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3. Reservation and External Operation

3.1. Resenved routes

Aroute is described as bel
(interlocked) when its combination of
switch and signal settings cannot be
destroyed or disturbed by any other
route intersecting or adjoining it. Two
routes intersect each other when they
contain the same switch or signal with a
different setting. The valid route would

be disrupted by this different setting
(example: a switch set for the branch in
one route and for the straight in the
second intersecting route).

The possibility of other trains intruding
onto the route or cars rolling from a hump
track unexpectedly onto it represents
another danger. Flank protection proce-
dures can be instituted to guard against
this situation.

Example;

Switches 4 and 5 are used in routes C
and D. These routes intersect each other.
Flank protection for route C can be set up
as follows:

Al switches and signals connected in
any way with a route must be included in
its programming in order to set up flank
protection. Now it is no longer possible to
have an outside intrusion onto the valid
route. The validity of a route can be
canceled by activating a switch or signal
in this route from an external source
(example: from a “keyboard"). The LED
for this route will go out; the route is no
longer valid. A route can be traversed
safely as long as its LED is illuminated.

Switch 2: branch
Switch 6: straight
Signal 7:  red
Signal 9:  red
Signal 10:  red
Signal 11:  red now route C can no
fonger be entered.

3.1.1. operation with the keyboard
The third and fourth switches of the

coding switches on the rear of the
Memory unit are used to interlock routes.

Switch  Switch  Interlocking  Checking

3 4 activated by sequen-
keyboard tial routes
callup

off  off no " no
off on  no ves
on  off vyes o
on  on  yes yes

The setting of the coding switches is read
in when the main power is tured on.
These switches may also be reset during
operation. The new switch setting is read
in and accepted by pressing input and
end.

B

Operation without interlocking

‘The third switch of the coding switches
the off position. During operation
without interlocking a new route can

be called up regardless of any existing
routes that intersect it. The switching
commands are sent out through the cen-
tral unit to the appropriate switches and
signals in the order in which they were
entered, thus setting up the validity of the
route.

Operation with interlocking

‘The third switch of the coding switches is
in the on position. A valid route is inter-
locked in this mode of operation. A new
route can be set only if it does not inter-
sect the valid route. If there is an inter-
secting route in the path of the new route,
the LED's of both routes will blink. The
desired route can be set by pressing
‘again one of the two buttons A1...C8 for
the two routes. If no button is pressed,
the Memory unit automatically terminates
the callup of the second route after
approximately 10 seconds. The original
route remains valid.

Sequential routes can be checked only
when the fourth switch of the coding
switches on the rear of the Memory unit
is turned on.
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3.2. Extemnal operation with
track detection modules

The track detection module (decoder
S 88) evaluates switching contacts on
the layout and transmits the data to the
Memory unit. The track detection module
is connected to the rear side of the
Memory unit by means of a special plug
and socket cable arrangement. Up to two
more track detection modules can be
connected “piggyback” fashion to the
second socket connection of the first
module. They are addressed automatically
by the Memory unit.

Each module is logically linked with
groups of buttons A1...8, B1...8 and
C1...8 (i. e. the first module connected
to the Memory unit reads contacts for
routes A1...8, the second for routes
B1..8, etc) and contains separate
areas for

a) Contacts 1- 8= setting a route

b) Contacts 9-16 = releasing a valid
route or preventing
repeated callup by
means of continuous
contact

Important: The main power from the
transformer must always be
shut off when connecting the.
special cable of the track
detection module. The arrows
on the top of the module
housing must always point
towards the Memory unit.
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External operation s activated by press-
ing extern. The track detection units are
not read into the Memory unit in the off
position.

Operation without interlocking

‘The fourth switch of the coding switches
on the rear of the Memory unit s in the
off position. The requests from the track
detection moduls are processed directly.
Each route is set even if it intersects an
already valid route.

Operation with interlocking

The fourth switch of the coding switches

is in the on position. In the event an inter-
secting route is requested, it is not imme-
diately activated. Itis stored in the Memory
unit until the threatened route is released.
Only then is the intersecting route set up.

as avalid route.

Route A1 has the highest priority in exter-
nal operation. Each programmed route is
processed in descending order from A1
10 C8. The ability to set routes according
to their priority or rank is advantageous,
for example, in yard operations as part of
acontrol system for staging yards.
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3.3. sequential routes in external
operation

In addition to a switch or signal, a route
can be entered into a route as long s it is
stored in the same Memory unit. Check-
ing for intersecting routes takes place.
only in the primary route, however, not in
the sequential route. A sequential route
can destroy the original route in external
operation without interlocking. When an
intersecting sequential route is called up
in external operation with interlocking, it
is entered, but not processed until the
valid route is released. A route can be.
released either by a contact (example:
contact track) or directly from the
Memory unit (see section 3.4.1)

The situation can arise in which it is
desirable that routes be able to infiuence
each other,

and yet the routes have no switches, sig-
nals, etc. in common o the type of sole-
noid accessory common to both routes
cannot be checked on the Memory unit.
In this instance addresses are entere
the programming that do not in reality
exist on the layout.

If these addresses (non-existant switches
or signals) are placed in both routes with
different settings, then the second route
will be treated by the Memory unit as an
inersecting route. It will not be activated
untilthe first route is released.

In our example intersecting route A2
cannot be recognized since the double
slip switch has the same setting, straight,
for both routes A1 and A2. A check is
made possible by entering a non-existant
switch with a different setting for A1 and
A2 respectively.
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3.4. Automatic operating sequences
and programmable loops

Aroute is checked to insure that it is not
calling itself up (which is impossible) only
when it is being entered. An endless loop
can be programmed by calling up several
routes in a reciprocal fashion (see the
example of the block). In external opera-
tion with interlocking it is possible to set
up an operating sequence that is go-
verned by a release procedure. This
situation approximates a simple operating
schedule. In contrast to the fixed circuits
with universal relays described in the
signal instruction books (0342 and 0361),
this operating sequence can be changed
readily in the Memory unit by revising the
program entries.

An endless loop that has been called up
can be terminated by pressing the end
button. The operating sequence is not
halted immediately; the last route called
is still processed.

I the following example a train stops
within a route. By stopping midway in the
route it is not bl to trip a contact at the
end of the route which would release this
route again. An existing request for a
new, intersecting route cannot be pro-
cessed until the train has left the route.
This valid route can be retained during
‘external operation with interiocking until

the train has left the route. The Memory
unit reads all track detection modules
and checks from A1 to C8 (priority) which
routes are occupied ~ hence, not avail-
able for other trains - and which requests
there are for routes.

3.4.1. Releasing valid routes

Often a previously set route is no longer
needed during operation. It can be
released by pressing the clear button.
‘The LED for clear will blink. The Memory
unit is waiting for the entering of the route
A1..C8 to be released to complete this
procedure. If clear has been pressed by
mistake and you wish to break off the
release procedure, then the end button
should be pressed.

Important:

Detailed documentation of the pro-
gramming is recommended for complex
rain operation schedules. Programming
sheets are included to facilitate this
documentation.
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Example: Manual or automatic staging yard control

Exit situation:

Allthree tracks of the yard are occupied
by trains.

‘The external operation mode with inter-
focking is on.

Operating sequence:

1. Atrain stops in front of signal 7 (red).
It requests a route by means of con-
tact track a. This route cannot be set
because all yard tracks are occupied
(contact areas c, d and e).

2. The train on track C is supposed to
exit. The corresponding route A6 is
called up in the Memory unit
It consists of:

Signal 9: red
Signal 10:  red
Switch 4: branch
Switch 5 branch
Switch 6 branch
Signal 8: green

‘The train leaves track C and passes
over contact f. Route AB is released
by means of the track detection
module. The exit signal of the affected
track could be set for red with additi-
onal routes (example: B1...B3). These
routes must be set with . The switch-
ing operations 1and 2 and A6..A8
would be eliminated.

Since A6 is released, the exit request
(1) can be processed. The Memory
unit checks according to priority
whether a track is clear (possible
routes A1..A3),

. Track C is clear (no contact at c) and

route A1 is set. It consists of;

Signal 8: red

Switch 1: branch

Switch 2 straight

Switch 3: branch

Signal 7: green, to enable entry.

. The train on track A proceeds. It

passes over contact b. This contact
requests route Ad: signal 7 at red (")
‘The train enters track C. Since signal
8is red, it stops in the contact area.
Route A4 can be activated.

Atrain reaches signal 7 (red) and
stops.

The sequence of the routes s i
tant. When several routes are
requested simultaneously, they are
processed according to their priority.
When the yard is clear, the tracks are
occupied in the sequence C, D and E.

ipor-

The example can be expanded to any
number of yard tracks. Two routes
must be entered for each additional
track: one for entry and one for exit.

The operating sequence can automated
by entering line (x). The occupied tracks
will be designated simultaneously by the
illumination of the LED's for A8, A7 and
As.

Without (x) manually pressing buttons
A8, A7 and A8 will allow trains to leave
the yard.

() This route must be included in each
staging yard control in order to set the
entry signal back o red immediately after
atrains enters the yard

The necessary track detection module is
hooked up as follows:

dea fff ¢release
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Blocks

‘The programming sheet contains the following data:

ENTRY EXIT

Track  C D E c D E
Route Al a2 A3 Aq0) A6 A7 A8
1 1br 1br 1str 7rd 9rd 8rd 8rd
2 2str 2br 10rd 10d  10rd 9rd
3 3br 9rd Tor 4br 4str 6str
4, 9rd Tor 5br 5br  10gr
5. Tor 8br 6br

8qr 9gr
x AT A8 9
DM
set a a a b
DM
el © d e a f t f
20

MEMORY Programming Sh
ext without interlocking -

SRR | SAAZ | AR | SRR
N0, set.0[no. Set.0 [0 Set 0 [No. Sot.0

tNo.1. ./

3 1
o[ [ o o [ [orl 2 for

T o 3
T 3 = €

Starting automatic block operat Terminating block operation:

1. Call up and give all locomotives 1. Press off.
operating commands. The track detection module is tumned

2. Check the "keyboard" to determine off and accepts no more commands.
which signals are set for green. Inthis 2. Wait until all locomotives have come
example it could be signals 1-6. toahalt,

3. Following the programming sheet, 3. Tum off the layout or continue regular
select the route whose first solenoid ‘operation.
accessory is a signal set for green.

4. Call up this route.
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4. Combining several Memories

5. Appendix

Up to four Memory units can be operated  Checking for intersecting routes takes

with a central unit. The number for a place only on the Memory unit that is
particular Memory unit s set using the used to set the route in question. Several
coding switches on the rear of the unit. Memory units can be linked such that
Each Memory unitis able monitor all atrain passing over a contact track can
commands and messages in the Digital  call up a route from another Memory. A
system. model railroad can thus be divided into

several monitored sub-regions such as a
switching area, staging yard, etc. with a
Memory unit responsible for each area.
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5.1. Trouble shooting guide

Problem Possil

le cause

Endless loops ~ Terminating endless Ioop by pressing end.
The operating sequence stops as soon as the last
route called up is processed.

Accessory not - Wrong buttons pressed.
switched ~ "Keyboard” incorrectly coded.
- Decoder incorrectly coded or incorrectly connected.
- Accessory incorrectly connected to decoder
- Check accessories for mechanical defects
- Increase the switching impulse duration for the
accessory in question. See section on changing
switching impulse.

All programs fora - Total deletion of all routes stored in the Memory.
Memory unit are This deletion can be called up by pressing
supposed to be extern, B1 and C1 while turing on the
deleted Memory ur

Track detection - Check wire connections at the track

circuit not and at the track detection module.

functioning ~ Check if the wires are plugged into the

appropriate sockets on the module.
- The arrows on the top of the module housing
must always point towards the Memory unit

Entering commands - Component has poor contact at the multi

on a Digital com- connectors with adjoining component.
ponent produces - Component was hooked up while main power was on.
no results. ~ Component must be restored to basic operating

mode by turning main power off and on.
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Memory “forgets*
stored information

Arechargeable battery is used to store information.

This battery must be charged for approximately 48 hours
before using the Memory unit. To do this the Memory unit
is connected to the Digital system and the system is left on.
Itis recommended that the battery be recharged every two
months for several hours when the Memory unit is not in
regular use.
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Markin Digital Components

Keyboard
6040

contralunit

central unit
6020

miy mey
tramstormer booster
transformer booster
6000100 V. 6015
6001110V,
6002220V
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decoder
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decoder
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6. Overview of commands
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1. Memory and Mérklin Digital

With the Méirklin Digtal system itis easy
0 control routes and set up a track block
operation as well as a prototypical
staging yard operation with genuine track
detection - and this is possible with all
currently available model railroad
systems and gauges.

The control unit for routes is the Memory.
No additional circuitry or special com-
puter software is needed.

With the Memory, Marklin fulfills the wish
of many model railroaders for the pro-
grammable operation of their layouts.
The Memory can be used with any
system together with the transformer,
central unit, “keyboard” (quote marks
will be used to distinguish the no. 6040
keyboard component from the push-
button keyboard of the Memory) and
decoder k 83. Settings for switches,
signals or uncoupling tracks which can
be controlled by the “keyboard” can be
stored in the Memory as switching
commands. A series of switching
commands can be initiated by pushing a
single button. These operations can be
controlled exterally by the use of track
detection circuits on the layout. Routes
can be protected selectively from other
routes intersecting or adjoining them.

2. Entry and Operation with Routes

Description of functions

Aroute is switched on by pressing one
of 24 buttons A1...C8. Each route can
contain up to 20 individual switching
contacts. Routes can be linked with each
other, thereby making route length vari-
able.

With a maximum of 4 Memory units con-
nected a central unit, 96 routes can be
programmed. All of the 256 possible
switches or signals in the Digital system
can be included in the route control.
Entering routes is done with the “key-
board* or with the interface unit and a
computer.

Even when the Digital system is shut off,
the routes remained stored in the Memory
units interal memory. Routes can be
changed at any time.

The following types of operation can be

setup:

- Direct operation in which each route
is set (operation without interlocking).

- Interiocking of routes and testing for
intersecting routes (operation with
interlocking).

- Setting up routes using contact
tracks (external operation).

2.1. Hook-up

‘The Memory is connected to the left side
of the central unit or a *keyboard” by
means of the multi-pin connections on
the sides. The Memory and “keyboard"
can be connected to the central unit in
any desired order.

Each Memory is identified by the first two.
switches of the four coding switches on
the back of the unit

Memory  Switch
Number

1 =
2 1---
3 -2--
4 12--

Different operating modes are set with
the third and fourth switches. These
modes are explained in Section 3. The
third and fourth switches are left off for
ordinary operation.

Al LED's (light-emitting diodes) will blink
briefly after the main power s turned on.
‘The extern and end indicators willlight
up at this time. The ordinary operating
mode is turned on by pressing the off
button. This mode is indicated by the
extern and end LED's.

‘The Memory unit comes from the factory
setas described above.

Important

The main power must be
turned off when connecting
or disconnecting Digital
components.
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2.2. entering routes

Each of the 24 buttons A1 to C8
corresponds to a route. A route can
contain up to 20 switching commands.
Switching commands are entered by
pressing the appropriate buttons on the
appropriate “keyboard”. Commands can
also be entered using the Interface unit
and computer or using a track display
control panel and the Digital switchboard.
‘The settings for switches or signals in a
particular route can be checked with the
LED's on the “keyboard"

After the entry of the ninteenth command
the LED indicators for the route will begin
to blink. At this point only one more entry
can be made. The Memory unit will switch
to end when this last entry is made.

Example:

Atrain s to enter a yard at point A,
pass point D and leave the yard af
point F. The signal at the beginning

of the route should always be the last
entry made in the programming of the
route. For ilustrative purposes it is
assumed that the route depicted here
will correspond to the actual move-
ment of the train,

Entering route A1

Procedure Entry by LED
pressing bution indicator
Entry input input and
preparation all previously
entered routes
blink
Selection of the route |  Route A1 input and A1
Press desired Signal 7 green LED7 off
buttons on Switch 1 branch | LED 1on
“keyboard" Switch 2branch |  LED2 on
Switch 4 straight | LED 4 off
Switch 5 straight | LED 5 off
Signal 9 green LED 9 off
End of entry end | endilluminated
|
Important: A solenoid accessory (switch,

signal or uncoupling track)
can only be entered once
inaroute.
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2.2.1. svitching impulse duration

‘The normal duration for the Memory unit's
switching impulse for a switch or signal is
approximately 0.3 seconds. The impulse
duration for a particular accessory can be
increased to approximately 3 seconds
(example: for uncoupling tracks) by
pressing the button on the *keyboard”
for that accessory several times. The
maximum impulse duration can be
achieved by pressing the button 8 times.
The duration of the impulse will not affect
the maximum 20 different switching
commands possible per route. Thus, any
switch, signal or uncoupling track can be
given a special switching impulse
duration (levels 1~ 8).

2.2.2. Entering sequential routes

Another route in the same Memory can
be entered as a command in a route in
place of a switch or signal by pressing
one of the buttons A1...C8. Entering
routes in this manner creates a sequence
of routes, or sequential routes. It allows at
the press of a button the creation of a
route containing more than 20 switches

2.3. corrections

The Memory unit provides the following
possibilities for correcting individual com-
mands:
1. Deleting commands
2. Changing switch or signal settings
3. Adding commands
4. Changing the duration of
switching impulses:

Input and the appropriate button A1..C8
must be pressed before correcting
route. After the correction procedure is
finished, pressing end willrevert the unit
back to normal operation.

An example of the above follows:

The desired route should pass point C
and exitat G:

The correction is initiated by pressing
input and A1

2.3.1. peleting commands

The last entry for a route can be deleted
by pressing the clear button. Pressing
the clear button again will then delete the
next entry which has become the last
entry for the route, etc.

Entries for switches 4 and 5 as well as
signal 9 are deleted in this manner.
Pressing the clear button 3 times in our
example results in the route consisting of:
Signal 7: green

Switch 1: branch

Switch 2: branch

2.3.2. changing switch and
signal settings

The setting for a solenoid accessory can
be changed by entering the appropriate
switch or signal with the new setting. The.
new setting will be incorporated automa-
tically into the stored sequence of set-
tings for the route.

The setting for switch 2 is changed from
the branch to the straight to allow the|
route to proceed to point G in the
example.

Switch 2: straight
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2.3.3. Changing switc
impuise duration

The duration of a switching impulse for a
switch, signal or uncoupling track can be
increased by pressing the button on the
“keyboard" for that item several times.
This is often important for operation, for
example: in order to allow a longer
switching impulse duration for an
uncoupling track.

Suppose an uncoupling track is not
being activated long enough. It is
supposed to have a switching impulse
duration of level 8 (approximately 3
seconds). By pressing the button for the

Uncoupling track: red

8times on the "keyboard” for this
‘accessory, the duration of the switching
impulse is lengthened. If the duration of
the impulse is now too long, it can be re-
stored to level 1 by pressing the green
and red buttons on the “keyboard” for the
uncoupling track each once.

Now the desired impulse duration can be
set again

2.3.4. dding commands

Aroute can be lengthenad by adding
new commands to the existing route.
In our example switches 4, 5 and 6 as
well as signal 8 must be added to the
route now consisting of 1, 2and 7 in
order to finish the esired route.

Signal 8: green
Switch 4: " branch
Switch 5 branch
Switch 6: branch

After the “new” route’s (A1) programming
is completed, normal operation is
restored by pressing end.

2.3.5. peleting entire routes

If a route is no longer needed, it can
be deleted completely. The input and
then the clear button must be pressed.
The LED's for clear and all routes pre-
viously entered will now begin to bink
By pressing the appropriate button
A1...C8 for a particular route, this route
will be deleted completely. Should you
wish to break off the delete procedure,
press the end button.

2.4. caling up routes with
the Memory keyboard

The Memory unit is in s basic or simple
mode after being turned on or after
pressing the end button. At this point it
is possible to call up routes. By pressing
the appropriate route button A1..C8

(A1 in our example), the programmed
commands for sequence, duration and
setting are activated. Setting for switches
and signals are indicated by the LED's on
the “keyboard”. The route is not valid until
all appropriate commands are activated
and the appropriate LED's illuminated.
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