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THE NEW TAY BRIGE.
The repart by the dîrectors ai the North British Railway

COinpsny just i;sued has tha iollawing in reference ta the new
Tay Blidge :-The quezstion ai the reconstruction ai the Tay
hiridge has continuied ta engage the anxiaiùs attention ai aur
director8 and they believe that the bridge finally decidu-d uîbon is
the hest possible under aIl the circunstances. It pravides for
the naRvigation ai the river with spans of a width ai 245 feet,
the greatest îwpight beiîig, lrom high water ta, the under aide ai
the gîrd.-rs, 62 feet as against 88 feet in the aId bridge. The
hune ai the bri-Ig- will be a uniiormn gradient, varied considerably,
being in one puart as severe as one in 74 north ai the four
navigable spana. There were if the old bridge nine ather large
SPanls. lu the new bridge these will1 he replaced by eighteen spanis
ai ball the 01(1 dimensionq, the girdels being placed helow un-
steed ai ahove the rails as before. Each ai the piers will be ai
briekwork and cancrete up ta eigyht and a hall feet above higru
Wtiter, sud oi plared wrought ira"n frron that levei ta the under
-"'te ai the girters. The termninatian ai the bridge at escli end
leill be by brick arching, sud a substantial parapet will be erectu-d
thraugbout its entire length. Many suggestions have heen
n1a'je for the utilisuug ai the oId founulations which ini themnselves
are (luite capable of sustaining the weight ai the superstructure;
but the insuperable objections ta their use lies in the fact that
they .'ere hiable ta scotir, sud this, iii tne new bridgP, would be
Prev'ented by inaking, the foundatians, except thase in rock, 20
tet below the bottam ai the river, where they will be beyand

the reach ai any possibi!ity ta scour. The report adil-It will
be Satisfactary ta the shareholders ta know that ail the clainis

*far Compilensation arisiog ont ai the deplorable bass ai lufe ini
Cannertion sAith the accident have been dispoaed ai, and that
Withaut litigation. __________

THE MONOLITIC1 SYSTEX OF BREAKWA:TER.
Mfr. Kiniple, harbour engineer, ai Westminster sud Greenock,

h55 Paiented bis monalithic system i of rrmng ses breakwaters
"'Id harbaur walls. This invention, enables harbaur works ta be
cMistructed in jointless nmasses ai cancrete in situ without the aid
of diveis, staguîîgs, or overhead, traveilers, ; in fief, without the
1u>e oi the oïdîinary costly plant. l'le systern bas been experi-
afefntally tried with succesa at New York, Quîebec, and Greenack,
aut hast year it was also experimeîîtally used by the patef tee at
'WiukI if the reconstruction ai the south pier-head upon its aId,
'or rubble fouîîdatians. The Govemuiment Loan Conimissioners
granted a su i ofirom £10,000 ta £12.,jot for tîjese repaira, and
fur thle extension ai the liead this year for iorty feet, se a5 ta ren-
"lr h8st vear's repairs sale against any seas which may enter the

aio Wîck. The extension will be af the samne manalitbic
constuction, and toninded. deep inta the liard dlay ai which the
bOtta, 11 ai thje bay is coniposed. At Wîck any breakwater which
if fa0t ai monolithia construction frrom iouudation ta parapet
cahinaot he relied uipon as sale agai*nst ail con tingencies ai sndden
and Severe storuis. There are nlumeroas places, it is belie-ved,
Wehere, had this systemn been used instead gi the ordinary blocks
'or 11RR, the hreakwaters would liave been in existence at the
1Pr'eent time, sudi at 40 per- cent. lesa cost. One ai its chief
huenits is its simplicity sud reliability, for any breakwater in the
ifoat exposed localities eau, it is aserted, now be constrncfed, et

about ane-hali the usual eoat, and certaitily within oue-third ai
the tiafe iormerly accupied iii executing these warks, for there is
fothing whiatever ta l)revent a hredkwater being cornmenced at
't,8 head, centre, or root, or being carried an simultaneanlI- fream
end ta end. Na skilled warkmen beyond ardinary labourera or
fihrrlen are requnired, and, indeed, a preseut of a patch ai Part-
lènd cernent ta same ai the paarer fi-hermeii is ail that is naces-

Flary ta enable themn ta repair or construot amall hreakwaters
alang the coast. The sy8tein is well adapted l'or founding on
'Oc<y or irregular luattoms, but in many cases trenicle8 would
aie ebe dredged by dupper or other dredges for the raceptian

ofthe cancreta. The caucrete is mixed either in buik or iiibl,,ek8, sud allowed ta set or barden out ai water, sa that' when
thrownl averliaartî inta ftha loundatians or works it its lbard enough
ta Prevelit the cernent fromn sepsrating lrorn tîte sand sud shingle
whi le PRRsing through the water, ftnd sait enougli when in the
*ork ta fali toget her aud ta beconie one compact mass. eClual if
etrelnqth aiter a short time ta the natural rocks. Where the
Walls are required ta be vertical or hattered, a iew iran rouis are
daftiae l hsld planka ta retain the caucrete ini forn for a iew
lu thi8 Manner esistad a heavy storrn within twen)ty-lour haura
hftr'he ineey puin, whuile atones ai several tons weight were

hured n eerydirection by the saine gale. -Engiueer «' Building.
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Mchltnics
]BUJRSINe OF PLIY-WKELS.

BY GEO. M. HOPKINS.

The theory of the bursting of fly.wheels, wbich bas been
accepted in the maj irity of cases, is that the centrifugal force
due to a highi velocity overcomes the cohesive forne of the parti-
clei ai the material of which the wheel is composed.

Oi course this explanation is entirely inadequate when applied
ta a wheel whose strength is sufficient to resist any tendency to
fiy to pieces frein purelv centrifugal action under the conditions
of its use ; but of the fact that such wheels burst na evidence is
needed, and some cause other than centrifugal force must be
assigned for the bureiting.

Supposing the tly-wheel to be perfectly 'halanced and withont
defects in material or design, it may be driven withont danger at
any velucity nsually considered within the limit of safety, s0
long as it continues ta rotate in a planeat right angles to its
geometrical axis. And it may be moved in the plane of its rota-
tion or at right angles to it, that is, in the direction of the Iengyth
of the shait, without creating any mure internai. disturbance
than would resuit fromn moving it in the rame way while at rest.
But when a force tending ta produe.e rotation at'right angles to
the plane of the wheel's rotation is applied, the effect will be
vastly different, and the result will be a tendency to rotate about
a new axis between the other two, and the centrifugal strain
upan the wheel ig Snpplemented by a twisting strain, which is
an important and generally unnoticed factor in the destructive
action.

To bring this idea to a practical application, the shaft and fiy.
wheel ai a high speed eligine may be taken as an exAmple. Let
the wIieýl be correctly dcsigned, well made, and well balanced,
and if its sliaft is proaperly lined sud supported in rigid jo trnal
boxes, the wheel will pýýrformn its office without danger af burst-
ing ; but support the saine wheel and shait upon weak plumimer
blocks, and allow one or bath of its jaurnals ta mave laterally
at every stroke aof the engine, or eveu less frequently, and a dis-
turhing elenient will have been introduced which will strain the
wheel laterally, and which, together with centriftga1 force, will
efféct mrilecular change in the structure ai the iran, and the re-
sait will be that il the wheel is nat irnmediately broken it fi-
nally becomes weakened, s0 that it will yield ta the forces that
tend ta destroy it.

Any wheel whose axis is swnng in a plane at rigbt angles ta
its plane af rotation, cither occasionally and is-regularly or ire-
queiatly aud regularly, tends ta tnrn laterally on an axis between
that af the normal rotation aiid that ai the extraneous disturb.
ing force. This tendency exists iii ordinary wheels, although
not visible. The engraving shows a flexible whefol, whieh cleairly
exhibits the eff ýcts of the distuibinog farces. The rim. is ai
ruhber, the spokes ai' spring wire, sud when the wheel is re-
valveul very rapiidly and inavu-d in a plane parallel with it-4 plane
af rotation, uc' disturbance resulta, and no effect is produced. by
moving it at riglit angles to its plane ai rotation ; but wheu tbe
wheel is tam ,d even sligbtly an an, axis at right angles ta its
geomnetrical axis by swingiuîg the shaft laterally, the rim, while
preserving its circulàr form, inclines ta the plane af the rotation
ai its shait, bending the spokes Into a concave formi on one aide
af the hut) and canvex on the other, showing the effects of the
distnrbîng force on the figure ai the wheel, as in Fig. 2.

When, the disturbing force is rbythnîical the wh eci sets np
lateral vibrations and wiLe motions in the rim, which are out
ai aIl proportion to the extraneaus farce applied.

Fram. the experiment it is evident that the lateral swinging
ai the shait at a fly.wbeel (f*or instance when its journal boxes
are baose,' or wben the irame ai the machine ai which the fly-
wheel forma a part is yielding) tends ta weaken the wheel even
wben the lateral movement is slight ; and where it is great, as
wben the shait is broken, the twisting effect is correspondingly
great, and the wheel or its support Mnust yield.

No rotating machines are more suhject to bursting than grind.
atones, and generally no rotating bodies ai equal weighit are
iaunted upon such amaîl szhait8 or on auch weak supports. The

auspended, anes are especially hiable ta the destructive action
above described, as their irarnes are geuerally far too weak.

Fig. 3 illu-trates the effeet ai a lateral blow on the rim ai a
fly-wheel. 0f course the etl'ect is much exaggerated in the flex-
ible wheel, but it shows the farm taken bF the rira under a blow,
the blow proa'cing a much greater effect on the wheel while in

1motion than when at reat.


