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',o long ils this policy %vas fnllnedC(, tlic Associationî would pros.
per ini tire friture as in flic pas:.

Ili conclusion lie thanked tlic officcrs and nîcoîibers for tic
est client Support xiveîi inii dt:ring lris te -m1 or office, andi hoped
tlat tlic saille %votld l)c accnrdc<l luit during tire tcri thcy wvere
aîbout entcring upon, .issuring tben tlint lie wvould at al tiniecs
eîideavor to ido bis dut>'.

Itio. WV. Sutton, w~ho wvas rececîed Ticasurer, next maude a
fcw renîiarks, and îîreccited bis yearly report, wbhicli slbotted a
sUbstantial balance in tice bank to fle crcdit oi the Association.

liro. WV. L.cws, wlîo wvas re.clected V'ice- President, tli:nkced
flic fileiebrs for rc-clectilig Moi, and saisi lic îîould continue ta
trv anid do lris lut>'.

lira. W. Illackigrove lias lield ftic positioni of Rýccning-Sec-
retaîry fur tire past t*irce ycars, and lias just bceîi re-electcd by
.icclaiiation. Lira. Illackgrovc iakes Ille best Secretary file
A\s'ociatinii evcr liad, andt can point witli pardotiable pride tu
tlic fact tlint duriîîg lris years oi office uni onc omission or mis-
take lris occtîrred in flic minutes. 'l'le Association is stutlying
its own interest 1--y keeluing lii in tlic position wlîicli lic is so
veil quabicd tu tili. 'l'le office ni lZccardling-Secrc:atry is fno
bilîccure ; thiere is ail> atiiotîlît of %vork, attacled to it, but Bro.
lllackgrov'e is a «'înstler" (csnecially wlîii lie is ruiining iii a
1oo yards race for a fille nintlel dlock).

Biro. C. Mosely %vas re-cectcd as l)onr-Eepcr, and %vill con-
tinue to guard tlic vickcet as ze.duisly as iii tire pas:.

ie Association is looking forwarcl to a1 ycar's solid gond
wnork, anid if it continuies to prosper as if bas donc, it will before
long beconie flie leading statinry engilicers association iii
Amncrica-and tlîat vvitlîout becoining part of tile Il. S. citlier.

By flic way, 1 hear flint sortie of tire marine engiiîcers are
gruiin4 about tile 'Marine Association nt beiiîg any gond.

Wliy dan't they joui tis ? It wvould (Io tlucni gond. Tliey %votld
fui :bat îistcacl af our boys not bcîng %villing to tcil an>'thiîig

iih-ickowv in the Association, <lîcre are oiten twvo or tlirve trying
tn g--t at tlie blacl, board at once. And yet wc are "on>'
%tatioiiary engincers, anyway, and don't amiount to a great deai."

.as a muarine mnan said onc day. Wei1l, l)erluaps wc clnn't, but we
are in a ftir w ay ta 'get lîcre." If a mani is ani "ingincer"b

iwlîîdi îcw o nius andI in ail tlie word inp ics it <es not
mnaster wtlietlîci lic is .1 marine, station:lry, or whl.

STRENGTH 0F BOILERS.
Tiik, tendlency of flie pressure witlîii a steani boiter is to force

tlic material insu tlic shape of a perféct spiiere. El'lperinicnts
have been vieil by unak-ing nodeis of varions si.apcs of stcain
l>r>ikrs of ant ciastic iîaterial, such as rcîbbcr, and dieu punîping
ai, inside so as to) prodtice pressure ni any desired ainunt and<

snnting tic effect iii altcring flie shape. By <bis pulan flic
<lîcoretical calculations have been testcd andi provcd to he correct.

I n a cylindricai bolet flicecnds, if macle lucinisplicrical, %vill
require no st.iys, but if fint, mutst bc staycd in order ta coable
ilîcin tn resist tlie saine pressure as tlîe cylindrical part. liln a
cylindrical boilci of an>' given dlianmeter, the strain tcndîng to
ruuture the sîxcîl depends upon flic dianieter and tile pressure,

anîd ks found b>' inuliplying flic pressure and diame:ter <ogetiier.
lu inaking such calculations, it is absolutely necessary tliat tlic

-sanie standard oi units be used. If the pressure bc taken in
j>ounds pier square inchi, thien tlie diainctcr mtust bc ineasurced in
inclies, andI it wilI be found convcnient in assumne one inclh as
filic lcîîgtlîo nile strip (if flic slucli, file strali upon wliich is t>
lîe calculated.

Let flie siiell be sixty iîclies in dianietcr, and tice pressure
one aîuincred pounds per square inich, %visai is file straiu,
produccd tending ta rupture flie cylindrical shell ? Sixty pouinds
x one hundrcd is six tlîotsand l>ousi(1. Thuis, liowvcvr, bears
equally on two sides ai the shell, tcnding ta break the cylindri-
cal hoop ino tivo equal paris ; lîcoce flie sîrain on cadi side is
tbrcc tiîousand paunds. Had flic cylinder been tluirty incbes
(liaiciter instcad ai sixty, the strain produceci by tfie saille
pressure wvould oni>' have becno nc-hall thiat amaount. It is
important here ta cansidier wlîat is meant b>' a pressure of îaa
pounes per square inch. If is :oo pounldsand flic pressure ofiftle
atniospierr, or about i 15 pounds, but as tie pressure ai the at-
mosphere is an tlic autside as wcIl, it is usually Ieft out of the caîînt.

Experilints are non beiîg mîade %virtl a %te.îi ioîlvi iuried
of oiiC Nhicil %vitbnîi fu li er. Liac'Iu coiutaiiis if% <nvii suîpfl>' of
water, anid lias its owiî Safety v-alve and connîectins. In tlie
muier one tile sicami pressure tised 15 500 ponulics lier sq. inchl,

inftie outer one it is 200 pntiiids. Il> tfins icails rte piressture
produciîig strains on flie plates ai tire siuer ne is srettucedl ta
3oo pntiiis, anid as it is sinalr i d iaîîeîer t lia, (lie miter
siielI, tlie total str<ii on cadi sIiel I la> be inlade rite saille.

iii the houler sixty inclies diaieter ioci potinds iessure as
sliown ou tire steai gouge vvas %liuwn to produce a1 striiî oi
3,000 potinds on cach inîch of tire letigtli (if tlie sIell. Wlîat
is thiere Io resist fins ? 'le thîic'kîîess of tie plate, or Irathier tlic
ziiiin<int ni iliîtal lefî airer Ille rivet hnIes have lîeei iade Ini it.

his sinîgle rivetteid sais Ille streiîgtlî nia> I>e lakeîî a: une-
hall tlîat ni flie snlid plate, anîd iii doub>le rivetîccl scams ;ît

sev'ei-teiîtlis ni uIl snlid plate. If ire plate be tl!.ree-eigltlls ni
anr inch t iick aîd t(hie st rcugt bf ile plate 000 o uliids gier
square inchi, tire%% the strenigili oi the double rivettcd joint wvill
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be 60,000 x- x - i 15,750. 'I'ii straîin %vas iotiîîd tu be

8 Ia
3,000, and tile strenlit Io rebîsi St r5,750, or aî litile nmore #baln
five tuiles. Ti'îs is a %Cr) miniot différence and is called tile
factor oi saiety. 1 t is commni to biave n iicw boilers a1 f.îctor
of saiety of16, or5 o nctli 4. 'l'le iiecessitv o ait

suclu a différence b)ctwceen the stretigtli aînd the strutîn ariscs
fre-ii imperfectionis iii %vnrkîsiltiiip, aind unicertaint> as Io the
actual1 strengîli ni tire particular plates.

ENOINEERS' PICNIC.
TitI-: C.A.S.E. 1 icnic at Oakville, on July st, pîrocd to be .îi

titncti.ilit;ecl sttccess. Notîvîtlistanding tire fauct chîat i tlie car>'
ninrning tlîcî e was a reguilar cloiwnp)our oi raîîi,and a ver>'glooiy
outlook, fer rte day, Toronito engineers anîd tlieir iriends tuî uîed
ont about 350 stsîofg. Witli abuindance of pro>~ ibions andi gond
feeling, ail wvere bouill foi al goott finie, anîd ticir expect.ttiolis
wverc itîlly realized.

'lli long libt ni conîipetituons %vas c.<rrie<l ont In the letter.
.Steani vvas let ou i a:tirce od ock a1 ter), lare sari owïig io
the wcatlieî. Uwiuîlg ta tile Ilîigl pressure carrtiedl anîd tire fact
tinat tlic governor mnrkcd to a dî.îrîî, tlie bottoin ofaite pro

giamine vvas reaclîcd îvitbtnît a liitch niai» kild.
The first eveuît was a uoa ypîrds rn-e. nieinhelrs nilv. <lie pril-s for %vlliell,

a stîaving set. :1 caddcy of coffre andI .i ho.ck saiw, w,'rt nnîî hîy lirai5.
('iihtn,.lit and tliiîîgioî. of h tniu,îttai, and hro. luîglir-s. tof Torontou. in
rie order nanieti.

zo'o yards race, Openi te i- Det>tviîg. $3; 2t)(1. /îgcvçi, $2.
Runuiing long Itiiîiii>- is. tiru. itelîiigton, i toit coal . 2mi. liro. (iiiht.

niait, 1 îxwket koî%fe , 3Mi. lira. Btutter, knitc sharp.-ner,
75 Yartts. Otd uiens race- uSi. 11ro. S1111083. î'ngiairer'S 0il SA' , 28X111lro.

('ilchrist, sîriig Maîttres; , 3rd. hiro. Carter, I laiuitoi liïme,. oni. ycar.
îoa yards boys' mc--ist. Finlay. $u . 2nd. Iioyle. ;o cent,.
tiug of taîr- J tnnlton vs. I orvonîn l'ri7t-s. silv-r clip aîd hix or cîgar-.
wnIby Varontu mi (%%0 sîraligliî îîuls.

>'<yard girls* ra-ce-iîst. Miss Willi.,uîis. loir vases, 2nd. àiss trv-ing.
Standing Iiit jîimnp-sn. tkllîngtotî. rîîbhetr ca.îi ; 20<?nd e b as ,~

3(11. W. Le!wts. knife sh:irpest-r.
Siuking ravet--tsi. lira. Caffrey. Mer gau b ii>c. 2nih. lire. 'I.îraîînî

ecady Iatvicco, 3rd. liro. %Vilcox. lîriar pipîe.
.Standinig braad juniîp. openr toitl- -re. Nir. W~isitî.. tati otf i *~, fBru.

M-1in. b,îg Of ilotîr. 3M1. -- -. knife shiarpener.
73 yards race. iginter%*ue si îs ILiiii. silvt-r %%-;ter pitche~r . 2ntl.

MMs ley, s8ivtri lîttter dis»à . 3rtl, Nirç. Slarslîl. I lamoîltoit Timel. une
y car.

liest waltzers-ist, Il. Gnraliîu and lady. sihercreit bst; 2d, Mr.
.111d Slr. Wiîty. laly*s ian, 3rd- Nlr. li-nw-ll and lady. pound of tra.

Qiuaier nuile race, mneint-rs anly-ist. Ilio MosefrAy, houxM'iiltj liank.
2siti, itro. Nichai., copy of S. P. *rîiî s - Dynamîuo Nl.tcliinery "., 3(d,
Itro. Milter. 4o yards cation duck.
)Iijttiug shai. openi to ailg uim, J. 0 Riciey. tun of coal . 21111. W. tirti.

bas Of suai)p 3r1. W Leutti k9life slarpr-zîsrr
Siioe race-Miss Waîî-rbon. i pair boots; 211d. Miss I'as'ots. birîl cage.
Enîtinrt-rsý y.ang rallies racr-isi. *Miss I.vLrctt. (,. P'. elock . 2n<1. Mi->,

Niciiol. 1Itamîiiion Sp u/rnar olcar. 3ri) Miscs i-asa iihret bottles of
pickles.

Juîcges and starters, race-i. MIr. Jolituo. i <on Of ma.'l . 2nd. lira.
Nose-ley, st ton of coil - rd. Mr 1 l.îrrisun, kuiifi- sliarpeneîr.

Consolaion race- ist. %V. Bla.ck-groir, muamnlel dock, 2ui. 11Ianillon, .

Mid Of wOOd; ' 3rtt. W. rerry. iiouikey wrencîî.
'lle intention v'as to have liac aî g.îuue ofi Iuiebail, Il uiilton % b.

Toronto, btît a shower stappcd tiue gaie nt file enud ai tire first
innrnngs, wi<li tie score ii las-or niof Hamiltn.

'l'le wet morning prevented unany fi-oni attcniig. As ii wos,
tfins n'as filic largest gatlîermg oi enguuleerb ever gai togetîier iii
Canada. AIl present expresscd tlicmsbelveb as batisfied with
the dLy'S auting, and rie pucnuc bids fair ta becamie anr
annual une.
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