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Features:

LOK V.V2.0D/ E provides the following functions:

Generates the required contpallses for locos and solenaigvices inthe Méarklin Digital system
with a PC without further hardware (except a booster).

Can be connected directly to the Marklin booster and via a simple interfangdther boostewith
balanced inputs such as the Elector complement.

Adjustable delay for short circuit shut-down.
Power-off for prolonged short circuits or emergency stops.
Controls up to 81 locos, i.e. addresses of 00 through 80.

Decoder dependent choice dédta transfer protocol: old Motorolagw Motorola-Méarklin and a
'mixed format'

Full support of thenew Motorola-Marklinprotocol: 4 extrafunctions, enhanced reversisgnal,
faster data transmission.

Permanently adjustabléoco specifications: designation, acceleration and deceleration delay,
maximum speeds for each direction and data-format.

Virtually increased number of speed levels from 15 to 25.

Speed and functiostatus ofall locos used are storemhd shown wherthe loco address is re-
entered.

Control of 20 two-pole or 48ingle-pole solenoid devicésr amixture e.g. fothreeway turnouts)
within an address range of 324/648 (address 000 to 646).

Control of the turnoutwsia function-keys or via a simulatesiitchboard with ASCII-Grafik and
mouse.

Control of solenoiddevices with permanently selectable impuseation: length of keystroke, one
or two defined impulse(s).

Automatic reconstruction of the last turnout and signal positions at program start.
Loco control using a handheld controller or keyboard.



Calibration of handheld controller.
Automatic calibration of pulse generation at program start.

Requirements:

PC:

DOS PC with 80286 or later

min. 512 KB RAM, serial or parallel interface, optional game port
min. 5.25" DD floppy drive

DOS 2.1 or later

Additional hardware:

When used with a Marklin booster:
1 x resistor 47k

1 x resistor 47k

1 (2) x resistor 4k7

1 (2) x resistor 4k7

2 x Z-diode 5V1 (1N4148)

When used with an EDITS booster:
7 x resistor 10k

2 x resistor 22k

2 x resistor 470

2 x Z-diode 12V

(1 x resistor 22k)

1 x 1N4148

1 x 1488

For each handheld controller:
1 x rotary potentiometer (with centre stop) 100 k
1 single pole switch
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Introduction

Whoever had a model-railroad a<lald knows thedifficulties trying to run several locos on the
sametrack. Excessive wiringvas done for independent electric circuits and "dead tracks" without,
however, achieving real multipldrain control. @ly an (expensive) overhead catenary made it
possible to runwo locoswithin the same electric circuit. Another solution h@h frequencycarrier
system - could not assert itself at least in the AC domain.

This has changed recently: Virtually every manufacturer offers a digital multi-train system, which not
only gratifiesthe wish for controlling several traingsogether, butalso allowsflexible automatic
control with a PC. At least in Germany, as well as probabBuiope the moswidely spreadsystem

is the Marklin digital multi train control.

The disadvantage of thgigital control is -naturally -the price.Marklin digital equipment ivery
expensive, althougthe used electronics components rat justify the prices charged: Aimple
locomotive control based on the Motorola chip 145026 can be developed quite cost-effective.

However the self-construction of a comfortable control necessitates a large development expenditure
and also exceeds the know-how of most fathers lihae given their offspring aailroad. Thus
buying Méarklin seems inevitable and an original system with four handhelds and control of at least 32
points will cost about DM 1,500 to 2,000. This rate is extremely prohibitive, although Méarklin on the
other hand whets each customers appetite for digital-control with 8taiter packsgontaining

locos equipped with a "Deltalecoder. These packsarly always offer an exceptionalyood
price/performance relationship: for instartbe 1996 starter pack 296056th a price as low as DM

330 is irresistible, because the contents list price is about DM 700; the ldselfoyith the decoder

being pricedover DM 400. @ly if the most interesting offers aseized a number dbcos for the

digital system accumulate idue course. In addition the Delta decoddneady allowsfor 16
addresses by appropriate DHwitches settings so thahedium sizedlayouts can asily be
accommodatedFinally it is no bigeffort to modify the Delta decoder tinclude the auxiliary
function of the Digital decoder. And evenmore, the four extra-functions of the new data-format,
which are nowavailable insome HO-decoders, can also be activated on the Deliafoamation

that Méarklin conceals (deliberatelyThe latter however ignly possible witlthe newer Delta deco-

ders equipped with the 701.17 chip.

The Electormagazinestepped into the breadiready some yeago and developed the control
system EDITS introducing it in DecemberX887. Of courseven a partiahssembly othe EDITS
systemfor 16 controller with a powerfuBooster is notheap; despite favourable purchaseaid
approximately DM1,000 for the parts. Thequivalent Marklingear, however, wouldostway over
DM 5,000.

The disadvantage of EDITS is on the draad some bugs ihe firmware that isnot to be reraved
without a thorough knowledge of Z80 assembler. On the other hand and mucignificant is the

fact that thesystemdoes not support theewdata format thaMarklin - underhandedly introduced

in 1994.Consequently EDITS doesot provide the advantageous extendedersing signal and the
four extra functionsFinally if EDITS is limited to one controller the costs amot reduced
considerably as for each controller only few components are needed amounting to aboUtds 5.
EDITS seemsonly appropriate for larger layouts and has furthermore become obsolete in the
meantime.
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The basics othe Marklin digital control hasbeen described ithe respective Electonagazines as
well asthe Elector EDITS booknd theMarklin digital book. On the Internatou will find valuable
information at:

http://rr-vs.informatik.uni-ulm.de:80/RR/Maedig/Maedig.html
http://www.germany.net/teilnehmer/100,76798/digital.htm
http://www.heise.de/ct/Redaktion/cm/maerklin.rtf
http://bolam5.lamel.bo.cnr.it/~scorzoni/motorola.html
http://www.marklin.com/subdir/digital/digital.html
http://www.sextant.it/modeltreno/dig_infi.html

Thus in the following only a brief summary of the Méarklin system:

The Marklin digital train control is based on thprinciple that aControl-Unit generates control
signalsfor every receivefdecoder in locos, wagons, turnoutd)ich areamplified by aBooster and
'impressed' orthe operating voltagelhis voltage effectual othe track iscontinually switched
between +18..22V and -18..22V according to the costgnial. The decodebuilt in locos, wagons,
turnouts, etc. responanly to specific signapackets:every packet consists of an address and a
control section. @ly if the address matches the seleatiedoder address the control data are
evaluated and executed.

Concretely the so-called/lotorola protocol is usedbeing implemented irthe Motorola IC
MC145026, MC145027 and MC145029 (the lattanasavailableanymore). It isvorth to be noted
that the address code daast correspondvith the binarylogic thus called bitsbut on a ternary
logic: the trits or t-bits can adopt thealues 0, 1 oopen. For the transmittgulise this is realised by
two bits togetherrepresenting drit. Furtherinformation can be obtained #te abovementioned
references. It is furthermosggnificant that anew or extendeotorola format - or rathekarklin
format - was introduced in 1994hich isused if the DIPswitches of theMéarklin Control Unit
(6021) are seaccordingly. This nevdata format isexcellently described bRr. Andrea Scorzoni:
briefly, the binary correlation between eduah of the four control dathit streams is dissolved thus
every bit of the stream acts as a discrete bit. But EDITS as well ple setf-madeonstructions for
instanceare based on thdotorola chip MC145026which isnot capable of this new format. If the
features of the new format are to be useddigégal model railroader is confined tthe Marklin
Control Unit, a -immanently flexible -software solution or a complete new hardware construction
around a micro-controller.

Maximally 80locos can be controllethdependently in directiorspeed (13evels) and a direction
dependenauxiliary function. The newprotocol offers amongothers anmproved reversing control
as well adour supplementary functions, howeveot dependent on direction. At tiiene being no
loco decoder for HO aravailablesupporting the four extra functions. Up to 256 - with EDITS 324 -
turnouts andtherdevices can be switcheBor furtherreading the interested is referred to the US
Marklin WWW site and the Marklin book on digital train control.

At a closer look it turngut thatthe self-making of acontroller for locos and taouts caronly be
achieved with a highnput of hardware and amounts to the construction of a special-purpose
computer in the end. Sehy not useavailable remnants? Many tifose outdated P@rovide for a
gamecard and thus a interface for an analogous joystick. Excepiidéocontroller and switches as

well as a booster the complete hardware exist which otherwise is costly if EDITS is reproduced or an
own system is developedthe latteronly to beconstructedvith considerabl&now-how. Thus the

only hardware expenditures are needed fdraadheld controllesvhich amounts to approx. DM
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1.50; if connectors, ctds as well aghe components (unfortunately) needed for'ithterface’ to the
EDITS booster are taken into account yghould get by with some DM10. Supplied with the
appropriate software the functionality - except for an automatic PC train control - of okigirkdih
equipmentworth approx. DM 5,000 (!ran be reproduced.dia are transmitteda the parallel or
serial interface which iprovided by everyPC. Thusonly the software isnissing - which is now
available.

So the precondition is that old PCs should be re-actisaed it is obviouslyot attractive to put a
newly purchased high-encomputer into théasement to control model railroad. As orthe other
hand pulse intervals ahort as 13us have to be realised andthe clockpulse of an old XT has
already 220 ns, it iplain tosee that essentiphrts of the software had to be writteragsembler (a
nowadays virtually extinct foreigianguage)Out of thequestion were also those modgimmicks

of (high-resolution) graphics or (moving) imagesvesl as a Windows ersion. LOK - as this
software isnamed - provides a high-resolution text mode (comparedg9ar Apple Il) of 80x25
characters and a screen optics théit emindaged users (over 25) of tigelden DOS eraSince
old PC donot necessarily have a colour display L@Kmes in nostalgic black and white. So the
motto was "back to theoots" which does notmean to go back tthe StoneAges of Computer
Technology. From the point of coding the development of a softeaneng acceptably on old PCs
makes higher demands than to tinker at a Windows database application in Visual-God-knows-what.
Thus the making of LOK was not achieved during a coffee break.

LOK is intended to be used with an external handheld controller consisting of a potentiometer (100k,
linear) connected to th@ystick port. The most appropriate potentiometer are thogh a centre
click-stop position (unfortunately hard tiod nowadays) easintpe control notably. The mouse was
purposelynot designated as an input device loco-control althoughtechnically possiblendsurely
'up-to-date'This was regarded a bigger ordeal tthet precautionarimplemented keyboarcontrol

- although the latter is a stopgéapl.swhoeverdoes notelievethis, please try tamagine to have
your eyesboth on therunningloco and on the mouse pointer looking for the loco’s speed bar,
function button, etc. A loco is directed byrandheld controller - anthat's thatAnyhow, the -
unfortunatelycodeintensive - displays ahe turnout/signal status airgended to servéhose users
who cannot but stare on their computer screen. Neverthelesfiaiewn definite benefit when locos
disappear in tunnels, staging yards, etc.

This is not rue regarding the turnout-controlia switchboard-simulationWithout additional
"touchable" switches a mouse-control had to be implemented.

Finally a clarification: LOK is notintended for automatic layout control. Various software is
availablefor this purpose butthey all presuppose the presence of appropriate hardware, either
Marklin equipment ossubstitutes (e.g. EDITS)LOK should'only' avoid the purchase @xpensive
hardware (except the booster).Mérklin or EDITS compatible interface fatata reception is not
totally out of question but needs @nsiderable effortvhich is only worthwhile ifpopular interest
exists. This, however, necessitaties use of a powerful processor anch@titasking environment -
both colliding with the demand forthe generation of exagiulse timingand theutilisation of
remnants.

Concept

LOK works -muchmore isnot to besaid.But it is no greatnystery thathe exacpulse generation
wasonly possible by machine-orientedding. Thus a number of systeesources are exclusively
occupied which is why it is highisecommended to remoad TSR utilities. In plainlanguage: LOK

does not tolerate much else in memory. All not necessarily needed programs can only cause troubles.
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As required by the protocavery 14 ms @acket of contropulses is generated and transmitted
twice with a pause of 1.7ms. Tiheeantime tothe next sequence is the pause duration. After the
second transmission abntrol data théhandheldqor keyboard, resp.) is checked and tradues
found are taken to calculate the new condiata. Data for turnout control &so transmitted twice
after pressinghe key(s). If no newdata areavailablethe recent locanformation is regularly
repeated.

As LOK - as mentioned - is intended for the (re-)use of discarded o#ll Bithmicksandespecially

a graphicalser interface had to leiminated - whichdoes noteally matter. Note that the shortest
signal lasts 13is only. Asthe system timer O switches eveB$0 ns and the processor clock of an
old 8-MHz-XT is 130 ns (thus mnultiplication lasts longer thahe shortespulse) theabsence of a
GUI is understandable.

Slow computers in particular acensiderably effected by every command; ithiss not to beuled
out thatunder certain circumstancedir@e tuning ofindividual timing routines may beequired. For
the 'natural’ tolerance of the decoders (up to 20% deviation) this was not necessary so far.

Finally I have implemented mutine that should allovior a control byhandhelds oPCs without a
gameport (e.g.old notebooksyia an additionatircuit. Thisroutine isnot verified for thelack of a
circuit; the ensuing circuit diagram has been worked out in theory Batij. for thelack of time and

of relevance neither a verificatioror practical testing has been performed. The program routine,
however isonly activated if the printeport address igyiven asthe gameport address during
parameterisation.
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The software access works as follows:

This routine aswell asthe circuit is based on
the following concept:

Corresponding to the entered controller
numberthe appropriatdhandheld is activated
on the ADC. After the AD conversion tffiest
four bits - DO to D3 - of the output data of the
ADC are read for thdirst nibble. Then the
following threebits - D4 to D6 - othe output
data of the ADC as well as the switch status of
the corresponding controll@umber - D7 - is
read as the secomdbble. The transmission as
nibbles are necessary fomot all PCs can
receivedata on DO to D7 of thparallel port
and thusonly SLCT, PE,ACK andBUSY are
definitely available for input.

OCOoO~NOOOUIDS,WN R

. addresses (D2 to D4) set "0", ADC-control (D5 to D7) set "1’
. controller number as address on D2 to D4

. ADC reset by D5 set "0"

. D/A conversion started by D5 set "1"

. loop about 180 us, because D/A typ. requires about 100 ps
. open latch for first nibble by D6 set "0"

. read first nibble from ERROR, SLCT, PE, ACK (bit O to 3)

. shut latch for first nibble by D6 set "1"

. open latch for second nibble by D7 set "0"

10. read second nibble from ERROR, SLCT, PE, ACK (bit4 to T)
11. addresses (D2 to D4) set "0", ADC-control (D5 to D7) set "1"

Whoever wants to try this out, please let knew if it succeeded ofailed; if a software error is
verified a update is granted.

Loco control ispossible throughouteven fromthe keyboard except duringpitialisation and
calibration.Turnoutcanonly becontrolled in the normal operation mode thus contrahavailable
when adjustments of any kind are made.

Even if not obvious on first sighthe coding of theurnout controlvia function-keyswas very
complex, as possible inpuwrrors should be excludedFor the mentioned preconditions and
performance limitations no graphical interfagasimplemented and even a colour schemas ruled
out. Thusonly the limited possibilities ofthe extended ASCII character set wavwailable todepict
all required information withrelatively few keyoperations. Youwsurely have toget used to my
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solution.But after a shortime you wil know how tohandlethe program as yoonly need thekeys
<F1> t0 <SHIFT>+<F10> and<TAB>+<F1> t0 <TAB>+<SHIFT>+<F10> after entering all input data.

This is alsotrue regarding the switchboard-simulation. Because oflithé¢ations of the ASCII-
character-set the "graphics" is looking ligelf-made But aftersome usage you camork with it
without porblems.

With regard to the subroutines for mwut- and loco-data nothinguch is left to say; only so much
that they represemnly in so far exceptionadlata base applications as numerous and complex
feedback routines should exclude inputors. Hereby the program becomes somewlshiggish
especiallynotable on slow computer3his is, however, ofminor importance ashe significant
process of data transmission is always guaranteed ensuring the current on the tracks.

Connections:

The following pins of the parallel/serial interface (25pol/9pol) are used:

parallel pin serial  pin (25/9)

DO 2 TXD 2/3 data off  active =high=5V
D1 3 RTS a/7 power on/off off  active = high =5V
BUSY 11 DCD 8/1 shorts/emerg. stop  on active = high=5V
ground 18to 25 ground 715 ground

The connection to the Marklin Booster is quite simple:

R2  4k7
20 O 5 213 O —1 O 5
30 O 4 4171 & ——1 O 4
R3  4k7
15O *® O 1 8/1 O *® _ O 1
R1 R1 - D1 D2
5% [] n]] Lo Ko
O 1 O 2 715 & O 2
PC-Parallel-Port Marklin-Booster PC-Serieller Port Marklin-Booster

The pin numbers of theerial interfacalenote the 9-pole/25-pole D-SUB connectondtessary the
zener diodes can/must be replaced by plain 1N4148 with parallel 4k7 resistors.

The Delta-Controller 6604 can be used as a Track/
booster, too. But edly this can be donenly PC/V.24/RS232 Trafo Schieng
using the serial port. The ensuingdiagram

shows thenecessary connections. Pledake GND (7/5) ‘

care the knob is turned to the right STOP- D (23)

position already when switching-on the trafo. Delta 6604

Of course you can use as "bettémterface

(also forusingthe parallelport) thefollowing 1 2 3 4

circuit. 0 @0
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The hook-up to an EDITS or other booster
. . . - Parallel

with a symmetncgl |nlef[ vighe parallelport 20

unfortunately a little bit more complex for Do

the requisite transposition of 0/5V to .

+15/-15V aswell asthe shut-down at short BO

circuits/emergency stops. 3 0

The ensuing diagram depicts ambined n

interface forthe parallel and seriaport. It BU%YOCEf — 0

can of course be used for opert only and zL;*IoT‘ — ..

the nonessentiaparts can be omitted. The Senegﬂ_[] 10

pin numbers ofthe serial interfacedenote 2% ﬂ L

the 9-pole/25-pole D-SUB connectdtote Afs O— 10k

that the reduction of the operating voltage &Rp© S

of the MC1488 is obligatory. B O 70 -1
PC Parallel/Seriell (25pol/9pol) Elektor-Booster

* when changing between seriell and parallel in-/output;

4V7-z-diode is not necessary when using seriell only
** maybe necessary when using only parallel in-/output
*&*** not necessary when using only parallel in-/output

The handhelds are connected as follows: e P3 b
L 200k 5o 100k
It is advisable to use rotary potentiometsith o 38 B
a centre click-stop; unfortunately theye not — gg‘-m
easy to get. — 30—10%
2 8?(135 sS4
Game-Por i
Installation:

As thereadiness othe (German)public isnot particularly marked to obsertbe copyrightlaw for
software | couldhot butprovide LOK with a copyprotection.This compriseshe usage of a dongle.
In case of a damage the dongle will be replaced on return and reimbursethenoef cost-price. No
copy protection is perfectyou should, however, have inind that enhanced updatesre only
available ifthe production and distribution &fOK is economically feasible. lnther words: if pirate
copies are distributed no updates will be forthcoming.

Usage:

At first start-upLOK generates emptgatabasefiles and then initiateshe parameterisation routines.
You will have toenter the required data aescribed below and if necessdahe handhelds are
calibrated. After that thealibration ofthe computer is offeredrhich is strongly recommendedith
<-> Or <+> you (de)activate the respectikandheld and nexhe standaranask is displayed which is
directly accessed on every subsequeagram startBelow abrief commandiescription you vl find
the function display ofthe handheld and t¢éhe right you see the status of tlsaction keys<Fi> to
<SHIFT>+<F10> in standard aneTAB> mode.
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Input of Loco Data

It is recommended to enter thata of theavailablelocos first.For this you selectLoco Data" and
enter the required data for the loaith the specifiedaddress. Everynormal character 4ncluding
<SPACE> - is accepted. Addresses canly assignedonce. Since the Delta decoder can use 16
addresses imny case and with some tinkerinbe whole range of 81 (0 t80) this should be no
problem ensuring an individual definitidor all locos. Thesymbols '"A" and "¥" stand for the
acceleration and deceleration delay, resp.; each spepdsgiven a delay ok-0.1 secondsvith x
being an integebetween 1 and 9. The direction dependeaximumspeed issymbolised by “>{"
and 'h«" allowing integers from 6 td5. "Fmt" stands fodata format: "0'definesthe old Motorola
format and "1" the new Marklin-Motorola protoceEsc> leaves this module.

To put it clear: This choice of data format is not identical to the selection of the operating mode during
the initial parameter setting. W the latter it isonly defined if for the chosen loco the format
registered in the Loco Data or the new data format is used to which the reversing signal of the old date
format is added (so-called 'mixed format').

Input of Turnout Data

Now comes thedata entry for theavailable solenoid devices withTurnout Data". Thefamiliar
Marklin-organisation ofdecoder and keyboards is replac&dh the more consistent decoder-
organisation of 8 sub-addresses p@in-address. Attached ydind a overview includinghe relation

to the Marklin-C-turnoutsUsing thisthe sub-adresses are contolled with the switched@: +9 10"

is sub-adresses 0+1, "- 10" is sub-adresses 2+3, "9 -" is sub-adresses 4+5 and "- -" is sub-adresses 6-
In each column the possible 81 addresses are displaye@QONtirklin originally usesonly 64) while

each rows contains 8 sub-addresses (switcbutlpts) towhich the type of solenoidievice and its

pulse control can be entered. Untlee rowheading'1", "2", "3" ... "7". thedevice type i®ntered,

the heading "&", "200", "3eo" ... "7eo" the pulse control can be set.

The following abbreviations for solenoid devices are available

D= three-way turnout
L = left turnout

R = right turnout

K= double slip turnout
S = signal w 2 pos.

F = signal w 3 pos.
M= motor

E = uncoupling track

The possible entries are listed in the screen page footer. Please note that the address code of a solen
device mushot exceed one decoddforinstance a three-waurnoutmustnot start asub-address 6

or even 7 as this device needs 3 addresses arrden toavoid inputerrorsonly the assignment of
consecutive addresses are allowed.

The pulse control isoded as follows: "Omeans thathe solenoid is activated as long as kky is

pressedAccordingly "1" indicates a single pulse of 0.3skecation and "2'two of these pulses with a
pause of 0.3sec.
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For solenoid devices with multipleolesonly thefirst address has to be entexglich is"straight" for
turnouts or "green/orange” feignals. Theother required addresses for the corresponding type are
marked with "=" for the ease of inputor two-pole turnouts the address for "straighds to be
followed bythe address for "branchFor two-polesignalsthe address for "green/orange'faiowed

by "red", the address sequence for three-peals is'green”, "red" and "orange". The three-way
turnout is defined by "straight”, "branch/left" and "branch/right".

This program method requires some re-wiring
in three-way turnouts: the connections of the
solenoids tothe decoder outlethas to be
modified according to the opposite figure. address
It is only a schematiccircuit diagram that address
illustrates how theindividual solenoids - if
necessary with transistors - can be controlled
by three switching outlets.

branch/left | straight

branch/right] straight

Note that for three aspect signals a direct change from "orange" (Hp2) to "green” (kiptHlliswed
and thus the programillvnot permit this. The signal has aws to beset to "red" (HpO)first.
Although the procedureice versa from "green(Hpl) to "orange” (Hp2) isechnically possible it is
also not admissibleprototypically so first a "red(HpO) is required. To avoid that the program is
completely idle ifthe invalid change of "Hp2" to "Hpl1" andice versa i®entered, avarning beep is
heard and the signal is switched to "HpO" instead.

Invalid inputsare notpossible - theyare 'approved' by aarning beep. Entriesre deleted by
<SPACE>, <ESC> exits this subroutine.

Note thatall pulse controlled solenoid devices have to be equipped with a terminative deactration
a protection similar to thatshown in http:Avww.germany.net/teilnehmet00,76798/
weichdek.htm. Otherwise the shut-cimmand can bmissingand thesolenoids can buraut if the

PC hangs/crashes in the wrong moment.

Assignment of the function keys

Finally the function keysare adjusted to activate the solenoid devicessdbgctingthe command "F-
Keys" the currentassignment othe function keys, i.ethe addresses of the respectdevice are
displayed. Witithe addressesombined withthe statusymbols as well athe sign "r—" it is apparent
if a two- or a three-pole device is connected. These status symbols are:
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< = left turnout - branch

- =right turnout - branch

N = turnout - straight

X = double-slip turnout - straight
) = double-slip turnout - branch
/ =signal "green" (Hp1)

© = signal "orange" (Hp2)

— =signal "red" (HpO)

& = motor

IT = uncoupling track

The symbol A" indicates that only theTAB> - function of the respectivienction key is assigned to a
single pole solenoid device.

After the function key to be assigned éstered - if necessary wiTAB> - the window with the
turnout data opensp; select the desired solenaldvice and confirm witkENTER>. Invalid inputs

are rejected; furthermore existing assignmergannot be overwritten, it hasplicitly to bedeleted

with <DEL> first to avoid input errors. At the same time it is possible to modify the data of the solenoid
devices<ESC> exits the sub-routine.

Switchboard
Selection of the handhelds

If the handheld is activated witALT>+<1> or <1> the following actions are possible:
(a) assignment of a new loco address

(b) activation of the four extra functions in the new protocol

(c) reversing in the old protocol

(d)  online modification of actual loco data

(e) if operated by the keyboard - activation of the auxiliary function

<ESC> exits this function whichptherwise the exitommand is given 18ec after the ladtey is
pressed. The exception to this rule is woee of thefollowing functions is selected some which
require further inputs:

Reversing

Since the old Motorola data format does not provide for a absolute reveosmgandhe actual loco
direction can deviate fronthe controller position, e.g. if the loadid not receive the reversing
commanddue to transimssion difficulties. In thiscase theeversing command can Bent manally by

selecting "Reverse"; this works even if the loco is moving.

Select loco/assignment of loco address

The loco address can be changsohgthe <-> on thenumericpad andselecting "Address'Originally

it was intended that this operationasly possibleafter amanualdeactivation of thdandheld.Test
users found that awkward; thus thandheld is deactivated automatically if "Address" is selected.
Shown are only locos that have been defined in "Loco Data" as well as the currently active loco.
Loco data can be modified here too: a new address entry is confirred DyR>, <ESC> cancels the
process. Thédiandheld isre-activated with<+> on thenumericpad. LOK savesthe speed and the
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status of the four extra functions of the n@wtocol - in case of keyboard control even the status of
the auxiliary function - of all locos used.
To set an example

Loco 01 isactive. During operation theandheld isleactivated. Loco 01 keeps amning based OAL
both theinternal data backup awell asthe continuous trangssion ofthe lastcommandsentered.
With the new data format the information on the four extra functions is sent also. A change to lpco 02;
the activation of thdandhelddenotes thaall further data are transmitted to loco @ay. Excessive
shunting follows. Then - after selection and deactivatiothefhandheld - back tdoco 01. If the
handheld is now used the first speed bar shows the (saved) speed of logeDhsthe status of the
extra functions. By the appropriate setting<ei> to <F4> - if necessary alsthe auxiliary function
when keyboard controlled - agell as adjustinghe handheld whiclactual setting islisplayed in the
second speed bar a seamless transition is seen to after the re-activation of the handheld.

One furtherclarifying remark: wherthe handheld is deactivatee current data for theinning locos
are regularly repeated. On re-activation the actual data are send to the selected loco.

Acceleration delay

With "Speed up" the acceleratioelay can be&nteredonline. This variableccepts integers from 0 to
9 to be setwith <-> and<+> on thenumeric padthe respective loco can be rsimultaneously to
watch theeffects immediatelyThe delay is implemented by changitige speedevel everyx-0.1
seconds, where is the integer entered. If thendheld is turned from "Fudtop” to"Full speed" the
loco does noteceivethe commandfor the highest speetkvel instantly.Ratherevery speedevel is
passed separately and is delayed accordinigetgalue entered. Thartificial intermediategenerated
by permanently switching betweéwo speedlevelsare alsoallowed for.<ENTER> accepts<ESC>
rejects all newly input data.

Deceleration delay
With "Slow down" the deceleration delay is determined analogous to the preceding description.

Maximum speeds
With "Speed" themaximum speeds for both directions can betindependently analogous to the
preceding description; first the maximum speed for the forward than for the backward direction.

Extra functions 1 to 4

With <F1> to <F4> locos equipped with the 701.17 decodaigp and a supplementary circthe four
extra functions othe newprotocol can be switched if the appropriagata format isassigned. A
corresponding display informs about their status.

Auxiliary function
With "Lights" the auxiliary function of a Digital or a modifieDelta decoder is switched if the loco is
keyboard controlled. The status is displayed as well.

Initialisation

"Init" activates the sub-routine where the most important parametesegneamelythe operating

mode (data format), the LPT- or COM-port addressgtmaeport address awell asthe shortircuit
shut-downdelay. Moreover thehandheld is calibrated, grocedurefrequently to berepeated as the

game card components drift considerably. This is only to be avoided if the parameter are saved once ¢
operating temperature and future playing is always delayed until the PC reaches this state.

/13



-14 -

Data format
If the data format for operation is "@ll informationare transmitted to the respective loco according
to its specifically set data. Thus an adjustment - in contrast to the Marklin controller - is not required.

Port addresses

They are entered imexadecimatormat corresponding to the usedrts. Standardaluesfor the OUT
port are "0378" for LPT1 and "0201" for thgameport. Valid inputsfor the OUT port are 0278,
0378, 02BC and 03BC for LPT agll asO2FC, 03FC, 02EC, 03EC and 02E4 for COM. The COM-
adresses areot the base-adresses but the actual used port-adresses. The entry "0000ydarnethe
port sets the loco control to the keyboard.

Short circuit shut-down delay
Since short-lastingshort circuits are frequent during operation anmediate shut-down it is not
desirable. A delay can be adjusted between 0.5 and 3.0 seconds.

Lights

LOK provides the option to switch witdB> the 8. subadress of each turnout-mainadress constantly to
"on". When switchinghe lights of the turnoutswith this 8. subadress you ceantrol thelights of all
turnouts with only one key. The input of "1" enables this light-funktion and "0" switches this off.

Automatic processor calibration
If the program should not verify the saved values for the pulse generation at every start-up enter "0".

Automatic recovery of turnout/signal position
The input of "1" denotes if the software should reconstructutmutand signal positions according
to the last saved session. "0" switches this off.

Calibration of handhelds

Following the instructions thevalues for the left, right and centre potentiometer position are
determined. If the program registedentical orout-of-rangevaluesthe routineassumes a faulty or
missing potentiometer: the game port is set to "0000" thus the keyboard control is activated.

Short circuit/emergency stop

At a shortcircuit thedata transimssion isinterrupted after the shut-dovdelay is expired. Removing
the defect angressing a key resumése normal operation. Theame applies tthe use okSPACE>
which serves as a emergency key throughout except when entering loco or turnout data.
Program exit

<ESC> leavesthe program and the curredata aresaved automatically. Thidoes notinclude the
information onprocessor antlandheld calibration: thegreonly updated if the corresponding query is
affirmed, otherwise the old values from the start-up are used.

Loco and turnout control

Loco control

If handheldsare attachedhey controlthe speed. Speddvel O is inthe centre position; turning the
knob to the rightincreases and tthe left decreasespeed. If the knob is turned over the centre
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position to the left, the loco is reversé&lt the absolute assignment of turning direction to loco
direction isonly availablewith the newdata format incombination withthe decodingchip 701.17.
With the old data formabnly a specific flip-flop onthe decoder isesponsiblefor the reversing
command. Inthe case of trangssion difficultiesthe decodemay missthe reversing command: the
loco keeps on running unperturbed.

The contact on théandheld switcheshe auxiliary function to which usuallghe lights, a steam
generator or the TELEX coupler @&ssigned as long d@be loco is equipped with Bigital or a
modified Delta decoder.

If no handheldsre attached or shouttbt beused by entering "0000" for tlgameport the loco is
controlled by thekey combinations:SHIFT>+<1> in forward and by CTRL>+<1> in reverse direction.
Continually pressinghese keysthe speedevel is counted up or downrespectively. With fast
computers anghort pause asell asretrieval times this can result in very fassponses. In this case
the "delay" value inthe .INI file can beset to "1" orelsethe value for the retrievaltime can be
increased adequately.

Turnout control

Turnouts andthersolenoid deviceare controlled by simplpressing<F1> to <F10>, <SHIFT>+<F1>
to <SHIFT>+<F10> and<TAB>+<F1> t0 <TAB>+<SHIFT>+<F10>. A shortactivation suffices if aingle
or doubleimpulsewas selected; otherwise thevice is switched correspondingtte duration of the
keystroke. Thekey currently beingpressed ishighlighted onthe screendisplay. Following the
definitions inthe turnout data asell as function keyection the corresponding status of dewice is
displayed according tthe symbols mentionedbove.This is,however,only relevant if the tunouts or
signalsare notvisible. For three-poledevicesthe switch for the thirgtatus is on theTAB>-level of
thefollowing key;the devicestatus imevertheless showsver the'actually' assigned function key. To
avoid misinterpretations three-pole deviegs furtheridentified by 'r" between the uppdunction
keys to symbolise that tka@AB>-level of the subsequent key is associated with the previous key.

The keydor single pole solenoidevices imot highlighted, as these componeats mono-stable as a
rule such as uncoupling tracks, turntable motors etc.

LOK provides as consequencetbé advantage of one decoder in eaghout the option tewitch

the 8. subadress of each turnout-mainadress constantly to "deh $Witchinghe lights ofthe turn-
outswith this 8. subadress you ceantrol thelights of all tumouts with onlyone key.Turnout-deco-
der which take care othis feature(e.g. theimprovement of myM-track-turnout-decoder or the C-
track-turnout-decoder of MariBinder and Bo Braendstrup) make shure thatight diesnot flicker
when switchinghe turnout. Yowan switch thdights with <B> whenthe light-function is enabled in
the initialisation. Of course you loose one subadréssn each turnout-mainadress when using the
light-function and this subadressnet avalaible atthe turnout data; ishows the status of tHight-
function. But LOK offers access to 648 turnout-adresses so that loosing 80 adresses do not care.

Additional parameter setting by modification of LOK.INI

Following entries inLOK.INI are (possibly) of interest and can beodified only by editinghe file
LOK.INI:
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18 = lokkurz
9 = weichkurz
132 = loklang

66 = weichlang
1278 = lokpause
634 = weichpause
14 = interrupt
4 = request
1= delay

Pulse generation

The valuesfor "lokkurz", "weichkurz", "loklang", "weichlang”, "lokpause" and "weichpause"
determinethe pulse generation. If aorrect controshouldnot bepossible and a oscilloscopaalysis
should give evidence thé#te timing is inaccurate thevalues above have to Imeodified accordingly.
"lokkurz/loklang" defineghe short (26us) / long(182 ps) pulse duration for locos and "lokpause" is
the pause duration betweéno data packets of 1.Whs. The valuesor turnouts ("weich...") are
analogous though only half as long - thugu$391us and 85Qs.

Response time

The "interrupt" value determingke duration of dat&ransmission, thugdirectly the pause duration
betweertwo data packets. Ainimum of 14 isvalid resulting in gpause of 2.8 ms - latle more than
twice as long as Marklin permifer the newdata format. Buthis istoo low for slow computers
because computing timeillmun short for theevaluation ofthe handheldstatus. The slower the PC is
the higher "interrupt” should be set. Note, however, that the variable "request” determines how fast the
keyboard data are retrieved as it furthernae®neshow often thehandheld is polled. A value of 4
means thathe handheld is polledafter everyfourth datatransmission. Aminimum of 2 is valid
although too low for fast computers and keyboard control. The pauses shautcebses with higher
“interrupt” valuesfor slow PC togain more time for calculations.This results in longer intervals
between the polling of the handhelttich can beeompensated by setting "request” to thigimum of

2. Forextremely sloncomputers some try arefror wll be necessary tdind the optimum parameter
combination.

Delay for keyboard control

The loco control by keyboard can be hampered by rapid changes inlepaesdvith fasttcomputers.
In this case set "delay” to "1", if that does not suffice increase "request” adequately.
Translation

With exceptions of a feywarts waghis translation made by Dipl.Ing. Manfred Roehrig from r@amy
(roehrig@gem.uni-hannover.d400.dieany thanks tdiim for this gratefulwork. Some mistakes you

probably find are my work as result of trying to correct some misunderstandings.<br>

Sulzbach, April 1998
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8 910 11
12 13 14 15
16 17 18 19
20 21 22 23
24 25 26 27
28 29 30 31
32 33 34 35
36 37 38 39
40 41 42 43
44 45 46 47
48 49 50 51
52 53 54 55
56 57 58 59
60 61 62 63
64 65 66 67
68 69 70 71
72 73 74 75
76 77 78 79
80 81 82 83
84 85 86 87
88 89 90 91
92 93 94 95
96 97 98 99
100 101 102 103
104 105 106 107
108 109 110 111
112113 114 115
116117 118 119
120121 122 123
124 125 126 127
128 129 130 131
132 133 134 135
136 137 138 139
140 141 142 143
144 145 146 147
148 149 150 151
152 153 154 155
156 157 158 159
160 161 162 163
164 165 166 167
168 169 170171
172173 174 175
176 177 178 179
180 181 182 183
184 185 186 187
188 189 190 191
192 193 194 195
196 197 198 199
200 201 202 203
204 205 206 207
208 209 210 211
212 213 214 215
216 217 218 219
220 221 222 223
224 225 226 227
228 229 230 231
232 233 234 235
236 237 238 239
240 241 242 243
244 245 246 247
248 249 250 251
252 253 254 255
256 257 258 259
260 261 262 263
264 265 266 267
268 269 270 271
272 273 274 275
276 277 278 279
280 281 282 283
284 285 286 287
288 289 290 291
292 293 294 295
296 297 298 299
300 301 302 303
304 305 306 307
308 309 310 311
312 313 314 315
316 317 318 319
320 321 322 323

Marklin officially uses only the main-
adresses 01 to 64. Marklin-turnout-no.

1-3-5-7-

= EDITS-turnoutnumber - 3
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