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FLY-WVlEELS.

la connection with a fly.whecel there arc rnany
points wvhich render it ane ai the most important
féatures ai a thoroughly well.balanced steam-engine.
The necessity for its use arises froîn the irregularity ai
the crank-actiorî, upon whichi iost steam.engines
depcnd for the transfornmation of reciprocatory ia
rotatory motion ; but besideb. its character af lieing a
regulator of motion, it is also a reservoir of power, use-
fuI when vat iations occur in the load an engine has ta,
carry. ln sorne cases, also, it is uscd in conjunctian
with a blt or band, %vhich acts as a sort of pulley, as a
means af communicating power.

F or a fly-whi.ýel ta be truly proportioned. it should
lie impassible ta detect any variation in uts speed, or la
the motion ai the engine. This being equivalent ta
uniformity ai power, the dimensions ai the fly-wheei
must lie determined by tht nature ai the work ta lic
accomplishied.

VTariaus formulze are cmployed by englue builders
ta assist theni in judging the proper size and weighit of
fiy-%%hcels. Foi instance, the l3uckeye Enginc Coni-
pany, in order ta arrive at the wcaglht of rim per horst-
power, davides, b,5u0,ooo by the diameter of the wheel
iu feet and by the square of the number of revoluitions
per minute; c.g., an angine niking 100 turns per
minute would require for a 13 foot wçheel 6,5ooooaa
(13 X zaooo) = _50 pounds per horse-power in the rim.
This is for automatic enginas; but for those ai tht
throttling typ, the Bucl#keyc Company would substitute
5,o00,o00 for the former figure. If a small -whcel is
required, equal in cficiency ta a large one, its weight
should bce uuivcrsally as tht square ai the diametcer ta
centre ai rim thickness, as comparcd wath that ai the
larger wvhcel. For exaiplc, if the diameteroi the large
wheiel ta centre ai rim is iS feet, and.that af tht small
%vhel 14 fect, thea the weight of thé nall wheel should
lc as iS x xS = 324 is t014 x 14 = 196. compared,
with the large ana.

In arder ta, have the Iaast amount of friction, tht
best position for a fiy.wlatel is as near as passible ta
tht crank.

To produce a full affect, tbcy iaould bce accurately
centerad and lialanced ; and the speed at which thev
run should lie also duly supervised. It is difficuit ta
lay down any deflate ruie on this point. The truc
proportion must bc d*tarmnined by'thc n « urc ai the
work ln band, tha lcngth ai strake ai the: engine, and
the accurate balance ai the rotating parts., In cases
ivhert the speed bas ta ie daarcased or incre2sad
suddenly, a very heavy fly-whel. or one rotating at ver>-
high spcd, should lie avoided.

BOILERS. -

Tht causes ai daterioration in boilers are varied.
la sorte districts, the fied-ater coutains an excessive
quantity of sait, or of acid ; or it is zaken froua copper
mines or artesian wells. Ail thase are detrimntal ta
the gaod condition ai a boiter. The feed-watar shauld
bc the best abtainable, and maany explosions have li=e
causad by xmgligencc in this respect. BoilcIrs shauld
never bce set lu damp places, for externat corrosion is
injurious. The introduction ai a fresh supply oi watcr
is, owing ta the rapid ganeration of gases and tht sud-
dan excess ai pressure, another fruitful cause ai expia.
:sions. For the sainie reason an explosion sometirnes
takes place whcn tht ezagincer, discovering low water,
raises the safety--alve and starts the engine: it relieves

the pressure of steam, causes the water to rise and
strike the heated parts, and stcamt in consequence is
generated over-quickly.

It*would materially decrease the risk of explosions
if the followving points wcre always observed:

There slaould at ail times bc a sufficient quantity
o! wvater.

Tiere sbould neyer bie a higher pressure of steam
than can be helped ; the pressure allowed by the in-
spector should under noa circurnstances bcecxceeded.

The boiter should be allowed to cool down before
being refilled.

i3efore starting the fire, it is well to try the water
gauges and ta sec that the water is at proper level in
the glass gauge.

Glass izauges and gauge coclcs should bie kept in
pefect oruer; the openings should neyer bie allowed ta
st0o up. Otherwisc, owing to the quantity ai scale and
sediment, one 15 àapt to bie deceived as ta the real
w'ater-level.

The safety.valve should lie kept in good working
order. bie lifted and oiled at short intervals, ta pre.
vent corrosion. and occasionally it should be ground mn.

If the steam gauge and safety-valve are found not
ta correspond, the former should lie tested, and if de-
fective, rcpaired*without delay.

The steam gauge should not bie exposed ta ranch
hcat. Tht pipe should be sa arranged that the con-
densed water will act on the gauge and flot the steam
direct. There sh-uld be a sruall cocc ta prevent the
freezing af conde;. eed water in c 'oldethr

The boier should be cleaned aiten. and after each
z1eaning, it should lic examxmed internallysro that any
defcctiveness in the braces, fire.box, crown-sheet, or
ather part should be discovered!and rectified at once

WNater should not lic put inio a boier at low tara-
perature. It is licst ta use feeà'water hecaters or injec-
tors, iwhicb. in the long run, are econornical, and add ta
the boiler's lease of life. The feed-pumps should bc
kept in good order.U

A stop-valve should lie placed betw.een the check-
valve and the bailer, sa that tlie former may lic easily
examined at any time.

Finally, the best saîeguard.against the risk af an
explosion is ta take great care: in keeping cve.ry part af
the boiter thoraughly dlean and ia goad working order.

ELECTRICITY AN!) STEAM.

It scaras a curious anomàly that at the very time
that the application of clactricity ta ail the purposes af
civilization bas shown such an extraordinary develop-
ment, the demand for steara-eragines bas increased in
almost the saine proportion. People used ta thinlc.
be"use electricity was coming inta use as a motive
force, that steamm would go out af fashian. The cvent
bas proved far otharwise. It is truc that there are ten
hundred clectric cars running now ta evcry one running
a few years aga ; but litre cornes in the question, where
dots tha clectric force itself corne froin ? In a few
caceptional cases it is gcncrateid by the power o! falling
,water or by that of chemnical mixtures; but for ail
practical purpases it may bc said ta be stemma converted
it electricity. Tht sante holds goad whtu we com-

sider clactricity as an illuminant. Tht light is formed
by the passing af an ciactr1c current between twa
pales; but '.ke current itself, traccd back ta its source,
is found ca spring frora an. engine worked by steamm.
In noa way bas stearn-powcr become obsolete; it bas
mnercly taken in a partner.


