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other motor or any part of its circuit gives out. These
two switches may be thrown up or down, and when the car
is in good shape and both motors in use, both switches
should be down. Inside the door of every K2, K10, or
K11 controller is found a card that tells how to cut out
a faulty motor; one motor is called the No. 1 motor and the
other the No. 2 motor; the No. 1 motor is the motor on the
fuse-box end of the car. Inside the No. 1 controller, the
card reads: ““ 7o cut out motor No. 1 (the motor nearest this
end of car), throw up left-hand switch as far as it will go.
To cut out motor No. 2 (motor nearest other cnd of car),
throw up right-hand switch as far as it will go.” Inside the
No. 2 controller, the card reads: ‘“ 7o cut out niwtor No. 1
(1m2otor ncarest other end of car), throw wup left-hand switch
as far as it will go. 1o cut out motor No. 2 (motor nearest
this end of car), throw up right-hand switch as far as it will
go.” 'The motor cut-out instruction cards read differently
on the two ends of the car, because on the front end the
No. 1 motor is the front motor and the No. 2 motor is the
rear motor; but on the rear end the No. 2 motor is the front
motor and the No. 1 motor the rear motor.

39. The shaft of the power drum has on it a stop that is
interfered with by a pin operated by the cut-out switch in
such a way that when either switch is thrown up, the power
drum cannot be moved past the fifth notch. If this were
not done, the result would be simply to drop the motor out
of circuit when leaving the sixth position and pick it up
again on the ninth position if the good motor happened to
be the No. 1 motor. If the good motor happened to be the
No. 2 motor, as soon as fingers /¢, and G made contact with
plates 9 and 10, Fig. 26, there would be a dead short circuit
across the line. The way in which this occurs will be shown

later.

40. In Fig. 26, the blades of switch No. 7 are hinged to
posts £, /, and »z; those of switch No. 2are hinged to »# and p.
When switch No. 7 is thrown up, posts #and / are connected
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by the strip S S, and post 7 is dead-ended because the
blade attached to it simply overhangs. When switch No. 2
is thrown up, post # is connected with the ground post G
and post p is dead-ended.

41. In Fig. 26, both switches are thrown down, so that
both motors are cut in and the path of the current on the
first notch is 7~C~7-K-K ~R ~O-k-19-19-1-A -A-A A -2~
F —F-FE —I-FE —E -8-1-16-n-15-15-8'-A ~A'-A A —}/-F ~p~
F~F-G. 1If the No. I switch is thrown up to the dotted
position, the No. 1 motor is cut out and the path of
the current is 7-C-7-K-K —R ~O-k-SS-I-E — [ —-8-1-15—n-
15-15-8'-A ~A'-AA ~))-F ~p-F~["-G. 1f the No. 2 switch
is thrown up to the dotted position (No. I switch being down),
the No. 2 motor is cut out and the path of the current
becomes 7-C-7-K-K -R ~O-k-19-19-1-A ~A-AA 2'-F ~
I - -F ~3-1-15-n-G-G.

42. If by any chance both switches should be thrown
up, thereby cutting out both motors, the path of the current
would be 7-C-7-K-K ~R —O-k-S5-I-F -2 -3-1-15-n-G-G.
The resistance coil alone would be in circuit, the car could
not start, and any advance of the power handle would
cause the main-motor fuse to blow unless some part of
the controller should blow first. Such an act as cutting
out both motors at the same time is an unusual one, but
still it has happened with bad results. It must be clearly
understood that a cut-out switch should be used only when
the power is off. The switch is not built to break any arc,
and any attempt to make it do so is apt toresult in not only
the destruction of the switch itself, but in injury to the
operator’s eyes.

The cut-out switches on controllers made by different
companies vary somewhat in detail and appearance, but they
all drop the motor out of the circuit entirely and put a metal
path in its place, so that the current hasa bridge over which
it can cross in order to reach the motor that is not to be
cut out.
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43. Car-Wiring Diagram for K2 Controllers.—Fig. 27
showsa complete car-wiring diagram for two K2 controllers.
W is the trolley wheel, A, A the hood switches, /B the fuse
box, /. A the lightning arrester. When the No. 1 controller
is on the first notch, the path of the current is: W-K-K-FB-
choke coil-O-7-M-7-R —-R —r, through all the resistance
7 ~R~1-19-19-19-1-A -A -A -AA -AA -AA -2-F -F —F ~
- - - - —c-15-15-15-15-8-A ~A ~A~AA~AA —
AA —j-F - ~I'-F-L~G. The end £, of the No. 2 field
is permanently connected to the ground wire. The student
should, as an exercise, trace out the paths of the current on
the other notches, which are indicated by the dotted vertical
lines. The fourth and fifth and the eighth and ninth are the
running notches. On the fifth and ninth notches the fields
are shunted. In Fig. 27, the wire marked ‘‘test line” has
nothing to do with the regular controller connections. It
simply illustrates a method of locating breaks in the car
wiring by using a number of lamps Z. One end of the test
line is connected to the trolley and the free end is touched
to the various devices in succession so that the lamps will
indicate when the break has been passed.

K11 SERIES-PARALLEL CONTROLLER.

44. Tig. 28 shows the appearance of the K11 controller.
This controller is a great deal like the K2, but has two dis-
tinguishing features. Its contacts are of larger current
capacity, the controller being designed for use with 50-horse-
power motors, whereas the K2 controller is intended for use
with 35-horsepower motors. The K11 controller is also
intended to be used with motors that do not require a shunt,
and it is provided with one more resistance notch -than
the K2. The K2 controller uses a three-part resistance,
whereas the K11 resistance has four parts. The K2 controller
can handle motors with or without the shunt, the shunt
wires being simply left out where no shunts are used, but on
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