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PROBLEM

POSSIBLE CAUSE

Ovwverload indicator comes on
or meter lights cycle

Train runs slowly, but will not
run fast when throttle control
is tumed to "Full”

Train runs quickly, but will not
run slowly and does not
respond to throttle control

Main Line Direction switch inef-
fective

Reverse loop direction switch
ineffective

Cab control does not function
when attached to fixed D.C.

Momentum does not function

Poor low speed characteristics

1

2.
3.
4,

5.

)

Track is shorted by metal debris.

Wires on terminal strip shorting.

Wires attached between wrong terminals.

Load current is more than pack is de-
signed for,

Reverse loop or cab control track sections
are electrically connected to main line.

Too many trains on track.

Train motor shorted.

Poor wiring connection.

Transmission is in "Flywheel Action”
and Brake is in "Coast",

Transmission is in "Flywheel Action” and
not enough time has been allowed for
acceleration.

Track attached to fixed D.C.
Transmission is in "Tlywheel Action" and
Brake is in "Coast".

Track connected to reverse loop terminals.
Track connected to fixed D.C. terminals,

Reverse loop connected to Track D.C.
terminals.

Reverse loop connected to fixed D.C.
terminals.

Cab control connected to wrong terminals,

Cab control input wires backwards-
reverse.

Cab control block not ooanwmﬁmS\ insula-
ted electrically.

Transmission switch on "Direct Drive".
Brake not on "Run'.

Pulse switch "Off.) )

Pulse Frequency or Pulse Width not proper-
1y adjusted.

Track is dirty.

Locomotive and/or pickups are dirty.

CONTROLMASTER XI

THE ULTIMATE IN MODEL TRAIN CONTROL

CAUTION - ELECTRICALLY OPERATED PRODUCT.

NOT RECOMMENDED FOR CHILDREN UNDER 12 YEARS OF AGE.

AS WITH ALL ELECTRIC PRODUCTS,
PRECAUTIONS SHOULD BE OBSERVED DURING HANDLING AND
USE TO PREVENT ELECTRIC SHOCK.

SPECIFICATIONS

INPUT - 120 VAC, 60 Hz
OUTPUT - 16 VDC, 18.5 VAC
TOTAL QUTPUT - 33 VA, 2.5 amperes

OUTPUT WAVEFORM - Low throttle-pulse width modulated D.C. square waves
High throttle~filtered D.C.

QUTPUT DEVICE - NPN power transistor, collector current rating -
15 amperes

INTEGRATED CIRCUITS ~ 2 LM3900N quad operational amplifiers

TRANSISTORS ~ 3 small signal NPN, 1 small signal PNP, 1 high gain Darlington,
1 15-ampere power transistor

OVERLOAD INDICATOR - Light emitting diode
PULSE FREQUENCY RANGE - 10 to 180 Hz

PUILSE WIDTH RANGE ~ 0,8 to 4.8 m sec.
(at minimum pulse "on" throttle setting)

MOMENTUM TIME REQUIRED TO REACH MAXIMUM SPEED - 18 to 95 seconds
(when transmission is set on "flywheel")




