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CANADIAN ENGINEN IN SPAIN.

In Uctober, 18497, contracts wero given for
tho equipnient of electric tramways in Barce-
lona and Madrid, two of the moest important
cities in Spain.  The work was completed a
few months azo, and the lines are now in
~ueeessful operation.  Barcelona, with a
population of about GoOGN0, is the largest
city in Spain, and is an hmportant seaport
and manufacturing centre. It is an ideal
city in many respects, but particularly from

37

dynamos direct conuected.  Thuy wore put
in principally for hghting the oxtonsive
car sheds, and driving the niachinery in the
workshops connected with the tramway
systems, but wre also used for running part
of the cars lato at night, or early in the
worning when the mam engines sre shut
down,

The high pressuro cylinder of these
engines is ten inches in dinmeter, low pres-
suresixteon inches in diameter, stroko tifteen

tinches, and are rated at 115 horse-puwer
tho standpoint of tho owners of the clectrie | vach,

The valves are coutrolled by the

railway, ax it is well patronized on account [automatic governor in such a way as to

of the climiate being too warm for much

"divide the work cqually between the two

Robb-Armatrong Evgine at Madrid.

walking, Madrid ix the capital of Spain, and
is nenely as large as Barechai, Itis situated
inland, and has many parhs, broad strects
and fine buildings.  In the character of its
population it resembles a western American
city, s not mure thun forty per cent. of ats
residents ate uatives.

Although these systos are owned by
British capital and built by Rritish con.
tractors wuch of the apparatus was pur
chased on this side of the Atlantic. The
main engines were manufactured in the
United Ntates, sand three smudler envines
were supplied by the Rebb Engineening
Company of Awherst, .\.S.' These endnes,
as shown in the accompanying illustrations,
ave tandem compound, side crank type, with

cylinders.  The crank shaft connecting rod
and crank pin are of hamuered open-hearth
steel.  The high pressure eylinder is placed
neat to the frume, the lew pressure in the
rer, So that the cylinder heads and pistons
cin be removed” without distuching the
cylinders.  Tho throttle cousists of a ilat
valve ratated through one-half revolution by
a lever, and as the valve and seat are pro-
teeted from the steam, whether «pen wrshut,
they can neither wear nor rust.” The main
hearings have a ring-oiling device, tho oil
brime continuonsiy conveyed from a cavity
benvath the besring ta the top of tho shait
by metal vings which dip in the oil. Al
hearings are lange, and the parts of the
engine few and simple. and as strong as
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