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hend, it should be allowed to escape along the tail race freely !
and without much waste of power. The most usual way of |
accomplishing this is by providing a sudden drop at the end
of the breast into the tail race, the wheel being theu not in
contact with the tail water. It cannot be deniel that this

In this wheel of Mr Straub, however, this dependency of the
inlet upon the discharge or mcs versd is entirely climinated,
and vae part of the bucket may bu formed 1u accordance with
the conditions for & correct admission, whilst the other part
may be shaped according tu the rules for & proper discharge of

arrangement is one of the simplest for effecting the free dis-
charge of the water, but at the same time it isa disadvantage-
ous one with respect to the performance of the wheel, as the
whole height due to this sudden drop is lost. In order to get
over this difticulty, the tail race js sometimes made to juin
the breast tangentially, and iu order to preveat the tail water
from acting objectionably as back water upon the buckets of

velocity of the wheel
being 1 fted by the ascending buckets, the latter should be of
such a shape that the tangent to the curve of the buuxet
1 assumes a vertical direction at the point in which this curve
cuts the surface of the tail water  This condition is fulfilled
v if the shape of the bucket, as far as 1t is imuersed in the
I water, is the evolute of the circle, the centre of which is the
ceatre of the wheel, and the periphery of which touches the
surfuce of the tril water. In a wheel constructed in this
manuner, it is obvious that every part of the bucket is moving

in the tail race, whence disregarding the friction between the

water aud wheel, no loss ot head occurs whilst the water is

being discharged.
' In bis wheels exhibited at Vienna Mr Straub endeavoured
! to improve the construction &s much as possible, and be be-
" stowed special care on the design of the curve of the buckets,
' whence he got a larger circumierentinl velocity., However,
{ the manner in which the deepening of the tail race of the
breast wheel is effected as shown in the vertical section of
that wheel in our illustiation on page 351, does not appear to
be oue capable of bring readily justifed, and does not even
effect the olject which leads to the adoption of the sudden
drop s0 frequently used, the water surface not being lowered.
Besides, the mode of devpening adopted by Mr. Straub has a
detrimeutal influence, as1t causes the tail water to move with
8 less velocity than the wheel, whence the buckets have to
! overcome a resistance which increases with the square of the
1 difference between the surface velocity of the wheel and the

speed of the water moving through the suddenly enlarced

arca of the tail race. .

The breast wheel exbibited at Vienna, and illustrated in
our engraving, was of a type suitable for a height of fall of
fiom 03 to 4 meties (say 1 tt to 13 ft)), und for & quautity of
water per second of trom 03 to 6 cubic metres (10.6 to 212
cubic feet).  Mr. Strauv states that tho real effect of these
wheels s between 65 and 75 per cent.  The wheel exhibited

&t Vienna, was, with the exieption of the buckets and the
two bdsses, made catirely of wrought iron, the objet bung to
make the wheel less heavy, and to reduce as much as possible
the loss of power through friction between gudgeous and
bearings  The principal dimensions of the wheels are as
follows: Diameter over all, 16 ft 83 ; width, 5 ft. 10} in.,
« diamceter inside buckets, 9 ft 7310 The curves of the buckets
" are stouck with aradius ot 3 1t 31, the centres being situated
on a cirele touchiny the outer vdges of the floats. ‘T'he shaft
i8 8 in. 1n diameter through one of the bosses, and 6} in.
through the other ; while the bearings are 7} in. diameter by
94 1 long, and 6} in diameter by 78 in. long respectively.
‘I'ne shaft carries at one cod a spur wheel 11 ft. 0} in.diameter,
and having 160 teeth, this wheel gea ing wto another 3 ft. 03
in. dinmeter, and having 41 teeth. The two other wheels,
which transmit the motion to the shafung, are 6 ft. 10§ in.
and 2 ft. 10§ 1n. diameter, and have 140 and 58 tecth respect-
vely.  All the details of this wheel, as will be seen trom out
illustration, are worked out exceedingly well, The regulating
sluice delivers the water above itsupper edge, which 1s rounded
" off ‘u order to avord contraction aud irregularities in the
motion of the jet  In our illusteations the sluice is shown
full open.

The second water-wheel exbibited by Mr. Straub at Viconua,
and illustrated on pages 350 and 351, represents the system
koown by the name of Mulot's, and 13 chamcterised by the
internal admission of the water.  Chis system illustrates
another endeavour to get over tho dufliculty of the relation
existing between the delivery of the water to and its discharge
trom & wheel of ordinary construction, a difficulty which 13
I «specially felt when the level 12 the tail race 18 very variable.

the wheel, its velocity is made equal to the circumferential |
In order to prevent the water from |

| 1 a vertical direction when cutting the surface of the water i
'
i

the water. It cannot be dened that the first cost of goch an
arrangement is greater than that of a wheel of the ordinary
coustruction, but it 13 urg d that the final results obtained
with such a wheel are alsv much tn exeess of what 13 generally
expected.  Mr. Straub claims fur a wheel of this Kind, and for
a height of fall of 3 wetres (v ft. 10 in ) and a quantity of
water of from 0.1 to 0./ cubic metre (3.5 to 24 7 cubic teet)
per second, a useful effect of a3 much as 38 per cent  We
cannot, huwever, help regarding this performance as much
over-cstimated.  As regards the design of ths wheel, we may
tinally state that both Mr. Straub and Mr. Milot ¢laim to be
the inventors, but 1t appears to be difhicult to decrde to who a
this right belongs. Thu wheel shown at Vienna had 53
buckets, und 1ts internal and external diameters were 13 10
104 10, and 18 ft. 5§ iu. respectively,  Its width was 6 tt. 1)
in, anl it was worked at & speed of five revolutions |er
minute, the head being 9 ft. 73 inches and the water supply
15} cebie feet per second. Lhe shaft was 7y in diameter
through the wheel bosses, and the bearings were 5% an
diameter by 93 tn. long, and 53 1a. diameter by 84 in. lonyg
| respectively, the beaning next tne spur wheel being, ot course,
the larger of the two. T'he spur wheel fixed on tue wmam
shaft was 11 ft. 04 1n. dismeter with 160 teeth, aud drove
anuvther wheel 3 ft. dismeter.—Engineering.

PERPETUAL MOTION

1t is strange, in these more modern days of scientitic «n-
) hightenment, to hear again revived the old search after the
' unattainable 1u mechanies  One would as soon think of
heanng it seriously aunounced that the old alchemists' ex.
ploded notion of the transmutation of metals had become
sober fact.  We have, however, been considerably amused
by the selt-delusion of an nventor who has gonce $o fur as to
,spend  years of s hife and much mouey upon 8 machine
which he clatms will atilise gravity as a conunuous muine
 power, and thus, by a proper arangement of parts, produce
perpetual motion.  But thns is not all  Io self-deluded n.
, ventors 1o this direction, there has, at all  times, been sufii.
, cient precedent and plenty of compantonship. This wnveutor
. hias, however, got s0 far as to read a paper explinatory of lns
machine before the society of  cavil and medchanal
_cngineers, and has not been yet, as far as we Kuow, dis.
, abused of his crroucous notions In addition, when our
inspection and opinton were boldly 1avited, many names, both
of suentific and mechanical men, were adduced by wav of
bias to ourselves, as not having at any rate spoken un.
favourably upon the model and the theory.

T'his but serves to show, m our oprmon, how rarely prac.
ticial mechanical knowledge 1s as yet combined with souud
theory, or mere theory with really practical knowledge. We
must say that we have never seen amachine more mgemons-
Iy devised to mislead both th wventor and the pubihe of
posstble. It is for that reason that we give special notice to
the disabusing, to the best of our power, buth of the preseat
tuventor and of others who may at any tnne be s0 foolishiv
wchited as to wish to risk ther Uwmestnd u ey on such an
wgnes tatuus.  The speaal deceptions of the invention are
these :—To the practical man the motion of the rimng aud
talling beam wre so complicated that he 1= aunply coniised

: thereby. And to the mercly theorctical man, the tntroduction
cof an eatirely new comphicated and 1ogenious mechanical
motivn prevents him from comprehending cleary the simple
" theoretical action of the machine  "I'he ventor, too, most
, carclully 1cfrains from sayiog much or anything about - per-
petual motion,” which would doubtless decide the pont
against him off-hand with uny scicutitic mind. He mercly
,promnently claims to increase the power of any small
,auxthary force by the action of gravity on & weighted beam
The machineis prunanty tms:—A heavy beam s suppotted
through a smouth slot upon two-geared cranks, which areso
geared that they rotate one within the other, so to speak.
I'his ts & very novel and cccentric mechanteal motion, aod
a very praiseworthy pact of the 1avention. The action of




