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can be introdluced instead of one as indlicated. Frotn expvri.
ments that have been cotiutctd( %vit I su -h bridgs as we have
described, il bas heen fonnd that at bri-lce of 50 ft. spain, coin-
posed of 27 eleiuetts, Fig. 1, 36 elements, Fig. 5, anti 6G4
hoîts, weigtuis abouit 3.4 tons, and will carry safely a unfortuly
distrîhuted load of Il touts, or a wagion weighingt 4 or 5 tonts
may be sent over it witlî safety. A second ltnidge, 79 ft. spatt,
of the satne typp is also extre-melv light. Cornpised of 42
elementsi, Fig. 1, 12 ele ments Fi-y. 3, 56 elements, Figr. 5, and
1050 IVolts, andi weighiiug about 5.8 tons, its s-fe workitug load
is 41 1. per squlare fout, and it can carry a veluicle of 7 buns.

Bridgies up 10 82 ft. sîtan, adapteti for heavy tnilitary service,
seIcondarv rcads, &c., can bu3 cotustructed according to tbe type
Fig. 13, and exprrimeuts have been conducted with theni,
showîng thuat with a total wei2ght of structure of 8 tons, a
uniforinly distrihuted loa I of 17 tons can be safely cariled.
For larger openings anti beavier boais, the elemniits can be
doulileti as already exhlaiuv(l, so as to nuake double inter-ection
paîtels, or the width andi nutuber of main girderg nîay be iu-
creased. Snicb a bridge 131 ft, span, weigîîmug 495 lb. per foot
muii will catry a losti eqjîa.îlly èitributed of 165 lb. pter square
foot, with a strain of less tlian 6 tons per square inch.

A further development of tiais system, carrieti ont by Mr.
Cottran, is fotr the construction of railway bridges, eiîber for
contracturs, for nuilitary proeor for temporary work, andi
by suitably combinincg the differeut elements, spatîs melatively
coiutid,-ra1ee can lie very rapilly rouistrncted. Ejually the
smo el-îî can be used in the construction of pier8 as shoxvn
in Figs. 14 antd 15.

lu a large majority of cases bridges constructed on tbis sys-
tem cati he put together, ou one batik of the streanu thev are
to cross,, anti lie laumîiei 11110 their ultimate positiouis, tue ex-
trenwe igrhtness ot* the structure rendering this olteration corn-
paratively easy, anti wiîluuutany dîtugerous strain t eing îhrown
turion the steel dui itg the ojteratioii. Aîud siionit it be founti
ativisable to btalance the bridge (luriug tlîe perioîl ot iannchiîîg
liais can lie eaisily effecteti by adding a sufficient nunîber of
patnels in the ordiary eleîuîents.

The great atiinontt of cari- and iiîgenuity wbicb 80 emineut
a britdge constructor as INm. Cottran lias bestowed on the
elaltoratioti ot this systemi of portaible bridges, will douhitless
coninianti ton il the attenution of contractors, niilit.try authori-
tieý,, andt otiiers iii teresteti in a practical solution of est blisliiug
teînportaty commntutica tionu, raiily anti ethiciently. espcially
in coumutites wrbere tlw- transport of' materials iii dilfienît andi
co.stly. We sall probai ly take an opportnuity of again re-
feming to tbis sybtdin.-Ltginoering.

THUNDER STORMS.

BY JOHN 'rROWURIDGE.

Beujamutai Franklin onîce remirked, in substan ce, sadly to a
frit ilt, Il I t is IIow t-igllt vears since 1 sliowetl thaI inuarkinti
cotuli lie protecteti fronui the danger of liuzhtuiug lîy liglutiiig-
rodis ; vet thene is htrdly a boue in Plutlad, lpluia pnovided.
with thînu." The hieirt of the great Atuenicau Dhilo-ýoplie
would tie greatly warmeti if lie coulti percive the activity of
luis tli>c.htles, alto wa 'ltJy every lilter of a bouse, anti
sivekeii it ais aluere ail wvas pi a-e b, fine. Thero is no iluntioa
efietter tskt ot' tlue professor of physica thun tuis :'I Suil, 1
punt liklitniii--ro is t-n nîy bouse, ind, il' 1 erect theni, wvlat
eliould be th-m tormn aiid positionî t" Personally 1 have given
rte follîaittg ibbttîviated auawers :"I If youn tiuse is sur-
rotiuded by tail trees, on il* thene are higlier liotîses iii vour iti.
niediate neigtibonliood, 1 shonlîl tru5 t to the trees, or kiuîtlv
letve the ex pense ef your lighîuing rots to your ni iglibsi. f
your house stands alone, a proîninent, point ii "the land-
set pe, on a clitf, or rermote froni treeni, 1 sluoult lie in f tvor of a
proprnv placi ti lucLtingroti. I should îtlae two on îhree
poîut, titots tiurce or ftour teet attovP the hitilbest point 0it the
houe ; allow the metallic nod, whîictî stîînt te tut leas oie-
halE a square inch in sectioti, 10 rest, avithont glass inuluators,
ulton tbe bouse ; conuect aIl the lin sbeattîîng, the ctpper
gutters, the gas anti water pipes with tlais lightning-rod ;anti
contîci -the latter, by the shoitebt course possible, to wet
eart h. "

T'îese answers seldoni con cludle the corresponda-nce, bowever,
althougbi oije ge erally pretèts to leave to thue neiglîbon the
exp îî,e ut envcîtiug ligluîîîiîtg(-îods. One bîings inistances of
boubes baving beeti strutck wtictî are situateti lowver Ihati one's
neighbors, anud are surrouti. d ivitti tall trees wlîich over.bîî)ped

the bouses ; and one asks wi<hI a shuldier, IlCan 1 connfet n'y
gas.pipý,s with a lightniingo-red ?" Iiid.-ed, the wvriter or wouldi
lie authoriîv oit lightnipg rods bas flot au easyv lire bvfare hi,",
He musi niot only satisfy the timid beairt of the believer "
bum, but lie must ao fight withi ail hîs knowledge the bratell
li1iil ofignorance and suiperstition, who starts with tb,- Postt'
late that no scientifid mani knows any thing concerning thunder
and ligbtning, antd that the true knowiedye bas heen revealed
only to bim3eli f hile working in a corn field. It isnotl4oug ,lie
that an American professor of physics was sned for twentY Or
thirty thousand dIlars damî%ges for mîiutainiug that theul6n"
bers of a lighîiu2 îod company whicb placed lightningrods
like a letter U upon the roofs of houses were practically quick .
thue theory of this ligbîning.rod being, that the lighitninge, if it
struek one point of the UJ, wotulq be dissipated in to the airfot
the otber point. There is a liiihtiiing-rod company in Massa
chusetts at the rîresent time which ereets lightning-rrodie on the
theory that lighÈtîiugo always seeks electrical eartb.currefltg

sud if t here ar earh-currents benearh a bousthti Ol
should be protected. aud the rois l-,d inb, the path of the eartb.

current. If, on the other hand, no earth-currents rai near
the bouse, sncb a bouse is safe, and needs no lightningru'lq'
The electrician of this finm is self.taught : tbere are no bool0

on electricity in his lihrary. lie discovers the earth.-curreDUt
by a forked stick. Not deterred by the tact tbat there 19
evidence to prove that a disclîarge takes place betweert o
chargeal cloud and a current of eleetricity in the grouud,at 1

morn over, no evilence to prove that earth-cuirents move 1
regular paths mhrough the earth, and, indeed, no coclls"'o
evidence of the existence of earth-currenta, he persuadtes elVeo
the so.called practical electrician to re-arrange the lightuil1*
rods on bis bouse.

The student of electricity is therefore called upon to
the raundls of his belief ; and lie fluds it diffivuit to coliVi"ic
bis audience ;for tlîey are, in general, flot îsufficiently Cl
saut with electnical phenoînena to aplîreciate bis ar(gulenut
The position taken by mioat lîrofessors of pbysics on the U
of lightniug-rorls is haseti upou the expeniuîients of Frallkîîo
iii wlîicb be showed that pointed metallie rods, 50 to 5pe
facilitated electrical discharges ;the expenituent of aaSI
by which it iras shown that a person, and even the m ost,,,
cate electrical instruments, inside a large met allic cage fa
was connected wi Il the ground, was unafl'ected 1)y polee
discharges of elec tricity between the cage and the prunel C
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du(etor of an electrical machine, anti the statisticli C,)l ectet î
tbe Euglish moverument, which show, that, sincýe vessels ý'
been pîovided with lightning rods the nuinber of cisa5Uatîe
profduced at sea troin lightnittg hav,ý lteen greatly reducedvîthà
building cov ereti by a tuetallic netting suitably conuerted vr-
the gnound wuuld lie well protected froin lightningr. T he n5

1 1
est aiplroach to this condition of s ilety would. le ta conu es 0
the network of metallic conîluctors ahout a bouse, withl the
groui ; anti one argument ag tinst placiug under grou At
nt-twork of telephone atid telegrapli wires Ilu cities 1, t 1 ig
present, whereý they are very iiiiuienous, they piotect bi
frnt danger frout ligbtnitug. This is, of cou Se$ not tbeo
whiere a single telephote, or telegra ph wire etîrs a bou-qe ter
latter shonld alwavs lie well cou îiected with the gas Or h e
pipe. Ilu reu-ard, blowever, to the bel i-f tbat tai1 trees, "ho
than thie bouses in tlueir iitume diate neighborhood, protc e
hou-es, we cati point tu tbe weIl known efficietucy of sni511 Po1 e*f
in taciititg electricil ii>chianges. 1,y slotv degrees. Eî'cI the
andtI wig is suih a suilli poinît. Moreover, dturing a rdin, b
drp)Iitg frorii the leaves re luces the electrical charge 0OU )
tree to the smie sigut and aniount as that of the air in the e i
tue liate ueighborbood, as is sbown by the well.kinoWfl e
tuent of Sir William Tiionson, in which au in,,ulatedi Ci.<b 60
whieh a streaiti of water issues iii tropz, is conttected ýv1hs
e1ectronieier ; anIr thje latter shows ttut the metallie cs0 o
taken the tharge ot the air iii its neiihborbooi. Thf arop, of
waier cornîiuually reduc, the cati to the elect icil potl'
the neigliboring air. The tree, there-fore, cau be look k e r
as a umore important electnical factor than the few saient
points of a buildling..0

It is sate to affirm that not one out of a thousand lightffitb
rois ut presetit upoti our buildings are of any use, for a
simple reasnii that they are not ledi into moist grou0 d ýîrioS
therefot e offer great resistance to the passage of ail elet 1the
dicliat-gp. Any otie cau lie conviticel of' thts by srPlti
liglitigrodti an ty point, counec ing a briglit Wllîfa ter,
point, antd, bsving led dlie other end or' ttie wire to the. 0 *ll
pipe or to a body of water, placing one or two LeclaIlCh
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