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as ta causa the laver ta balance cxactly about the iulcrum, ; hen
such is the case the weight ai the lever ma>' ba ueglected in esti-
mating tha pressure on the valve." M'hen, the smail weight is
placed ou the end af safety valve laver outslde ai fulcrum the
weigbt Is ail on the top ai the fulcrum pin. As soon as the regular
wveight is plaéed on the lever tita pressure is transfcrred ta the
underside of the pin. the conditions being quite difféet; the oiily
cifeet the sinall weight would theà have would be ta taire its awn
v.aight from the undersida of tho pin and transier it ta the*valve.
in no degrea taking the weight off the lever oi the valve.

1 amn quite satisfiad that Mr. I3laclcgrove will see tha error lu
this ruatter. as others have doua beforc. It wvas a common thing
mnany years ago ta sec thesa wveights on saiety valve levers, but
tbey wvere soon doue away wvith. In a future number I will. If al
is wçl, show yaur readers a remarkably simple and absalutoly
correct wvay ai alawing for the wveight ai levers on saicty valves.

J. H. KILLEY.
Hamilton, Ont., May 30. 1895.

THE R. & 0. FLEET.

The follawing is a ist ai thé captains and ch ief engineers of
the Richelieu & Ontario Navigation Company's fleet ai steamers
for the seasan ai x1895 :

Steamr Captain. Eninter.i. Quebec ......... .... Nelson..... .. F. Gendron.
2. -MontrcIl .... ........ Roy .......... F. X. Hameliu.
3. Blerthier ............ Boucher .... E. Arcand.
4. Cultivateur.......... Paul... ...... Dion.
.5. Longueuil ........ .. Jodciu ........ N1. Braudet.
6. Boucherville ......... Renaud ....... X Mathieu.
7. Island Queen.....Lael.......J. Matle.
S. Hochelaga ........... Mandeville ... F. Chapelaine.
g. Laprairie ........... Coursel ....... Chas. Gendron.

su. Terreboune .......... Laforce ....... M. Sheridan.
xi. River du-Loup ....... Faubert ....... P. Elinghurg.
z2. Spartan............ Grange ....... C. 1. Taylor.
13. Columbian .......... 1%urray .......
14. Hamilton .... ....... Vaughau .... T. O'IRailly.
z5. Algerian ............ Dunlop ..... .. John Matte.
16. asot.....Crig ......... H. Noel.
17. Cor!ican .......... .Esiord........ C. McWilliams.
z8. Carolina....... .... Riverin....... 'i. Latulippa.
1g. Saugenay ........... St. Louis. . Lacroix.
2o. Three Rivers ......... St. Louis ... A. Lafleche.
2r. Canada ............. Bak-er ......... E. Denis.
22. Chambly ........... Tranchemontagua P. Birard.
23 Sorel.......... . ... Gouin ......... G. Gendron.
24 Mouche.a.Feu....... Crepon........ P. Baucher.
z5. Hosanna............ Paul..........

FAILURE~ 0F THE BO1JZEY DAM.

The news that ou the 27th April a ruasonry dam ai récent
design had givc-n way with disas trous results an the haadworks ai
the Eastern Canai ni France, vas receivad --vith juimetbing lilce
consternation b>' hydranlic engineers. particularly, as the reputa-
tion ai the profession in France for %vorks ai this clas5 stands nt a
high lavai. The failure af an earthen erohankment is always.
intelligible, and most ai the aId dams in India 'have beau swept
away ane aicar the other. owiug ta bye-,tashes inunoeciently
large ta, pass exceptianai fioods. A full investigation juta the
circumstancas ai the Bouze>' disaster, however, tends ta allay the
first feeliugs ofi.alarm, as the structure lu questioc isa=e for which
Engiish enginers wonld biardly Gara ta be respç%nsib!e. The dam
was intended for supplyiug water ta the sutmrit levet ai the-Eastern
Canial, and wvas ait aated near Epinal. iu the valley oi- the A%-rière-
Vjhen it gave %%ay the irnpounded %vater. amunting ta 7.100.0co0
tous. resbe -d dawn tha valley. destro) ing cvrytbiug on its-path as
far as Chatel, sorte ton miles ta thec.orthl. From tha contours, it
%vouid s=en that the Avrière vallty la %-cry narraw,.though at inter-
vais it widens out somevbat. clasiug laa'gain later an. Tha(al lu
the ton miles betwaen tha battare ai the teservoirand the River
Iaile nt <Zhateli s ahon: 430 (oct. Hence there'was a fail ofaie
.Io feet par mile, vihich is, of course, rcevo for such a body ai
*wter as tbat set frec b>' the failure of-he dam. This latterç=a
hult ci dressed -stanc, laid in lime, mortar,.tbe =atcrialheinga
sandstoueconglomerate'baingacrusbiugstrength af from295 ta 53
taýns per squarefot iu différent specimen. The tensile strength
was, bowtvcr1 camnparatvay low.axnontlng te oui>' eleva tausper
square foot. The spedifir-grarigy aU-be materlais usod is stated ta
bc about a.a. The profileofa the structure, ns .origically buit, is
shown by the datted lune outiue in cu t. Iu plan tha structure

is quito stral1ght, and is 1-70.5 fect long- It was faunded on the
ane couRlomerate rock as that used for building It. The upper
loyers af this rock were, however. greatiy fissured, and ta sava ex,
pense it was determined flot ta carry the foundation down ta0
Impermeable material, but instcad af tbis a *1guard wall " wvas sunk
bclow the dam, as showvn in the figure. the bottomt ai this %vall hein&
3 fact bclow the top of the sound rock. On attempting ta 611l the
dam. however, serions disturbâiuces took place. the structure
bending hârlaontally for a length ai 440 foot, the deilectioh at
the centre being rasz feet, and the dam aise shcared off from
the guard wall: in short, It slid down the valley several
friches. It was thereupon dtuterniined ta empty the reservcir
and strengthen the structure. The alterations made are well
shawn in tho figure. The Iawer portion af the dam was increased
la wvidth front 37.5* (t. ta 57.3 t.. and abutted on a bcavy bressum-
-mer sunk doWn ta, solid rock. The thickenisig. bowever, wvas not
carried up ta sufficient helght to avoid the objectionable tension
on the up-streara face. As the figure shows. thc fine of resistance
lies- conslderably outsido the middle third of the section. There
would thus be a tension on the up.stream face tending ta open the
joints thora, and ta admit %vater ta tho middle af the mabonry.
The mortar used was apparent>' not ver>' bydraulic, as ta, make
the dam %vater.tight the whole af its up.strearn face bad been
raudered with .a layer oi Portland cament x3É lu. thick. This
rend.ering mnust have beau considerably, cracked during the sbifting
ai the dam; but. apaît fromt ibis, the tension already referred ta
would also tend ta crack It. In ail prohability. therciore, the
structure mas wvater.loggéd, and during the v'ery sèvere-frost af the
past wintcr, this water, in freezing,,would tend ta disintêgrate the

structure, reudcriug it ]fable ta *fail au.the first oppartunit>'. Au
exalnination ai the débris would -show whethcr -ibis vlewv ai the
matt6r is w'eii base&.

French engineers are not great: belicversin the tbaory that the
line ai pressure o! a dam should lie wlthiu thé middle third ai ils
cross-section. lu-s periecUy> truc that eiistiug Masaurynrehes are
-gtanding pariect i efll althongh -thia lice falls weo1lwithout the
middle third. andin tbe cas oi the Furc.ns dam there la aise some
tension on the mazsohr>'. but only. if we rerricmber aright, when tha
dam is empty. !he tension «bclug on the dcr.w-treamnsid. It cer.
tâinl>' seemis adrisable, hawever, to avaid tension on the up-strcam
Lacé of à dam, as an>' tendency ta the apening -af joints thera is ta
ho avaided. the marc particuLarly whrn the cernent used ia non-
hydraulic. 'When goad Portland camtent la used. the mattar la ua
doublt lésa imprirtant. but the precautIon Ia nt an>' rate a rensanahie
ane. and we have yct ta le=r ai a (allure ofia dam lu which the line
of resisttsnce bas beau canfitied ta the middle third ai the section lu
accordance -with this vlaw af the niatter. The safet>' ai a large
resez-vair dam sbaxild not hac campromised b>' the omission ai an>'
reasouable precation. as repeatcd experieuce bas shows how dis.
astrous suchr.accidcuts xuay -ho. Thtre la aiso rnncb ta bo said iu
favor ai curvinga dam Inirpian. It i true that no great adivantage
can ho shown ta cxlst front a thècretical point ai viow, andi tha
stability ai tha lamons Bear Valey' dam bas neyer been qita atis-
factorl>'accouinted for. Neveatheless, quite apart from the aup.
port-d&irvix (rom any arch action, *the curvad plan bas an adrau.
tage iu thoart timt thara la thelà no- tendcncy for fissures; ta iarm
on the dowà-stream sida. Whez the structure ii straigbt lu plan.
niatter are differant, and thaugh experlence shows that with seit-.
able matérial very littie trouble xnay ha- expctd (rom cracks af
tdi nature. the tendency ta farmi them. la there, and nia>" j=a as

ieibe avoided The differenêc'lu the quantit>' of malerial in the
cms ci a straight d= -and curva- dam 0! tha saine section la lu.
significant iu practce.-aa the arc and chord aubtondingan angle ai
30 deg., aY>' aul> differ by 4-1 par cent., and titis increase might
*withont danger h3 avolded by slightly ieducing -thé z=e o! cross-

=etlanýin the casa ac thé curved dard.-Engixarlug, Landau, Eng.


