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Introduction

Welcome to command control

The way you experience model railroading is about to change
forever. Run many locomotives on a single track, simultaneous-
Iy and independently. Throw switches and activate accessories
by remote. Experience performance in ways you never thought
possible. And do all of this from the palm of vour hand.

The old rules are history. With your purchase of the Train-
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Master Command Base, Lionel railroading is easier—and
more fun—than ever before. TrainMaster Command gives
you the power to operate most locomotives, switches, and
accessories with the CAB-1 remote. Railsounds ll-equipped
locomotives do more. Even your layout is easier to wire.

Your TrainMaster Command Base holds the key to this brave
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new world. Choose your command with CAB-1, and the
Command Base sends your wish to the Command-equipped
locomotive or SC-1 switch controller (sold separately) you've
just called into action, bringing it to life.

TrainMaster Command is standard equipment on many
new-generation Lionel locomotives. These locomotives oper-

ate independently on the same track with other Lionels, fea-
ture enhanced Railsounds II effects, and include new illumi-
nation and smoke effect controls. They are without question
the most technologically advanced trains ever made.

TrainMaster Command. Everything you've ever wanted
from your Lionels.

Powering your railroad
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Using this manual

We designed this manual to give you more than just a solid
start in command control. There's detailed discussion as you
learn more, so you'll find plenty of helptul information, no
matter what your level of expertise.

Getting started is easy. Just go section by section. For addi-
tional information, refer to smaller-print sections marked
Detail.

Most important are Example boxes. Each is
designed to make learning TrainMaster
Command quick and easy. Read the text, then
press the button commands listed in the
Example. Before you know it, you'll be oper-

Preparing your railroad for TrainMaster Command

ating locomotives, switches, and accessories from CAB-1's
keypad like a pro.

There's even a glossary to define the terms covered in the
manual. If a word or concept is new to you, look it up. The
index helps you locate subjects by referencing key words.

Go through each example step by step, repeating the com-
mands. You can’t “hurt” the system by pressing the wrong
button. TrainMaster Command is more than just a sophisti-
cated way of operating Lionel trains—it's also a rugged
example of modern technology.

The only rule: have fun.

Any three-rail, alternating current-powered model railroad
can become a Lionel TrainMaster Command railroad. Before
you install the Command Base, do these things.

First, make sure there are no short circuits anywhere on your
railroad. Second, make sure all power supplies are in phase.
See the Appendix on page 45 for complete instructions on
phasing power supplies. Finally, consider everything con-

nected to the track: switches, bulbs, operating cars, illuminat-
ed cars, and more.

TrainMaster Command operates on constant, high voltage,
s0 some bulbs may burn out prematurely. If they do, replace
them with 18-volt bulbs. See the Bulb Replacement Chart on
page 34. Remove or disconnect items you believe may not
benefit from constant voltage.



The Gomman Base

Installing the Command Base

Plug the .r*u!'!lthu‘l:'.-: cabie into the Compegind RBase poier j;uput, Heen
plug the wallpack mito a properly grounded wall outlet (110 volts,
Mal £ fes),

Connect @ wire between e Command Base's binding post and the
common (U terminal on all PowerMasters or ZW transformers
powering your frack. You can also connect e wire between He
Commuand Base and the outside rail of your track. (Connect the wire
te both oulside rails if you use hi-rail track.)

You need a CAB-1 remote (sold separately) to operate the
Command Base. For more information, refer to the Owner's
Manual that comes packaged with CAB-1 (71-2867-250).

To install the Command Base, plug the wallpack power cable
into the Base input. Plug the wallpack into a standard wall
outlet (110 volts, 50 or 60 cycles). The outlet must be proper-
ly grounded. The Base’s top-mounted green light will illumi-
nate. The Command Base doesn’t have an on/off switch, so
vou may leave the Command Base on at all times. If you pre-
fer to turn it oft after operating sessions, use a power strip
with a circuit breaker and on/off switch. Doing so lets you
clectrify all transformers and the Command Base at once.

CommanD Base waLLbPack. Do not use the
Command Base’s wallpack to power any other
device. lis t]'lru-le.-—pru:}ng plug 15 uniqu-c:.

Next, connect a wire between the Command Base binding
post and the common (U) terminal on all PowerMasters or
ZW transformers powering your track. Or, connect the wire
to your track’s outside rail at any convenient location. You ve
just mstalled TramMaster Command on your railroad. Be sure the
outside (common) rail is electrically continuous throughout
yvour entire layout—this enables unimpeded communication
around the track plan. If your layout has block control, make
sure only the center (or “hot”) rail is insulated with insulat-
ing pins at block boundaries. Insulating both outside rails al
block boundaries will obstruct the Command Base's signals.

FIrsT-TMME STARTUPS, Before vou begin operations,
read this Note. The first ime you operate a
Command-equipped locomotive, be sure the
Command Base is ON before you place the
locomotive on track. Then bring up track power.

m When the Base is ON, vour Command-equipped
Lionels instantly know they're on a TrainMaster
Command railroad. If the Base is OFE the loco-
maotive will operate like an ordinary engine when
power is applied. See the next page for proper
start-ups using either Lionel ZW transformers or
PowerMasters.



The Command Base

Command control operations

For railroads using PowerMasters|
Command Base ON
All PowerMaster CMD/CONV switches on CMD

For railroat using ZW or equivalent power supplies
Command Base ON
Gommand-equipped locomatives only

All Command-equipped locomotives’ reverse unit Command-equipped locomotives only
coirel ik All Command-equipped locomotives’ reverse unit
Place Command-equipped Lionel on track control switches set to RUN

Place Command-equipped Lionel on track
Apply track power:
B PressT
Press the PowerMaster 1D
=l PressBOOST

Address your Command-equipped Lionel with CAB-1:
Press ENG
(3  Press the locomotive’s ID#

Throttle up or press any command bution

To place additional Command-equipped Lionels on track—
or to remove those already on track:

Press TR

Press the PowerMaster 1D
Restore track power by setting ZW output to FULL B8  Press AUXI

: B Ppeesso
PowerMaster output is OFF; restore with BOOST

Address your Command-equipped Lionel with CAB-1:
ENG mm
By  Press the locomotive’s ID#

Throttie up or press any command button

Maintain high track from your IW transformer
| mmmmmi?mmmmm

o place additional Command-equipped Lionels on track—
nrll'nmmﬂmm "

Command Base compatibility

TrainMaster Command offers full compatibility with
older Lionel locomotives and locomotives made by
other manufacturers. Some other manufacturers offer
locomotives designed for special control from a Lionel
ZW transformer. TrainMaster Command provides a
simple way to use these locomotives on the same track

with Lionel Command-equipped products. See page
28 of this manual. Just use your ZW transformer to
directly control others manufacturers” products. Your
only limitation—the stationary control of ZWs as com-
pared with the walkaround control and features of
Lionel TrainMaster Command.
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Command-equioped locomtives

Programming iD#s for your Command-equipped locomotives

| m Assign an engine ID# 1o Santa Fe 2343

on Track #1
Command Base ON

Lionel transformers on FULL ar
PowerMasters sel to COMM

Slide the locomotive reverse unit control switch
to PROGRAM

Place locometive on track

Turn PowerMaster-controlled track power on:
i’ | Press BOOST

Program Engine #23:
Press ENG
BB press23 (eins)
B4  Press SET (under CAB-1 panel)

Hear horn/whistle sound (or see the headlight flash
if Railsounds I is OFF)

Your engine remembers its ID# forever; change it
any time—just repeat these steps

Every Command-equipped locomotive comes factory-pro-
grammed as “Engine #1.” You may wish to assign a new [D#,
using any number from 1 through 99. To make it easy, use
part of the locomotive cab number. For example, name your
Lionel F3 no. 2343 “23" or “43." We use 23 in our example.

PROGEAM fRUN SWITCH

Slide the PROGEAM/EUN switch on your Command-equipped
locometive to PROGRAM. See your locomohive’s owner's manual
for the switch location and seltings.

Here's how you give a Command-equipped locomotive its
new D%, Make sure the Command Base is ON. Refer to the
Command-equipped locomotive owner’s manual(s) for
reverse unit control switch locations. Holding the locomo-
tive, slide its control switch to the PROGRAM setting. Place
the locomotive on track and power up your railroad.

Using CAB-1, press ENG, the 1D# (any number 1 to 99), then
press the SET button located under the removable panel on
CAB-1. Hear the horn or whistle blow (or see the headlight
flash, if Railsounds II is OFF). This confirms your new [D#,
Slide the reverse unit control switch back to RUN and you're
ready to go.

Want to change your locomotive’s 1D#7 Just repeat these
steps any linte.



Command-equigped locomotives

Addressing locomotives

To operate a Command-equipped locomotive, press ENG and
its ID# on CAB-1. Turn the throttle or press any command but-
ton; Railsounds II starts up (equipped locomotives) and the
engine is ready to begin operations.

address Engine #23
ENG

Press ENG
B press 23 (the 1n#)

Throttie up or press any command button

Sending basic commands to locomotives with CAB-1

Accompanying sound effects are in bold italic.

Some locomotives may not have all listed

Press WSTL/HRN to activate the
———— locomotive’s horn or whistle, release
. o discontinue. Steam whistle or diessl
horn sound.

features.

(©)

Press BELL lo activate the bell, again
to discontinuc. Steam bell or diesel

. mechanical bedl sound.

; Press AUX2 to tum the locomotive’s
headlight on and off.
Press COUPLERR to open your

locomotive’s rear coil coupler
(equipped locomotives). Coupler
release sound.

. In command control, DIR operates

. differently than in conventional

. Lionel operations. Press DIR—the

:_' locomotive decelerates to complete -

| stop; turn the throttle up, and the loco-
t motive will accelerate in the new,

i opposite direction. THERE 1S NO NEU-
. TRAL. Steam or diesel letof! sound.

Press COUPLERF to open vour
locomotive’s front coil coupler

(equipped locomotives). Coupler
release sound.

F

Turn the THROTTLE to the right to
accelerate, to the left to decelerate.
% There is no “stop.” If you don’t press a
button or tum the throttle for a short
period of time, CAB-1 “falls asleep.”
Press any button to “wake” CAB-1.

Press and hold BOOST for extra

| power. Release BOOST and your loco-
| motive returns to its previous speed.

Labored chulf sound.

Press and hold BRAKE when you want
to slow down or stop. Release BRAKE

and your locomotive re-turns to its pre-

vious speed. Great for young children H
to use with Big Red. Squealing brake

sounds. Coasting chuff sounds.

Press HALT for emergency stops
ﬁ:ﬁ. only. HALT stops all Command-

equipped locomotives in action and
3 shuts down all PowerMaster output.



Tuning your locomotive’s performance
SETTING MOMENTUM

TrainMaster Command’s momentum feature
simulates the labored performance of a real-
life locomotive pulling a heavy load. Press L,
M, or H (located under CAB-1's removable

panel) for light, medium, or heavy momentum. The locomo-
tive remembers this setting until you change it. For normal
(quick) locomotive response, press L.

Get a feel for the difference in momentum settings. Select L,

M, or H. Turn yvour throttle slightly and wait a few seconds for
the locomotive to respond.

Sending numeric commands to locomotives

SETTING STALL

| Make your locomotive feel more responsive
. with stall. Get your locomotive moving and
#  press SET; the locomotive will stop. Turn the

throttle clockwise to get the engine moving, then
decrease speed until the locomotive just stops. Press SET again.
Even if your locomotive doesn’t move after turning the throttle, just
press SET again. Stall will be set. Your locomotive remembers the
stall setting until you change it. To clear stall, press SET twice,
holding it for one second each time.

H

STALL EXPLAINED. Set a Command-equipped locomo-
tive's stall, and it skips from zero power to stall when
you turn the throttle. Stall eliminates unnecessary throt-
tle motation—making your locomotive more responsive.

Detail

When you address a locomotive and press AUX]1, you cre- AUX1 lays included with your locomotives identify the numeric

ate 10 numeric command buttons. The numeric keypad

issues commands until you press any top-row button
(5W, ACC, RTE, TR, or ENG). The CAB-1 keypad over-

Halts and resets a locomotive. Resets
direction to FORWARD or the control
switch's direction setting. Resels diesel
whistle or horn. RPMEs return 1o automatic.

Raises the volume in Railsound II-

ZREﬁerved for future use. T

Raises the RPM level in Railsounds I-equipped

diesel locomotives. Starts up Railsounds II in any
currently addressed locomotive. RPMs increase. Steam
biowoff. Startup Sequence Commences.

Lowers the volume in Railsounds H-equipped loco-
motives. Sotnd volume decreases.

Activates shutdown sound in Railsounds [-equipped
locomotives. Diesel RPMs st be at idle for shutdown fo occur,
Hom /whistle, bell, and RPMs will not sound until you restart

START-p

commands specific to each Lionel Command-equipped
steam or diesel locomotive. Accompanying sound sffects are in
lold italic.

Railsounds IT by pressing 3. Just like a real engine,
~ mgy | YOU must be at idle (either automatic RPMs or by
.\ BFF pressing 6) before 5 will shut down
Railsounds I1. Steam or desel shutrown ssquence

Lowers the RPM level in Rail-

sounds Il-equipped diesels. RPMs
decrease. Steam letof,

7R95erved for future use.

) BDEadi\.-'i:'ltEH auxilliary lighting
— (diesels) and smoke unit/ fire-
box glow (steam locomotives).

Activates auxilliary lighting (diesels) and smoke
unit/ fircbox glow (steam locomotives). Press and hold
for Smoke Boost.

A MTurns headlights on and off.



Switches

Controlling your railread’s switches with SC-1
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Connecting switches to SC-1

SC-1 is a digital terminal that mounts under your railroad
and controls four switches and two accessories. With 5C-1,
you can throw switches to “through” (straight) or “out”
(curved) positions and activate many Lionel operating acces-
sories, all from the keypad of CAB-1.

Connecting fo 5C-1. Muddle-row terminals connect to common
(ground) switch binding posts. Through and out conneclions con-
nect to the wpper and lower rows (respectively).

\\'m“'md.m- L‘J "‘\‘

A W

Lionel
gwitch

SC-1 ground (common) connections to popular Lionel switches. If
your switch throws in the opposite direction, reverse the upper and
lower terminal connections either on 5C-1 or the switch itself.

10

Power all switches through their fixed voltage terminals. Use
the adhesive number labels included with SC-1 to mark
switch connection terminals. Number your switches sequen-
tially: 1, 2, 3, 4, and so on.

Connect switch wires to the three SC-1 terminals. Begin with
the ground (common) for each switch; listed below are
ground terminal locations for some popular Lionel switches.
Connect the ground to the center row of screws on S5C-1:

* on contemporary LTT O gauge switches (nos. 3010 and 3011),
gronnd is the center terminal;

» on postwar 022 and MPC fearly LTI O gauge switches (nos. 5132
and 5133), ground is the center binding posi;

* on Super O switches (where two posts are together and one post
is positioned on the side) ground is the side posl,

Because SC-1's ground /common terminals are connected
internally, you only need to connect pne ground wire
between any of the four switches and 5C-1.

When connecting upper and lower terminal wires, make sure
the wire throwing the switch “out” (curved) connects to SC-
1's “out” terminal and the wire throwing “through” (straight)
connects to SC-1's “through” terminal. Check by touching
each wire to its ground terminal to activate the switch throw.
SC-1's green light illuminates when switches are powered,

FINDING THE RIGHT POST. If you're in doubt about which
binding post connects to the outside (ground) rail,
check it with a meter or continuity tester, available
from electronics supply stores.

SC-1 msTaLLATION, To make wiring easy, install 5C-1
under your railroad in a central location between the
swilches and accessories you wish to control. An alter-
native is o group 5C-1s together, “control panel”-style.



Programming SC-1 switch numbers

[ . Every switch needs an 1D, Now that yvou've labeled SC-1
w mmm L :,, 3, and 4 switch terminals and connected the wires between switches

and 5C-1s, vou're ready to program switch [D#s,

5C-1 works this way: you program one number—the switch
Command Base ON connected to the first SC-1 output—and SC-1 programs the
Switcl N other three automatically. Follow the steps in the Example

§C-1 green light lluminated

Slide 3C-1 PGM/RUN switch to PGM
B rresssw [
ﬂ Press 1 PROG | RUN
Press SET |

$C-1 red light iMuminates for two seconds

Slide 5C-1's PROGRAM/RUN switch to PROGRAM. Using
CAB-1, press SW, 1 on lhe numeric keypad, and SET under the
removable panel, Shide the switch back to RUN. You're done.

You have assigned an ID#—1—1o the first switch
connected to 3G-1. 3C-1 programs the next three
_ ewitch IDds {zr Ir and 4] mm box for each SC-1 vou need to program. If you begin with

Switch #1, then the next three switch ID%s (2, 3, and 4) are

| automatic. Your next SC-1 to be programmed will begin with
Slide your SC-1 PEM/RUN switch to RUN PIos ®

Switch £5.

Repeal these steps for other installed SC-1s Choose switch numbers between 0 and 99 (100

swiltches total).

m The next SC-1 you program will be
Switch £5 or higher

I



Switches

Controlling switches with CAB-1

Press SW

B presst

B  pressour
Switch #1 is now curved or “out”

CZIT) throw Switch #12 to "theough”
Press SW ‘

| BH  pressi2

@88  Press THROUGH
Switch #12 is now straight or “through”

Notes on AUX1 and AUX2 definitions

Now that you've programmed switch numbers, you can
throw any SC-1-controlled switch using CAB-1.

SWITCH SHORTHAND. After addressing a “switch”,
you can immediately address another switch
simply by entering its [D#—you don't have to
press SW again. This is so until you press anoth-
er address button (ACC, RTE, TR, or ENG).

As you'll notice in these sections on switch and accessory
control, the AUX1 and AUX2 buttons on CAB-1 gain new
meaning. For switches, they are defined as “through” and
“out,” respectively. When it comes to accessories, they have
even more (and different) meanings. And as you learned in
the sections on locomotive control, AUX1 and AUX2 also
have other prominent meaning.

AUX1 and AUX2 are multi-definition buttons. Their definitions
depend on which top-row address button you choose.

For example, press SW and AUX1/AUX2 control the direc-

12

ion of switches. Press ENG or TR and AUX1 “opens” the
numeric keypad to locomotive feature control, while AUX2
controls headlight illumination. Finally, when you press
ACC, the buttons change meaning again, this time to control
accessory functions.

As you get comfortable with “jumping” between locomo-
Hves, switches, accessories, routes, and multi-locomotive
lash-ups (“trains”), you'll acquire a feel for the many defini-
tons of AUX1 and AUX2. Until then, just remember our basic
CAB-1 rule: AUX1 and AUX2 functions always depend on
which top-row address button you've just pressed.
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m assign Switches #2 (through), #4 (out),

and #14 (through) to Route #1

Command Base ON
$C-15 ON

i Establish the route; press RTE
Press 1 (the route number)
Begin programming: press RTE
Press 1 (route number)
Press 2 (the switch number)
Press THROUGH

Press SET

8C-1's red light illuminates for two seconds
Switch £2 is in the “through” direction on Rowte #1

HTE

Eﬂ!ﬂﬂ

Establish the Poute: press RTE

B presst
@ Begin programming: press RTE
Press 1

Press 4 (the switch number)
Press OUT
E Press SET

3C-1's red light iluminates for two seconds
Switch 74 is in the "out” direction on Route #1

Establish the route: press RTE
(3  Pressi

Begin programming: press RTE
B presst

Eﬂ Press 14 (the switch number)
Press THROUGH

| PressSH

SC-1's red light lluminates for two seconds
Switch £14 is in the "through” direction on Route #1

Every model railroad has switches, and those switches pro-
vide plenty of operational variety, especially when thrown in
certain patterns—a route.

Here's a common scenario: to travel from the main line to the
yard, you have a preset route: Switch #2 is through (straight),
Switch #4 is out (curved), and Switch #14 is through. With
TrainMaster Command, you can throw all those switches
with a single command—RTE.

SWITCHES AND ROUTES. Any switch can be part of any
route. And any switch can be on any number of
routes, creating a  wealth of possibilities.
Experiment. Discover new pathways around your
railroad with RTE. Routes are remembered forev-
er—or until you clear them.

Always check your RTE programming: throw switches
opposite the RTE direction, then press RTE and the ID#;
your route should immediately throw

You can add more switches to a route at amy time

13



Route #1 has been selected: Switch #2 Is THROUGH,
Switch #4 is OUT, and Switch #14 is THROUGH

Select any route you've programmed by pressing RTE and
your chosen RTE 1D#. Make sure you press and hold the ID#
button for one full second. This ensures the command is
issued to every 5C-1 on your railroad.

“PRESS AND HOLD” DEFINED. When you are pressing
the 104 button, some of the switches may not actu-
ally throw until you've released the button. Switches
activate at different times once you've selected the
route—this keeps your system (and your railroad’s
power supplies) from overloading due to simultanc-
ous activahion,

HATE mm
Ps Press 1
- Press SET

Route #1 is now ready for new switch assignments

You cannot remove an individual switch from a RTE;
you must clear the entire route and start again

It you make an error during RTE programming, do not
press SET; start over—ypress RTE, the swilch number;
its position, and fien press SET

14



Accessories

Connecting accessories to SC-1

SC-1's accessory comnections. The top row is for press-and-hold
functions like loaders; bottom-row comnections are for on-offs like
floodlight tewers. Use an SC-1 wallpack (no. AC160-1250) if your

SC-15 controls aceessories ONLY.

Do not connect UGS and RCS uncoupling and
L2 remote-control sections to SC-1; use origi- |
nal-equipment controllers 1o activate them

wiring a typical Lionel ;
accessory (nos. 30/38/138 |
water tower) to SC-1

Most Lionel accessories can be controlled by an SC-1. Start by
sequentially numbering the accessory terminals with the
adhesive labels (included): 1, 2, and so on. Lower SC-1 acces-
sory terminals are for on/off functions like light towers;
they're controlled by CAB-1's AUX2 button. Upper SC-1
accessory terminals are for momentary functions like loaders
and action motors; they're controlled by AUXI1.

Please refer to the TrainMaster Command 5C-1
m Manual for complete instructions on connecling

Lionel operating accessories to 5C-1.

WARNING: It is extremely important you make proper
wiring tonnections between accessories and 5C-1. Certain
incorrect electrical connections can damage SC-1. The reason:
SC-1 controls the flow of electricity from the ground—not
hot—lead of the accessory. Connecting an accessory’s “hot”
lead to SC-1 will damage the component.

WARNING: Accessories must be externally powered; do not
power them from track voltage. If an 5C-1 serves only as an
ACCessory activator (no switches are connected to it), you
need to power it with a Lionel wallpack (no. AC160-1250).
When properly powered, SC-1's green light will illuminate.

m Do NOT connect accessories to track ground.
Operating accessories can be powered by PowerMasters.

This gives you keypad control over their voltage levels. See
page 17 for more information.

1]



Accessories

Programming SC-1 accessory numbers

Just like switches, every accessory needs an ID#. After you've

m program accessory numbers 1 and 2 connected the wires from your accessories to SC-1s, you're

ready to program.

Comimand Base ON Accessory 1D#%s on SC-1s are consecutive. Programming your

SC-1 with “Accessory #1” will also automatically program
Switch/turnout power ON or 3C-1 wallpack plugged in u -

the second connected accessory as “Accessory #2." Choose
SC-1s ON accessory [D#s between () and 99 (100 accessories total).

Slide SC-1 PEM/RUN switch to PGM
Press ACC

ﬂ Press 1
E Prm sn . ACCESSORY  INCOMPATIBILITY. Certain multi-function
SC-1's red |u| illuminates for two seconds Lionel accessories (like magnet and intermodal cranes)

cannot be controlled by SC-1 because they are internal-
ly wired to track ground. Use original-equipment con-

You have assigned an ID#—1—1to the accessory trollers to activate them.

connected to $C-1; 3C-1 automatically programs the
next ID# (2)

m SC-1 MEMORY. SC-1 remembers the on/off status of
accessories after layout power has been turned off.

mmmrﬂmmm .ﬂu"“
steps for other SC-1s installed on your

m uuﬂﬂﬂm'

Controlling accessories with CAB-1

w mw‘myﬂ ﬁwm,l mmﬂ
(MMM)

Press ACC | st Press AGC

Ppess 1 Press 3

. Press and hold AUX1 until desieed action
Prezs N2 is accomplished, then release AUX1

Accessory #1°s lights lluminate; press AUX 2 again

1o extinguish the lights Press AUXZ to illuminate the fuel office

Press AUXZ again to extinguish the light

2E B o
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PowerMaster and command control

Controlling track power with PowerMaster

2T power down Track #1

Command Base ON
PowerMasters set to CMD
PowerMasters ON
Press TR
E Press 1
3 PressAUXI
B Ppresso
Track #1 is now powered down
Press BOOST to power up Track #1

A\ Press HALT

~ All tracks served by PowerMasters are deactivated;
~ peactivate them by addressing each TRACK (TR and
ID#) and pressing BOOST

Gontrolling accessories with PowerMaster

On a conventional TrainMaster railroad, PowerMaster raises
and lowers track power when you turn CAB-1's throttle,
With TrainMaster Command, use PowerMaster the same
way to help you place locomotives on track, fix derailments
with remote p::-wer-dtmn.-:., isolate layout divisions, set max-
imum power levels, and more—all from CAB-1.

Just as you can control the application of voltage to sections
of your railroad with PowerMaster, you can do the same for
operating accessories. Just connect the outputs from the
PowerMaster to a terminal strip supplying electricity to your
accessories. Then, program your PowerMaster with an
“accessory-specific” ID#, and you now have keypad control
of voltage to those accessories. It's just one more way to con-
trol your entire railroad from the keypad of CAB-1.

17



PowerMaster and command control

Limiting PowerMaster's output in PowerHouse insiallations

| Example sot o voltag v o
Command Base ON
PawerMasters se 1o CONV
. PowerMasters ON

Press TR

B Pressi
Throttie up to maximum desired speed

* Track #1 now has a maximum voltage sefting

! To restore ful voltage range to Track #1:
Press T
[y Pressi
Turn throttie to maximum voltage setting
08
| $et Track #1's PowerMaster CMD/CONV to CMD

Track #1 now has full voltage range restored

L ————
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If you operate trains with kids or just want to restrict the top-
end speed of the locomotives in operation, you can limit the
maximum voltage on your railroad. If you're using a tradi-
tional power source like the classic Lionel ZW transformer,
simply reduce its output. If you're using I'owerHouses to
energize your railroad’s PowerMasters, this Example shows
you how to reduce their output.

POWERMASTER AND SPEED CONTROL. When you use
PowerMasters to control power distribution on your
railroad, you can reduce their output (and thercby set
new, lower maximum voltages) by tumning the throttle
on CAB-1. See the accompanying Example. Reducing
PowerMaster output does not affect locomotive con-
trol at slower speeds. Note: PowerMaster does not
retain reduced voltage settings after layout shutdown,

ZW AND SPEED CONTROL. If you're using variable-out-
put power supplies like the Lionel ZW transformer
to electrify PowerMaster, you can back off the ZW's
output and experience a smaller overall range of out-
put—and finer speed control throughout that range.

ZW DIRECT-POWER AND SPEED CONTROL. If you're using
Lionel ZWSs to directly power your railroad (there are
no PowerMasters installed on your railroad), back off
ZW output to set a new maximum voltage. As a side
effect, you'll realize more precise locomotive control
at slower speeds.

Switcn sETTINGS. The CMD/CONV switch on
PowerMaster lets you choose from two different
track voltage outputs: full with CMD, or variable
with CONV. The switch’s setting has no effect on
communications from the Command Base.



Power sources

e —— — e

Choosing the right power source

Every model railroad needs power. And the choice is up to
yvou. Check out the benefits of each power source option
and decide which one is right for your railroad.

The classic Lionel ZW transformer

Start with the historic standard for maximum power—the
Lionel ZW transformer. Use one output only for maximum
ZW amperage on your chosen block. Set ZW output to full

for normal operations. Back off the ZW's output level to trim
maximum speeds when children are running trains. When
maximum speeds are trimmed, you'll experience finer slow-
speed control from your Command-equipped Lionels.

The ZW-PowerMaster combination

Combine the power of the ZW with the remote-control fea-
tures of PowerMaster. For normal operations, set the ZW's
output to full and slide PM-1's CMD/CONV switch to CMD.
The ZW-PM-1 combination lets you enjoy all the benefits of
a ZW power source as well as extra PM-1 features like
remote-control circuit breaker resets and walkaround con-
trol of conventional locomohives.

The PowerHouse-PowerMaster team

For remote-control over power and the security of high
power in a contemporary, UL-listed package, choose the
PowerHouse-PowerMaster team. Get big, 8-amp power
from PowerHouse. And control every electrical block and
division on your railroad from the keypad of CAB-1.

19
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Powering your railroad
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Here's a basic TrainMaster Command layout: two concentric
loops linked by Lionel switches, with a small yard in the
middle. If you're running only one or two locomotives at a
time, this track plan will require only a single transformer
for adequate power.

And you only need pne Command Base per layout.

Mow, install another power source, and you instantly divide
your railroad’s amperage load between two blocks. When
you create blocks of electrical distribution, you can power
more Command-equipped locomotives at once, Keep the
size of the blocks small, and your Command-equipped
Lionels will have all the power they need.

Here's a three power-source example. With each layout sec-
tor individually and substantially powered, your railroad
will always be ready for whatever Lionel action you can
envision: single operation, multi-unit lash-ups, and more.



Imagine a gigantic layout, eighty fect in length. You could run
it with a single power supply, but then, this is an 80-foot-long,
dogbone-style model railroad—TIike the ones used by popular
Lionel modular operating clubs. Long trains, multi-locomo-
tive lash-ups, and more—all courtesy of TrainMaster
Command—can put a heavy load on your power source.

Multi-locomotive operation will cause a single power
source to reach its limit quickly. Add electrically isolated
blocks powered by healthy power sources, and your
amperage wWorries are over.

And with PowerMasters, you not only enjoy CAB-1 remote-
control over your railroad’s power distribution—you can
group those individual PM-1s into divisions that grid your
railroad. For example, for “Division 1,” group the three
power sources by assigning all PM-1 ID#s "TRACK 1.” After
manual power-downs, short-circuits from derailments, or
amperage overloads, simply press TR, 1, and BOOST, and
your enfire railroad is back on line. From anywhere.

Add track and Command-equipped locomotives, and this
giant of a model railroad needs ke divisions. Just remember
the formula: small blocks fed by healthy power sources. Your

Command-equipped Lionels will give you superior perfor-
mance when they have a dependable supply of power.

fower, |1
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Advanced operating fechniques

build Train #7 with Engines #13, #3,
Example gy

Al Iocomatives’ reverse unit control switches
sel to FORWARD

Address each engine individually with its engine ID
Move each engine into position; do not couple them

“Front” locomotive should be positioned in the forward

tlirection (headfight in front); middle and rear
locomotives can face in either direction

In Train #7, assign the lash-up’s front engine (Engine
#13) using the F (Front) button:

B PressTR
B Press7
BB  rressta
| Press F
B presssa
Hear the horm/whistle blow

Assign the lash-up’s middle engine (Engine #5).

B PressT

B press7
| Press 5
‘ B Press SET
' Hear the horn/whistie blow
(continwed on page 23)
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When real railroads operate two, three, or even four locomo-
tives together, they call it a “lash-up.” A lash-up is railroading’s
answer to steep grades, long trains, and extra-heavy loads.

In the TrainMaster Command system, lash-ups are addressed
as “TRAINS”"—the TR button on CAB-1. When you build
lash-ups with TrainMaster Command, several engines are
grouped under a single TR 1D#. Lash-up building should be
attempted only after you've mastered ordinary TrainMaster
Command operations,

Pick the locomotives in your lash-up and move them togeth-
er (but don't couple them) using ENG and each one’s 1D#.
Because CAB-1's TR button also means “TRACK"” for
PowerMaster control, select a TRAIN (TR) ID# that is NOT a
number identifying PowerMaster TRACKs. For example, if
you're using four PowerMasters and have named their
TRACKs 1, 2, 3, and 4, choose a number between 5 and 9 for
your TRAIN ID#.

Finally, make certain the locomotive’s direction switch is on
FORWARD /RUN. Perform a locomotive reset (AUXI, 0) to
see what the locomotive’s first-start direction is. It's possible
to have a “contrary” locomotive that's simply following the
direction of the reverse unit control switch.

"WroNG™ ENTRIES. If you press a wrong button
while building a lash-up, start over with that par-

m ticular locomotive assignment at the TR command;
the assignment isn't sent until you press SET.



m If any engine in the lash-up faces
backwards, press DIR before SET

' Assign the lash-up's rear locomotive (Engine #84 facing
' backwards) using the R (Rear) button and DIR button:

B pressT
g

Press 7

B esw
Press R

- KOH PressDR
Press SET
Hear the horn/whistie blow

Couple the locomotives by addressing them as ENGINES

Reset the direction of the lasi-up:
B Pressm
(] Press7
Press AUX1
B presso

i Now all engines respond together when you address
~ them as Train #7

If an engine Is out of sync after a TR reset, read
“Lash-up troubleshooting” on page 26

IT's sTILL AN ENGINE. Whenever a locomotive is
in a lash-up, you can still individiually address it
(using its ENG ID#) to adjust lighting, open indi-
vidual couplers, and tune performance.

STROBES STILL FLASH. Diesel locomotive auxilliary
lights (example: flashing warning lights/strobe
lights) are independent of the lash-up’s direction-
specific illumination. In other words, if a lash-up
rear locomotive’s headlight is dark, the strobe
still flashes until extinguished by pressing 8 on
the numeric keypad.

LOCOMOTIVE CABS FACE “OUT.” When operating
strobe-equipped locomotives, make sure you
build your lash-ups with locomotive cabs facing
outward—that is, not facing cach other on lash-
up-ending units. The reason: strobe-equipped
locomotives (e.g. SD60, Dash 8) do not come
equipped with directional headlights. To ensure
such units’” headlights operate in lash-ups, posi-
tion the “outside” locomotives so that their cabs
face “out.”

Drrci LGHTS. Locomotive ditch lights (equipped

engines only) operate in the locomotive’s stan-
dard “forward” direction only.

2d



 Advanced operating techniques

Addressing lash-ups

address Train #7

Press TR
B Press7 (the ID4)

Throttle up or press any command button

Sending basic commands to lash-ups with CAB-1

When first operating a lash-up, press TR and its ID# on CAB-
1. Tumn the throttle or press any command button; your lash-
up’s Railsounds Il sound system starts up and the engines are
ready for operation.

If you've shut down a lash-up’s Railsounds Il by pressing the
5 button on the numeric keypad, you can restart Railsounds 11
only by pressing the 3 button. See "Sending numeric com-
mands to lash-ups” for complete information on keypad con-
trol of Railsounds II

Accompanying sound effects are in bold italic.

Some locomotives may not have all listed
features.

---------------------

_ Press COUPLER R to open your
%% lash-up’s rear coil coupler (equipped
locomotives only). Coupler release.

Press COUPLER F to open your lash-

F up’s front coil coupler (equipped
locomotives only ). Goupler release.

Tum the THROTTLE to the right to
accelerate, to the left to decelerate. There
is no “stop.” If you don’t press a button
or turmn the throttle for a short period of
time, CAB-1 “falls asleep.” 'ress BOOST
to “wake” CAB-1. DynaChuf speed-deper
dent labored or coasting ches.

Press HALT for emergency stops oml V.
HALT shuts down all PowerMaster

output and stops all Command-

L!quipruz-d engines mn achon.

Press WSTL/HREN to activate the

lash-up’s front-engine horm  or e

AT (©))
whistle, release to discontinue.
Steam wiistle or diesel horn.

. Press BELLonce to activate the

. lash-up’s front locomotive bell,

| again to discontinuc. Steam belf or R
-~ diesel mechanical bell.

Press DIR and the lash-up decelerates

L to a complete stop; turn the throttle up,

\ and the lash-up accelerates in the new, {I}
{ opposite direction. THERE 15 NO NFU-

. TRAL. Steam or diesel letoll sound,

¢ Press and hold BOOST for extra
1 power. Release BOOST and your lash-
| up returns to its previous speed.
. BOOST wakes up CAB-1. OynaChuff
- [abored chuffing.

¢ Press and hold BRAKE to slow down or
. stop. Release BRAKE and your lash-up
retumns to its previous speed. Sguealing
brake sound. Dynalhul! coasting chuffs.



Sending numeric commands to lash-ups

T T T T R T s s e e e

When you press AUX1, you create 10 numeric command AUX1 address button (SW, ACC, RTE, TR, or ENG). Accompanying
buttons, The keypad stays “open” until you press any sound effects are in bold italic.

Halts and resets a lash-up. Resets | >
direction to reverse unit control | ot
switch setting(s). Resets Railsounds Il | ¥
diesels to automatic RPMs. Blows iwhis- |
tie ar horn. RPMs return [o automatic opera- |
tion. |

| ©

e

./ ey
a IIJ'I !

() fiow I| occur. Horm/whistle, bell, and RPMs will not sound

[ again until you restart Railsounds IT by press-

idle (by automatic RPMs or by pressing 6)
before 5 will shut down Railsounds 11
Steam or diesel Shuttown SEQUENCE COMTNENCES.

| . . .
4 L it /\ ing 3. Just like a real engine, st be ;
e I'Eut.nnlIT o g3 L real engine, you must be at
L
TR ., Mgy |

[N I".

Raises the volume in Railsound | STE4M Ry [ " \ Lowers the RPM level in Rail-
l-equipped locomotives. Sound fﬂ#i < sounds Il-equipped diesels. RPMS

2 Reserved for future use. \ Lol

Raises the RPM level in Railsounds ll-equipped

diesel locomotives. Starts up Railsounds 1 in all lash-
up locomotives. Starfup sequence commences. RPMs increase.
Biowolf sounds.

Lowers the volume in Railsounds ll-equipped loco-
motives, Sound volume decresses.

Activates shutdown sound in Railsounds ll-equipped
locomotives. Diesel RPMs must be at idle for shutdown to

Removing locomotives from lash-ups

' 7|ELW1‘E'LH.‘| for future use,
&?eactivatﬁ- auxilliary Mars lights (diesels) and smoke
nit/ firebox glow (steam locomotives),

sﬂctivate:-: auxilliary Mars lights (diesels) and smoke
unit/ firebox glow (steam locomotives).

Ammmﬁ headlights on and off.

remove #84 from its lash
resssguig o Tran g Y

Press TR
B presso
BE  pressss
B PressSH

Hear the horn/whistie blow
Engine #84 is no longer part of the kash-up

;

You can remove any locomotive from a lash-up by assigning
it to “Train #0."

Remember to remove all locomotives from a lash-up after
you've physically broken up the consist,
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Advanced operating techniques

Lash-up problemsolving

7 Train #7; one "out of
LI et et e ot of e

Reset the direction of the lash-up:

E Press TR
Press 7
Press AUXI
E Press 0

i Hear the horn/whistle blow

" This resets the kash-up; de this whenever you've finished lash-up
buiding o when you fest begin Punning a lash-up. Sl tpoube ?
Reassign the troublesome engine to the lash-up by either using o
not using the DIR button. Do another lash-up reset and try again.

26
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number of locomatives, but the circuit

breaker keeps trigping

Its possible to operale any number of powered and upowered
locomotives in a tash-up. In reality, however, total power avall-
abile on the track limits that number: PowerMasler can generally
handle six motors maximum, a W slightly less. If the circuit
breaker Keeps Iiping, Feduce the mumber of owered locomo-
tives on the track by removing them from your lash-up.

m Single-motored locometives usually draw
less power than dual-motored locomotives



Notes on lash-ups

Tuning lash-up performance

LasH-Ur BEHAVIOR. TrainMaster Command lash-ups
act like real-life ones. Press HORN; only the lead
unit’s horn blows. The same is true for BELL. The lead
locomotive's headlight illuminates while the others
m remain dark. Hit DIR and lighting reverses to that of
the rear unit (equipped locomotives only). Press COU-
PLER F and the lash-up’s front coupler will open;
COUPLER R opens the lash-up’s back coupler.

Pick THE RIGHT NUMBER. The TR address button talks to
PowerMaster TRACKSs
A N D TRAIMS.
Choose TRAIN ID#s with numbers different from

m PowerMaster 1D#s. If your PowerMasters are 1, 2, and
3, select TRAIN ID#s starting with 4. If you want more
TRAIN numbers, assign all PowerMasters as TRACK
#1 or “group” them together so that two or more
PowerMasters share the same 1%, This enables you
to address groups of PowerMasters with a single 1D#
command.

@ B miov. Always clear a lash-up once you've broken it

up. This reactivates functions that are “disabled” in

™=

w sef momentum for Train 47

Press TR
Press 7
Press L, M, or H (choese one)

LASH-UP MOMEVTUM

Press L, M, or H (located under the removable panel) for
light, medium, or heavy lash-up momentum. The LCRUs
remember this setting until you change it.

LASH-UP STALL

Get your lash-up moving slowly. Press SET; the lash-up stops.
Turn the throttle clockwise to get the lash-up moving, then
decrease speed until the lash-up just stops. Press SET again. Stall
has been set. Even if your lash-up doesn’t move after turning the
throttle, fust press SET again. Stall will be sel. The lash-up LCRUs
remember this setting until you change it.

If the locomotives in your lash-up are of different types and
do not all start at once (even after setting train stall), fine-tune
the lash-up’s performance by setting stall individually for
each locomotive in the lash-up. See the section on setting
locomotive stall voltage.

WHy s1aLL? In command control, stall voltage gives
locomotives a common “start threshold.” When you
m run a lash-up with stall set, every locomotive will
begin moving in unison. Turning the throttle down
completely turns each locomotive down to its
own stall setling, 2]



Transitional command control with ZW transformers

Mvamd operating fﬁﬂllﬂlﬂﬂﬂs

Command Base ON
IW output variable

Command-
locomotive per ZW-controlled track

2%

w ﬁl%%ﬂ

Place a Command-equipped Lionel on track
MMM

Get your conventional locomotive into action:

Power up IW track output

Choose an optimum track voltage for both
mmmmmm-m%m
Get your Command-equipped Lionel into action:
&  PressENG

BYE}  Press 55 (its #)

=4 PressBOOST

Throttle up Engine #55 to your desired speed
(comtinved o page 28)

equipped locomotives and one conventional

Transitional command control lets you run one conventional
locomotive and Command-equipped locomotives simultane-
ously on the same track, using your ZW transformer and CAB-1.

Transitional command control is for advanced
TrainMaster Command operators only.

Choose your conventional locomotive. With ZW track output
OFF, place the conventional engine on track. Power up (12
volts minimum) and cycle its reverse unit to NEUTRAL.

Next, choose your Command-equipped locomotive(s). Place
them on track, but don't address them vet. Using your ZW's
power handle or DIRECTION button, cycle the conventional
locomotive's reverse unit to forward or neutral (your choice)
and sct it into motion.

Now, address your Command-equipped locomotive(s) by
pressing ENG and the ID#(s)on CAB-1. Power up the
engine(s) and run them around your conventional locomo-
tive. Control your conventional engine by raising and lower-
ing track voltage from your ZW. Control your Command-
equipped Lionels with CAB-1.

VARIABLE VOLTAGE LIMITATIONS. Because you're
using variable voltage, both the top speed and
overall speed range of your Command-equipped
Lionels are dependent on the track voltage you're
applying in order to control your conventional
locomotive,

Cone courcers. Command-activated coil cou-
plers may not perform reliably when operating
in transitional command control. Raise track
voltage if your coil couplers do not respond.



e e TR S R S -

Add more Command- locomotives to the action:
PrmMBJE&MII . and throttle them up to
the speed

Want to change conventional locomatives? Power down
IW track voitage; all locomotives will stop. Replace the
conventional engine, increase track power and get the
conventional locomotive into action. Reatddress your
Command-equipped engines with ENG and their 1D#s,
then throttie them up using GAB-1.

Total locomatives in operation depend on
m the locomotives’ amperage draw and the
amount of track your IW electrifies

TCC peANED. Transitional command control: the
nonCommand-equipped locomotive behaves in the
old Lionel tradition, responding to your adjustments
in track power. Your Command-equipped locomo-
tives still receive their digital signalling from the
Command Base, and operate in the same, indepen-
dent manner as when receiving a continuous 18 volts.
However, the maximum speed of the Command-
equipped locomotives is dependent on the amount of
voltage you're applying to the track at the time. Also,
if your conventional locomotive is moving slowly,
introducing a Command-equipped locomotive will
further slow vour conventional locomotive.
Experiment. Explore transitional command control.
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meﬂ omratim techniques

m oo

Transitional command control with PowerMasters

Command Base ON
PowerMasters set to CONV
PowerHouse DN/TW ON FULL amd PowerMasters ON

mmmmmm
locomative per PowerMaster

R e

GELT)  miace a conventional comotive on Track #1

I the track is powered up:

Press TR
B Presst
Press AUX1
Press 0

mmmmmumm

Restore track power mmmllﬂtﬂ
mmﬂw locomotive in

EoT)  address Command-equipped Engine #1

Theottie up Track #1 to full power
Press ENG
B peesst
You now have complete control of Engine #1

(comtinved on page 29)

0

Transitional command control with a traditional transformer
is fun—but TCC with remote-control of track power is even
better! PowerMaster-based transitional comand control lets
you and your friends and family control every locomotive
you own—Command-equipped and conventional—from
anywhere around vour railroad using CAB-1.

Transitional command control is for advanced
TrainMaster Command operators only.

Turn on the Command Base and set all PowerMaster
CMD / CONV switches to CONV (conventional) for the divi-
sions on which you'll operate conventional locomotives only.
Leave all Command-only PowerMaster divisions on CMD.
To operate a conventional locomotive on all PowerMaster
divisions, set all CMD/ CONV switches to CONV.

Power down Track #1. Place the conventional locomotive on
Track #1; put it in neutral. Increase track power with CAB-1's
throttle. Address Command-equipped Engine #1 and throt-
tle it up. Your conventional locomotive stands by. After bring-
ing Command-equipped Engine #1 to a stop, use track
power to run your conventional locomotive on the same
track. Command-equipped Engine #1 will stand by, awaiting
new orders, while your conventional locomotive runs.

BE CAREFUL. When operating conventional loco-
motives on a railroad where some PowerMaster
divisions are still set to CMD, make sure the
conventional engines do not pass into the
Command divisions. They will encounter 18
volts and run at their top end. Potential damage
could occur.

Comn courLers. Command-activated coil cou-
plers may not perform reliably when operating
in transitional command control. Raise track
voltage if vour coil couplers do not respond.



e i

|
m run a conventional and Command-
equipped Engine #1 on Track #1

Press TR
By Presst
Throtile up the conventional locometive to medium-1o-

high speed
Press ENG
0 Ppresst
Throttie up Engine #1 to the desired speed

Add more Command-equipped locomotives to the action:
Press ENG, their 1D numbers, and throttle them up to
the desired speed

Alternate between the conventional and
3 Command-equipped locomoives using TR

and ENG buttons
8§  PressENG

You control the Command-equipped locomotive
Press TR

You control the conventional locomotive

You can operate up to two dual-motored
m Command-equipped locometives and one

conventional locomotive per PowerMaster,

depending on locomotive maintenance

Now, operate both kinds of locomotives at the same time. Get
your conventional locomotive going at a set speed on Track
#1. Then follow it around the railroad with Command-
equipped Engine #1.

SPEED LIMIT. Maximum speed of all Command-

W equipped locomotives determined by the volt-

age placed on the track at the time.

TCC peFineD. Transitional command control: the
nonCommand-cquipped locomotive behaves in the
old Lionel tradition, responding to your adjustments
in track power. Your Command-equipped locomo-
tives still receive their digital signalling from the
Command Base, and operate in the same, indepen-
dent manner as when receiving a conlinuous 18 volts.
m However, the maximum ﬁf':ﬂ‘d of the Command-
equipped locomotives is dependent on the amount of
voltage you're applying to the track at the time. Also,
if your conventional locomotive is moving slowly,
introducing a Command-equipped locomotive will
further slow your conventional locomotive.
Experiment. Explore transitional command control.

CMD anp CONY TOGETHER. You can experience tran-
sitional command control (variable voltage) and
TrainMaster command control (constant voltage) on

w the same layout. Set PowerMasters to CONV on tran-
sitional command control divisions. Set Power-
Masters to CMD on divisions that will be operating
command control only.

Jl



Advanced operating Iecimipues

"Sticky” keys

7

master sticky keys by operating a
varigty of trains and accessories

@ Press ENG
B Presst
Engine #1 is ready; power it up

@ PressSW

Press 34
Press DUT

Switch #34 throws “out” (curved); this switch is now “stuck” in
CAB-1's memory; press DUT/THROUGH any time without SW and only
Switch #34 will respond

Engine £1°s horn Sounds; af CAB-1 command buttons are still active for

. Engine #1—you don't need to press ENG or the ID# o et response

Bial  Press and hold BRAKE
Engine #1 slows and stops; release whien reaty to proceed
Press THROUGH
Switch #34 throws “through”; you don’t need to press SW or the 1D#
Press TR
Press 8

Train #8 is ready—all CAB-1 command buttons are naw active for
your chesen consist:

" Throw Swilch £34 1o "out":

Press SW (oaly press an ID# I its different)
Press OUT
CAB-1 always remembers your last ID# for ENG, TR, SW, and ACC. Here
you must press SW with OUT. AIX1/AINZ were "stuck” to Train £8

(continued on page 25)

With CAB-1, total control of vour TrainMaster Command
railroad is in your hands. And experiencing that control is
even easier when you master CAB-1's “sticky” keys.

In basic terms, “sticky” keys mean that once you've pressed
a top-row button (SW, ACC, RTE, TR, or ENG) and a specific
1Dz, CAB-1 will control that engine, train, or accessory until
you tell it to control another one. For example, press ENG
and an ID#, and CAB-1 remembers that locomotive. Press the
command buttons you want (HRN/WSTL, BELL, DIR,
BOOST, BRAKE, COUPLER F or R, or AUX1 and AUX2) and
CAB-1 “speaks” to your chosen Command-equipped loco-
motive. You don’t need to re-enter the ID#. You don't even
have to press ENG again. A locomotive, switch, or accessory
“sticks” with CAB-1 until you choose another.

Sticky keys also give you the power to “jump” between con-
trol of locomotives, consists, switches, routes, and accessories
without re-entering ID#s. Jump between ENGs and TRs sim-
ply by pressing the address buttons. Throw switches and
routes, and your command buttons like HRN /WSTL activate
the last engine or train you “spoke” to. You can even use
dual-function buttons like AUX1 and AUX2 to throw switch-
es or open the numeric keypad for locomotive feature control
simply by hitting SW or ENG /TR first.

An ID# is “stuck” in CAB-1"s memory until:

1. vou enter another ID#, or
2. you change CAB-1's batteries.
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Brake Tirain #8; TR Is the locomotive "stuck” in GAB-1's memory:

Bl Press BRAKE
Activate Engine £1's bell; press ENG (without 1) to make Engine #1
the active locomotive for CAB-1s command buttons:
Press ENG
Press BELL
Activate Accessory £77:
Press ACC
- BB press7
Bl PressAuXi
"Jump” 1o Train £8 by pressing TR and any command bution:
B PressTR

Press WSTL/HRN
Use AUX1 to open the numeric keypad for Train #8; raise RPM level:

B3 Press Auxi
4 Press 3

| Press SW to redefing AUX1 as the THRDUEH switch command:
B Presssw

“ Press THROUGH (weows switca £34)
“Jump” to Accessory 777 and deactivate it, again using AUX1:

B PressACC
Bl Press AUXI
Bring Engine #1 1o a stop:

Press ENG
Threottie down to stall; bring Train #8 1o a stop:
Press T

Theattie down Lo stall

CAB-1 NEVER FORGETS. Once you select an ENG or

Detail TR, SW or ACC, CAB-1 retains that [D# in its mem-
ory, even when you press other top-row address

keys like SW, RTE, or ACC.

THIS SYSTEM CAN HANDLE IT. TrainMaster Command
w allows for the continuous operation of up to 100

locomotives. The only limitations: available power
and operator capability.

m throw several swilches

B Presssw
B pressimi
B A press THROUGH/OUT

' Theow another switch (dor't press SW again)

B pressins
|

dd



Comman on your railroad
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Recommended layout modifications

When operating Lionel TrainMaster with constant voltage,
you may wish to modify certain layout features.

TRACK BUMPERS
Replace the original bulbs with 18- or 20-volt bulbs if they burn out.
Refer to the Bulb Replacement Chart.

UNCOUPLEUNLOAD TRACK SECTIONS

You must operate UCS/RCS uncouple/unload tracks with their
original-cquipment controllers—not with 5C-1s. Because of the high
track voltage in the TrainMaster Command operating environment,
power UCS and RCS sections wilh an accessory power source. Detach
the controller wire from UCS terminal 3 (terminal 4 on BCS and O)-
27 UCSs). Next, connect your accessory power source lead to the ter-
minal; we recommend 12 volts AC for optimum performance.

SWITCHES

Switches must be powered externally, using their fixed-voltage
plugs and 12 volts AC or less. Do not power them from Hie track. If your
layout has older switches that lack fixed-voltage plugs, use higher-
voltage lamps or modify the switches for external power. Activaling
a switch for too long with TrainMaster Command’s constant voltage
may burn out the bulb and damage the lamp housing,.

Bulb replacement chart

PASSENGER CARS

If your passenger cars feature two bulbs that are not grounded to the
frame, you can wire the bulbs in series. If they are grounded to the
frame, replace the bulbs with higher-voltage bulbs. Refer to the bulb
replacement chart on the next page.

MODERN STEAM TENDERS WITH AR WHISTLES

Lionel steam tenders with air whistles and electronic control boards
manufactured by Fundimensions and LTI will blow continuously at
high track voltage. Since horn/whistle commands are not sent as
DC levels in command control (the form of signalling that the con-
trol boards were designed to detect), these tenders will not work
correctly. We recommend vou disconnect the sound unit from its
power source or not operate the unit.

ACCESSORES

All accessories must be externally powered; do not power them
from the track. We recommend a separate transformer that allows
you to choose the optimum voltage for cach accessory’s operation.

OPERATING CARS
We recommend you modify the UCS/RCS track’s “unload” contact
rails for separate power.

manufacturer  lamp number amps base bulb size Lionel number
Tung-Sol 1445 15 bayonet 46" round 600-1445-300
Sylvania/GE 1447 S strew | A46"round | 600-1447-300
432 25 | screw 58" round
433 25 bayonet 58" round
1456 25 bayonet 84" round
1457 25 ‘ screw 84" pound
1458 . 25 bayonet 84" round
‘ 2316 ‘ 04 bi-pin 134
' 2102 04 wires 134

All bulbs listed above are rated for use at 18 volts. Bulbs with an accompanying Lionel
number are available from Lionel Service and Authorized Lionel Service Stations.






Base-compuler communications -

Using the Command Base's serial port

Your Command Base’s serial port allows you to connect the
Base to your personal computer using a nine-pin D serial
cable. Software is in development and should arrive in the
marketplace in 1996. Here are a number of key points
regarding the use of the serial port.

* Communications is at 9600 baud, one stop bit, no parity.

General command format

* The port echos all commands received from CAB-1
remotes in a three-byte format.

* The first byte is OFE, followed by two bytes correspond-
ing to the 16-bit words of the command table.

* Commands may be sent to the Base (and your Command-
equipped locomaotives) from your computer in the same for-
mat as CAB-1 commands.

Bit order
KMsAa

15 | 14 13 12 11 10 9 8 7

Mote: Bits transmitted / received in descending order, i.e. bit 15 first.

Switch commands

1 o Al Aal a Al al al a

Groug mfﬂrﬂ accessories activated WJ

1 1 0 0 0 A A A A

A—Address field: the address for the object (switch, route,
engine, etc.) receiving the command.
C—Command field:

00—action

Jb

01—Extended
10—Relative speed
11— Absolute speed
D—~Data field: the data being sent to the addressed object.



Command set

Command field

assign to route THROUGH (D=route ID#)
assign to route OUT (D=route IDF)

Route throw
Route clear

Engine ar Train action commands
AUX1 option 1 (CAB AUX1 button)
Numeric N (D=command number 0-8)

AUX1 option 2

AUX1 on
AUXZ option 1 (CAB AUXZ button)

toggle Direction

open Front coupler

open Rear coupler

biow Horn 1
e

letofl sound

blow Horn 2

AUX1 off

AUX2 oft

AUX2 option 2

AUXZ on '

d/



Command set (continued)

J8

Engine extended commands

!

assign to Train (D=train address)

assign as single unit forward direction
assign as single unit reverse direction
assign as head-end unit forward direction

assign as heat-end unit reverse direction
assign as middle unit forward direction
assign as middle unit reverse direction
assign as rear unit forward direction

|
.!_. -

assign as rear unit reverse direction
set Momentum low

—

set Momentum medium

sst Momentum high
set address

. |

I — =" i = =1 = — s 1 — —
Z !
| ||

[— T — B — I — A — A — I — T — B — N — B — I — B

| |
ae a 0| = 8 - 0 - o = 9 29
|

|

!
- = D = - DD - -0 8 2

Train extended commands

set Momentum low
se1 Momentum medium
set Momentum high

sel address

clear lash-up

— A NN —
-k | el | ==l | =l =

T T

= 0 9 o D

o - -2 2

Engine or Train speed commands

Data field

set absolute speed (D=0-1F)
change speed relative (D=relative speed)

D=A=+5
D=8=+4

D = 5 = 0 (no change)

D=0=-5




—

Accessory action commands
AUX1 ot

AUX1 option 1

AUX1 eption 2

AUX1 on

numeric command (D=command number 0-9)

AUNZ off
AUNZ option 1
AUXZ option 2
MX2on

Accessory extended commands

all oft
all on

set address B

assign AUX1 to group (D=group address)
assign AUX2 to group (D=group address)

Eroug commands

1

1

1

option 1
option 2

System NOP command

System hait command

1

1

1

System reserved command

M

39



 Base-computer communications

Examples

The following examples are given to illustrate proper command usage.

Example One: throw switch #27 OUT - | | |
o 1, 0/0 1 1 0 1 1 |0 0 |1

Exampie Two: blow horn 1 for Traln #4 | | | |
1,1 0 0 1|0 1 0 0 0 0 1

‘Example Three: increase the speed of Engine #2 by three steps | | |

|



Probigmsolving

Answers to guestions

Everything is connected, but nothing’s happening.

The Command Base’s green light is off.

PowerMaster’s green light is off,

PowerMaster’s green light is flashing.

PowerMaster’s red light does’t biimk wien | send
CAB-1 commands.

The Command Base’s red light doesn’t hiink when | send
CAB-1 commands.

= Check all power connections to PowerHouse, PowerMaster(s), and
the Command Base. Make sure each component’s “on” lamp is illu-
minated. Make sure the drcuit breakers on the PowerHouses are
nol tripped; reset them as necessary. Verify track voltage with a test
light. If all connections are secure and a lamp doces not illuminale,
contact your Lionel TrainMaster Service Station for assistance,

* Make sure the wallpack is properly plugged in. Check the wallpack
power wire to ensure it is snug in the Command Base's input. The
green light should illuminate.

* Plug in PowerHouse and tumn it on. Check PowerHouse's circuit
breaker; push it in if it's been triggered.

* Make sure PowerHouse's power cable is secured firmly in Power-
Master’s input; the green light should illuminate.

* There is/ was a short-circuit across the track to which PowerMaster
is supply electricity. Check for derailments or other short circuits.
Reset PowerMaster: TR, 1D&, BOOST.

* If you are in conventional mode, turn the throttle up.

* If you attempt a PowerMaster reset by pressing BOOST and noth-
ing happens, reprogram PowerMaster: slide its RUN / PGM switch
to PGM, press TR, and the PowerMaster 1Dz, Slide the switch to
RUN. 'ress BOOST. PowerMaster has been reset. (CAB-1 remem-
bers it’s talking to this TR.)

* Tum PowerHouse off and on again.

* PowerMaster’s red light will only blink when vou directly address
the PowerMaster with a TR command. Otherwise, all communica-
tions from CAB-1 are received by the Command Base; its red light
will blink in response to CAB-1 communications.

* Relocate PowerMaster. CAB-1"s communications may be impeded
by structural or electronic elements in the area. Be sure
PowerMaster is not sitting on a metal surface.

* Ensure PowerMaster’s crystal is firmly seated. Also check the crys-
tal in CAB-1: address other PowerMasters on your railroad by
pressing TR and the PowerMasters” 1D#. If they respond, check the
first PowerMaster, See the TrainMaster Owner's Manual for addi-
tional information on crystals.

* Try a new location for the Command Base; CAB-1 communications
are not being properly received. Press WSTL/HRN and watch the
red light for response (it should blink).

* Avoid metal surfaces when installing the Command Base. Metal
detunes the Base's antenna and causes poor reception. If vou must
use a metal table or shelf, place a nonmetallic spacer at least 27 in
height between the Base and surface.

* Check CAB-1's alkaline batteries. Remove one battery, then reinstall
it. Make sure batteries are fresh and properly installed. You should
hear a small “clicking” sound with every button press,

* Extend CAB-1's telescoping antenna completely.

* Turn off any interfering electronic devices in your railroad area: tele-
visions, computers, and CB radios.

* Check the frequency crystals inside CAB-1 and the Command Base.
They should be installed with a snug fit.
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Answers to guestions (continved)

Imm mm lurt the m waon'l move. * Make sure the red light is blinking on the Command Base when you

send CAB-1 commands, This says your CAB-1 commands are being
received by the Command Base.

* Check your wiring connection between the Base and either your
PowerMaster or common rails. The Base’s communications wire
should be attached to the common (U) binding post on
PowerMaster or the outside rails.

* Make sure no derailments have occurred (PowerMaster’s green
light will be flashing if a derailment has occurred). Reset
PowerMaster by pressing TR, its ID#, and BOOST.

* Make sure your track has power by using a test light—for example,
an illuminated freight or passenger car.

* Check PowerHouse's circuit breaker. Reset if necessary.

» Make certain there are no connections between your railroad and
either earth ground or power-line ground.

* Reprogram the locomotive's ID#. Slide the reverse unit program
switch to the middle on diesels, the rear on steam locomotives. Put
the locomotive on unpowered track. Make sure the Command Base
is on. Power up your track. Now, press ENG, the locomotive's ID#,
and SET. The horn or whistle should sound, indicating receipt of the
new programming. Slide the reverse unit program switch back to
FORWARD. Press ENG and the ID#, WSTL / HEN or tumn the throt-
tle. Your locomotive should respond.

| turned the throttle but my locomotive doesn’! respond. « CAB-1 may be asleep. Press BOOST o wake it up.

» Readdress the locomotive: press ENG and its ID number. It should
now respond to any command button press or throttle change.

» Press AUXI and 0 on the keypad. This resets your locomotive and
My locomotive is acting kind of sirange. How can | cycles the LCRU to forward
resel it? .5

ut down the PowerMaster or transformer supplying power to the
locomative for 10 seconds after Railsounds 11 shuts down. This
restarts the computer inside your locomotive.

I want o Pum my conventional locomotives, buf they lake ~ * Set the PowerMaster controlling your conventional locomolive's

track to COMNV. This changes track voltage from constant (18 volts)
m af M m to variable, allowing for the operation of conventional locomo-

tives—transitional command control,

» Address the track your conventional locomotive is occupying. Press
TR and the owerMaster’s [D number. Turn the throttle or press a
command button. Your conventional locomaotive should respond.

* Check PowerMaster output with a test light.

* You can only operate one conventional train per PowerMaster

mmm mwwam # When you operate in transitional command control, the track

power level selected for the conventional locomotive (in essense, its

m‘wm at the same m bt “speed”) is also the maximum voltage available to all Command-
MH all m slowly. equipped locomotives addressed and in action. To increase the

maximum speed potential of all locomotives in operation, address
the track by pressing TR, the PowerMaster’s 1D#. Increase track
voltage by tumning the throttle up. The conventional locomotive’s
speed will increase, and all Command-equipped locomotives in
action now have a higher maximum operating speed as well.

mwmm m;mﬂm * Reset its momentum to LOW. The LCRU remembers the momen-

tum setting until you change it.

* Make sure t:nuugi’\ power is being applied to the track. Address the
PowerMaster controlling that block of track and set its output to
maximum. Hint: use a small test light.

4



Why is there no neutral?

| built a consist with two lecomotives, but it won't
respond when | press TR and its ID number:.

The locomotives in my consist seem (o fight each other.

| want one of the locomatives in my consist o lace
"backwards."” How can | do that?

Whenever | operate my consisl, the circuit breaker on
iy PowerHouse Irips.

The lecomotives in my consist all seem lo start differ-
ently, even though | set the stall voltage for the consist.

1 connected my switches to SC-1, but | can't get the
switches fo throw.

| programmed switch numbers for every SC-1, but
now I can’t remember which switch is which!

When [ address a switch and press AUXT to make it go
straight, it throws Io the curve.

| connected my culvert loader to SG-1, but it slays on
even after | release AUXT.

You don't need newtral in command control. A Command-
cquipped locomotive doesn’t move until it's been addressed, so the
“neutral” state in the reverse unit isn’t necessary. If you want a loco-
motive to stay put as if in neutral, simply stop it and select another
locomotive.

Carefully repeat the consist set-u uence.,
Make sure you selected a TRAIN {IH] 1% that doesn't identify a
PowerMaster or another TRAIN consist on vour railroad.

Reset the consist’s direction: press TR, the train's [D#, AUXI, and 0.
This signals the LCEUs in the consist to begin operating in their
“normal” TRAIN start direction.

Set ALL reverse unit control switches are to FORWARD.
Reprogram the contrary engine with or without the DIR button
command during the consist build sequence,

Inc]uch: the DIR command in your consist pmgramming string. For
EKEI‘I‘IP]E, if your F3 #89 is to be the “rear” enging in the consist fac-
ing backw ard, press TR, the consist ID#, 89, R, DIR, and SET. This
tells the F3's LCRU that it should operate in “reverse” during “for-
ward” consist operations.

Try reducing the number of motors in the consist. Generall v speak-
ing, bwo to three dual-motored  locomotives (four to six motors
total) is the limit for a single PowerHouse.

Make sure you don't have two TRAINS with the same 1D#,

If vou're operating differing locomotives in a consist (for example,
a postwar F3, MPC Geep, and LTI E53), each locomotive will start
at a different voltage threshold. Try fine-tuning the stall voltage tor
the consist by setting individual stall voltages for each locomotive.
See “Tuning consist performance.”

You must program the SC-1 with switch addresses before you can
operate the switches.

Verify the switch is receiving power by making sure 5C-1's green
light is on.

Place numbered “flags” or stickers at cach switch. This will help
vou remember switch numbers; later, you can remove them. A lay-
out diagram with numbered switch locations can also help. Small
divisional diagrams positioned around a large layout's perimeter
can provide another solution.

Reverse the “outer” wires (those connected to the two oulside bind-
ing posts on 022 and O-72 switches) either at the switch or at SC-1.

The accessory is incorrectly connected to an on/off terminal on 5C-
1—the lower terminals. Connect the accessory's lead to the upper
SC-1 accessory lerminals; these are for momentary functions. Nole:
5C-1 remembers the on/ off status of accessories after layout power
has been turned off.
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Answers to questions (continued)

| incarrectly entered some fnformation when program-
ming & RTE. What should | do?

| added a switch to a route that | don’t really wanl.
How can | remove it?

My train derailed and | want fo siut down iis track—
bt | dow't want Io deactivate the etire layout.

After fixing a derailment (or experiencing an accidental
power interrupt), my locometive runs fine—ibut
Railsounds /I isn't responding fo GAB-1 commangs.

After fixing a derafiment (or experiencing an accidentsl/
power imterrupt), my tlesel’s Ralisounds Il s still
on—at full RPMs—and won't shut off.

My kid fikes rumning trains, but she runs ‘sm oo fast.
Is there anything | can do?

Bulbs keep burning out all over my railroad. Help!

+ Making errors during route programming is no big deal. Just
remember that as long as you don't press SET, you haven’t pro-
grammed anything. Start over at the ETE command for that paticu-
lar switch: RTE, route [D#, RTE, route 1D#, the switch number, the
direction you want the switch to throw (AUX1 or AUX2), and final-
ly, SET. Pressing SET commits the command string to memory. If
you pressed SET already, read on.

* You must clear the entire route and reprogram it. Press KTE, route
ID#, KTE, route ID#, and SET. This erases all switch assignmenis in
the route.

* Shut down the PowerMaster controlling that block of track: press
TR, the PowerMaster’'s ID# AUX1, and 0. To reactivate
PowerMaster, press TR, its ID#, and BOOST.

 After 4 derailment has been corrected, your Command-equipped
Lionel may work normally though Railsounds Il does not fully
respond to CAB-1 button commands. Reboot the Railsounds II
computer by removing all power from the track, wait for
Railsounds II to completely shut down, then wait 5 more seconds.
Power up the track again, address the locomotive, and full
Railsounds II performance should be restored.

* Power up your track. The Railsounds II computer in your
Command-cquipped Lionel diesel will return to idle and is ready
for operation.

* Set a maximum voltage output for every PowerMaster installed on
your railroad. Slide the COMM /CONV switch to CONV. Press TR,
the PowerMaster's ID number, and throttle up to the maximum
desired speed. Restore the full speed range by pressing TR, the
PowerMaster's ID number, and throttling up to the maximum volt-
age setting.

» [f you're using a Lionel ZW, back off on its output.

* Light bulbs powered by constant voltage may bum out quicker
than those receiving variable voltage during conventional opera-
tions. Replace them with higher-voltage bulbs; see the Bulb

Replacement Chart for more information.



The eastest way to phase power supplies is by using a properly
grounded power strip with circuit breaker.

MIDDLE RAIL INSULATELY
WITH LIOMNEL PLASTIC
PEUALATING PR=,

An alternate method for phasing power sources is by using a test
lamp or voltmeter. With both sources on full output, connect a fest
lamp to the A terminals on PowerMaster or the two isolated center
rails on the adjoining blocks. Dim or dark lamp=proper phasing.

For more information

A model railroad with isolated blocks powered by multiple
transformers must be “phased”—where the output of each
power supply “matches” one another. “Phased” electricity
eliminates excess sparking and short circuiting as locomo-
tives pass from one block to another. Phasing is nothing more
than plugging everything in the same way.

The easiest way to phase multiple PowerMaster-Power-
House pairs on your railroad is by using a multi-outlet power
strip (available at hardware stores). If you elect to not use a
power strip or are using standard transformers, you must
phase each power supply. Remove all locomotives from your
layout and turn on all PowerHouses or transformers (trans-
formers on full). Make sure cach PowerMaster has identical
track connections (center rail to the A terminal, outer rail to
U). Ensure the center rails at block boundaries are insulated
with Lionel plastic insulating pins.

Slide each PowerMaster’s CMD/CONV switch to CMD.
Connect a test light or voltmeter between the A terminals on
the first and second PowerMasters. You can also connect the
light or voltmeter between two isolated center rails electrified
by two PowerMasters. If the light is off or dim, the two
PowerMasters are in phase. However, if the light is brilliant
or the voltmeter reads 30 volts or more, one of the
PowerHouse [ transformer plugs is “backwards.” Reverse the
plug (rotate it 180°) at the outlet. Check again; the light
should be off or dim. Repeat at each PowerMaster junction.
If you have three-phase power, make sure everything is on
the same phase as the Command Base.

* Lonel TainMaster Command
fchnical suppor e

1-800-727-7297

o

| 3“"5“%“

We want your experience with Lionel TrainMaster
Command to be the best. If you've been through the Answers
to Questions and still can’t get your TrainMaster Command
system operating to your satisfaction, please call our techni-
cal support line. We're ready to answer all your TrainMaster-
related questions.



Glossary

The language of command control

46

SCCESSOrY
Any operating accessory  produced by
Lionel, American Flyer, or Marx.

address
To “call” a device using a numeric name,
kreswn as an 10"

address buttons
The top row of buttons on CAB-1 that selects
various locomotive and lavout elements.
Addresses include switch (SW), accessory
(ACC), route (RTE), track and traimm (TR}, andd
engine (ENG).

Big Red
The pressure-sensitive control button that
plugs into CAB-1. Designed for use by
young children and those with physical dlis-
abilities, Pressing Big Red duplicates the last
command issucd by CAB-1.

Dlock
An electrically isolated section of Lionel
track, scparated from the normal flow of
transformer-supplied ‘-"l.":th‘l]..ll‘ by the pres-
ence of plastic insulating pins located in the

center rail at cither end of the block.
Dock comntrol

A form of model railroad locomotive control
that uses electrically isolated blocks and
manually or automatically controls the dis-
tribution of power.

CAB-1
I'he handheld remote control for the
TrainMaster Command model railroad con-
trool system.

coll couplers
Operating locomotive couplers that fealure
an clectromagnelic coil. When energized, the
coil opens the coupler without the aid of a
remote uncoupling session,

Command Base
e TrainMaster Command component that
penerates  digital  communications  in
response to CAB-1 commands and marrow-
casts its communications on the common
toutside) rails of any Lionel railroad.

command buttons
The large bultons on CAB-1 that control
locomotive functions, Com-mand  bubtons
include whistle/ horn, bell, direction, boost,
brake, coupler front and rear, and AUX1/
ALND,

command control
A method for controlling model locomotives
that involves the simultaneous operation of
multiple locomotives; also includes total lay-
out control (switches, accessories, and more).
In TrainMaster Command, command con-
trol involves the use of digital signalling on
the track which is picked up by spedcally
equipped locomotives, enabling the locomo-
tives: ko perform individually on the same
track without complicated wiring schemes,

Command-equipped

A description that means a locomolive is
oulfitted with a Liontech Command reverse
unit (LCRUY Command-equipped locomao-

Hwves run in both TrainMaster Command and
conventional operating cnvironments.

constant (continuous) voltage
A steady application of electricity applied to
the track. In command control, constant volt-
age is usually in the 15-volt range. Unly loco-
molives E-qulm‘.-erl with Liontech Command
Reverse Units will operate properly ina con-
stant 'I-"Ult-.'lh"'{' environiment.

conmvertional
The traditional way ol running Lionel
trains—lrack power up, the locomotive
moves; track power down, the locomotive
stops. Generally involves the operation of
only one locomobive at a time.

The radio-frequency clement that causes
CAB-1 to bmn'!l -ast on a certain frequency—
and PowerMaster and the Command Base
to receive signals on a certain frequency.

division
A large, electrically isolated section of model
ratlrosad, Usually L‘rlL‘lJI]'I.E.hI'-:bL'!- a number of
clectrically isolated PowerMasters with the
same 1D, This 1% is known as the “divi-
sion number”

ground

The “common” or retumn eledrical pathway
after passing through an cledrical deviee,
Ground is the electrical pathway that must
be connected 1o 5C-1 for proper operation.
hot
The direct pathway of electricity that first
passes through an electrical device, The side
of a transformer that is not connected o
track ground. Never connect a hot lead 1o
SC-1 or damage will occur.
b#

The one- or bwo-digit number that ]\»L‘I}'-'«."-

identify a locomaotive, switch, ACCERROTY,

PowerMaster. ete. to the Command Base or

SC-1 when issuing commands with CAB-1.
ash-up

A multi=locomotive set; consist,

LCRY
The Liontech Command reverse omt, an
onboard computer that ecnables a locomaotive
to operate in both conventional and
Comnand environmenis.

momerrium
Alocomotive behavior that simulates the
performance of a real-life engine laboring
under load,

newtral

The nommoving operational state in a three-
wition reverse unit, Whien l.:ni:r-::m’:iluzi in the
rainMaster Command environment, Com-

|'|:|.,1.n|:l-|34.]uip}m'l locomaotives do not have a

“neutral” state like they do in conventional

realms,

mimeric keypad

The 10-digit {09} section of the CAB-1 lay-

out that allows you to issue [DFs as well as

special locomotive commmands when preced-

ed by a press of ALXI.

phasing
The act of “matching” power applicd to a
model railroad. When a railroad  features
multiple power supplies, each supply’s out-
put must be “phased” at block boundanes to
prevent excess third-rail sparking and digital
communications problems during opera-
tion.

Powertiouse
The TrainMaster component that provides
poswer 1o your Powerbdaster,

PoweriMaster
The TrainMaster component that controls
power distribution on a TrainMaster Com-
mand ratlroad.

reverse unit comtral switch
The twoe (steam) or three- (diesel) position
switch on Command-equipped locomotives
that controls programming and first-start
direction. One switch setting 15 for program:-
ming D5, the other(s) for selecting forward
OF everse starl,

route
A multi-switch pathway around your rail-
road. Swilches thrown' in select directions
cause a train to proceed around a layout in a
specific way—a route,

3C-1
Ihe TrainMaster Command digital terminal
that controls switch and accessory operation;
cach 5C-1 controls four switches and two
ACCESSOrIes.

siall (conventional reverse unit)
A voltage level that is not enough to ener-
gire a locomobive’s motor inko overment
but is enough to keep that locomotive's
reverse unit from sequencing 1o the next
operational state.

stall {command LCRY)
A voltage level used 1o tune engine pertor-
mangce and o match lash-up start thresholds
among differing locomotive bypes.

switch
A section of railroad track that allows one
track to diverge into two-—or combines wo
tracks ko one. Also called a “turmout,”

throttie
The Circle-L knob on CAB-1 that contrals
locomotive speed and PowerMaster voltage
oulpul sellings.

transitional command comtrofl
A way of operating TrainMaster Command
that retains the digital signalling reguired for
individual locomotive control but foregoes
oontinuous track voltage in favor of variable
track powern as in conventional operations.
Variable power allows for the operation of
non=Command-equipped engines.

ot
A railroad switch.

Iw

A high-output alternating-current  trans-
former produced by the Lionel Corporation
from 1948-1959; sufficient power for
TrainMaster Command railroads,
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Accessories
Accessory Supplement 15
automatic ID# assignmentlé
connecting to 5C-1 15
programming [D#s 16
controlling with CAB-1 16
powering SC-1 with a wall-
pack tor accessory-only
aperation 15
momentary functions 15,16
on/off (toggle) functions15,16

modifying 15
labeling terminals 15
ACC address button 16

addressing
locomotives B
switches 11
ACCESSOries 16
roulbes 13, 14
lash-ups 22, 24
applying track power ]
Advanced operating
techniques 22
air whistles, modifying 34
Answers to questions 41
auxilliary lights
(lash-ups) 23,25

auxilliary lights (engines) 9

B
Base, Command see
Covimand Base
basic commands
sending with CAB-1 8
bell command (lash-ups) 24
bell command (engines) 8
boost command (lash-ups) 24
boost command (engines) 8
block control
ensuring continuous com-
mon rail communication 5
brake command {Im‘-h-‘::pe-;} 24
brake command (engines) 8
bulb replacement 4,3
bumpers, track M

c

circuit breaker tripping 26

Command Base
installing

leaving on

connecting to your

railroad

using with a power strip
Command control
operations 6
Command-equipped
locomotives
programming lL3&s
addressing

basic commands

tuning performance
numeric commands
compuler commands
constant voltage 4
conventional operations 28,30
conventional locomotives28,30
couplers

coupler command (engine)8
coupler command (lash-up)24

oLn

houn

'ﬁf*ﬂ'ﬂz‘::ﬂ:"d

cutting track power 6
D i
derailments, fixing 17
digital communications,

from Command Base 6
direction (lash-ups) 24
direction (engines) 8

dual-motored locomotives 26

E -
emergency stops (halt)s, 17, 24

F .

firebox glow (lash-ups) 25
firebox glow (engines) 9

fixed-voltage plugs,

switches 10
full voltage range, restoring 18
E§ ;
Glossary 46

grouping TRACK ID#s 21

H

halt and reset (lash-ups) 25
halt and reset (engines) 8,9
halt command 8, 24
headlights (lash-ups) 25
headlights (engines) 9
help, toll-free line 45
horm command (engines) 8
horn command (lash-ups) 24

/
1D#s
assigning to locomotives 7
assigning to switches 11
assigning to accessories 16
assigning to routes 13
idle, RPMs (lash-ups) 25
idle, RPMs (engines) 9

information, additional 39
interference, between CAB-1
and the Command Base or

PowerMasler 48
L
lash-ups
addressing 24
building 22
basic commands 24
clearing lash-ups 27
lash-up notes 27
numeric commands 25
problemsolving 26
removing engines 25
tuning performance 27
Layout modifications 34
Leaving the Base on 5
Liontech Command reverse
unit (LCRLU)
sensing digital communi-
cabions b
defaulting to conventional
operalions 6
locomolives, addressing B

lowering volume (lash-ups)25
lowering RPMs (lash-ups) 25
lowering volume (engines) 9
lowering R'Ms (engines) 9

maximum voltage levels 18

modemn steam tenders,

modifving 3
maodifications, layout 34
momentum (engines) 9
momentum (lash-ups) 27

]t pl-i: Powerblaster
mnstallations 19, 20, 21

]
neutral (the lack thereof) 8, 24
MNumeric commands
sending to locomotives 9
sending to lash-ups 25

0

Operating accessories
see Accessories

operating cars, modifying 34

out of sync locomotives 26

out (switch direction) 10,12

F
passenger cars, modifying 34
Phasing power supplies 45
powering up a track 6
powering down a track 6
PowerMaster
controlling track power 17
limiting output 18
powering down individual
tracks 18
restoring power to individ-
ual tracks 17
using PowerMaster in multi-
ple-unit installations19,20,21
Preparing your railroad for
TrainMaster Command 4
Problemsolving 41

Railsounds 11 (lash-ups)
activating 24,
lowering RPMs
lowering volume
raising RPMs
raising volume
resetting to auto RPMs 25

BHGEHR

4



B

shutting down
Railsounds [l (engines)
activating 8,
lowering RI'Ms
lowering volume
raising RPMs
raising volume
resetting to auto RPMs
shutting down
raising RPMs (lash-ups)
raising RPMs (engines)
raising volume (lash-ups)
raising volume (engines)
Recommended layout
modifications
removing locomotives
from lash-ups
reset (lash-ups)
reset (engines)
reset Railsounds I (lash-up)25
reset Railsounds 11 (engines) 9
restoring track power 6, 17
reverse unit control switch

cmwmhﬂaﬂxﬂmﬂxﬁﬂ

et &

programming ID#s 7

lash-up troubleshooting23,26
Routes

adding switches 13

creating 13

clearing (erasing) 14

checking RTEs 13

correcting RTE errors 14

s

SC-1
connecting to switches 10
connecting to accessories 15
labeling terminals 10, 15
prime locations tor 5C-1 10

RUN/PGM switch 11,16
using a wallpack 15
wiring terminals 10
serial port (Base) 36
short circuits, removing 4

shutdown sequence,

Railsounds Il (lash-ups) 25
shutdown sequence,

Railsounds II (engines) 9
single-motored locomotives26
smoking cabooses 34
stall (engines) 9

4

stall (lash-ups) 27
start-up sequence,

Railsounds Il (consists) 25
start-up sequence,

Railsounds II (engines) 9

“Sticky” keys 32
SW address button 11
Swiltches
clearing routes 14
connecting to 5C-1 10
controlling with CAB-1 12
creating routes 13
modifications 34
programming [D#s 11
switch terminals 10
T

TRACK ID#s, grun.r]:;ng 21
TRAIN address button 22

throttle (consists) 24
throttle (engines) 5
through (switch direction) 12
track bumpers 34
Transitional command
control with ZWs 28
Transitional command
control with PM-1s 30
Tuning locomotive
performance 9
U

UCS sections 15, 34
v

volume (lash-ups) 25
volume (engines) 9
W .
wallpack, Command Base 5
wallpack, SC-1 15

whistle command (lash-up)24
whistle command (engines) 8
wiring the Command Base to
your railroad ]

z
ZW
enhancing locomotive perfor-
mance with ZWs 18, 19
reducing ZW output 18,19

FCC statement

The Lionel Command Base is covered by FCC rules for a Class B
computing device. As required by FCC regulations, the follow-
ing is provided for the information and guidance of the user.

This equipment has been tested and found to comply with the
limits for a Class B digital device, pursuant to Part 15 of the FCC
Rules. These limits are designed to provide reasonable protec-
tion against harmful interference in a residential installation.
This equipment generates, uses, and can radiate radio frequency
energy. If not installed and used in accordance with the instruc-
tions, it can cause harmful interference to radio communications.
However, there is no guarantee that interference will not occur
in a particular installation. Determine if the equipment does
cause interference to radio or television reception by turning the
equipment off and on. The user is encouraged to try to correct
the interference by one or more of the following measures: (1)
Where it can be done safely, reorient or relocate the receiving
antenna (Base); (2) Increase the separation between the equip-
ment and receiver; (3) Connect the equipment into an outlet on
a circuit different from that to which the receiver is connected;
and (4) Consult your Lionel dealer or an experienced radio/TV
technician for help.

Changes or modifications not expressly approved by Lionel
Trains Inc. could void the user’s authority to operate the equip-
ment.

© 1995 Lionel Trains Inc.
50625 Richard W. Blvd.
Chesterfield, M1 480051-2493

Lionel and TrainMaster are registered trademarks and Command,
PowerHouse, PowerMaster, CAB-1, SC-1, ZW, and Railsounds 11
are trademarks of Lionel Trains Inc. Big Red is a registered trademark of
AbleMel Inc. and is used with permission.



