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Pletely within the cage of the greater girders before the
'bridge feil. In fact the wreck of the train lies almost
ýertirely between the fourtb and fifth piers. The train,
therefore, passed over the 227-feet girders, and also over
tNwo of the 245-feet girders. It seems niost probable
that, at the time the train entered the hiyhgrirders, the

bige was strugglIngr with, and well.nigh conquered by
the wind, and that the extra resistance offered to the wind
bY the train turned the scale. As throwing, soTue light on
this View, we wvill give the best approximation of figures
8&vailable. In November, 1876, Mr. ED;ARt GILKES, the
cOftractor, who finished the bridge, 'laid the following
figPres before the Clevèlaud Institution of Enginee-rs:
-_Cg The exposed surface of one large pier is about 800
square feet, and of the superstructure-the girder-
about 800 more." In this calculation, Mr. GILKES only
takes the windward girder into consideration. This 15
6Vidently fallacious, as no one can for a moment main-
tain that the leeward girder would be completely shel-
tered by the windward one. It also assumes that the
offect of the wind on a lattice rirder is only equal to its
calculated pressure on the net surface of the ironwork,
if Concentrated into a plate of equal area; but it 18
ellknown that the wind would exercise a considerable

effeet by mere drag in passing tbrougrh the lattice work.
W08 beliewe we are witbin the mark in reckoning the
PreSsure on the lee girder and the drag, as equal to o ne
half the net pressure on the winidward girder. We
Should thon have 800 + 800 + 400=2,000 square feet.
-&ssumringr that the pressure of the wind in the squalls
rose to 50 lbs. per square foot, we should have a lateral.
force of 100,000 lbs., on each of the great girder spans,
tOnding to, overthrow the bridge sideways. And when
the train came on to the bridge we 8hould have an addi-
tion of about 1,600 square feet, whicb would give an
addition of 80,000 lbs. pressure. There would thus be
a total pressure of 180,000 lbs.'actinlg sideways Egaiflst
o'115 span of the bridge.* To counteract this pressure,
there would be the weight of the train, and that of the
girders5 %vith a part of the weight of the piers. This
brh~ us to the point where the weakness appears to
bave been. The upper portion of the pieris, from about

f116 feet aboya high-water line, con3isted of very slender
cas8t..ron cylinders, braced with- diagonal ties. These

Weeso siender as to almctst menit the 'name of tubes, and
the boitq fastening their fianges together appear to have
been, onîy 11 inch lu diaineter. la' the downfaii of the
brid9e, these alender cast-irou piers have been almo3t
2oTletely destroyed. There is no doubt, whatever,
that the girderi were of ample strength for any possible

doad n thase piers would also have ivithstood the
dOW!ward pressure of such a load ; but we believe that

their excess3ive slenderness as compared with their great
,ei>i, the brittle material, and the absence of any fas-

tetting 5 to counteract lateral swayingv of 'the bridge under
gI!eat 'viad pressure, only tee easily acceunt for the
catatrophle.t Lt is weid-knowa that tail chimney shafts
MWay visibly in high winds. La the case of this bridge

Wehave somethingC anialogous to a lino of tail shifts at
* The total lateral pressure of the *id agai nst the thirteen

"Muns et girders constitating the eievatedl portion of the bridge-
",,(,,ngthe dpdItctien, for tivo of thos4e spans being oriiy 227 feel

ý-weuld be 1,103,300 ibs., without the resistance'of the train.

. 1 W wllpulihin our nx ubrtestatement of Som
bridge. Tlteir evidonce, if uncoittradicted, would show that thi

Ut ien Ws exremeiy iniperfect.

intervals of 245 feet, wîth girders 27 foot deep reaching
from, top to top, and opposing immense resistance to the
wind. Thon we have the added resistance of the train,
and the overstrai-îed piers grive way, tumbling girdlers and
train into the torrent beneath.

We are indebted to Martineau ef Smith'8 Hardware
Circular, published in Birmingham, Erigland, for much
of the valuable information contained in this article.

INCOKBUSTIBLE WOOD.
M. M. P. Foîbarri dlaims that he has discovered a inethod

by which wood ef any kind can be rendered incombustible. It
becomes. as it were, petrified, without any alteration in appear.
auce. When intense heat is applied to wood se prepared it chars
the surface siuwly and without fiame, but does net penetrate te
any extent, and leaves the fibre intact, whereby la case of fire,
the firemen would have no occasion to fear that the materialo on
which they tread would give way beneath th,ým, if this eperatien
had been undergone by the, wood cemposing tho staircases, floors,
etc. The following chemnical. compoundl is said te produco the
resuit ; Suiphate ef zinc 55 Tbs. ; potash, 22 lib3, aium, 44 13s. ; ox-
ide of manganese, 22 lbs. ; sulphuric acid ef 600, 22 13s.; water,
54 ibs. Ail the solids are te be poured into, an iron bouler
containing the watei at a tomperature of 45 degrees C., er 113 F.
As seon as the substances are dissolved, the sulphnric acid is te
ho peured in littie by littie, until ail the substainces are complote.
ly saturated. For the preparation of the weod it should ho placod
in a suitable apparatug, and arrangod in varions sizes* (according
te the purposes fer which. it is intended) on iran gratings, care
being taken that there is a space of about haîf an inch between
every two pieces ef, wood. The chemical cchnpound is thon
pumped into the apparattus, and as soon as the vacant spaces are
filled up, it is boiled for threo heurs. The wood is thon taken
eut an dlaid on a weoden grating in the open air, te ho rendered
solid, atter which it is fit for uses ef ail kinds, as ship-bnilding,
house-building, raiiway carniages and trucks, fonce-pests, woed-
paving-in short for any kind ef work. whore. there is any
liabiiity te destruction.

BÂRE BRICK WÂLLS-THEIR INFLUENCE ON HEALTU.
The New York Times of January l4th has the following: " lAt

the meeting of tbe Board et Iiealth, yesterday, a report was re-
ceivedl from Dr. E. H1. Janes, Assistanit Sanitary Superintendent,
in relation te an inspection of the recent additions to the new
Court lieuse. Dr. Janes sys: 'I found that the interinr walls
con.sist of brick uncovered by plaster or paint, and thereby
present an ýabsorbing aud evaperating surface, which ia my
opinion, is detnîmental te the heaith ef those who daily occupy
these apartments. From its porous quality, brick readily ab-
sorbs net oniy air and meisture frein the gronnd and atmosphere,
but animai vapors and impurities constantly escaping frein the

lgsand skin of those coiifitned bo3tween brick walis are alsc
absorbed and exhaledt in turn with the regular changes and puri.
fications et the in-door atmosphiere.

Il I arn aware that the experiments et Pettenkofer are cited as
an argument ia faveur of bare brick walis, on the gronnd that
air readily passes through thena; but persons holding these
views forget that animai impurities do net posss the diffusiblo
power ef gaseous bodies, but on the other hand, adhere te porous
structures ; and while iL may be ciaimed that foui air wil, te
some extent, escape through the brick walls frein an uuventilated
apairtmetit, the tact remains that air la finding its wvay through
the wvali leaves mos3t et it foulneas behind. Bricks se exposed be-
corne in time exceedingly filthy, and catinot be thoronghly

icleanei by any ameunt et scruibbing. 1 wouid, therefore, recom-
mend that the interior walls ef these rooms ho coeoreci with soma
mateniai that wiIl prevent the absorption and subsequont.exhala-
tien et moisture and atmosphenic impurities.' The report et Dr.
Janes was transmitted te the Surrogate, whose clerks eccupy the
rooms referred te, in the document."

ImmEtNst WÂGoNs.-Three immense wagons, te, be used in the
mines of Colorado, are being made in Chicago. The back wheels

aare six feot three inches in diameter, and the tire is five inches
awide. The wagons, inclading box, are nine foot high. They

a are each te ho drawn by twenty yeke ef oxen, and are capable et
arrying ten tons oach.


