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way.  Inthese cases the thcandle power lamp i ased for the
standard.

There are two methods of distributing electiogy m practical
work, one m which the current s kept constant and the foree s
varied according to the amomt of work to be done ;s the other
m which the force is kept constant and the quantity s varied
proportion to the work done. Suppose we had at the top ota
il & supply of water which we wish to use for power, and sup-
pose that on one side of this hill we conld descend into a valley
in the depth of 100 feet, and on the other side we could only
descend 1o feet, and suppose, furthenmnore, that we wished to
operate ten water wheels from this water power.  [fwe put these
ten wheels side by side and connect them by a pipe large
enough 1o supply them aft, the pressure of the wated would
remin constant and the quantity flowing would depend upon
the number of water wheels working ; or, in other words, tpon
the athount of work dune. On the other hand, supposing we
pwe these wheels on the other side of the hill, one wheel below
the other, ten feet apart, and connect them with a pipe one
after the other.  To make this comparison complete it must be
consicdered that each wheel is on i shelf or terrace in so far as
the pipe is not in a straight line up and down the hill, and
becanse each wheel is supposed to require & head of 1o fect
only. Now, in this case the quantity of water passing remains
constant, whereas the pressure or tatal drop can be considered
as practically proportional to the number of wheels working.
To operate all ten wheels on this system requires a total fall of
too feet, and the same water works all the wheels : whereas, to
work the ten wheels by the other system requires a fall of only
10 feet, but cach wheel takes its own sepuate supply of water.
Although this comparison is a little difficult, it is essentially the
same as the two methods of distributing power by clectricity.
If, for instance, we have ten lamps, each of which requires a
current of 1o amperes in quantity with a pressure of 10 volts,
and we connect these lamps one after the other, then the sae
current of 1o amperes would work ail the lamps, but the force
would be 1o times 10 volts, or 100 volts, whereas if we connect
these lamps side by side, then each would require its own supply
of electricity, the same pressure would work them all, but it
would require 10 times as much clectricity to supply them,
FElectrical Industries,

THE WORK THAT IS IN STEAM.

THERE is only a certain amount of work that can be got out
of steam, no more, says a writer in Poiver and Transmission,
and without expansion thete is much less than there is with, 1t
would be well for us to be able to figure out just how much heat
and work there are in stesun at any desired pressure, both with
and without expansion.

The maximum work that can be got out of steam without ex-
pansion maybe found by multiplying 144 by the pressure inlbs.
ver square inch in vacuum and by the volume of steam at the
desired pressure, as compared with that of water at the maximum
density of 39° F., then dividing by the heat units per cubic foot
of steam from 32 to the desired temperature, and by Jievolumne
of steam of *he corresponding temperature  comiprased with that
of water at the maximum density of 30 F.
by Fairbairn & ‘Tate's formula .

CThis volume s got

1" 2302449513 :
l+o.72
in which I7represents the volume due to the tempe:ature and /
i the total stearmt pressure i wnches of mercary s,

Suppose that we wish to know how much manimum work there
is in steam at 60 pounds above vacuum, or rather more than 43
pounds per syuare inch by the gauge.  That maximum work wall
be
143 X 00 % ($28.32- 1) = 13§ X LO A J27.32)

170 58 x 328.32
£(170.58 x 328,52, cquals say 0.5 foot lbs, or 30.5 =772 ~0.54
per cent. of the total power.

Suppose that we increase the steamn pressure to 120 poundds
tutal, or pounds abuve vacuum, then we <bail have the masimum
amount of work
144 X 120X {227.50 - 1) = 134 X 120 X 226.325.20 X 227.30
56)+(325.20 x 227.50) = 52 u {00t pounds, about 6.85 per cent. of
the total work., Thus by doubling the steam pressure above

viouum we lave increased the mavimmn amonat of work about
Y pereent.

When it comes o igunng out the masimum amount of wank
which can be e dved per heat amt i steam swith expansion, we
must muluply 144 by the total pressure m pounds per square
mehy, by the volume compared with that of water of maxitmum
density, and by 231 times the logarithim of the strake of the
pistons divided by the period of full steam, plus 15 and divide
this by the same elements as before, the hoat units per cubie
foot of steam from 32 1o the temperature of the steam used
andd the volume of the steam compared with that of water at 30
Fah.

This is a very “long-winded ™ rule  and w much better ex-
pressed by aformula
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Instead of 2.31 times the Jogartithm of the relation between full
stroke and the time of full steam, the expression * hyperbolic
fogarithm ™ may be used.

To work out a couple of exiunples under this rule and formula:
Suppose that we have steam as before of 6o pounds pressme
above vacuum or about 43 pounds by the gauge ; and that the
cut offis at 'y the stroke.  Leaving out -learance and all other
disturbing and complicating causes, we get the followmg

V-1 --427.32
1 +hyperbolic loganthm of 4
f1=170.38. Then we have
144 X 60 X 427.32 % 2.3862q . .
17038 x 428.32 12058
which is, of course, just 2.38629 tunes the result that we got with
steam at 6o pounds and no expar .ion,

Now, trying steam at 120 pounds pressure above vicuum, we
have
144 X 127X 220.56 X 2.3802y

2.3862¢9

26,2

3235.20%227.30 T
or, of course just 3.38629 times the proportion where there was
no expansion but the same pressure above vacuum.

Now we will try cutting off at 7, tnstead of at Y. The ex-
pansion rtio is 8, the hyperbolic logarithin of which 1s 2.0794,
50 that we shall have with eight-fold expansien, 3.0794 times the
duty that we had withowt any expansion.

We may compare these six results with advaatage :

! 0o Ibs. Pres. 120 s, Pros,

No expanision at all 6.5 0.8
Four-fole expansion 15.0 10,3
Eight-fold zxpansion . 20 2

HEATING FEED-WATER.

THERE is something very remarkable in the slowness with
which steam users recognize the great saving they may make i
their weekly coal bill by the use of feed-water heaters.  In many
place. the gain, which might be seoured at no very great outlay.,
would make all the diffeience between o dividend and no divi-
dend. At a meeting of & paper manufactuning compauy a short
time since, it was mentioned that this one firm used <00 tons of
coal per week, and that the recent increase in the piice of coal
made an increase of £2,600 per year in the fuel bill, which magde
a reduction of ¢ per cent. in the dividend, or from 12 to 8 per
cent. This is ¢aly one of many works wheieat such large quan-
tities of fuel are consumied, and it iy well-known to engmeers
that it is the exc 2ption rather than the rule to heat the feed water
on its way to the bolers.  Yet by this means some firms are
making a saving which represents o large meome. A very
moderate estimate of the value of i heater which raises the feed.
water from a normal temperature to about 200 degrees, 1s the
saving of 10 per cent. of the fuel used.  This, where coal costs a
A1 per ton, and where, as in the above case, 220 tons per werk
are used, represents a yearly saving of £1,250 per years or
probably .a dividend of fron. ;0 pes cent. to 6o per cent, per year
on the capital expended on the feed water heaters.  74e ba-
gineer,

In the recent technological examination in Eogland i winch scholars
compete, its . sign of the times that electoe lighting  attracted more than
twice as many . telegraphy.



