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& Important.
Please comply under all circumstances.
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=»  Action.
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=  Observation.
Information concerning a result or the response of the equip-
ment.
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1. Basic information

Aim of this manual

Brief introduction

Step by step towards

58

the Digital system

Advantages of the
Digital system

These instructions give a detailed explanation of how to use th
CONTROL UNIT on model railroad layouts with Marklin HO or
Marklin 1 Gauge. It will also enable you to familiarize yourself}
the extensive features offered by the digital model railway con
system.

Until 1993 another multi-train control system was offered in the
Mérklin assortment for Marklin 1 Gauge. The Marklin 1 Gauge
locomotives with a built-in digital decoder (6085 and variatio
specific locomotives) from this period cannot be controlled w
the CONTROL UNIT. These types of locomotives can, howe
be retrofitted with the current technology with no problem at al

If you wish to move on to the more practical aspects as quick'
as possible, you can leave out the following chapters and start
Chapter 3.1.

1.1 Advantages of the Marklin Digital system

The Digital system comprises a number of individual units. Iter
of digital equipment are available to suit every configuration aof
your model railway. This enables you to convert your existing
layout into a Digital system step by step.
Operation of a model railway can be divided up according to ti
basic functions: "Digital locomotive operation" and "Digital ace
sory control".
"Digital locomotive operation” refers to the operation of trains &
functional models, refer to Chapter 5.
"Digital accessory control" includes the switching of turnouts, &
nals and other "solenoid accessories", as well as lighting systé
and motors, etc. Refer to Chapter 6. '
These two concepts are mutually independent to a great extef
which is reflected in the structure of this manual.

Digital locomotive operation
- Up to 80 locomotives can be controlled independently in
same circuit.

- Constant locomotive and car lighting without the need fora
tional circuitry.




Basic information
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Conventional layout

Digital system

Digital address

Decoder

Digital accessory control
- Requires less wiring than a conventional layout.
- The wiring does not require modification for changes in the
operational sequence.
- Versatile range of possibilities for expansion incorporating
auxiliary units:
- Initiation and switching of entire "routes"™: MEMORY
- Connection of a computer: INTERFACE
Refer to Chapter 6.6 for more detailed information.

1.2 How does the Marklin Digital system work?

In a conventional layout, the value of the AC voltage in the track
determines the speed of all locomotives on the track in question.
A speed control knob on a conventional Marklin transformer is
used to adjust the voliage.

In a Digital system, the voltage in the track for running trains re-
mains constant. This voltage is also used to transmit information
in the Digital system.

This information contains a "digital address" and commands for
the respective "addressees" (for example the required speed for
locomotives).

To ensure that a locomotive is only capable of evaluating the
commands which are intended for it, for example, each locomo-
tive (and each solenoid accessory) is assigned a separate digital
address. This digital address can be compared with a house
number: the house number tells the postman which house the
letters (his information) are for.

The digital information is evaluated (decoded) by a digital decod-
er. Each decoder contains a set of "coding switches" which is
used to set the digital address. The decoder only evaluates the
items of information which are intended for the set address and
forwards the commands to the locomotive or solenoid accessory.
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2. Getting to know the CONTROL UNIT
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Function

Top panel of the
CONTROL UNIT

The CONTROL UNIT is the control center for the entire Digital
system. It coordinates the information for all digital units, "in-
jects" this information into the train control voltage and supplie
power to the track. The CONTROL UNIT also contains a full-
scale Digital locomotive controller.

mériklin

digital

confrol unit
_'. a— —
Item | Meaning Chapt
1 | LED pilot light (red LED) 4.1
2 | Buttons to control the functional models and | 5.5
auxiliary locomotive functions 5338
3 | "stop" and "go" buttons 54
4 | Side plug connector to connect additional
Digital locomotive controliers 32
5 | Speed control knob 5.3
6 | Buttons to enter the locomotive addresses or | 5.3
the addresses of functional decoders 5.5
7 | Side plug connector to connect additional
Digital accessory controllers 6.1, 6
8 | Display of the current address 5.3
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Getting to know the CONTROL UNIT 2.
R

Rear panel of the '%

CONTROL UNIT

1 Coding switches
2 Red terminal ("B" = train control current):
for the red wire to the feeder track
3 Brown terminal ("0" = ground terminal):
for the brown wire to the TRANSFORMER and-
for the brown wire to the feeder track
4 Yellow terminal ("L" = constant current):
for the yellow wire to the TRANSFORMER
5 Heat sink
6 Multi-pin connector for the cable to the BOOSTER: Chapter 8

~Sefting the  The coding switches on the back of the CONTROL UNIT are
coding switches  used to set it for different modes of operation.
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Getting to know the CONTROL UNIT
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Important:

Note:

UNIVERSAL switch settings

When switch 2 is set for ON, and switches 1, 3, and 4 are set fog
OFF, the earlier digital signal of the CENTRAL UNIT and the cu
rent digital signal of the CONTROL UNIT will be generated. All
previous and current decoders will work with these switch set-
tings. The direction of travel indicator will also be available with
these settings. '

With this combination of switch settings the CONTROL UN|
sends both data formats. This combination of switch set-
tings is universally usable.

CONTROL UNIT switch settings

When switches 1, 2, and 3 are set for ON and switch 4 remains
at OFF, all of the additional features of the CONTROL UNIT nof
found on the CENTRAL UNIT are available for your use. With
these settings all of the functions for multi-function decoders caf
be switched on and off. A direction of travel indicator is also avé
lable with these switch settings.

If you own a Marklin 7651 digital crane or an earlier functial
car (4999 vista dome car, 4998 dance car, or 2681 Kaiser
Wilhelm train), they will not work with this group of coding
switch settings. In this situation or in the event of malfunc:
tion of older decoders, you should change the coding
switch settings to UNIVERSAL.

CENTRAL UNIT switch settings

When all 4 switches are set to OFF, the Control Unit will produ
the same data format as the older 6020 CENTRAL UNIT or the
CENTRAL CONTROL that was formerly available in the
2601/2602, 2610/2612, and 2620/2622 starter sets.

The auxiliary functions for Marklin 1 locomotives and HO.
focomotives with more than one controllable function caft
not be switched on and off in this switch setting.
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3. Connecting Digital components

CONT

IV 52VA

Intended use

household

voltage?

A\

Safely Information

ecting the
{OL UNIT

Qutput
power

V| 50 VA
v 42 VA

V152 VA

3.1 Connecting the CONTROL UNIT

The CONTROL UNIT and the TRANSFORMER have been de-
signed only for model railway operation in dry areas.

Before connecting up components, check

- Transformator 6002
the following: PRI 230V 50/60Hz
Does the voltage on the TRANSFORMER | sec
rating plate comply with the household 2a— S

voltage present at your wall outlets?

Always disconnect the TRANSFORMER from the household
current before connecting or removing any Digital compo-
nent.

(Unplug the transformer cord from the socket-outlet or turn
off the switch on a multiple socket-outlet.)

Observe all safety information in the TRANSFORMER in-
structions.

:;ﬁ : brown bl'oW!'l

yellow “

transfom'ler _ _ control unit '

Yellow and brown terminals: to the TRANSFORMER

Red and brown terminals: 1o the feeder track

Use model railway wire (flexible lead) in the same color as the
terminals for easy coordination.

Also refer to Fig. @ on the folding page at the front of this
manual.

Never connect the yellow TRANSFORMER terminal to the
red CONTROL UNIT terminal.
This may cause damage to the CONTROL UNIT when it is
switched on.
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Connecting Digital components
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Since Marklin 1 makes use of two-rail track, the red feeder wi
is connected to one rail and the brown feeder wire to the other
rail. We recommend the 5654 track feeder set for this. If you ;
using of the older Mérklin 1 feeder tracks (example: 5992), the
capacitor built into these tracks for preventing interference with
radio or television reception must be removed.

The choice of which rail to connect the red feeder wire to in e
rely up to you. Just make sure that the red wire is always
connected to the same rail for the entire layout (the same hold
true for the brown wire).

On larger layouts additional feeder tracks should be installed
every 2 to 3 meters (approx. 6 to 10 feet). By connecting feeds
wires directly from the track power output on the Control Unit
these points, you will be assured of having sufficient power fo)
distant points on the layout. '
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Preparing and con-

neciing the wires

Bearing in mind:

Long tracks?

A lot of trains?

Feeder tracks
without capacitors

Removing capacitors
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Seeveral feeder tracks are required for longer track routes. To
ernsure reliable operation, a feeder track should be installed
arpprox. every 2 m and connected to the red and brown terminals
orn the CONTROL UNIT (or BOOSTER,).

Imstall additional BOOSTERs and TRANSFORMERES in the sys-
teem to handle additional power requirements (also refer to Chap-
teers 7 and 8).

Tthe feeder tracks used in conjunction with Marklin Digital must
nrot contain capacitors. Always use feeder tracks without capaci-
tcars when building a new layout:
- Mtrack:  No. 5111
- Ktrack: No. 2290 or standard K track with

terminals 7500 and 7504
W/ith C Track or Méarklin 1 any piece of track can function as a
fezeder track. The 74050 and 74045 feeder wire sets for C Track
sihould on no account be used here.

Asny capacitors in the feeder tracks of existing layouts must be
rezmoved. To do this, cut through at least one of the capacitor
connecting wires.

- Mtrack: capacitor is mounted under the track road bed
and cannot be seen from outside. Test
whether a capacitor is present or not, refer to
Chapter 9.9.

- Ktrack: capacitor is visibly mounted next to the
terminals.

- 1 Gauge track: The earlier 5990 and 5992 feeder tracks
have an interference suppressor condenser
under the feeder clips that must be removed.
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Connecting Digital components

A

Connecting addition-
al Digital controllers

Digital locomotive
controllers
on the right

Digital accessory
controllers
on the left

Note

66

3.2 Connecting additional Digital locomotive
controllers

Locomotive controllers and accessory controllers are combined
under the general heading "Digital controllers”. The CONTROL
UNIT is equipped with plug connectors on either side for addi-
tional Digital controllers.

Always disconnect the TRANSFORMER from the househole
current before connecting or removing any Digital compo-
nent.

transformer

> »

 keyhoard / control unit

_— ===

Additional Digital locomotive controllers must always be plugged
into the connector on the right-hand side of the CONTROL UNI
Digital locomotive controllers include: CONTROL 80 F, CON-
TROL 80, INFRA CONTROL and INTERFACE.

The maximum possible configuration includes 9 additional locos
motive controllers (including INTERFACE).

Additional Digital accessory controllers, on the other hand, mus!
always be plugged into the connector on the leff-hand side of i
CONTROL UNIT. Digital accessory controllers include:
KEYBOARD, SWITCHBOARD and MEMORY.

The maximum possible configuration includes 16 KEYBOARDS!
SWITCHBOARDs and 4 MEMORYs.

If the configuration of your layout includes a large number of Di
ital controllers, the CONTROL UNIT should be exclusively used
to supply power to the controllers. In this case locomotives and
solenoid accessories must receive their power from one or seve
eral BOOSTERSs (cf. Chapter 7).



connecting Digital components 3.2

e

Securing plug-in -~ = Fit the plastic clips supplied with the components into the re-
snnections cesses on the bottom of the units.
= If necessary, also mount the components onto a baseplate
with screws (using the holes provided for this, item 1).

Using interconnect-  Digital controllers may also be located a certain distance
ing cables  away from the CONTROL UNIT if interconnecting cables are

used. This may be an advantage if, for example, a large layout is
to be controlled from different stations.
Interconnecting wires between the Digital controllers:
ADAPTER 60 (No. 6039): 60 cm (23-1/2") long.
ADAPTER 180 (No. 6038): 180 em (71") long.
The total length of all interconnecting wires should not exceed
6 m (20 feet).

A The layout of the components shown below (locomotive control-
lers always on the right of the CONTROL UNIT and accessory
controllers always on the left) must always be maintained, even
if interconnecting cables are used. Non-compliance with this rule
may cause damage to the incorrectly connected components.

Correc! 1ise of inter-
conne ling cables

contral unit
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4. Digital system operation
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Switching on

Switching off
Note

CONTROL UNIT
behavior

Resuming
operation

Note

4.1 Switching on and off

= Connect the TRANSFORMER plug to the household currenj
If you are using more than one TRANSFORMER, plug them
into a multiple socket-outlet.

= The LED pilot lights in the top right-hand corners of the
TRANSFORMER and CONTROL UNIT light up.

+ The number 98 lights up briefly on the CONTROL UNIT and
on all additional Digital locomotive controllers (automatic re-
set when switched on).

+ The LEDs above buttons "L" and "F" light up.

« The CONTROL UNIT activates the power supply to the
tracks: you may now start operations.

- Disconnect the TRANSFORMER from the household currenl

Once switched off, the LED pilot light on the CONTROL UNIT
flashes until the voltage in the CONTROL UNIT has been dis-
charged.

4.2 Overload cut-off

The CONTROL UNIT immediately shuts off the power supply
to the track in the event of an overload or a short circuit. The
LED pilot light on the CONTROL UNIT goes out. The power sug
ply to the Digital controllers remains on, however, and the loces
motive controllers retain the programmed locomotive addresses
The same result can be achieved by pressing the "stop" button

-* First eliminate the cause of the short circuit/overload
(example: put a derailed train back on the track).

=» Press the "go" button briefly (do not keep it pressed down)-.

» The trains will start running again at the previously set speéet
if the cause of the fault has been eliminated.

If you keep the "go" button pressed down although there is still}
short circuit in the system, the CONTROL UNIT makes several
starting attempts before automatically triggering a reset.




pigital system operation - 5
—
4.3 Reset
Function  Returns all Digital components to their original state when

Purpose

Initiation

Systern behavior

Remedy

switched on. A reset erases any locomotive addresses and
speeds entered into the locomotive controllers.

- Restarting operation following a brief power failure (also refer
to the following chapter).

- Reading in new addresses programmed into the KEYBOARDs
or other Digital components (refer to the respective operating
instructions).

=» Press the "stop” and "go" buttons simultaneously.
» The number "99" lights up briefly on the CONTROL UNIT dis-
play and all locomotive controllers.

=

Disconnecting and reconnecting the TRANSFORMER plug to
the household current only triggers a reset if you wait for at least
10 seconds before reconnecting.

If this is not the case, only the CONTROL UNIT LED pilot light
starts flashing. Trigger a reset by pressing the "stop” and "go"
buttons.

4.4 CONTROL UNIT pilot light flashes —
power failure

If = alltrains come to a halt and
« the LED pilot light on the CONTROL UNIT starts flash-
ing, during normal operation for no obvious reason,
the power supply has been interrupted briefly.

Trigger a reset on the CONTROL UNIT:

=» Press the "stop" and "go" buttons simultaneously.

» The number "99" will be displayed briefly on the CONTROL
UNIT and on all other locomotive controllers.

=» Restart all trains, refer to Section 5.4.
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5. Digital locomotive operation

Basic equipment for

"Digital locomotive
operation"

Digital locomotives

70

Universal
locomotives,
MAXI
locomotives

5.1 Basic equipment

The CONTROL UNIT is the central component of the Digital sys
tem and also contains a full-scale Digital locomotive controller,
For Digital locomotive operation, you also require a Marklin
TRANSFORMER for the power supply and at least one Digital
locomotive.

two digits in the Marklin item number give information in this re=
spect:

36... Locomotives with standard digital decoders.
37..: Locomotives with the 8090 high-efficiency propulsion kit
The top speed can be programmed in the decoders of
these models (for example different top speed for a switch
ing engine and an express train).
An adjustable acceleration and braking delay simulates tf
responses of a heavier train.

30.. to 35..: Locomotives for conventional systems.
Must be converted with a digital decoder.

38... Locomatives for the two-rail Digital system. |
Must be converted with a digital decoder for the three-rall
Digital system.

Consult your Mérklin dealer for advice and conversion.

Refer to the Mérklin catalog for more detailed information.

HO locomotives with a built-in DELTA module or MAXI locomotive
can be operated on a digital layout with the addresses 02, 06, 08
18, 20, 24, 26, 54, 56, 60, 62, 72, 74, 78 or 80. Please note the

information on this in the locomotive instructions.
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5.2 Programming the locomotive address

Coding switches in the Each Digital locomotive contains a locomotive decoder with a
|ocomoctive decoder  set of 8 coding switches (apart from a few exceptions). The
housing of the locomotive must be removed to program the digit-
al address (refer to the respective instructions for the locomo-
tive).

The coding switches are used to enter an address of between 1
and 80. The following table shows the locomotive addresses and
the associated switch settings. All switches indicated below must
be set to ON. All other switches must be set to OFF.

Table of locomotive ;_\"ddmss Switch to ON  Address Switch to OT\I Address Switch to ON

addresses 2

o1 ?8-65-7- 28 -23-5--825_ -23.5---

02 3-5-7-29 --8-5--825 ~--83-5--

B3 - i4l5 e7= B0.. A --g5ee B 57 0 Al ASlens =

04 -2-45-7- 31 -2-45--85 -2-45- <

05 s 4G - 32 . .-45..8 59 - --45---

0o - -=o6=7- 88 _ 1---5-_8 60 - —<be-s

07 -2--5-7- 3 -2--5--8 61 e e

g - :-5-7-2 8 -:.-5-:8@. --=-b-un

69 1-8--67- % 1-3--6-8 63 1-8--86--

10 e A T e 6-8 B4 -23--6--

1 e cfTh . a8 . -3--6-8 65 --3--8--

12 1=-4-67=- 39 1--4-6-8 66 1--4-6--

13 -7-4-B67- 40 -2-4-6-8 67 -2 -4-6- -

14 et AT A ---4-6-8 68 - A Bl

15 == --67- 8 {--__6eg 88 J==-omge-

16 sfimrs 208 Ti= 49 -2---6-8 70 -8 -tagieis

i : 17 ae=es - E7 = 44 === - - B:=8 T === ==
8 cading switches e Vs 7. 5 oyame- .- 7ol TR
19 -23- 7= 45 = oigraic e 73 BNENoRals e e

20 et e (e N 7 e T M R I L1 s gS=iws =

21 Ty G A U e D ] EEo L S

22 e N e ) g dr- > B 70 -2 -4--- -

a5 o S SN 5D Sl S e

R e {lores 55 8 780 e E

25 g F - 52 Dl 8 790 == - ceaie

PEinns Siensrdls 7 - 53 e o S

27 1 -3-5=--8 54 1L =i3i= hus =

Please note that on 1 Gauge locomotives the "digital’ mode of
operation is specially set on the decoder. Additional information
on this can be found in the locomotive instructions. 21




Digital locomotive operation

Prerequisite

Enter the

locomotive address

72

Display starts
flashing

5.3 Controlling Digital locomotives from the loco.
motive controller
5.3.1 Addressing a locomotive
The LED above the "L" on the locomotive controller is illuminatg
(the LED above the "F" button may also light up).

=+ Enter the two digits for the address of the locomotive in
question (between 01 and 80), for example "08".

vy

®:
(L) [0(( !

* The address must light up continuously on the LED display.
=» Control the speed of the train with the speed control knob..

If the displayed address starts flashing, the system is unable to

control the locomotive.

* The programmed address was outside the range of 01 to 80

« the programmed address has already been selected by a-
nother locomotive controller (or the INTERFACE).

5.3.2 Reversing direction

=» Turn the speed control knob to the left, beyond the zero posi
tion, until you hear a gentle "click" in the locomotive controlléf
(not in the locomotive).

b 7
-

With the CONTROL UNIT and UNIVERSAL modes of operatiof
(=> Section 2) there is a direction of travel indicator to the right!
the address display.

Arrow pointing up:  forward direction

Arrow pointing down: reverse direction

This direction of travel indicator may not be activated with all vers
ons of the decoders If the direction of travel indicator does not-
agree with the locomotive’s actual direction, remove the locomt
from the layout, reverse direction at the locomotive controller, an
then set the locomotive back on the track. Now the direction of 1#
vel indicator will be the same as the locomotive’s actual direction
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Heleasing a
locomotive

5.3.3 Addressing other locomotives from the same locomo-
tive controller

Several locomotives can be controlled from one locomotive con-

troller at the same time. For this:

= Enter the address for the 1st locomotive.

=» Use the speed control knob to set the speed for the 1st locomo-
tive.

-» Enter the address for the 2nd locomotive.
(The 1st locomotive continues running in the previously set
direction at the previously set speed.)

-» Use the speed control knob to set the speed for the 2nd loco-
motive, etc.

5.3.4 Taking over a moving locomotive at a locomotive con-
troller

-» Enter the 1st digit of the address for the moving locomotive.

=» Set the speed control knob to approximately the speed at which
the locomotive is travelling. (The auxiliary function is automati-
cally retained when the locomotive is taken over.)

-» Enter the 2nd digit of the address: the locomotive can be con-
trolled from the new locomotive controller as soon as the ad-
dress lights up constantly on the display.

5.3.5 Operation with several locomotive controllers

A locomotive can only be addressed from one locomotive controller
at any one time. If the same locomotive address is entered at an-
other locomotive controller, the address will start flashing. The loco-
motive remains under the control of the first locomotive controller.
This also applies to the INTERFACE (also refer to Chapter 5.8).

A locomotive can only be controlled from another locomotive
controller after a different locomotive address has been entered
into the first locomotive controller.

5.3.6 Activating Functions

Almost all digital locomotives have at least one controllable func-
tion. You must learn to distinguish between the auxiliary function
and the other 4 controllable locomotive functions. The auxiliary
function is turned on with the "function" button and turned off with
the "off" button. The additional locomotive functions are switched
on and off with the buttons "f1", "f2", "f3" and "f4". 73



Digital locomotive operation

Auxiliary function

Locomotive
functions:

Note:

Activating functions
74

The auxiliary function varies according to the type of locomotiva
example: headlights, TELEX coupler or smoke. Refer to the o
ating instructions for your locomotive for information concerning
auxiliary function.

Continuous contact
To activate:  press the "function" button. mu
To deactivate: press the "off" button.

Momentary contact

To activate the auxiliary function briefly
(example: for the TELEX coupler):

To activate:  press the "off" button.

l&l

To deactivate: release the "off" button. off

Many Marklin models in the standard 1 Gauge program as well
several HO locomotives have up to 4 other controllable locomot
functions.

The locomotive functions can be turned on and off only when t
CONTROL UNIT or UNIVERSAL modes of operation are turned
on. (Sec. 2)

Since the 4 locomotive functions can also be used to turn worki
models on and off, it is possible on the CONTROL UNIT or a G€
TROL 80f connected to the CONTROL UNIT to call up these fu
tions simultaneously under an address different from that for th
usual locomotive control (speed controller, auxiliary function). T
is not necessary with the locomotive models, however. For that
reason please make sure that the LEDs for the "L" and "F" bul
are on simultaneously (=> Sec. 5.5).

The buttons "f1", "f2", "f3", and "f4" are for turning the locomoti¥
functions on and off.

¥
Cr) (o) (e

Press one of buttons "f1" to "f4". The associated LED lights up’
when a function has been selected.
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.

Suspending
operation

Resuming operation

Note

What are
functional models?

5.4 Suspending and resuming operation

=» Press the "stop" button on the CONTROL UNIT
or on one of the other Digital locomotive controllers. =]

= This interrupts the output voltage to the track and
the LED pilot light on the CONTROL UNIT goes out.

= All trains come to a halt (without allowing for any braking de-
lays that may have been programmed).

» The power supply to the Digital controllers is maintained. The
direction, speed and auxiliary functions of all locomotives are
stored in the memory.

=» Press the "go" button on the CONTROL UNIT:
* All locomotives start moving again at their
previously set speeds.

The speeds of one or more locomotives may be changed to

avoid a collision, for example, while the "stop" command is in

effect. To do this:

-» Enter the address of the 1st locomotive, use the speed con-
trol knob to alter the speed.

-» Enter the address of the 2nd locomotive, alter the speed, etc.

The commands are only forwarded to the track when the "go"

button has been pressed. It is therefore possible that the loco-

motives continue to travel for a few inches at their original speed

before the new settings are adopted.

5.5 Controlling functional models

Some Marklin models contain built-in function decoders. The
60960 function decoder can be used to convert model railroad
cars into cars with working functions. A decoder of this type can
be used to activate and deactivate various functions, example:
motors, lighting etc. The vista dome car 4999 (no longer availa-
ble) and the Digital slewing crane 7651 are examples of such
functional models.

The 4998 and 4999 working cars, the 7651 digital rotary crane,
and the 2681 Kaiser Wilhelm train can be operated only in the
CENTRAL UNIT or UNIVERSAL operating modes. The 60960
function decoder can be operated only in the CONTROL UNIT or
UNIVERSAL operating modes.Please note the references for

the different modes of operation in Section 2. 75
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Function decoder
addresses

Selecting a
function decoder

Buttons for
functional models

Activating functions

76

Like the locomotive decoders, each function decoder is assign
a digital address. Please refer to the respective operating in-
structions for information concerning the programming of the
function decoder in your functional model.

For locomotive decoders with more than one controllable fune-
tion, the address set on the decoder applies to both the locomg
tive and function areas. When installing a separate function
decoder (example: 60960), you can give different addresses to
the locomotive decoder in the locomotive and the function
decoder in a car with working functions. Although the locomotiy
decoder and the function decoder can be operated at the samg
time, this allows the CONTROL UNIT to manage simultaneo
a function decoder address different from that for the locomoti
decoder.

The two addresses are set equal when the CONTROL UNIT is!
switched on. This is indicated by the fact that the two LEDs
above the "L" (locomotive decoder) and "F" (function decoder)
light up together. When a locomotive address is entered, this is
also the address of the function decoder.

Buttons "F", "f1", "f2", "f3" and "f4" are used to control the fune-
tion decoders.
(This is independent of the locomotive's auxiliary function con:
trolled with the "function" and "off" buttons, refer to Chapter
5.3:3).

Press one of buttons "f1" to "f4". The associated LED lights up
when a function has been selected.
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5.5

Independent selec-
tion of a function
decoder address

Indeperident selec-
tion of a locomo-
tive address

‘Setting locomotive
and function decoder
addresses equal

-» Press the "F" button.

= You may continue to control the previously selected locomo-
tive (speed and auxiliary function).

= Enter the two-digit function decoder address.

Example: =

@
. f

-» Activate the required function.

= Press the "L" button.
+ The previously selected function remains active.
-» Enter the new locomotive address.

Example: 3

=» Control the locomotive.

= Press the "F" button.
=» Enter the function decoder address.
= Press the "L" button.
= Enter the same locomotive address.

Example: .

, :

~,

=

The two LEDs above the "L" and "F" buttons light up together.
All subsequently entered addresses apply to both locomotive
and function decoders.
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Example
Vista dome car

Vista dome car

Example

Digital rotary crane
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Controlling the
rotary crane

The vista dome car has been programmed with function
decoder address "10". If this car is part of a multiple-unit train,
the most convenient solution is to assign the address "10" to thg
locomotive of this train as well (refer to Chapter 5.2 "Program-
ming the locomotive address”).
All you need to do now is to enter the address "10" to enable
direct control of the train and the functions of the vista dome ca

O ] N W
ooo [l ooo

ain R ee—— . sl

If the locomotive and function decoder addresses are different,
you will have to program the addresses separately under "L" an
"F" as described on the previous page. You will then be abte &
control the selected locomotive and activate/deactivate the fung
tions of the selected function decoder.

The functions of the vista dome car can be controlled with but=
tons "f1" to "{4":

f1 on, f2off: waiter moves forwards
f1 off, f2 on: waiter moves backwards
f1on, f2on: waiter stops moving

1 off, f2off: waiter stops moving

3 on/off: table lighting on/off

4 on/off: interior lighting on/off

The digital rotary crane is a special functional model: it con-
tains a locomotive decoder and a function decoder, both settd
the same address (programmable). No other locomotive shoul
therefore be assigned the same address.

Both LEDs above "L" and "F" must light up together to operate
the rotary crane. A
(If not: refer to the section "Setting locomotive and function dé
coder addresses equal” on the previous page.)
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Digital locomotive
on a conventional
layout

Conventional loco-
molives on a
Digital layout

Conventional
subsections

Electric connection

=» Enter the address for the rotary crane on the locomotive con-
troller.

-» Select one of the two motors with button "f1" or "f2",

= then use the speed control knob to control the speed and di-
rection of travel for this motor.

f1 on, f2 off: to activate the rotary maotor

f1 off, f2on: to activate the lifting motor

f1 on, f2on: both motors off

function/off:  to activate/deactivate the electromagnet

5.6 Mixed operation with digital and analog
components

Digital locomotives may also be used on a conventional layout.
The speed control knob of a conventional system is used to con-
trol the speed and direction. The auxiliary function cannot be
switched, however.

Conventional locomotives may only be used in a Digital system
(without conversion) to a limited extent:

They travel at a constant speed and are not affected by the set-
ting of the speed control knob on the Digital locomotive control-
ler. They cannot change direction,

The locomotives may be brought to a hait on signal controlled
blocks, however.

Conventional locomotives may be converted for Digital locomo-
tive operation by your local Mérklin dealer.

5.6.1 Mixed layouts

The catenary or certain subsections of a model railway may stiil
be operated in the conventional manner, while the rest of the lay-
out has been converted to Digital.

On Mérklin 1 Gauge layouts it is not possible to set up part of the
layout for conventional operation.

The red "B" socket (train current) must never be connected to
the yellow "L" socket (lighting current).
The ground wires from the conventional and Digital power sup-

plies may be connected together.
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Using rocker insu-
lators

E————% = =

Rocker insulators

Power supply
for lamps

Power supply for
the Digital system

in addition to the usual insulation of the juction points (refer ta.
Chapter 7.2), always fit "rocker insulators" across the third rail
all junctions between the two systems.

(M track: no. 38 5550, K track: no. 38 5580, C Track: no 20
each comes in package with 5 pieces.)

If these are not installed, the pickup shoes may briefly conneg
the two circuits.

Locomotives or cars with several (electrically linked) pickup sh
should not cross these junctions.

385550
B e N

204595

385580 (TR Ay,
i [ i badalaBatalein e
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5.6.2 Using conventional transformers

Conventional transformers may still be used for the power suf
ply of street lamps, house lighting, etc. [

A conventional Marklin transformer may also be used to powe
CONTROL UNIT or a BOOSTER in principle.

The "yellow/brown" sockets are also used to connect it up.
The available output power is much lower than that provided !
the TRANSFORMER, however, which was specially develop
for the Digital system. High power requirements of a Digital &
may cause the overheating protection of a conventional trans
former to shut off the power.

5.7 Other literature

You will find more detailed information concerning these topie
and electrical systems for model railways in a wide range of
Mérklin information pamphlets:

- Electrical manual HO

- "maérklin TELEX"

- Club of North America Digital Newsletter

- Digital book
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5.8 Upgrading options

A single locomotive controller can be used to program the
speeds of several Digital locomotives in succession. Any loco-
motives which have not been selected continue to travel at the
previously set speed.

It is advisable to use several locomotive controllers if you wish to
control a large number of locomotives simultaneously.

The locamotive controllers include: CONTROL 80, CONTROL
80 F, INFRA CONTROL and INTERFACE.

9 locomotive controllers may be connected up in any configura-
tion in addition to the CONTROL UNIT.

All locomotive controllers must be connected to the right-
hand side of the CONTROL UNIT (refer to Chapter 3.2).

5.8.1 Main features of additional locomotive controllers

The functions of the CONTROL 80 F locomotive controller are
exaclly the same as the locomotive controller in the CONTROL
UNIT.

With the CONTROL 80 locomotive controller offered previously
in the Marklin assortment is not equipped with the buttons
required to control the functional models.

The INFRA CONTROL offered previously in the Marklin assort-
ment offers similar facilities to the CONTROL 80 F. |t is driven by
a small infrared remote controller. This enables you to operate
your model railway from any position in the room.

The INTERFACE can be used for fully automatic or semi-auto-
matic computer control of the entire layout. Various standard
programs are available for different computer systems, or you
can write the programs to control the model railway yourself.

81




6. Digital accessory control

Basic equipment for

82

"Digital accessory
control"

The general term "Digital accessory control" is used to describe
the activation of solenoid accessories, for example turnouts, sig
nals, uncoupler tracks etc., using the Digital accessory contral-
lers.

6.1 Basic equipment

The CONTROL UNIT and the TRANSFORMER are always re-

quired for "Digital accessory control".

You will also require at least

- one KEYBOARD each capable of handling 16 solenoid
accessories, or an INTERFACE;

- one solenoid accessory DECODER k 83 (or even k 84) for
4 turnouts/signals each or

- The k 73 turnout decoder or the installation decoder for
C Track (74460) for installation into a solenoid accessory
(retrofitting also possible). This does not require any extra
wiring at all,
Note: The installation decoder can only be used in a layout
with Digital locomotive operation, as they receive their infor:
mation straight from the track,

decoder k 83
. -

= v e=ue ¥
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Buttons
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25 (LEDs)

EYBOARD
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6.2 The KEYBOARD (Digital accessory controller)

The KEYBOARD contains 16 pairs of red and green buttons for
the switching of solenoid accessories.

A switching command remains active as long as the button is
pressed.

The positions of the solenoid accessory are indicated by 16 red
LEDs. An LED lights up when the switching function of the asso-
ciated red buttonis being executed. (The LEDs on the KEYBOARD
also indicate execution of a switching command from the
MEMORY or INTERFACE).

i
u

Multi-pin connector to the CONTROL UNIT

16 pairs of buttons

Plug connector for additional Digital accessory controllers
Label area to enter the programmed address

4 coding switches on the rear panel

1
2
3
4
5

KEYBOARDs must always be connected to the left-hand
side of the CONTROL UNIT.

Pay particular attention to this rule when adapter cables (item
No. 6038, 6039) are used to connect KEYBOARDs, refer to
Chapter 3.2.
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Programming the
KEYBOARD address

Table or KEYBOARD
adresses

Example

Coding switches

Attach address
label

Note

84

The maximum Digital system configuration includes 16 KEY-
BOARDs. The 4 coding switches on the rear panel are used tg
program one of 16 addresses.

Keyboard- [Switch to ON Keyboard- |  Switch to @
No. No.

1 - = = - 9 £ 3

2 T = = - 10 =

3 T 11 - G

4 i are = 12 Tz

5 S 13 - -

6 1 = B - 14 1 -

7 Dl e 15 = g

8 1 s 16 1

Programming the address for the 4th KEYBOARD:
= Set switches 1 and 2 to ON, switches 3 and 4 to OFF.
=» Reset the CONTROL UNIT, refer to Chapter 4.3.

ON

! L
| |
1

Pal

R
]
3

=

Position the label with the programmed address on the label
area in the top left-hand corner,

You may also program several KEYBOARDS under a single @
dress, if you wish to control a large layout from several diff
stations. |
You should not, however, exceed the maximum number of 16
KEYBOARDS.
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6.3 The k 73, k 83, k 84 decoders and the C Track
installation decoders

The k 73, k 83 decoders and the C Track installation decoders
(74460) are required to translate the switching commands from
the digital accessory controllers (KEYBOARD, MEMORY or
INTERFACE) for turnouts and signals. The k 84 DECODER is
used for switching continuous currents (example: lighting circuits),

K83 and k 84 e A e gl
DECODERs s = i gl [ = = i
2— miirdin miirkdin
-8 B
El d:gl““-g —» =—-—u %] |® Eﬂ“kuguzu —i—s ®
3 4 4 3 5 5

1 8 coding switches inside the DECODER

2 Label area to make a note of the programmed address

3 "Red/brown" socket for connection to the CONTROL UNIT or
BOOSTER

4 "Red/yellow/green" sockets (k 83) to connect the solenoid
accessories

5 Sockets (k 84): continuous contact of the "red" or "green" socket
to the "numbered" socket.

k83 DECODER  The k 83 DECODER (item No. 6083) handles all devices which re-
quire a short switching impulse, example: turnouts, signals,
uncoupler tracks etc. It only supplies current as long as a button on
the KEYBOARD is pressed (or for the duration of a switching com-
mand from a MEMORY or computer).

K73DECODER  The k 73 built-in DECODER (item No. 6073) operates in the same
way as a k 83 DECODER but has only one output. Your dealer can
build a k 73 DECODER into a solenoid accessory of your choice
that offers enough room for it. The solenoid accessory in question
then no longer requires any additional wiring.

Crack installation ~ The C Track installation decoder (74460) is a special version of the
decoder: k73 decoder for installation in standard, curved and double slip tumouts,

k84 DECODER The k 84 DECODER (item No. 6084), on the other hand, is used to
switch lighting systems or circuits on and off from a Digital acces-
sory controller (continuous contact). 85

h—t —
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6.3.1 Programming DECODER address

k 83 and k 84 DECODERSs each have 4 outputs, which are as:
signed to four successive pairs of buttons on a KEYBOAR
You therefore need 4 DECODERS if you wish to use all 16 paj
of buttons on a KEYBOARD.

on __,/"___"‘

=1

!Iﬂﬂ-’l ’ e :J\decnderk%
SR | R s L L
[ - -
rs -y - . 1‘4 1
lkeybuarﬂ

|} ‘ decoder k 83

dress "1 - 1", i.e. for button pairs 1 to 4 on the first KEYBO
If you wish to use the DECODER in conjunction with other
tons, the DECODER address must be reprogrammed with the
8 coding switches inside the DECODER: '
=» Undo 2 screws in the housing and remove the cover. =
=» Set the coding switches according to the table on the foldif

page at the back of this manual. It is advisable to use a fing

screwdriver or tweezers for this.

= Enter the programmed DECODER address in the label aré
at the top left-hand corner of the housing right away.
An incorrectly programmed DECODER address is a freque
cause of malfunctions.

Programming the DECODER for buttons 13 to 16 on the first
accessory controller:

= N | B | oM
Accessory con- | Button | DEC. No. | Coding switches
troller No. to ON
1 43..16 ] 14 J-2-45-8

- Set switches 2, 4, 5 and 7 to ON,
switches 1, 3, 6 and 8 to OFF.
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Connecting k 83/
k 84 DECODERSs

Standard
connection

Connecting
standard
solenoid accessories

Important

Note

Use the red and brown wires to connect the DECODER to the
CONTROL UNIT or to a BOOSTER (refer to the color pictures
on the folding pages).

6.4 Connecting solenoid accessories to a k 83
DECODER

Most solenoid accessories have a yellow wire (yellow connector)

for the power supply and two blue wires (red and green plugs) to

control the solenoids.

= Plug the three plugs into the sockets of the corresponding
colors on the k 83 DECODER.

transformer —I
decader k 83 t
- - - IL.‘ » . ‘

If a k 83 DECODER is used to switch solenoid accessories, their
yellow wires must always be connected to the yellow socket on
the k 83.

The yellow wire must never be connected to the TRANS-
FORMER (as is usual in conventional systems).

keyhoard

control unit

All solenoid accessories should be connected up according to
the same color coding:

Red plug: red signal, turnout set for "branch”

Green plug: green signal, turnout set for "straight"
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Three-way turnouts

Uncoupler track

Standard home
signal

Installing a resistor

Home signals
7041/7241

Distant signals

The correct method of connecting the mast common solenaig
accessories is shown in Fig. @ on the folding pages at the bay
of this manual.

Require two k 83 DECODER outputs.

Two uncoupler tracks may be switched with a pair of buttonsg
the KEYBOARD. The two yellow wires are connected togeth

Standard connection to the DECODER.

nals. Two of these resistors (for 2 signals) are supplied with
each k 83 DECODER.

1.5k, 1/4W

These signals indicate 3 positions:

Stop = Hp 0, Go = Hp 1 and Reduce speed = Hp 2.
They have 3 blue connecting wires and therefore occupy twi
DECODER outputs.

Distant signals may be connected to the same DECOD '
put as the home signal or to a separate output.
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Tip

Using contacts to
control solenoid
accessories

Solenoid accessories may also be controlled directly by a track
contact (circuit track, reed contact) in addition to the k 83 DE-
CODER. This enables you to set up a simple train-controlled
automatic circuit even if your Digital system is not equipped with
a MEMORY.

control unit

The signal changes 1o red as soon as the train passes over the
reed contact, but the display on the KEYBOARD does not
change.

6.5 Connecting circuits to a k 84 DECODER

The k 84 DECODER provides constant contacts at its outputs.
Each of the four outputs comprises a relay with a changeover
contact.

It is used to activate and deactivate lighting systems, motors or
the power supply to individual track sections from a Digital ac-
cessory controller.

control unit

. =3 s ei= g

decoder k 84
- =

The "power source” is usually connected to a socket marked
with a number. This socket is either connected to the socket
marked green or to the socket marked red via the changeover
contact.
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Tip

More extensive

layout

Automatic
operation

Using "routes”

Example
Entry route

Computer
connection

Only one of the sockets is usually used to activate and deactj
vate a connected load (usually the green terminal).

A signal controlled block in a hidden section of a layout may k
equipped with universal relay 7245 or a k 84 DECODER

(cf. track section "A" in Fig. @ on the folding page at the back
this manual). '

6.6 Upgrading options for "Digital accessory
control"

256 addresses are available for solenoid accessories in the
ital system, i.e. a maximum of 256 solenoid accessories can
switched independently. '
Each KEYBOARD has 16 pairs of buttons, so that a maximus
16 KEYBOARDSs can be used for 256 addresses.

Switching operations may also be initiated by the moving tra
themselves, as long as circuit tracks or reed contacts are in-
stalled in the frack at suitable positions. The contacts may a
be connected to a set of turnouts or a signal for direct co
the solenoid accessories (cf. diagram on the previous pa

The MEMORY enables you to define a sequence of switchifif
commands as a route and to activate this route later by press
a single button.

51 5 8t
-_p 2 = 3
A =/

Used in conjunction with an INTERFACE and a suitable pro:
gram, a computer offers a versatile means of

- controlling locomotives and functional models and
- switching turnouts and signals.




| B
pigital accessory control 6B
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Convenient auto-  The MEMORY and the INTERFACE are capable of evaluating
matic operation  the information from contact tracks, reed contacts and circuit
tracks via the s 88 DECODER (track detection module) and con-
trolling the train traffic accordingly.
You will find detailed examples of these features in the respec-
tive operating instructions and in other Méarklin publications (refer
to Chapter 5.7).

9
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Power required
by typical users

Maximum
output power

Example

If the power requirements of your layout exceed the capacity!
one "supply unit" (TRANSFORMER and CONTROL UN
will have to split the layout into several circuits. The additio
circuits then receive the