
TI-HE CANADIAN ENGINrEER.

States knowr. to thte writer lias just becu started by the
Plîiadelphia Street Railwvay Comipany in their new
powver bouse. Without the use of hot air to feed their
furnaces, they dlain an econoniy Of over 27 1per cent. in
fuel. They alsoclaini that the plant did flot cost so mnuchi
as a chimney wvould bave done and occupies less space on4 the grotind. Hovcver, mnost of tbeir plant wvas put iii
over their boilers where a chininey ccrtainly could .not
have been erecieci. 'Nith a self.feeding apparatus for
the coal, and hot ait supplicd to the furnaces, it is
doubtful if any visible smioke %vou1d be discharged into
the air. If six tons of coal can be mîade to do the work
that ten tons is doing now, and get rid of tie smnoke
nuisance at the sanie tinie, the street railway and
electrical companies whiclh are now so busy putting in
large boiler plants aIl over the continent should find
lime to look into the matter. No patents have been
taken out on the invention, or rather conibination, for
the ivhole plant is only a combination of Green's
econoniizer and oiher well known inventions on which
the patents bave long ago expired.

TH-E CATARACT CONSTRUCTION CO.'S TURBINE.

Last nnth we gave a description of the îvork un-
dertaken by the Cataract Construction Co. at Niagara
Falls, and nov ive are able to give sorte diagranis illus-
trating thle great turbine, for ivhich we are indebted to
Power. This whecl has îhirty-two movable blades, the
directing passages being formed by thirty-six deflecting
plates. The shaft is vertical, bringing the wvheels proper
into a horizontal position, one at the top and one at the
hottoni of each case. Gates, controlled by the gov'ernor,
are nmade to uncover more or less of thé discharge,
opening according as more or less power is required. It
is expected that the governing mechanisn wvill control
the speed under ordinary variations of load ivithin a
variation of Jess than haif of one per cent., and when
one-quarter of the entire load is throwvn off at once the
variation of speed is calculated at r.ot more than 3 per
cent. To 'naintain the efficiency of the îvheel on less
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long vertical shaft and the attached portions of the
dynamo, amiounting to about 152,000 potinds, and the
enortnous dovnwvard pressure of the coluinui of %water in
thie penstock. T his is solved in this design by closing
the battoni of the casing s0 that the water cannot act
dovnvrd upon any of the parts attacbied to the shaft,
wvhile in the upper end of the casingy are apertures
through which the wvater can act upon the under side
of the disc, carrying the inovable blades of the upper
turbine, and relieve the bearings of tîxe weiglit of the
shaft. In this way the îveighit of the wvater columrn is
sustained by the stationary portions, îvbicbi can be
braced and supported for the purpose, and the pressure
due t0 the head made to act upwvard for supporting the
%veight of the revolving shafh, which is thus nearly in
tie condition of a shaft spiniiingr upqni the ivater. The
area involved is so proportioned that when the wheels
are liglhtly loaded the uipward pressure wvill be sonie
2.000 pounds lin excess of the wveiglit of the shaft. and
wvben the wvheels are running at fulhl gait about thesame
amounit less than the wveight of the shaft, on accounit of
the lesser pressure in the casing. This variation in
pressure and direction is taken care of by a thriist bear-
ing shown in section in thedetail drawings.
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shehi ab)out a foot in diamettr, wvith
smnaller s *lid portions in the joîîrnals 9*
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CONCRETE-IRON ARCHES AND SLABS.

For sonie lime past considerable attention lias been
attracted to varions methods of combining iron and
concrete for arches, floors, etc. The object of the iron
is to iinake up for the low tensile strength of tlie con-
crete, wvhichi is much belov its crushing strength.
Repeated experinients have shown that the iron and
concrete wvork very well together. Tbey have much
the saine coefficient of expansion by heat, and hence
the iron lias no great tendency 10 separate froin the
concrete in whiclh il is imbedded, and there is, mioreover,
considerable adhesion between the tîvo, amounting to
as much as 500 lb. per square inch of the surface in con-
tact. The systeni seenis to have originated in France,
îvhere a miarket gardener formed large flower-pots of
concrete wvith iron netting imbedded in thein. Pipes
were afterwards4ormed in the sanie way, and finally
arches and beanis. Since then the malter has been
taken up by varlouis experimenters in Belgium and
elsewhere, w~ho have adopted different plans for the mron
stiffening. Particulars of tests of concrete joists
stiffenied hy . in. iron rods wvere given in our issue of
Miay i, i891, and showed a remarkable resistance wlhen
the newvness of the concrete is taken mbt account.
Sebastian Grtiber, of Munich, gives London Engineer-
ing particulars of somewhat simular tests made
at the Munich Mekanisch-Technische Laboratoriuni,
of a concrete arch and a concrete plate, lin wvich the
stiffening bars were riveted-together into a sort of
lattice-wvork, as shown in Fig. i. This lattice-work is
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