
the fulernîn equal <o Itaîf thlIcriîgtlîi ofthe amni itself. neaily). A valve witi thic dimensions given above will Stein from the fuicrtin, andI livide tire produet by the
This anlOuts t10 saying that a uiîifoinî valve-a1rniacîs tlierefore Ibmw olTai just a trifle lcss Ilian 49 pounlds pier weiglit of tlie baIl. *rice quoticnt is flhc distance, A,
<ho viinî as il would if ils ivîglit werc ail conccttatcd at square iI andtihle caictilation is siniflar in aIl cases. Ilînt the bail niust bc placet! froua tige fulicrunil, il, order
the inifdile point of tire arni. The point in a bod> Siýi-rîr«. it WVEîoîrr. The mcetiud of setting the thai the valive inav blow off at (lie rlesircd pîressure.
whirli possesses titis p.opîcnty is callcd tlhc cciiîc of weigit, wlicn the blowiîîg-ofT pressure is givcn, is ainiosi CAtil iONS.-lIn applylig tIiese noies lava tlîings iiist
graaity of tuec body. As WC have said, tlic center of prccisely tie reverse or the calculatiou gîven above. As bc carcfuily observcd. In the flnst
gTa%;ty of a straiglit lever niay, in practice, bc conbid- an exanuple, consider Ille valve slîown in Fig. tg. The plaire, the dýaincer of the valve.
cred toi bc hlf avay out towatîds tie eni or the lever ; but dimiensions are as folloavs . Di-aIlctcr Of <lie valvC=4', disk mtist be mecasurcd at a b, in
ifthe level bas an appreciable taper, tlhe ccntcnufrgravity leiîgîl or the lever=66', wveigli< of the b.111-5o lUs., c ~ Fig. 2o, and flot i cd; for tire
%vill bc ncarer the f-icroin. Thbe position of Ille centen aveiglit of tlhe lever - 8 lU)s., aveiglit of the valve.disk \steai acts oniy on the cîrcie whoqc
of gravity, con bc founfi, in sucli cases, by caîctilation ; anfi Stein - 7 lUs., distance orf valve Steinu froiîî filicnuni <lianicter is a b. Again, if the valve
but il is simier t0 <akec the lever out, antI balance il S'. Il is requinecl <o set tie bai so tuai the valve shahi Stein bas a square top, as îndicatcd
iCroîs a thincc.corncncd file, as sliown iii Figs. t6 and inw at ioo ibs. er square inclh. '!'lîe caiculation is as _ in Figs. 2i andi 2:,, m r n must U
t7. It rle. balance wheîa the center of graviiy isjust folloîvs :T'le arc:a ni a 4 inch disk isJ 4 4.7854= 12.56 taken as tire "ldistance of tlie valve
over dite ecige of the file. andl thc distanîce li cati dlieu bc sqî. in., anti if thie steani pressure is loci lis. per sqiuare Stecn from the foîlcruin "; i>ccause tlie manient tlie valve
neuasurecdi ircctly. inclh, the total uipward piessure against tile vaive-disk is raises iin the icast dcgrcc, the: pressure of the stem isaIi

C.îtCUATION 0F BLt itOWiNG OFF 1't~tm.. 2.56 x so00= 1,256 potinds. If tire valve wcne af <lie applical <o tire lever a: n8, as is plainly indicatcd in Fig.
Ve arc naw preparcal 10 give a caîlîpicte exonipie of the "IIcoad wceiglitIl kinfi, a ioad of 1,256 lis. on thîe valve- =2.

Cclaî ion of disk %voulîl tiierefuire: cause ii 10 bmw% at 10o lUs. per Aitliougli thic fomcgoing article is intcr'dcd simply bo
blovving .point of square inclh. W~e thenefore have <o set the baIl i sîcli e.xplain the principle îînderlyîng Ille lever safcty-valve, it
a1 safeîy - valve, an Place that flle action of thoe ball, the lever, and the iîîay bc well 10 toud, uipon one point conccmning the cou-

r4 IlL.et us take tlie direct wciglit of the vaivc.disk, antd Stein, shahl bc equai struction of sîcli valves. 'llie point wc have in mind Is
v. - 8 -- 4valve slîowii in to a direct matI oif 1,:!56 lUs. Now, the lever wcigiis t8 this - Wlicn the builer is under sîcaîn, il is an easy

Fin. î6& Fig. 18. Thli lUs., and i s II'center of gmavity"I is (S-.Y) 33" froîn the tiiotter 10 tmy tue valve, atnd fiuad out avhcîhrr it works
an is 17.in. long ftilcruin. fI is tiicrcfiîe equivaitto na i98.otincl %eiglit fmcciy or nal. Il ouglîl aiso <o Uc eaisy t0 dIo <bis, aviieti

ôantd ieiglis 3 laid directly on the vilve-disk ; for b>' Arcliicdcs' grIe the biller is out of use ; anti ini inany cases it is sol
pouns ;t le ie iitit hve sia> Mien thc boiler is not undo.r sîcani, iî is suiffi.

- bali Weiglîs 20 33»x X8 igbs.=S"x cqudiva-lenI deafi loafi. clent Io raiîse thue aeliglit and the lever, atnd <lien t0 try
puuinds andi is Noar 33 x 18=594, and 5944.3= 9S ibs.,as stated abovc. the valve stei with thic rhumub andi finger ; but sorte

Fa.set 28 inciies In Fig. tg this dead load (%vîîicli is equivalent t0 tie valves lire so constructed iliat flic vaive.disk is free

frDîiî the fulcrqlm; the va-lve-stcnîl 15 4« fro:ii thie fuicroni
thie vaive*disk is 2'in diaîîîetcr, and tlhe disk and si1cm,
together, wvcigiî i .4 1îouids. Il is requîred <o find the
blowving-'ff pressure. In tire irst case, let lus consider
the baIl. It is possible to toand the vav idrecîly
Uust as in the case of Fig. 2) witlî a weight wlîicli ldll
have precisely the sanie efrect, in pre'eîîting dit~ escarie
ci steani, that the actual 2o.pound bail has ; and our
6rit undertaking wviIl be to Iind out liowv big tbis inuagi.
nary Ildcad wigbî"I wouid have to bc. WVheu wc say
that il is 10 be Il quivalcnV' I to flie 2o*pouind bail on
the lever, WC nîcan thait it wvould just balance that baIl,
if il werc on thic lcft side of tlhe fulcttiii, insteal oif onl
the right ; and hence, by Archiiedes' principle, 28'x 2o
lUs. mnusi equal 4' luitiplied by the iniagiîîary Ildeafi
%veiglit." Now 28 X 20 - 56o, andi 56o0-' 4= 140o. In
other words tlhe 20-pounfi weigiîî, rit a distance of -8"
froin the fulcraîm,
bas jist the sainae 12
effect as a 140.
pound veight
wouli have, if 3 y.
placed directly £
9p011 t'le valve. 14-
disk. Inthesame -i-.-4

w eyW may in- 8. -

vestîgate the cf- Fi-. 8-.- I"4u( T'it lL fws,l. i'Re-uMki.

fect of the valve.
afin. Il weighls 3 pouods, and! its center of graviîy is
l6" frem the fulcrum. A tlîree-pound weiglit, j6 inches
froni the fulcrumn, is tire saille flîing as a i2-pouotd
weî,g.it, 4 inciies fro, thie fulcruîîî , becatîse 3 X 16- 48,
and iz 12X-48. lience the alermis equivalenî to

. z2.pound weiglit placcal directiy upon tlie valvedisk.
The whole lever valve may ilîcrefore be gregarded as
equivalent ta a II denal weiglit I valve loadeal vitil 1 53,4
pounids ; for the bail is equivalent to a, dcad load of 140
pounals, ihe arrn is equivaleni <o a leaid load of 12 potinds,
andl the valve-disk, and Stein, taken together, weigh î54
poiunals ;and i 4 0+ 12+ 04 15334- WCehave tlierefore
founal out tbat thic valve Wili begini ta blow vvhen the

total Pressure or
.'IOfidt steaîîî agninsi

ll101' the valve-disk is
10,8 153.5 potunds.

g ~ The part or thic
dtsk %which is ex-

. . .' posed toi the stcrm
33-........ is 2" in diaineter,

and its area 's.
L'ie. t9.-SitTTflNc TIIit IAti- thcreforr 2 x 2 x

.7854-3-1416 square inches. Tire total steani pressure
against tbis area beîng K153.5 pounals, the pressure agaînst
echd square inch of it %vill be 153.5-3.14(6- 48.9 poutnfis

wcîglit of the lever iîsclf) is rcpresenied by the sm,îll
weiglit niarked ":98" I; antire large clottefi bail obove
il (%%linse weiglit we aie abolit to finfi) represents the
dicod loai Iliat is equiv:aient Io tire 5o lb. bail nt on tie
lever. Tlhe dotteal acii, Iogetluer willi Ilue 198 lb.

tviinlhe aveiglit (7 lUs,.) of the diskand stelîl, ist
bcecqtial 10 1,256 lUs., as ave have seen. Thiat is the
dottefi weighiîi îust Uc i,o5 i lbs.; becatîse

1,05< + 198+7 = ,2i6
The problei lias nn, resolveal itself into placing the 50
IL bail a, sucli a point tliat it shahi be equivalent to a
dcad lad of î,o5i pounds. The valve steni bcing3
froîîî the fuicruni, Arclîitiedes' gives us

i,05 s lbs. X 3'= 30 IsU. x distanîce oif bail frmn fulcruil.
Noav 1,05t X 3 =3,153, inti 3,9 53 -* 5o0 63.06 inchies.
That is the bail mîust be piaceal 63 inclies froîu tlhc
fulcmuiîî, ini order Iliat thîe valve rnay biow a.i îoo lUs. per
square incli.

liJi.F.s.-Thc processes of ca!iculationwhlch afre ex-
plaînecl above ma>' now be suinnnaized in the foliowing
two ruies*:

Rui.E Il To final the biowing pressure wh-eo tlie
position of thie bail is gîven. Muitip>' the weigbt ofthe
bail b>' ils distance (A) froîn thie fuicruin, and divide b>'
the distance (C) of the valve stenm frani the fulcruto.
('his gives flhc dead wciglit thant is cquivalenti ho the
ia.) 'ricn niuîlply thîe wcigiit oif the lever Uy the

distance (B') oif its center of gravit>' froni te fulcrrni,
and &lvide b>' the distance (CD of the valve stem frota
tl;< fiticruin. (This gives the de:îd vveiglit <liat is equiva-
lent <o tlie lever.) Add toge!hei thc ta "ldcad aveiglits,"
so ralculateal, anal add in, also, the aveiglît ouf the valve.
disl, andl Stein. (This gives the total aveight that is
Lkeeping the aave.disk down.) Then (livide thic sum
thug, roundl b>' tlie area of thîe valve disk, in squiare
inciies, anud tie quotient is tUe 1,gressure, in pounds per
square incih, at whicii tire valve will biow.

IZuî.E 1 .- To seî the bail, so tUat tlie valve shahi
bioav ait a given pressure. Multipl>' the arca of tire
vailve-dkkl by tUie bloaiving off pressure, exprcesscd ini
pounds pier square inch. (This gives tlue total effort of
the steamn 10 force the vaive-disk up.) Sîîbtmac<, froni
<lus total pressure the aveight of te valve and steni.
The remlainder is the "ldend weigliît" io wliicb thc lever.
andl baIl, taken togeihier, inust bc equivaleni. TMien
mutltipl' dlie aveight of tie lever by thec distance (B') oif ils
"conter of gravity I froîni tUe fulctuîw andl divide by ilUe
distance (C) of tie valve stemi froni the ficrutîn. The
mresuit is thîe Il dead weiglit" Io tuvbicb thie lever is eqîiiva-
lent ; and if îîîis be subtractefi from thîe total dcad
tvcigb<, just mentioneal, the renuainder avilI Uc tic "1dead
avigli<"Ilto wicli the hahl alone mnust bc equivalent.
Multil tlîis rnmainden by thec distance (C) oif the valve

-ne Itcm i~t(ci to Fiz. I.

fmom tuhe steni, and in stîch cases Iliat the fact that
tuhe Stein is free prOve
no:hing whatcver, so fanr____
as <lue dis], i<sclf iS Co n-

eraIandl the cliskjbl kin1
iîuust lic Scparateiy in.
vestîgatect beomre the 1
valve cao be pmonnunceal 7 \
in gooti condition. If Fir z<.
tiieme is no escali. pipe
screwcd into the valve, tlic disk cao usuaîly Uc tcached
froîn %iue exliaust sîde, anal its condition noted) ; but
if suicli a pipe is provideal (as il is, in many cases) the
inspector lias 10 examine itie uiisk as aveli as lie can, fnom
the inside of the boiller. If <ie valve does fl happen to

~~ be secuned d' -ecoly 10
the nozzle, an examina-
lion from tUre intcrior
of thc boiler is flot prac-
ticable, andalien tUe
%vaste pipe has ta be
unscrewcd, orîlie bonneî

FIG. 22. of tUe valve taketu off,
befone the disk cao be

reacied. Thiese difficulties, whcn combincl avith ther
<oct that there is ofien no exteroal evidence ta show
whether the valve is sectirefi ta tUe stem or not, lead
us 10 neconîmiiiencl strongîy that valves with separate
disks bc avoideal altogetner. Thie>' have no ver>' marked
advan<age over Iliose in wiiich disk anal spînalle are ail
in one piece, andu as tue>' are likel>' to deceive one ino
the lief that aIi s in good condition, avben in realî<y
the dis, rnay lue stuck <ast, WCe feel justifieal in condemo-
ing tlîcir tise altogetuier.

SPOX4TAIIEOUS FIRES.

LAMI>JLACK lias Ucen knoaan ta take fine spon-
taneousl>':

Ouled or gieasy rags bave been seen ta blaze tîp in a
<cvmnunttes afier linving been throvn on thic floor.

Drical rubbsu exposeal <o the tient of thîe sun'ls grays
1 s been scentî 1 catch fine under circuinstances that
nendenefi any otiier cause inmpossible.

The stn's grays foctîsed tbrougli a avindow pane on a
platîk in thie floor containing pîne sap ]lave been knoavn
ta set il on fine.

Saavdust auscal for clatning floors, or absanbing spillefi
ail and vannib, shîould Uc remnoveal froni the buildings.

Sawdust accumulations arounal joui uis oh niachiner>'
are prolirle sources of fines.

Matches in the pockctsCofcast-off cloîbîng are dan-
gerous.

Varnisb anal turpentine cans piaceal 100 ocam thîe stave
ini calal wealhr are liable to explode andl catch line.


