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TUE LEVER SAFETY-VALVB.T 1E fallo%-ing iniercsting artic an tic satcty valve
is repieduceul tram a bite issue ot Tire Locooie .

GENI:uAu. kR. Wc have recciveti se mnany
requcsts for a ride for calculauiîîg tire position cf the
wveighit on a safcty-eaahe, and tlie blowing-tf pressure
wlîen tire position et (lic wceiglit is givcn, tuai we have
thouilit it %vise ta ptiblisti sucli a rule in Tlie Lecamao.
tive. hI îvaîîld. bc easy te give a simple formula fer (lie
pîlipose, but wve have cansiclereti thai Uic ivants cf engi-
neci-s %veuld bc bcst met b>. expiaining tirc tlicory of tire
lever-valve, and shawing, as clcarly as possible, the
reasen ler ecd step in thc calculation.

OIijECI'0F THE SAEVVî.E-h bjcct et the
s-ifcty-va.ilve, as evcry anc knews, is te prevenu tire
pressure in the houler frein rising ie a dangeraîis point,
i..................;%--------------------'
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by providirg an ourltîc ulroîigh whicli sicani caîî escapec
îvhen the pressure reachies a çertain lîmit, wvhiclî is de.
termineti by the strengîh ot tilt hoier, andi by thc con-
ditions tînder îvhiîch it is tei work., The sinîplest device
for attaining ihis endi is tic "de.td-%veîght" valve, tire
prînciple et îvhiclî is illustratecl in Fig. 2. lu cansisîs
siînply af a plaie cf iran, laid upon a nazzle, and hiel
doive by a %vcight. The calculation of the blawving.cff
paint of such a valve is ver>' simple. In the valve hieme
shaîvn, tor example, the sîcani acus againsi a circle twe

inclies in diameter. l'le
aiea et a twe-inch circle is

ix2X785-3-1 sqin.,
3/4eand theweghît tnding te

-hald tire caver plate daive
being 314 lbs., it is evident
that the valve irili nou blove
ail until the sucani pressure
reaches too Ibs. per squame
inch. Dead-tveight valves

Fic. i-A~ )DAOWEIc,,T are uEed somewhat in Eng.
V'ALVE. landi, but the>' are seldorn

met %vith in thîis country, the commioner toai liee being
that suggcsted in Fig. i. lu ma>' be ivell te sa>' that
Fig. i dees nat purporu te be a gooti tarin of valve:. We
shoulcl ceruainl>' object ta it, if it were placeti upon a
hoiler afflereti te us for insumance, because ne &uiides are
provideti for the lever ar for the valve stem,. Tiiese
feaitures ivere intenuionally omitteti in the engraving, in
order ihiat tlicîr
presence might
net draw the au- P .
tention away
tramn the main
peints under
cansideratien -
the caiculatien, i..
nimmel>', of ie hlow.eff pressure and at the posiin ot
ilhe %veight.

TIIEORV OF TUE LEvEi.-In order te bc able un
pemtarmi saty-valve calculations intelligentiy, oe nîtist
have a clear iclea eft hc princiPle et the lever ; andî it
is hopcd ihat sucli an idea ina> be bad! tram a study cf
the illustratiens uhat arc presenteti hcrewiih. These

__________________________represeni a lath
or other ligli
piecc of ivoat
which is balanceti
upon a knife cdge,

andi inte which
an the under sidc:

,tapies are driven ai equal distances. A nuirber cf

balls et icati arc aise supposecl te be pîevidcd, ail
cxacily alîke, and ail being fturnislieti %itîh a lîoek nt %lie
top ancl a staple a( tire bottoin. Tire of thiese îveights,
u lien liting lîpan tlie first staple, as shown in P ig. 3, wiIl
jîîst balance anc wircglît hung upon tire secandi suaple,
an the etther suie eft ilt fulcrTui. ln the saine îvay, four

ein, Micn
- ~. ~. lîîîng upîon the

~ Il first staple, aS
@ Il -Iiowvn iin Fig. 4,
~ Il vili must balance
~ Il anc huing uîîon
X ~the fourtbsta.ple.

Five upon tic
1k. . secandi stapie, as

slhawn in Fig. 5, wiil jîlst balanîcc tîo upen tice fifili
staple; andt hîrec upon tU ifi staple wvill jusi balance
rive tipen tie ulîird siaple, as slîewn in Fig. 6. It will he
seen that in eveîy anc cf iliese cases tire latlh is bal.
anceti, piewidethe Ui eight upan anc side, wlicn multi-
plicti by its distance frein tice tulcrum., is cqual ta tire
îvcight uipon the ailier suie, multiplicti by its distance
froni tirc fuicruni. Thiîs is the pîinciplc et Archiimnedes,
anti it is useti in
ail calculatiotîs
rclating, ta the
lever. (TheJ
readcr may find
it a profitable
execcse te showv
iliat the systenis >
shewn in Figs. Fia. 6.
7 andi 8 are balanceti. A suggestien is affiordei lii
in Fig. 7, wiilce in Fig. 8 lie is lefu entirely ta bis ewn
resources. He sheulti fint ne dufficîîlty in cîther case,
liewcever, if lie lias graspîed the fiundamenual :dea îvhich
is conîaînced in the illustrations given ahove).

APPLICATION TO THE SAFETV-V'AI.VE.-We -.re new
prepareti ta apply thc principle cf the lever ta the satety-

valve, aliha1ugl
the re is stili anc
peint ta be

* cieired up bc-
fore we cani give
a cemplete ride.
(Tire peint te
îvhich ire refer
is tie influence
of the %reight
aftîle arîîî w'hich

Fir. 7.cardes thie bail;
I~ic. i.but for the pies.

cnt momanent we shalh censîder ihis arm to bc devoiti of
wcighît, andi ve shahl introduce a correction fer it latcr
on.) Fig. 9 is a crude represenînuien et a safciy-valve,
in %liich the total sieami pressure againsu the disk et the
valve is sîîppnscd te be 40 lbs., and tic bail is suppaseti
ta uighi go poîinds. Ifthe valve stemi is 6' lien Uhe
fulcruni, the
bail ill have te
be 24liarin the à

tîîlcrunî in eider
for ilt valve te
blo3w off ai the
given pressure
-that is, au 40
lbs. This is cas-
ily szcn, since I.8

6x40ecquais 10
x< 24 ; but if the rcatier bas any doubi about tire api-
cability of Arcliimcdes? mule in tluis case, he May noee

tai tirie op.
~ ward pressure

due te tice
steam can be

lî cenceivcd ta
"-. be repiaceti by

q- a 40 lb. iveiglit
'.* thung 6 o tie

lct cf tire fui-
'c ~ crum, as inuli-

cateti b>' tle c cd ciîclc. Tîle lever wil tîmen bc
equivalenu ta the c ic shntwn in Fig. go, which is similar
in ail respects te iliose siiwn in Figs. 3 te 8, and te

wili Archimiedes' rude plainly applies. If thc blo"t ing
off pressure %vert nlot given in Fig. 9, -and ve -%vt'i re.
quircd, te find it fioni tire aiher data there shovn. ut
slîoîld tenson as followvs: WVlîen thc valve is an the
point of bloawin ofl, thc upward ihrust oft ire vale,
stemn is just bitlanccd by tice downward tcndency of the
ball ; and. tlîcreforc, tram Arcimedcies' principle, go x 21
mutst equal 6 limes (lie thrust of tire valvc-stem. ilui
90 X 24 eqUals
240, -and licnce ~ --- 2r
240 is 6 tilmnes
the thrust cf te
valve-steni, anti

240-6 ( - 40 4
lbs.)nust be the
cxcrted On the lc

Mienit i abota blow aoff. If the pressure per square
inhetdestreti, esul 10dve4,th

totl pess eon ice valve disk, by tic areea of the disk

TuEAR% OFTUE VALVE-In Ortder ta take the
weiglu cf tic valve-arm into accautit, we shali first iake
a short digression for illustrating the nlcaîiing cf the

expression'«cen-
ter of graviy.

th ystemn
shown in Fig.
ul, where ihere
is anc bill on the
first staple and
one an the fitîh.

The anc bail on tilt fifîb stapie is equivalent ta ive
balls on thc lirst anc ; se uliat the two balîs on the rîight
hanti side of the fialcrura are eqîîivalent te six halls
suspendcd froin thie irst smaple. They are thercfote:
balanccd by the tue balîs on tie ithird staple ; aîîd, ini
general, if two MIls be hung tram any of the staples,
thcy wvould bc
exactly balanced
by a pair of bails
îvhasc distance
frein the fulcruni
%vas the average
of the distances
fram the fiist two. I.

Fig. 12 is a lurther illustratian of this lac. Naw, refer.
ring to Fig. 13, let us canceive the valve-amri ta be
waitlîut %,ciglit, except twe smail andi equal pieces af i,
vvhasc distances tram the fulcîuni are îcspcctively id'
and 2d. BY analagY with the twa pîeceding illustra-
tiens, we sec thai ihese two litze masses would be jusi

balancet by a
'~ similar pair of

-- --- - - ! n ia sses, sp aced
S ai equal disian-

ces; thcy wnuld
~ ,~ bejust balanced

by four simular
mnasses, hung ai1
a %listance tirm
thefulcium equal
ta haiftihe length

Ftrý14-eftheam. While
110. 14.this kinti of reas-

aning is applicable, strictly spcaking, enly te the case
in whicli the valve-a-n is cf equal thickncss andi width
thraugliaut, ar.d bas na irregularities whatcvcr, wve may,
in practice, ap-
ply it ta ail .

valve.arms ap-......
proxinîately uni-
fermn in cross-
section ; and by
cxtending the
conceptian et
Figs. 13 and t5
utinil the litie Fa$
masses becamne '.

se numesous as te fill trne entire lever, we conclude thai
a valve-armi of this sert wauld bc balancedi by a simiai
arm suspended (as shown in Fig. 15) ai a distance frc-n


