino of its course to unite together, and
produce nitric acid  This acid is very favourable to vegetable
growth, and is, indeed, ono of the substances which tho
falling rains and dews are appointed to wash out of tho alr, and
in doivg so to bring down to the soil, and to planis,a
valuable form of food, which is thus daily prepared for them
amoung the winds of heaven The disintegrating fo:co of frost
ennbles the substanco also to readily penctrate the soil, whero
it remains stored up till reqnired to build up vegetable tissue

What aro the uscs of snow ? for there is no waste of cnergy
in the forces of rature. In the firat placo it may be said to
keep tho earth warm in times of severe frost; and in the
second place, it nourishes the mother on whose bosom it lies
whito and clear in winter. It is in this way that the snow may
be sald to keep tho earth warm; it is a very bad conductor of
heat, and the consequence is that where the surface of tho
ground is covered with snow, its temperature very rarely
descends below fre¢zing point, even in cases whero the super-
incumbent air is fiftern or twenty degrees colder In one of
tho Psalms of David, the writer states, u ing a beautifu! figure :
“The Lord giveth snow liko wool, he scattereth the hoar-
frost like ashes”; at first sight it may appear strange to
compare snow to wool, but wool is warm because air is
entangled among the fibres of the wool, aod air is a very bal
conductor o8 heat; and also that air is entangled among the
crystals of tho snow; and air being & vervy bad conductor,
there is & great appropriateness in the tigure. The protective
quality of snow, as a means of preventing injury to plaats, has
been abundantly illustrated. Let us go back to the intense
frost which prevailed in 1860, and which reached its greatest
intensity on Christmas Day in that year,and the few following
days. We were at that time in one of the coldest districts of
England, and where the frost reached its maximum of inten-
sity. Trees and shrabs were ruthlessly cut down by the terrible
severity of that winter; but only to tho snow-line.

Snow is a nourisher in the sense that it supplies moistare
containing carbon ¢ acid, which penetrates slowly into the
soil, and insinuates itself through every clod, ridge, and furrow,
when the snow melts  Water is an absorbent of the gases
ovygen and nitrogen, of which the atmosphere chicfly consists,
but not in the precise proportions in which they exist in the
air. The air that we inhale into our lungs, when comparatively
pure, contains about twenty-one per ceut. of oxygen, but in
the air which we can extract from water, it exists to the
amount of thixty-one to thirty-three per cent, This tendency
of water to dissolve more oxygen, in proportion to the nitrog-n
than cxists in ecommon air, explains another curious cir-
cumstance which long puzzled philosophers as well as ordin-
ary people. If a bottle filled quite full with snow, be
well cotked and then put into & warm rouin, the snow will
melt, and the bottle will be filled, perhaps, one-third with

RIBBON-WEAVING AT COVENTRY, ENGLAND.

(From tho Furniture Gazette.)

Ale we cnter tho factory, preparatory processes are going
forward at the top and the bottom of the building. In the
yard fs tho boiler-firo, which scts the engine to work, and from

tho same yard we cnter worhehops where the machinery is .

made and repaired. The ponderous work of the men at the
forge and anvils coutrasts curiously with the delicacy of tho
fabric which is to be produced by tho agency of theso mass.s
of iron and steel. Passing up a steep lalder, we find oursclves
in a long room where turners are at work making tho wooden
apparatus required, picrcing the # compass-boards” for the
threads ta pass through, and displaying to us many ingenious
forms of polished wood. While the apparatus is thus preparing
below, the 1aaterinl of the maunufacture is getting arranged
four stories overhead, therc, under a skylight, women and

gitls are winding the silk from the hanks upoo the spools :

for the shuttles. Here wo see again the clouded silk which is
to make plain ribbons, and the bright hues which delighted
our eyes at the dyeing-house  This is easy work, many of the
women sitting at their reels, and the air is puro and cool, 1 he

ole edifice is crowned by an observatory, with windows all
.ound, and no complete ceilings shut oft the air between this
chamber and tho roowms of two etorics below. Descending
from the long room, where the winding is going on, we find
ourselver inan apartment which it dues one good to be in, It
is furnished with long, narrow tables and bendhes, put there
for the sake of tho work-peuple who may like to have their tea
at the factory in peace and quict. They can have hot water,
and make themselves comfortable here. Against the door
hanga & list pf books read, ot to be read, Ly the people, anda
very good list it §s. Prints from Raffaclle’s Bible, pla...y
framed, are on the walls. In the middle of the room, on anc
beside atably, are four men and boys preparing the « strapping’
of a Jacquard loom for work.
at Shrewsbury.
engaged in the magical work of # reading in from the draught”
The draught is the pattern of the intended ribbon, drawn and
painted upon dice-paper. The young man sits asata loom:
before him haogs the raass of cords he is to tic into a pattern,
close befurs his face, lihe the curtain of a cabinet piano, Up-
reared before his ¢yes i3 this pattern, supported by a slip of

wood. He brings the hue he has to “read in” to the edge of |

his wood, and then, with nimble finicrs, scparates the cords
by threes, by sevens, by fives, by twelves, according to the
pattern, and threads through them the string which is to tie
them apart. The skill and speed with which he feels out his
cords, while his eyes are fixed on his pattern, appear very re-
markable ; but when we come to consider, it is not so com-
plicated a process as playing at sight on the piano. The
reader has to deal thus with one chapter, or series, or move-
ment of his pattern. A dacupo ensues—in other words, the
Jacquard cards are tied together to begin again ; and there is

a revolution of the cards and a repetition ot the pattern till the .

plece of ribbon is tinighed.

The cords so called arc woven
We next enter a room wh_re a young man is .

water and two-thitds with air, If this air be examined, it
will be found to contain less oxygen than atmospheric air— ; plenty for one person to do; for therc are thirteen broad nb-
sometimes not more than twelve or fourteen per cent.— | bons, or a greater number of narrow ones, woven at once in a
while atmospheric air, as we havo scen, contains twenty one | single loom , yet it may sometimes be seen that one person
per cent. Hence it waslong supposed that the air, always | can attend the tronts and another the backs of,two looms, In
present in snow, naturally contained this small proportion of | the front we sce the thirteen ribbons getting mide,
oxygen, and that snow, therefore, possessed some peculiar | they are of the same pattern, in ditferent colors, The shut-
property of absorbing the gases of the atmosphere in this | tles with their gay little spools fly to and fro, and the pattern
new proportion. But the explanation is, that the snow, in | grows asof its own will. Below isa barrel, on which the
melting into water, takes up a larger proportionate quantity | woven ribbon 15 wound. bSlowly revolving, 1t winds oft the
of the oxygen than it does of the nitrogen of the air which | fabric as it is finished, leaviog the shuttles avbove to ply thenw
was contained in its pores, and consequently leaves a smaller | work. °

proportion behind, The inference is that carbonic acid gas is | Some ribbons havean elegant and complicated patturn, and

formed, permeating the soil a= we have already shown, and | are woven with two shuttles (called the double-batten weav- |

laying up a store of food for the plant it rears. As the mi- | ing), which come forward alternately, as the details of the
croscopic apertures in the leaf suck in gascous food from the ; rich flower or leat require the ones or the «ther. There wero
air, 50 do the extremities of microscopic heirs on the roots | satin ribbons,in weaving which only one thread in eight is
suck a liquid food from the soil. taken up, the gloss being given by the silk loop, which covers

But in what form the nutritive carbor actually enters the the other seven. The Jacquurd cardsare propared just in the

root of the plant, is 8 question about which physiologists are | way which may be seen wherever gilk or carpot weaving with
divided in opinion. It is probable that the carbonic acid of | Jacquard looms goes forward. All the preparations having ,
the soil deposited by_the snow enters the root of the plant ip | been seen—the making of the wachinery, the filling of the
combination with some other substance, and is afterwards de- | spools, the drawing anit  reading in " of the pattcrn, and the
composed within the plant itself.—Land and Water.

tying of the cords, end strapping—we have to seo the great

In the same apartment is the pr 'ss, in which thero seems

Usually, .
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process of all, tho actual weaving, Wo certainly had no idea
how fine a spectaclo it might bo. Floor above floor is oc-
cupled with a long room in cach, where the looms are set as
close as they can work, on either hand, leaving a narrow
passage batween. It may secman odd thing to say, but there
is o kind of architectural grandeur in these long, lofty rooms,
where the transverse cords of the looms and their shafts and
beams arego uniform as to produce the impression that sym-
metry on a large scale always gives. Looking down upon the
details, there 18 plenty of Leauty. ‘The light glances upon the
glossy colored silks, depending like a vell, from backs of the
looms, where women and girls are busy piecing the imperfect !
threrd with nimble fingers.

On entering, we saw some narrow ecarlet satin ribbons, |
woven for the Queen, Wondering what her Majesty could
want with ribbon of such a color and qiality, we wero sct at
ease by finding that it was not for ladies, but for horses. It |
was to dress the licads of the royal horses. There were bride-
like, white-figured ribbons aud narrow, flimsy black ones, fit *
for the wear of the poor widow who stiives to get together !
some mourning for Sunday There were checked ribbons, of '

. all colors and all gizes in the check, There werg stripes of |

all descriotions. There were diced ribbons, and specklied and
frosted 1 here wcre edges which may introduce a beautifal |
hasmony of coloring : as primroses with a lilac edge: rose-'
colored with a brown ; puce aud amber, aud so on. The loops !
of pearl or shell edges are given by the silk being passed !
round horse-hairs, which are drawn out when the thing is'
done. There are bells — double ribbons — which have other
material than silk in them. And there are a good many
which are plain at one edge and ornamented at the other. |
These are for trimming dresses, Onc reason why there are !
few gauzes is that tue French beat the Enclish there. They |
grow the kind of sitk that is the best for the fabric, sud labor |
15 cheap with them, sothat any work in which labor bears a !
large proportion to the material is particularly suitable to !
them,

It 1s no uncommon thing to seo the father weaving, his!
wifo winding in another room, or perhaps standing behind a
loom precing the whole day long. ‘The little girls fill the |
spoulg, and the boys are weaving somewhere elsc  The con-
sequences of this devotion of whole houscholds to one business
are 83 bad here as among the Noitingham lace-makers of the
Leicester hosiers. Not only is thero the misery before them |
of whole families being adrift at once when bad times ccme,
but they are doing their utmost to bring on those bad times
ureat as is the demand, the production has thus far much ex-
ceeded it.

A Correspondent of * .e St.  Catharines News ydescribes the
parts of the skeleton of the unknown animal found on My
Isaiah Wardell's farm in Canboro’, uear Nunville. The horn |
isabout eight feet long, and twenty-eight inches in circumfer-
rence, was probably about twelve or fourteen inches longer
and «everal inches larger in circumference in its origival per-
feet state ; the large end of the horn has a tapering hollow of
about four feet, and a curve of about twenty inches,and weighs |
185 pounds in its green state : has probably weighed not less |
than 250 Ihs.  About half of the other horn is also exhibited,
correspanding in size and shape, but much more decayed. |
Two jaw hones, or rather parts of them, baving two grinders |
each, measuring 17 incheg from the angle of the jaw-bone to |
the first tooth. The treth measured about 7 inches by 3i.,
One loose tooth weighs 5] 1bs. Several other bones, evidently |
belonging to the same animal, and all of a collossal size, such
as the bones of one foot, joint of & leg, parts of the head, verte-
brade, shoulder tlade, and one rib , all of which attest that the
animal must have been of an enormous size quite beyond any ,
animal as yet known, or of which we have any sheleton, and
judging from itssize and weight of its teech and jaw bones, it
must have been twice the size of the largest elephant, Mr
Wardell intends searching for more of the skeleton as soon as
the frogt permits

Says the Fredericton Reporter :—The New Brunswick Rail-
way Company having concluded to push a branch line into
Aroostook territory, great is the excitement among the various '
distrcts to secure the terminus, each declaring itself maore con- !
sequential than the other, The line to Fort Fairhold will be
adopted. |

e

SUPPRESSED GENIUS.

Sis J. Nost, Patoy, in addreasing the students of the Royal
Scottl?{h Academy on the 1st mst., made the following happy
remarks :—

It has beon said 1hat there is no suppressed genius; that
when the thing so called is within a man, it will assert and
dovelop Mself in spite of adverso circumstauces, But I fear
sad experience goes to prove that the race of ¢ mute, in.
glorious Miltons” is not confined to the parish of Stoko
Pogis, and that the amount of intellectual energy dissipated
in every gencratior in unavailing conflict with ignorance,
poverty, and disease is very great. The will and tho wings
may be given, yot both prove powerless for flight, through

Ithu weight of adverse destiny. Of this terrible law I had

some years ago a touching illustration. Wishing to represent
in o picture the chrysalis of a common white butterfly, and
having too vivid a conception of the object to panint it from
memory with any sense of satisfaction, I bad three specimens
sent me from. the country, They were gent by a very intelli.
gent gamekeeper, packed in fine cotton, and enclosed in &
small tin shut-box. I painted in my chrysalis, replaced it
beside its sisters in the shot.box, and put it away on tho shelf
of & cabinet, I suspect with no thought of the creature be-
yond the instinctive impulso to preserve from injury a thing
80 fragile and so beautiful. This was in carly winter, Spring
came. Summer and autumn followed, with more than their
wonted splendour. It was again winter, when, in searching
for something else, my eye fell on the little shot.box. Tak-
ing it up, I removed tho lid, almost mechanically, for my
mind was preoccupied, and quite unprepared for the sadly
suggestive sight that presented itself. There, immediately
boricuth the lid lay a dead butterfly,—one beautiful wing out.
stretched against the polished metal in white perfectiony the
other, pai..ally undeveloped, and still entangled among the
cotton. Here surely was matter for thought, The chrysalis I
had painted as tenantless was now indeed empty, the ¢ ante.
natal tomb” had been burst asunder by the hving Payche
within. Tho divine vuice had called to her, as the divine
voice once called to the swathed sleeper in the rock-tomb at
Bethany, “ Come forth !” and forth she came, Impelled by the
divine instinct of her being, she had battled bravely and
strongly through the dense superincumbent 1mpediments. She
had all but shaken herself free from the close clinging fibres ;
but there was no one to roll away the stone, to unloose the
bauds and let him go. Above her was the solid disk of iron,
cold, dark, impenetrable. Against such an obstacle as this
what could poor Psyche do? And thus, while her winged
kindred were abroad in the summer air, and

*’Tho children were culhug
{n a thousand valloys far and wide.
Fresh flowers,”

the fiery spark within her had burnt litself out in nnavailing

! conflict with the inevitable. Will and wings had indeed been

hers, yet there sho lay dead before me, her powers unde.
veloped, her aspirations unfulfilled,—the victim of circum-
stances. Lower down I found ber sister. She, too, had heard
the call, Fad felt the quickening jmpulse, and struggled to
obey But for hercircumstances had proved yet more adverse.
She al~o bad burst her cerements, but her wings had never
been unfolded; and she, too, ¥Was dead, I doubt not to the
third sisteralso the voice of the Master had penetrated, but
her grave-clothes were unrent,—¢ She died, and made no
sign ” Before such an audience as this, il may seem a mere
waste of words to insist on the supreme importance to th-
artist of thorough and ecarly culture, But we have h.ard it
maintained that an elaborate system of art-education which
of ner essity implics a more or less prolonged subjection of
the recipient to the influence of other minds,—is unfavourable
to that development of idiosyncracy which we call vrigiuality.

' But worthy originality in uny of the arts may be defined as

a new and unexpected development of the beautiful; and it
is inconceivable ¢hat any originality which will bear this de
finition can be the outcome of ignorance Further, I contend
that the artists whom the world has recognised as the most
original,—~the men whose works form the land.marks in the
history of art,—~have invariably been the most perfectly edu
cated, that is, the most perfectly acquainted with the princl.
ples and practice of their predecessors,

[ p—
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RAILWAY MATTERS,

T'ye first train which run through the Hoosac I'unnel was
composed of three gravel cars and a box car filled with 109
passengoers, among them buing State Engineer Benjamin Frost,
Consulting Engineer Thomas Loane, Chief Lngineer, W. P.
Granger, &c. The passage was made in thirty.five minutes.
The track is not yct in a condition fit for the runniog of re-
gular trains.

‘I'ne Pennsylvania Railroad Comp .y have a car built and
used espressly for the purpose of testing the correctness of the
track scales along the line. The body of the car is of iron,
and it 18 furnished with weights, by which the scales can be |
proved. It is started out from Altoons once each month, and |
ma:ws the round of the road and branches, adjusting all the
scales.

Tur force of men required to work a railroad is illustrated
by the Illinois commissionuners’ report, which has a column
for ** number of persons employecd—entire line,’ We usually
speak of the employés of a railroad company as an army, but
some of the lllinois companies seem to get along with a cor- |
poral’s guard. Two roads have put fiftecn employes each, one |
of these roads being eight and the other seventeen and a-balf |
miles lung. ‘The Sycamore and Cortland road, which is only |
four and a half wiles long, however, employs but twelve men; ¢
but the smallest force is on the Louisville, New Albany, and
8t. Louis, twenty-ceven and a half miles fong, which reports
but nine men. The total length of the roads reporting is
6740 miles and the aggregate number of their cumployés is
35,769, which is at the rate of 53 men per mile of road.

Rawroap Tray Tivsr.—An ingenious invention has lately
been succvssfully tested on the Vandalia Railroad, Indiauna,
which records the motion of railway cars ‘There is a locked |
iron box, attached to one side of the car, and containing a
clock. T'he mechanism of the latter causes & small drum,
on which is wound a sheet of paper, to travel ata constant
rate. With the axle, by means of rods and gesring, a pencil
touching this paper is connected. As the pencil is moved
slowly across the paper, by its mechanism governed by the
axle,and as the paper is slowly moved foward, the pencil point
inscribes a diagonal line back and fortk  The paper is ruled
in very small scctions, every fourth line being dotted and
representing one mile; so that, supposing the car goes a
mile in four minutes, the line will cross just four sections
diagonally from oae dotted line to the next one. If the car
stops, the line crosses the paper directly, and shows the number
of minutey that the train is at rest. The names of the sta-
tions are writtgn at the proper places on the paper, and thus
the cxact mate of speed made at any point on the line can be
subsequently noted. Theapparatus thus affords an excellent
check on the train ofticialy, av, if the train wains or loses time,
the factis sure to be detected

RA1LwAY Scukxss. —Steps are being taken by the Americaus
interested in railways terminating in Boston, to consolidate
several lines into a through system with a terminus at some
peint on the St. Lawrence west of Ogdensghurg, there to con-
neet with feeders from the West and the lumber regions of
Capada. As this plan necessitates the building of a bridge
over the St Lawrence, we notice that the Kingston Whiyg is
pointing out the advantage of crossing the niver from Cape
Vincent to Wolfe Island, and thence to Kingston A far bet.
ter plan would be to conuect the roads centreing at Ogdensburg
with the Morristown and Black River Rsilioad, making Morris-
town the American terminus, aud bridging the St. Lawrence
feom islaud to island a short distance above Brockville, where
the river is, comparatively speaking, both narrow and shallow,
and where the numerous islands could be utilized as piers,
thus reducing the cost of construction toa tithe of what it
would be at Kingston At Brockville a connection would be
made with the Grand Trunk and with the Brockvilleand Otta-
wa, (which will undoubtedly be extended to Pembroke) and by
this means the lumber trade of Cannda with tho Eastern
American markets would pass into the bands of the combina-
tion. Lct the business men of Brockville make a push in the
mutter and immediately communicate with the principal ril-
road men of Boston and the Eastern States in reference to tho
scheme.

SCIENTIFIC NEWS,

The British Adwmiralty have arranged for sending out a uu-ﬁl
turalist in each of the Polar ships. The selection of names
has been left to the Royal Society Permission has not been
granted for specinl correspondents to accompany the expedi-
tion. ;

Among the items of extraordinary expenditure in the Ger-
man Budget 26,000,000 marks are devoted to railway works,
and 25,000,000 to the construction of canals, whereby the State
wishes to help in 1eviving those branches of industry which
aro at present depressed.

DesTtrecTion 10 Marcues.—The Paris cotrespoudent of the
London Daily Neus writes .—I have just been shown a sumple
apparatus which will probably sweep away ere luog the match
wrade. It is called the clectrical tinder-box, and is small
caough to be carried in a cigarcase. On openiong this box you
sec a platinum wire stretchel across. Touchiog & spring, the
wire reddens sufficiently to light a cigar. At will you cau in-
troduce into a tiny sconce a mesh of cotton stecped 1n spirity
of wine or petroleum, which, taking fire, does service as a vril-
leusr, or nurse's lamp. ‘The hidden agency which heats the
wire is a very small electrical battery, set in action by the |
touching of the spring. The trade price of the «electncal
tinder-box"” will be half a frane, or fivepence, Its inventor
promises that it will be aneconumical substitute for the luciter
match. This apparatus may, perhaps, deravge the budget, |
which depends for a heavy sum apon the match-tax and mon-
opoly. 1

M. Viopre considers that the ¢missive power of the sun at a
given point on its surface will be the relation between the in-
tensity of the radiation emitted at such point and the inten-
sity of radiation which a body, having an emissive power equal
to unity and carried to the temperature of the sun at the con- .
sidered point, would possess. So that he defines the true tempe
rature of the sun as the temperature which a body of the same
apparent dismeter as the sun should possess in order that this
body having an emissive power eqnal to the average of the
solar surface may cwit, in the same period, the same quantity
of heat as the sun. From experiments made at different alti-
tudes, M. Violle detenmines the intensity of the solar radiation,
as weakened by passage through the atmosphbere, and finds, :
for the effective temperature ot the sun, 2822 deg. Fah. Juo- .
vestigations conducted with an actinometer by the dynamic
method lead the investigator to conclude that steel, as 1t
emerges from a Siemens Martin furnace, has a temperature of
2732 deg. Fab. If it be admitted that the average emissive
power of the sun is sensibly equal to that of steel in a state
of fusion, determined under like conditions, it appears that
che mean true temperature of the solar surface is about 3632
deg. Fah. ,

A rrocsss for producing @ green bronsze on iron, devised by
*aul Weiskopf, is given by /lngler « Jonrnal as follows :—One
part of sylvate of silver is dissolved in 20 parts of oil of la- |
vender, forming a sort of varnish, which imparts a beautiful
and permanent green bronze appearance to cast and wrought
iron, sheet iron, and wire. The surfave to be bronzed is cleansed
and dried, but need not be polished. The varnish 1s thinly
applied with a caroel’s hair brush, and the object heated quick-
1y to 300 deg. Fah. The proper temperature is indicated when
the article shows a bright green colour, which 15 even all over
it. To produce a bronze dmwing, Venetiat: turpentine or co-
lophonium solution is substituted for part of the lavender oal.
1t is beiter to rub up the dry sylvate of silver with resin in a
mortar or on a palette, and then add cnough lavender oil to ¢
make it as thin as ordinary paint. Articles of iron bronzed in
this way cau afterwards be electro-plated, the copper not being
deposited on the portions bronzed. Copper and brass coated
with this bronzing, and heated to 480 deg. IFah., acquire a matt
grey exterior, which is somewhat reddish, and not permanent -
until covered with a thin coat of varnish, when 1t ressembles
the so-called oxidised metal. We may add that sylvic acid 1s
one of the cunstitucnts of ordinary resin or colophonium, and
differs from pinic acid in being soluble only in hot alcobol, -
from which it crystallises in colourless plates. To prepare
sylvic acid, the resio is first treated with cold alcobol to dis- |
i

solve the pinic acid, the residue is dissolved 1w hot alcohol, |
and allowed to crystallise. Carbonate or acetate of silver dis- |
solves in sylvie acid, forming sylvate of silver.
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Maxy experiments, says Nuture, have been tried in France
to test the effects of cold on railway axles. Many engineers
suppose that accidents to wheels do not result from any dimi-
nution of tenacity of the metal but merely from the road
losine all its elasticity owing to the frost hardening the surface
of the carth A fact which can be adduced as a strong argu-
ment in favour of that theory was observed by the inhabitants
of Montmartre during the last period of frost. ‘Lhe passing of
the trains which run so frequently through the Batignolles
tunnel at a distance of half a mile was heard by them day and
night, which is never the case in ordinary circumstances.
As soon as the thaw set in the trains ceased to be heard
the earth having resumed its formet elasticity, the sounds
were dissipated as before. It has been observed by French
railway engineers that thaws are apt to lead to the breaking of
axles and chains. The elasticity being only partially reco-
vered, many shocks affect the tiains when running at a fast
rate, and are apt to lead to catastrophes.

Avvmistoy vok Excisegring Instroments.—\r. 8. B Cle-
venger recommends the use of aluminium for engineers' ins-
truments, its great recommendation being that an equal bulk
weighs but one-fifth as much as brass, an ordinary transit
weighing but 2 1b. in alumiviuw, and within the limits of
practicable weight such instruments could be mads very much
larger and more accurate than in any other metal. Aluminiam
costs abont half as much per pound as silver, awi does not rust
or tarnish so easily as brass It combines the ductility aud
maltleability of copper with vastly more than the strength of
steel (it is placed by some as thirteen times stronger), and
the lightness of chalk.

Curring $Tegt Raws Corv.—The cutting of a file in halves
with soft iron was an old lecture experiment. “The soft iron
formed o disc about Gin. in diameter, mounted on a lathe
spindle, and run at about 2000 revolutions per minute. A file
held to the edge of the disc was cut in two in about ten or
fifteen seconds, the disc being nnharmed. The shower of
sparks rendered this a brillant experiment, very popular with
a general audience. The principle involved is now being ap-
plied to o practical purpose. Mr. Charles White, manager,
Sir J. Brown and Co's Works, Sheflield, bas found the cost of
cutting off the ¢nds of steel 1ails cold in the ordinary way so
cnormous that he resolved to try another expedient.  For ex-
periment. he last week had an ordinary rail saw put jn the
lathe and all the tecth cut off. The revolving dise was then
mounted on & spindle and driven at nearly 3009 revolutions
a minute. The disc was 3ft. in diameter, so that its circum-
ferential velocity was about 27,000ft, or over five miles a
minute, or 3100 miles an hour Steel tails forced against the
edge of this disc were easily cut through in three or four min-
utes cach. The rails werghed 651b. to the yard. Sparks tlew
in abundance, and the disc appeared to wmelt the rail before
1t; but after cutting five rails the disc itsclf was not sensibly
warm. The experinent was such a complete success that the
firm intend putting up a very powerful saw for the purpose of
cutting cold steel rails,

Tug Philadelphia Nosth .im ,ica say«. The through rmilroad
scheme from Boston to Pittsburg and I'miladelphia, 12 Pough
keepsie, and a new bridge acruss the Hudson river, makes steady
progress in favour in business circles in Buston, and appears
now lik«ly to go through. Alithatas asked of Bostod to insure
the work is a subscription of about half a million of dollars,
which ought to be obtained there with case. The mostattrac-
tive feature in the programime to the New England mind is the
direct access to the coal and iron of Pennsylvama, which to
the manufacturers of the Bastern States 15 & matter of very
zreat importaace.  But this is the fiest through hueof raalroad
that has come directly to the door of Boston with proposals for
a permauent conncction. To Bostou it means Western trade
as well as Pennsylvania raw materials. It will certawnly throw
< large amount of valuablo business in merchandise and pass-
~pgers upon the whole of the railroads tn thedtate. The rail-
way conuections in New Eungland required for this through ar-
rangement are all in existence, and the missing hiok 1s vear the
Hudson.

CuxrosiTiox oF Wool (3rBasz —According to Schulze and
Urich, the bulk ot the uatural wool grease ot sheep consists of
conmpound ethers. A pait of alcohols and fatty acids are in a
free condition.
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MISCELLANEA.

A RECENT Number ot the /eatsche Chemische tieselisehatt in-
forms us that a certaiu chemnist has studied orthoamdoe resylpa.
rasulpharons acid, and that by the awd ot hydrochloric acid and
chlorate of polash he has transformed it into ¢ricklorarthotola-
quanone. Further on the author discourses on nutrorthorresylot.
parasulphursous acid, and finally some other chemist hurls at us
the fearful jaw-paralyscr—niteate of ethenyldenstrophennldin.
mene.  There are plenty more examples o) this kind beforoe us,
but we spare the reader.

AccorninG to an uncontradicteu statement in the St. Peters-
burg journal Lis’ok, the Shah of Persia has given one Herr
Falkenhagen, a Russinn subject, a concession to construct a
railway from Tabris to the Russian frontier, If this line is
carried out, it will be extended to Tiflis, and will become the
first railway counnecting .Asia and Europe,

A NovELTY in connection with free passes on railways hag
just been started by the Pennsylvanis Company. On the back
ol the pass is a photograph the *dea head,” as people who are
allowed to travel without payment are kindly nicknamed.

One reason why oatmeal is not more gencrally used as food
is that, in the way in which 1t 1s usually cooked, it requires
coanstant stirring, which takes a gouud deal of me and atten.
tion. If, after thy porridg: 1s wixed, that 1s, as soon as the
oatmeal s stirred into the Luthug wate, the cover is put on
and the tin saucepan containing it placed in aoother pot of
Loiling water on the stove, and the water let boil, good oat-
meal porridge will be made, without the least danger of its
being scorched.

A Nsw SpHERE rur THE “GRRAT Lastern—i'nvate letters
from America announce that the proprietors of the Great
FEastern are cngaged in discussing a most extraordinary pro-
posal. The great ship, it is said, is to be anchored in Phila-
delphia Harbour during the Centennial kxhibition, and to be
wmade a great floating hotel, where 5000 persons can be com-
fortably accomwmodated.

Tae Ostricy Ourvoss.—Formerly & case such as that re-
cently recorded of the insane cobbler, who swallowed 8 pretty
complete sample of the implements of his craft, would have
lasted wedical writers for half & century. In such a way the
ancient example of the Frenchwman who bolted a knife was
quoted, re-quoted, and quoted again, until the reading public
were as sick of the example as the Frenchman might well te
of tho knife. But now-a-days thers is not the same necessity
for repetition in the recital of any kind of eccentricity. The
tatest case is that of a lady in New York, who, in December
last, swallowed a silver dental plate with four tecth attached,
and bas been, in consequence, living upou spoon meat until
the other day, when the plate and teeth were removed by a
specics of Cicsarcan operation. In this instance, however, it
was not morbid appetite, but an accident which displaced the
lady's teeth and palate. Inspired by the case of fork-swallow-
ing in Paris, in April last, Dr. Migoon has collected the
details of 163 stmilar instances of the wilful or accidental
swallowing of mwetallic substances and others equally indiges-
tible. Amoug these we fiad fifteen gold medals, hair nings
innumerable, 175 fr,, a shoe buckle, nine inches of a sword
blade, very sharp scis:ors, eighty pins, a baby's bottic the
castor of a night.stool, an entive set of dommoes (the size of
which, however, is not stated,) 100 loues dor, a flute four inches
long, a glass phial, thirty-five kmwves, a clay pipe, from 1400
t0 1500 ping, a bar of lead weighing a pound, a whetstone,
and (in three instances) a tallde fork  But the most extraor-
dinary of all these cases oucurred in the mstance of & convict
who died at Brest, and on whose body a uccropsy was per-
formed. The stomach was completely displaced, and occu-
pied the lft hypochiondrinm, the lumbar and iliac regions of
the one side extending into the pelvis nearly as far as the
foramea ovaly , it contained afty two diflerent objects, weigh-
ing altogether 1 1b 10 vz, Among them was a part of the
hoop of a barrel, 19 inches long and 1 10 wide, It1s remark-
able that out of all these cases only twelve had a fatal ter-
mination, two of them probably in consequence of the opera-
tion by which the forcign body was removed. Gastrotomy was
cmployed in five instances. the object extracted in one being
= bar of lcad 10 inches Joug and weighing a pound ; the other
a gimilar bar, 9 oz, in weight and uearly s foot loug.
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THE PLUMPING MILL.

THE PRFMITIVE PLUMPING MILL.

It is interesting often to look away from the highly-finished
products of modern mechanical science back to the rude im-
plements not only of our forefathers but of those who now,
far removed from centres of civilization, live much as our
progenito.s of generations back lived. An instance of this is

found in the primitive machine we illustrato above. Welonly be reached by long journeys through the woods, over

are indebted for the illustration to the American Agriculturist, in
whose ¢ lumns the machine is described as follows :

“The carly scttlers in this country who had no mulls, as
as well as the pionecrs of the present day, who are at a great

THE CANADIAN PATENT OFFICE RECORD

{Mareh, 1895,

times made of wheat, but geuerally of corn. This method of
using corn is purely Mexican, and no doubt derived by the
Spanish sgettlers from the aborigines. While hulled corn is
pleasant as a variety, and is at the prescut day sold in New
England towns as a luxury, it becomes -ery tiresomo as a
I regular food, and a poor substitute for corn caheg or bread
made from mesal. To obtain meal when a grist mill could

roads that were little more than foot-paths, or by a long
voyage m a canoe or dug-out, the early settlers had recourse
to the simple contrivance shown in the engraving. Thisis
called the plumping mill, (plump  to fall suddenly or with

distance from t cm, were, and still are, obliged to recort to | violence,”) and is made by burning and digging out a cavity
various expedicnts to bring Indian corn, their cinef and i ahard wood stuwp, until & rude mortar is formed , then a
generally only grain, into an catable condition. Yerhups the | long and heavy pestle, made also of hard wood, is attached to s
simaplest method of preparing the graip, is to make what is I long spring pole, and thus is formed a rude machine to be
known as hulled corn, the com 1s boiled i lye from wood | warked by onc-man power A slow and tedious method of
asbos, until the Lull or shin of the grain readily sepmates; it i obtaining meal, but one which many hardy pioncers have
is then washed aud stirred to remove the hulls, soaked 1n | been content to follow until a better way could be found. It
successive waters to remove all traces of the lye, and then | is a curious fact that the first patent granted in England, to
boiled until tender. Even at the present day the Mexican pea- i the specifications of which drawings wero attached, was for a

santry prepare their corn in a similar manner; they remove
the hull by the use of lyc,and then instead of boiling the
grain, they grind it to a paste on a stone called a metate, which
is the chief article of furniture in every Mexican kitchen,
(which usually includes patlor and bed-room ;) this is a slab
of bard stone, about a foot wide, and two feet long, clevated
at one end by legs. The soaked grain is placed upon this,
and by thoe use of a sort of stone rolling-pin moved briskly up
and dowu, it is ground to a paste ; this is then patted out into
a thin cake, and quickly baked upon an earthen or iron plate,
beneath which are live coals. These cakes are called tortillas,
and are the staple bread all over the country; they are some-

‘ kind of compound plumping mill, to be worked by horse or
water-power, though some might find still more curious the
I fact th~t this invention was made by & woman. We have seen

a copy of the orlginal drawing at the Patent Offico in Wash-

‘ ington, which shows a row of 5 to 12 mortars, according to

the kind of power used, the pestle: were worked by a revolving
| shaft, the tecth upon which lifted the pestles anl let them
' fall  ‘The patent was granted 1n 1715, to * Thomas Masters,
of Pensilvania, Planter, his Excers, Admrs, and Assignces, of
the Sole Use and Benefit of A Now Invencon, found out by
Sybilla big Wife, for the Clearing and Curing tbe Indian

i Corn Growing in the Severail Colonivs in Amcrica, ete.”
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! had any iden of time." Now thisis sheer and arrant nonsease,
! and as such ghould be instantly and uncompromisingly snub-
+ bed by any one to whom it is addressed. Every one can be
in time if they chouse , and even those unprovided with watches
“la Ponctualité c'est 11 Politec-e des Rois™ is an old axiom, , might, if they gave their minds to 1t, make such use of neigh.
and one which, it must be confessed the Kings aud Princes of . bouring clocks as to at least improve greatly on their present
the carth have laid well to heart. Her Majesty's cxactitude | bad habits. But that would involve trouble and thought for
a3 to time is proverbinl; and her suns and daughters aro little | others, and they are of all things the most repugnant to the
behind her in this respect.  We wish the good example set | soul of the unpunctual. Sclf-indulgence is their idol, and not
them exercised a more marked effect on Iler Majesty’s subjects, | all the professions of penitence which they from timo to time
and that they would sometimes reflect on the extreme discour- | think it evpedient to make simply the faintest intention of
tesy which their disregard of it causes them fo show to their | abandoning its worship, A very great deal may be done by

PUNCTUALITY
tloln Bull)

friends and entertainers (iiven any person, man or woman,
in even moderately good health, no excuse which can be
framed, no matter how ingencously, can for one moment hold
water in excusing chronic unpuactuality Every one, not
afilicted by illness, can be punctual if they choose; it is the
will that is wanting, not the power A proof of this is that
people can always maunage to be in time if they are quite cer-
win they cannot get what they want without being so; it is
ounly when the convenience of others is in question that they
give themselves & most irritating latitude Everyone knows
the impossibility of inducing dinner guests to make their ap-
pearance within any reasonable period of the time named for
their arrival Let them once be fally aware that, as is the case
in one or two-—alas! only in one or two—very great houses,
no guest, whatever his or her rank (Royalty, of course, except-
ed), is allowed morc than ten minutes’ *law,” and the most
illbréd and insouciant dandy, the most feather-brained fine lady
who thinks it gives her importance 1o make everyone else un-
comfortable, at once finds it convenicnt to arrive punctually
to the hour named. As a general rule it may be assumed that
it is only the utterly idle who are ever late  If a man apolog-
ises for his unpunctuatility by saying, “he was so busy,” be
sure he was leaning over the rails in the Park. People who
have anything really to do are far too well aware of the value
of time to waste either their own or that of those with whom
they come in contact It is not they who make an appoint.
ment with a busy man at eleven in the morning and saunter
in, looking blissfully unaware of their unpunctuality, at half-
past twelve,  Noj the man who does this has generally been
at his wits’ end to kill time all the morning ; but he preferred
a cigar, or a visit to his stables, and his own pleasure was of
far more consequerce than a busy man's time; or else he fan-
cied being late inade him of some importance. This latter feel-
is very frequently indeed at the bottom of feminine want of
punctuality. “Oh! they must wait for a lady,” we bave heard
suid, quite gravely, as the reason for a speaker coming in from
her drive just at the hour when, fully dressed, she should have
been stepping into her carriage to go out to dinner.

It may be thought frivolous to insist so much on this un-
punctuality for dfnner: but, apart from the annoyance and dis-
comfort it creates, and its excessive bad taste and imperti-
nence, it is only a sign of the general habit of life. Any one
habitnally and deliberately unpunctual for dinuer is tolerably
sure to be irregnlar in all the other cvents of the day, and,
besides the terrible amount of time wasted, the houschold con-
ducted on such principles can never be an orderly one. If ser-
vants find that masters and mistresses never keep to time, it
can hawdly be expected that they will be more particular
there is soun no settled time for anythiog, and every one does
as «eems wood in their own eyes 1o children also unpunc-
tuality is most deleterinus, both physically and morally—phy-
sically, becansge their juvenile constitutions require stated food
at stated hours, and are sorely tried by prolonged waiting |
morally, because it requires intinitely more mental baliast than
they can be expected o possess to keep steadily to wark when
they never know exactly when it will be called for  Perbaps
there is nothing so profoundly irrrituting to an unpnunctual
person, who more frequently than not keepsup the farce of
professinz to believe that he or she is the most puoctual of
wortals cxcept on the one ocrasion in question, as to come dowa
in a storm of apologes, # Oh, dear! I hope I'm not late,” &c.,
and to find the person kept waiting, dressed and ready, and
cmployed calmly with boek or work, as one used to waiting,
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parents in nipping the vice in the bud.
i discovers that he (or she) is never waited for, that everything

gocs on as usual, that on appearing late at & meal vo dish is

over recalled, but that he must take his chance of what happens

to be left, that parties of pleasure atart at the appointed time,

irrespective of his appearance or the roverse, be will begin to
! discover that it isas well to form babits of punctuality, and,
once formed, they are hard to break, We only wish we could
venturs to hope that the world would follow the same plan,
and utterly disregard the comfort of those whose vanty, im-
pertinence, and bad taste lead them, to keep others waiting for
no object but their own selfish gratitication ; but we tear that
so-called ¢ good-nature " is too strong for our hopes to be rea-
lized. The world seems to forget that in being ¢ good-natur-
ed” to the offenders it is thoughtless of the sufierers.

CURIOUS INCIDENT OF A RETRIEVER.

A very curious incident lately occurred to a retriever of Mr,
Higgs, of Southampton. It being a case of great interest to
veterinary snrécons, as well as all owners of dogs, 1 venture to
i give it in eatenss, The dog, a great favourito and perfect in his

business, was usually kept chained to a wooden kennel for
safety, Mr. Higgs passing much of his time in the town. On
his return bome he always visited hig dog. 1'or two or threw
days in succession he remarked that the animal had a sullen,
sulky look, and instead of receiving him with his accustome !

his entering his house shortly after this suspicious behaviour,
his daughters informed him that the dug had all Jday snapped

and torn his kennel uaccasingly, and would not be quieted.
Upon inspection, Mr. Higgs found such to be the case, and that
the countenance of the dog was anxious aud alarming., Hy-
drophobia, and the best remedy for such a threatening malady,
the gun, naturally presented itself as his surest safety. ow-
ever, a8 from the arrangement of the premises and the loca-
lity of the kenrel, it was impossibio under apy circumstance,

i it out.” Day after day passed with ro new feature in the case:
| the dog literally tore his kennel to pieces, to shreds, making
matchwood of ity and from this time he chained him to the
wall. Upon a closer examination of the poor beast, Mr. Higgs
perceived that there was a considerable swelling of the right

side, commencing at the lower rib, and extending upwards to-

wards the shoulder. Me had now some hopes of reasonably
accounting for the evident torture of his dog, yet strange to

relate, there was throughout no loss of appuiite, and he well

supplied him with water, of which he drank freely, His atten-
tion from hence was completely attracted to the supposed tum
our, which he soon had the satisfaction of secing daily in-
'crcase, and that to an almost incredible extent, He dia not
l venture to handle him, the symptoms of restless, savage sulk-
iness still being expressed.
one morning the swelling had burst and disappeared, and he
! found his favourite licking away at what appeared to be a great
hole in his side, and sufiiciently relicved tv faintly welcome
his master. ‘T'he day after thie, with the assistance of a friend
a more minute inspection of the wound was made with the
i object of fomentation and dressing it.
foreign substance was discovered in the centre of it, which

When the offender .

joy, neither held up his head nor affected to recoxnise him. Un °

and howlcd in a most peculiar manner, and that he had bitten |

that harm to others could come of his being allowed to live, .

after due caution to all his household, he determined to ¢ see .

‘To his great satisfaction, bhowever,

Whilst thus engaged & .

« You need hardly have settled yourself; you knew I should | presented a firm and pointed front, and which evidently pro-
not be a minule,” says the delinquent, with a injured air, | ceeded from the iutestines of the dog. This, clearly, to their
blithely ignoring the fart that the horses have been fretting | minds the cause of all the mischicf and suffering they deter-
at the door half an hour by the clock. This is a common phase, | mined to attempt to remove. First well securing tho dog’s
but vthers take o more plaintive line- “How I envy you al- | head aud then getting a firm hold of the obstacle, ns triend,
ways being intime! I couldn’t be punctual if I tried. I never! using counsideratlo force, succeeded in drawing out, when, to
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their inoxpressive astonishment, behold, he held in his hand
a galvanised ivon ekewer, such o one as is in ordinary use for
trussing and roasting fowls, rix inches long, with a loop at the
top. It had, of course, been thrown to humn amongst theseraps |
from the hituken, and no duubt Lo had » wolfed 1t.”  In threo
or four days after the above operatiun, the rutriever was quite
well and in his usual health aud spirits.

BUYING A HORSE.

The following hints un examining a horse appear in The |
Maryland Farmer. They contain much good advice to tho non- |
professional dealer, but fail to cover all the defects a horso
may possess. But the chancesare that the purchaser who gets |
a horse free from every defect herein enumerated will have a
pretty sound anmimal.

Examine the eyes tn the stable, then in the light ; if they |
are in any degreo defective, reject. i

Examine the teeth to determine the age.

Examine the poll or cruwn of the head, and the withers, or
tup of the shwalders, as the former is the seat of poll evil, and
the latter that of fistula,

Examine the front feet, and if the frog has fallen, or settled |
down between the heels of the shoes, and the heels are con-
tracted, reject him, as he, it not already lame, 18 liable to be-
come s0 atany moment,

Next observe the knees and aukles of the horse you desire

_ to purchase, and, if cocked, you may be sure that it is the re-

sult of the displacement of the internal organs of the foot a
consequence of neglect of the form of the foot, and injudici-
ous shoeing.

kxamine for interfering, from the ankle to the knees, and
if it proves that he cuts tne kncee, or the leg between the knee |
and the ankle, or the latter badly, reject.

“Speedy cuts” of the Lnee and leg arc most serious in |
their effects,  Many trotting horses, which would be of great |
value were it not fur this single defect, are by it rendered va-

. lueless.

Carcfully cxamine the hoots tor cracks, as jockeys have ac- |
wuired great skill in concealing cracks in the hoofs  1f cracks {
are observable in any degree, reject.  Also both look and feel
for ringbones, whick are callosities on the bones of the pastern
near the foot; if upparent, reject.

Examiune the hind feet for the same defects of the foot and
ankle that we have named in conuection with the front foot.
‘Then proceed to the hock, which is the seat of curb, and both
bone and blood spavins.

The former is a bony enlargement of the posterior and lower
poition of the hock joint; the second a bony excrescence on |
the lower, inner, and rather anterior portion of the hock ; and ¢
the last is a soft enlargement of the synovial membrane on the 1
inuer and upper portion of the backk  T'hey are cither of them
sufficient reason for rejecting.

See that the horse stands with the front feet well under

' Lim, and observe both the heels of the feet and shoes to see

if he ¢¢ forges ' or overreaches ; end in case he does, and the |

. tues of the front fect are low, the heels high, and the hecls |

of the front shoes a good thickness, and the toes of the hind )

, fuvet are of no proper length, reject him; for if he still over- |

reaches with lus feet in the condition described, he is incu- |
mblcE If he props out Loth from fect, or points them alternately,
reject.

In testing the dniving qualities, take the reins while on the |
ground, invite the owner to get in the vehicle niest, then drive §
yourself. Avoid the display or the use of the whip ; and if he |
Las not sufficient spint to exhibit Ins best speed without 1t,
Should he dnve satisfactorily without, it will then be 4
proper to test his amiability and the extent of his training in ¢
the use of the whip.

Thuroughly test is walking qualitics first, as that gait is |
wore important :n the Lorse of all work than great trotting |
speed.  Yhe value of a horse, safe for alt purposes without |
blinds, is greatly enbanced thereby,

Purchase of the breeder of the horse if practicable ; tho rea- |
sons are obvious.

Tux Philadelphia and Reading Railroad Company Lave com- i

menced the use of petroleum gas on their cars.

SRRINKING OF SEASONED TIMBER,

The various kinds of oak, and somo other kinds of valuable
timber, will shrink more orless every time the surface is dressed
off evenasmall fraction of an inch. Wheelwrights, accustomed
to work in oak, are well aware of this fact, and a correct appre-
ciation of it often ¢nables them to turn out work of a superior
character, even of ordinary materinls, by first blocking out the
picces roughly, then allowing the timber to season, and after-
wards working the various parts by degrees, as the seasoning
process becomes more and more complete.  White oak spoke
timber, for example, may be allowed to remain in rough state
for half a scorc of ycars, under shelter, without becoming sea-
soned so thoroughly that the timber will not shrink after the
spokes have been dressed out.

Carringe-wheels have often been made of the choicest of onk
timber aftor every spoke had been scasoned for several years,
and, to the great surprise of the wheelwright, every spoke
would work in the joints before the vehicle hed run three
months. The defect in such instances could nut be attributed
to inferior timber, nor tv pertunctory workmaunship. but sim-
ply to thisone circumstance—that the parts of the wheels were
put together before the timber had ceased to shrink.

To prove that the best quality of oak will shrink, after o
spoke has been dressed out, let a tenon be made on vne end,
and bo driven immediately into & mortise, after a few days’
exposure in a warm workshop the spoke may be withdrawn
with little difficulty. ‘I'he same fact will hold good in the
manufacture of woodwork of any kind where oak is employed
for tenons. In order to make joints that will never start, the
piece on which the tenons are to be made should be dressed
over scveral times, until the shrinking has ceased. Then let
the tenons be made. After these have shrunh, while exposed
to the drying influences of a warm worhshop, the spokes, or
other parts, may be driven into their respective places, with
the asgurance (especially if they are dipped in oil paint pre-
vious to driving) that the timber will shrink no more.

Many kinds of farming implements, in the manufacture of
which oak and ash are employed, render very unsatisfactory
service, simply because the seasoned timber was not allowed
to shrir.k before the tenons were driven into the mortises. In
like manner, oak chairs, and other oak furniture, will frequent-
ly shrink to such an «xtent that the pommels, rungs, dowel-
pins and banisters will all work loose, if the precaution we
have described is not observed.—.{mrrican Builder.

EXPERIMENTS ON FLOWERS.

The Journal de la Société Centrale {'Horticulture de France
contains some interesting particulars on the artificial colouring
of natural fluwers. Those that have a vivlet hue will gradually
change colour and turn to green uander the influence of the
smoke of a cigar. This is casily sven, for instance, on the
petals of Thlasp: or shepherd’s purse, lberis umbellata or Hes-
peris matronalts. ‘This change is owing to the ammoma con-
tained in tobacco, starting from this circumstance, the Italian
professor, L. Gabba, has made a series of experiments on a
varicty of plants with that alkali in its natural state. His
apparatus is a very simple one, merely consisting in a plate
into which ke pours liquid ammonia, covering it afterwards
with a veversed glass funnel. The flower to be tested is in-
serted into the tube. In this way he has seen violet, blue,
and purple turn to bright green, intense carmine red (of the
pink) become black , white turn yellow, &c. The most ex-
traordinary results were afforded by variegated flowers. When
the latter, immediaty after this exposure, are dipped into
pure water, they will retain their new colours for several
hours, after which they simply return to their former state.
Auvother curious discovery of Piofessor Gabba's is, that the
flowers of aster, or starwort, that are violet and bave no smell,
acquire a delightful fragrance and turn red under the 1wfluence
of ammonia. We know that the Japanese, by mcans of injec-
tions which they keep secret, can colour or whiten flowers and
obtain wonderful variegation ‘The Chinese have also aecrets
of their own, among which one for reducing large trees to a
dwarf gizo. The Garden of Acclimatisation has at this moment
an orange tree, & hundred years old, and imported from China,
no bigger than a rose tree, 1ts frmt scarcely attawns the size
of a cherry.
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