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normal position of the comrnutating switch, il
being turned to parallel only whIen the more
or less infrequent eail cornes for bigh spced.
This switcb flot being intended for operation
wvhen the car is in operation, is flot provided
with any provision for extinguisbing the arc -
if opened withi current on the motors it would
probably be destroycd.

There are several inleresting peculiarities
in connection witb the series-parallel method
of control, tlic reasons for which are not al-
ways apparent. One is that of wheel slipping,
m-hicb is especîally troublesomne with single
truck cars. If one of a pair of wheels start to
slip, the motor in series, it m-ill be seen that
it is almost impossible to get reasonable trac-
tion from the car as long as the molors remain
connected in tbis manner, because that motor
which is running comparatively fast, due t0
its consequent bigh couinter E.M.F., takes
but little current. This ini turn means that
the other machine, being actuated by the
same current, bias but a sinaîl torque due to
the littie current flowing, and the grip of the
slipping wheels being practically nil, the total
tractive power of the car is but small. On
the other band, if (ibe notors were in parallel,
the one not slipping, due to ils slow speed
and consequent low couinter E.M,%.F., would
take a large current and therefore have that

mucb more tractive power. Wheel slippage
is much more common on single than on
double truck cars, because ini the former it- is
coniparatively easy to unbalance the distribu-
tion of Nveiglbî, in the latter the relativ'e lengtb
of i be car past the trucks, or the overhang, as
il ks called, k nîucb less, and consequently the
position of the passscngers bas less influence.
On the other hand, a single truck car, with
the modemn long rear platforin, is frequently
loaded down so as to take quite a large
amount of weighî off the front wheels ; again,
at slarting, whicb is the lime slipping is felt,
the truck tends to go forward and the body
to stay bebind, the result is a tilling action
also tending to decrease the weight on the
front wheels. For tbis reason, and also be-
cause dirt or snow is encoLinlered first by the
front wheels and the rail more or less cleaned
by tbeni before the rear pair pass, single truck
cars, wvben on straight track, usually >slip
inost in tbe front wheels. On the other liand,
when on curves the front flanges grip on the
sides ofîthe rail bead, and also on the lip if a
grooved section be used, the trailing pair rid-
ing conmparatively free, so that tîhe condition
is reversed, the rear wbeels being more likely
to slip.

Another peculiar point is that, under a cer.:
tain condition of trouble wvit h the Nviring or

controller, a car wbicb normally gathers
speed witb each successive step of the con,
troller, runs faster on some of the series or
lower speed steps than on the first one or tWO
of the parallel positions, Ibis condition being
that of a grotind on the wiring of no. i moto"
between the point of its leaving the machine
and entering the controller, and whicb, untll
t.be motors are not in series, vîrtuallv short
circuits machine no. 2 ; consequenlly the la,-
ter is not in circuit unlil the controller is turtl-
ed 10 the parallel position.

The foregoing applies to individual control
lers, one or two per car, manualîy operatedy
thie multiple unit or master contrul systernil"f
volves varions special features ; it is not p 0

s'
sible in thet scope of this paper to do more
than enumerate the broad principle, wvhich 15

as follows:
Eaclî car equipped for master control bas

mounted uipon it its own motors, two or four
in numiber, a main controller to bandle tbeni,
a set of bus %vires, extending from end to, end
of the car and connectable to those of the ne%t
car, for moving this controller, and one or
two master controllers for energizing theseC
bus wîres. Fromi the foregoing it follows tbat

wben tbe bus wires of two or more coupled
cars are connected tbey can be energized
tbrougbout the whole length of the train, fr001

CaIenamSignaI OiCompany,
Franklin, Pa., and Toronto, Ont.

Successor to Galena Oit Company and
Signal Oit Company, -sole Manufacturer
of the celebrated Galena Coach, Engine
and Car Qils, and Sibley's Perfection
Valve and Signal Qils.

CHARLE S MILLER,
PRESIDENT.

'4

A .ý à

9-60 [Auc.., 1902.

im-i9


