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betwveen thc centers. The driving is effected through
five specd canes direct on ta the face plate, and two
series of double and triple gear, giving twenty-five
spccds ta the spifldle, aIl properly graduated ta suit the
différent diamcters admitbcd by tluis lathe. There are
twvo saddles, each having a set of duplex compound
slide tests ; and there is also a compound slide rest an
the baose headstock for turning the coupling flanges, s0
that five toals can be in operatian simultaneoitsly. The
front slide resîs are fitted with swvivels for taper work.
Further, each saddle iS sa fitted that by means of change
wheels, tapers of any length and inclination can be
autoniatically turned, this arrangement bcxng of great

a first, and by na means unimportant element of a good
turbine, the water should be applied ta the running
wvheel wvith the greatest attainable vvlocity and farce,
and with praper direction for its best action upon the
floats. This requires chutes or induction channels with
suficient space and correct form for the natural con-
traction af the vein af wvater in accordance with the
lawvs af accelerating motian, in which mast turbines are
manifestly deficient, thereby causing more or Iess wvaste
of energy af thc wvater before it reaches the wvheel.

Another quite as essential and rather mare difficult
part af turbine designing is in making the floats or
pressure vanes af the running wheel af proper forni
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convenience for turning the tapercd ends of propeller
shaits, gun tubes and similar work. The saddles and
baose headstocks can be rapidly adjusted on the bed by
power motion, and throughout every canvenience is
provided for quickly manipulating the varmonç matians
in the lathe.

In ait respects this machine is throughout of the
mast massive character, and it bas been specially de-
signcd ta take beaviest cuts possible. lIts weight is
about 6o tans.

ATIRIBIJTES OF A GOOD TURBINE.
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As a safe, desirable and chcap motar, go.>d and
properly dcvelaped water pawer is unequalled Its
moderate cest, wvhich in many instances is less even
than the e-xpense for attendance of a steam plant, bas
flot led ta econamy usual in other things, but bas
tcnded ta the neglect af systernatic investigation requi-
site for the gcneral understanding ai the best ineans for
its improvemcnt. Yet in most places where power is
in dcmnand, its value equais the cost of its equivalent
as abtained by other and mare expensive methods, and
its fullest development becomes a matter wor-thy of
attention. WVhite great advance bas been made during
the last half century in the improvement cf turbines,
until they have practically supcrsedcd other forms of
,water.,whccls, yet tbcrc are certain cssential principles
pcrtaining ta their construction whicb sbould bc better
undcrstood by users, especially as tbey are apparcntly
unapprcciatcd, or sadly ignored by many builders. As

ta take the maximum farce from the wvater, and trans-
fer it ta the work. This requires Iength and curva-
ture of floats carresponding te the varying conditions
of velocity, as the water is reduccd from its higbest
initial speed te a very low ane at its departure from
the wvbeel, as it must bc if high efficiency is reacbed,
and as such lengthi and curvature af float is variable
under different conditions of use, as fur différent
heights cf faîl and variable work or water supply, it
is hardly reasonable ta suppose that ane form cf float
will suit every condition, or that the proper forms are
likely ta, be determined by mere tentr.tive experiment,
as by the 44cut and try - plan, whicb bas been tbe
system generally pursued by most turbine designers.
Although fairly good results may bave been attained
in that way, with perbaps occasional excellent chance
bits, yet the method is far from reliable in general
practice, especially with the uncertainties which have
attended mnethods pursued by advcrtising the efficiency
of wbeels for which cvidently extravagant claims are
made, and wbich are by no means warranted by philo.
sophical examinatian, or practical use. Very fewv in-
deed cf tbe many wheels naw in use show cither chute
or float construction indicative cf scientific design, or
capable cf higbest efficiency.

A third, and quite important, fecature in the econ-
omy cf a wvhe! is the proportion of its discharge area te
the quantity of water applied.

As it is certain that ne more power can be obtaincd
from the water than the difference between wbat it bas
at its application and that retained at its exit from the
wbeel, and as it is a wvell cstablished and immutable


