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Marklin HO - the system

Operating reliability

There is nothing more important for the operation
of an electric model railroad than reliable electrical
contact.

Marklin has the optimal system for this:

0oo

Electrical pickup for a locomotive

The pickup shoe, the typical
characteristic of all AC locomo-
tives, always touches 6 to 10 of
the stud contacts which are
almost hidden in the track.

M Track

With M track the entire metal
roadbed serves as an electrical
pole. The snap-together connec-
tion in the middle at the ends of
the track provides a constantly
trouble-free electrical connection
for the stud contact - the third
rail. The third rail is the second
electrical pole.

The return flow of electricity
takes place through all of the
locomotive's wheels which are
not equipped with traction tires.
This guarantees reliable electri-
cal pickup in any operating
situation.

K Track

K track has four connections, two
rail joiners as well as two spring-
loaded contact tongues for the
third rail. Two lug connections in
the tie strip provide a trouble-
free mechanical connection,
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Easy-to-understand
electrical flow

The Mérklin system allows you to
build any type of track pattern.
Reverse loops and wyes, which
always require additional aids
and circuits in other electrical
systems because of polarity
problems, can be done with no
problems at all. Simply put the
track together, wire up the turn-
outs - you're done.

Direction of travel

The direction of travel is
switched in the locomotive, not
in the track. The “built-in
locomotive engineer” operates
independently of the direction of
other locomotives, even when
crossing over several track
circuits. You can do this even if
you haven't run your trains for
quite a while.

1[4

Close Coupler

In 1987, the first year of its
delivery, Mérklin's close coupler
was designated “Model of the
Year" by the model railroad
magazine “eisenbahn-magazin”.
In practical tests the readers
praised the trouble-free preun-
coupling feature, the ease with
which the couplers engage and
the reliable connection produced
by the couplers.

New passenger cars are
being equipped at the factory
with the close coupler and cars
already in the catalog are
increasingly being replaced by
new models with the close
coupler.

New propulsion concept

In 1988 Miirklin presented a new
propulsion concept, the five star
propulsion system. This pro-
pulsion system is also available
as a retrofit kit and can be
installed in all locomotives with a
drum-style commutator on the
armature.

The electronically controlled
propulsion system enables you
to set the maximum speed indi-
vidually for a locomotive, to
operate extremely slowly (the
acceleration rate can also be
adjusted) and to keep the speed
nearly constant on grades.



Miarklin Digital
means:

- up to 80 locomotives can be
operated independently of
each other.

- up to 256 twrmouts and
signals; uncoupler racks can
be switched using a common
connection

- lighting circuits and other
electric accessories can be
digitally controlled.

even accessories such as
the turntable, ransfer table
or crane can be digital
controlled without additional
control components.

The wiing i fimited o only two
conductors for each circuil and
10 the connections for the
decoders. These decoders
transmit the commands from the
Central Unit on to the locomo-
tives, turnouts and signals.

The control information is trans-
itted logether vith the electric
power through the track

The Digial system cansists of
various components. This means.
you need lo purchase orly the
Digital parts necessary for your
plans. Additional components
can be integrated into the
system later without any pro-
biem.

An already existing model
railroad layout can be converted
1o Markin Digital gradually in
steps. If you have already wired
and finished your layout for
operation, you can contnue at
1irst o control the turmouts and
signals conventionally.
off by having your

Digita dealer convert your loco-
motives to the Digital system by
instaling a locomotive decoder.
These dealers are specially
rained and have the necessary
tools to convert your locomo-
tives. You will be given a one
year quarantee for the decoder
panel when your Digital dealer
does the installation

You can still operate Digtal
ocomotives on a convention
fayoul,f you have notyet con
verted your layout to Markiin
Digita rain operaion. Only the
auilary function available on
Digital locomotivs can ot be
switched on; his is only possible
in the Digital system.

Hint:
Al else remaining constant, a
locomoltive il operate trouble-
free in the Digital system only if
it operates conventionally with
0 problem. Expressed another
way, a locomotive which is to be
converted to Digital must be in
900d mechanical operating con-
dition. 1 it is quile worn out from
use, it must be thoroughly over-
haled before being converted.
Atfirst, operate only a part of
your layout digitally. The best
area would be where you run a
large number of locomotives and
do alot of switching, such as the
Ireight yard or the locomotive.
maintenance facility. Here you
will get the best feel for th
advantages of the Digital system.

Forget about the following:

Stopping a locomolive - turning
off power o that rack - tuming
on power to znother rack - ope-
rating a second locomotive, efc.

Simply call up a locomolive -
it oes ol matrwhere s
standing - and it
b ek e ol
your ICE in the station

i you intend to convert your
ayou, then map out digital
contral of the tumouls right from
the start. Later you will be able
10 switch entire routes, control
your staging yard or work with a
rack diagram control boarg
simply by plugging in additional
Digital components;

Atip before you start:
Before you install Digital, read
e many lips about the uses.

of Digital that are published
requiarly in the Markin-Magazin
(German text) or buy the Marklin
book “Model Railroad - digitally
contled caldog o

3. (Not: For English readers
et I e s e ik
“A User's Guide 10 the Markin
Digital System” by Or. Thomas
Catherall, catalog number 2675
in the USA)

You will learn everything
important about using Markiin
Digilalincluding many tips about
converting layouts. This wil allow
you to delermine your aclual needs
for Digital components and plan
your purchases accordingly



The electrical operation of a Marklin locomotive

Lot us exami

closely the electrical processes that

locomative. We have chosen a class 89
Ilun-umvl for this purpose, as the slactrical flows in
pical for all Marklin locomotive

3.1 The electrical pickup  prevont nteroronce with adio 3.2 The motor I e e oftheamare s Thecuent o fom the -
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3.3 The reverse unit

The current rom the main solder

molor. Magneticforce s also
used here.

g8

g around an
iron core. The magnelic induc-
tion o 1 coll allacts  reverse
unitarmature (10) o tre reverse
unit magnet (9). The reverse un
slider sprng (1) rods the arma-

strong enough 1o overcome the
resistance of the Sider sping

e 215 pusted
o . o s
pushes 2 rocier (13)from right
10 eft o vce versa and the cur-
ent then flows 1hiough he oiher
hall of the field coil winding.

3.4 The headlights

The light bubls) (1) are con-
el L
oo A s comets e
S0 b
T, The et o va he
insulated Sockel(s) through the
1b(s) 1o he locomoive frame

otor and reverse unl
aso have electricalcontact with
the locomotive frame. The current

flows through al locomotive

3.5 Overview of the circuit

tion ires and both unning rails
(K track and 2000 sercs ack)
o he entire roadbed (M rack)

Back [0 the brown sockel on the
ansfomer,

third ral
o shoe

P chole:

main soider poit
brushes.

field magnet

amature
armature shalt

9 reverse il magaet
10 reverso unit amature

11 reverse it sider spring
12 reverse unl sides

13 rocker

14 light bub

15 locomotive frame



How a locomotive functions

rator kit

moke g

Many Marklin locomotives can be equipped with a
smoke generator. Most of the large Markli

focomotives come from the factory re
installation of th

No. 7226 Mirklin smoke
generate

For locomolives.
3045, 3046, 3047, 3048,
3082, 3084, 3085, 3102,
3306, 3309, 3310, 3315,

510, 3684
The smoke goner ralor s inse
 fom

e locamoie which provites
the necessary power connection

Seuthe no. 20

For locomolives
3083, 3091, 3092, 3093,
3318, 3518, 3618

The ocaovebogy mustbe

removed a

tor s nse

equi
gl
instaed at e f

Southe no. 8 internal alteations are required
smoke genorator 1 these unis. In some cases

e font headligh ilumination
must be relocaled of remaved.

For locomotives 3089 and 3094
The locomotive body must be
removed and the smoke genera-
lris nsated o e smoke
ck from below. Solder th
e o e
aeerior e nai sokec
point (bush p
The munwmg nstalaton ps
fequite in part changes 1o the
locomotive body in addition to

Seuthe no. 100
smoke generator

Forlocamtves wita s
bo fion

e o s
e headight lumi-
naton st bo rloaed ot

om0 roion s Seulhe smoke generators are
required here. a.mue rom your dealer,
Compar

Seuthe no. 21
smoke generator

For locomotives with a narrow
smoke stack and a metal body.




4.2 Couplers Mitklin couplers consist of three parts

All ocomotives and cars, whose couplers ai o

with a preuncoupler tab, can
help of an uncoupler track, When uncoupling by remo
control over an uncoupler track, this tab prevents the
coupler loop from reengaging. In this way preuncou-

incoupler tab

pled cars can be pushed to any spot on the layout and
left there (principle of the RELEX coupler).

RELEX coupler TELEX coupler

Soveral Witk ocntves st n e Digial systen te TELEK
cquipped with re s oper
e i
{ound in the curent HO catalog,  Pressing e it
These Iocomotiees can be tums the. oupler on and
uncoupled from theircars at any msmm "o o
spot o Ihe layoul by remole ol again

the transfo

The st reversing impuise

uncouples the ocomotive but
keeps the same direction of
e 1 wi e ek

g impulse that the loco
Tt changes iecion an te
couplr relurns 0 ts rormal
posilon




How a locomotive functions

4.3 Retrofitting close couplers o
Many cars are available with the complete Mark <j

close caupler, i.. with the coupler head and with the

guide mechanism necessary for optimal o atior

Other cars already in the catalog g converted

to the clase coupler. The e you

can convert cars and locomotives already on your

layout to the close coupler. :

for the d
new woulg  with e Carsa
ianges 1o Aset

the frame, trucks and on some o couplers offered under the  Locomotives Cars all cars in the 4400 series
cars and focomatives also 1o the  catalog number 7203 contains
body and interor for the close 10 couplr heaos for locomotives 3028 3146 3324 3645 4074 4121 4153 4220 674 4587 4699
couplers, For this reason reliofil  and 40 coupler heads for cars. 3041 3153 3307 3653 4084 4122 4154 4221 4675 4589 4700
installtion o the complte close_ Cars and ocomolives of 3043 3160 3355 3655 4091 4123 4157 4222 4676 4690 4710
couplr s not possible in other makes with the NEM 3149 3163 3352 3674 4092 4124 4158 4677 4592 4718
exising cars and locomotives.  coupler pocket can be retofitled 3058 3167 3356 4093 4125 4159 4678 4693 4780
Changing the numerous compo-  with the 7203 close coupler. You 3072 3366 4005 4134 4160 4679 4695 4781
et for a retoft zlso does nol  must mabke sure that he coupler 3075 4006 4135 4161 4680 4695
make serse. pockel i suitable for close 4097 4138 4162 4682 4697

A partialrelofl s provided  couplers and that th standarg 4098 4139 4164 4684 4598
foralarge rumberof e HO gt accordingto NEM 3621 4099 4140 4165 4685

v, This wilhin 4145 4166

nates (posstigtousatbe (8 02 o). T s 4146 4168

los0 coupler ithout the quide  uaranteed with all makes. in 4147 4175
Tcharsm ani gl sloms et slahons e b 4149 4176
use of the other advanlages of  plates must b fled aws 4150 4177
the Markin close couplr in allow clearance or be replaced 4151 4180
addiion o providing a notice-  with Markin bulfers.
able decrease n the car spacing s wel as variatons of these cars and locomolives

A close couple head was eve-
Toped for ths purpose which can
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4.4 The

e star” propulsion concept

Mirklin locomotives have tra
themselves with strong motors
‘mechanisms which bring high tractive effort to the

track. The operational dynamics and reliability of the

onally distinguished

Mirklin propulsion system can be consi asa
standard for present day model railroads.

Al dowoptenifthe | impuian okenent or
Markin molor wilh & new fype  modern molive power that have
ool dlckoncs wich_acn o el aircadng
monitors the entie propuision  practie are ulfiled by the “fve
system) s used for the new  sfars” of the new propuision

fistics and enormous pover

the operaling characlerisiics of
the locomotives o his individual
requirements.

The molor s well 2 the elec
Hronic circuit iate are protected
jains! verloads by a curent
fimiter. This eliminales damage

pigeson e nd e
e event ihe locomo-
ped an Decome diocked or

i
The fve-pole high efiiency

range. It runs with absalute cuiet
and smoothness al the siowes!
‘speeds and with  load

The electronic contol of the

compensales for changing
locomotve loads. This m
possidi to have near constant

5 On grades, sharp curves,
thraugh dense concentratons of
tumouts, wih heaty ran loads.
of when pushing cars.

e

Hokk k

ok kkx

allows you {o adjust the cesired
‘maximum speed infniley in the
Tocomotive fo ft the type of
locomolive and s appication.

causes the locomolive 1o start
slowy rom 2 standstil and
accolrateina ulnln\mml i
ner 1 the desiteo

Teature i individually ad|usumc

nually adjusts the elfective out
put ol the propulsion system 1o
the operating situation. Wree!
sippage al the load imit of the
unil s prevented, thus resuting
in a considerably higher tractve
elorl.

dum-siyle commutalo motor
60126) can be
e i e . i r-
pulsion system. A conversion kit
for his ~ armaure, citcui pate
and all necessary wing and
mounting hardware - i available
under catalog no. 7180, AS the
retoft instaliation of his pro-
pulsion system requires acertain
amount of knowledge, it shouid
be carried out by a fraineq.
Aarein dealer When th instal-
Tation ofthe comversion kitis

rantee for the electronic circuils.



Design of a Marklin locomaotive

5.1 The class 85 steam locomotive

The 10 locomotives delivered by Henschel in 1932 and  The prototype of the 3309 Marklin locomoti
1933 to the German State Railroad Company were 85 007 which was the last of its kind to bo re
tremendous power house 1961, It was later set up as a memorial in front of the
They made it possible to remove the cogwheel rack  Constance Engine
lv:(lm on Ihl Nau-nul and l'lu n (The A striking feature is the offset counter weights on
d d the the second set of driving wheels; the drive rod for the
inner cylinder works off of this axle.

Lines an
of the Inrmu lld'n Iwé

S48 v T evan e ecomai 65 1
operated in Germany.
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Design of a Marklin locomotive

5.2 The class 216 diesel locomotive

At the end nl mn m. m locomatives of the new class
urg-Altona and supplemented
the V 201 n ﬂu class 03 expross steam
locomotives from their accustomed base of operations.
ry network did not reach to

Il dominated the sc

Hamburg. Ste
there.

The new, general purpos: locomotives
resulted from the development of a 1,900 hp,
e V-shaped motor.

From 1964 on the German Federal Railroad purchasod a
total of 214 regular production locomotives which were
ignated the class 216. Like the last of the 10
prototype units, these locomatives had the squared off
ends commonly known toda

The class 216 locomoti have a maximum allowa-
ble speed of 120 km/h (75 m.p.h.) and can only be used
on main lines due to their axle lo:

All ocomotives in this class are e
unit and push/pull commuter op
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No_Desotton Catogho o Descrpton Caalog o
1 locamotie by (omplte. 22560 19_FM chake 0091
uin 20 oo ol pr)
eadightlens assmbly 22663 i
3l shild 251 31 sigeram sprng 7184
_sew 5 and
poner ek compele) 2054 22 seew st
i th most et s 25 wane 2580
5 goue tuck fame 2505 wih
oured on 24 buters 78107
6 oo 23018 280 g S001s
7 beaing pin 2310 95 supprtlate 21082
8 dergear232g 2253 77 coutersunksrew 610
9 olemedalegear £33 21677 2 coupr 018
10 gea 223) 546 29 meckamo
11 dibing wieland e il
22,01 W 30 e
win 31k compltl. 2550
12 tracton e 7154 3 mounting s 75381
13 diing aneel i raction ki 555
e 2567 34 picupshae 764
1 feld magret. 228 35 doow 75610
15 amalure 21745
16 brush pate 21673
17 stiow 78560 D = danoter n iieles
18 pai ofbushes 60030 2 ~goareeth comt




Design of a Marklin locomotive

5.3 The class 103 electric locomotive

The star locomotives of the German Federal Railroad With an apparent lack of effort they accelerate the IC
have been and still are the class 103 electric locomo-  expresses to 200 km/h (125 m.p.h.).
tives. Their streamlined form s a stiking departure The locomotives have a continuous output
from the electric locomotives previously purchased and ~ 7.400 kilowatts - four times that of the oil-
inds one somewhat of the famous E 19 from the “Pe
R

e
period of the German St road Company.
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Useful tools for your workbench

u will need special tools for most of the r
desc bed in the following chapters. You prol
already have many of them on your workbench now,
but for the sake of completeness all important tools
and equipment will be listed once ag:

6.1 The 19005 taol kit

most mgorant
are con

but aso for pugs and sockes.

A cross point screwdriver

for screws on plastic passenger

cars and for some of the newer
fari

35
ahenng the
nuaan\ kst i
n locomalive valve gear
and ane ods

Acmal o o covsrs
for changing instaling
piogs and uch o

6.2 Other tools
The fllowing s also useful
A

or i
for cleaning iy parts

o of sturdy cotton cloth
e

Ap jors
Tor bending work and holding
parts.

Alocomotive cradeof
for holding a locomative during

softfoam

strippers

for stipping nsulation from wire
and for scraping varished

copper vire.

In addiion 1o these tools, you

il also need  trin ransformer

and two jumper wires. Ata

. 10 the ends of
these wites, 5o that you can

Keep your hands free 1o do work
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6.3 Warking with a soldering iron

Hyoedowt have any experience doing saldering, it is
this work to a trained dealer. It is very
1 o s s i yior el arig e

9000000000000000000000
All types of electronic components are especially vul-
nerable during soldering work, such as the circuit plate
in the 3300 series locomotives. In any event, ave
doing any saldering work on components of the Digital
system — such as locomotive decoder panels. Your
Digital r has a specially equipped work area for
these situations.

9000000000000 000000000

1t you would
own sold
note of the foliowin

e to do your
please take

Al surfaces 1 be soivered must
be bare and dlean, 2. free from
pain, gease, o lc.

Onl use rosin core solder. Never
use fx as [t usually conains.
acid and wil attack the metzl
around the saider jont an
nsifation

Waitunlil thetip of the soldering
iron’s really hot before doing
workl Wipe the fip on a wet
aricial sponge each ime
belcre doing any soldering

Tin the 1 of the soldering iron
fistand then both of ho arcas
1002 Soldered.

Hold bath of th pleces 10 be
soldered fogether and heal them

ded for

The following are
soldoring;

A saderngiran (2530 vl
wilh 2 small steg

Bl g e
1o bie changed frequently. Make
sure your doaler als has repla-
cement lips

n with em
pzramve pecisflidlo)
more expensive. During soldering
work e tp is immediately
reheated 10 the desired fompera-
1ure, S0 hat there i 10 nofce-
able loss i temperature.

iron unti the
solder begins o flow.

D0 not move the two soldered

e a1
soldet jonl.

the soldering tp. A steel rush is
Highiy ecommended if you are
using a soldering iron with a

per

Fine rasen core solder.

rd hand". It has o arms.
O TR e swung

up ot down; at the end of each
am s an aiigator clip. For
example, you can cip a e in
the "hird hand", hld the second
wite 0ppasie it and il have a
and fee 1o hold the sadering
iron




Locomative maintenance

Marklin focomotives are robust and very uuun
a callector is proud of 30 or 40 year
1

You can perform maintenance jobs by yourself with
no difficalty, even g how to solder. The
necessary spare parts are available at your dealer. An
averview of spar parts can be found in chapter 10.

The SK B0D was manutactured

desited collector's tem.

7.1 Changing pickup
shoes

e i hos shold oxtnd
approximalely 2 mm below

s ottt I s 200
conacwilh e ack 170
Tonger does this because fhe
b ot i e
Decause the shoe el is wor
outand has grooves or pis, hen
it must be changed. f there are
0 ro0ves present, you can
careluly adjust it 10 the proper
posilion.

B cas wih ik shoss
with ical mounfing
na’m al o o s comcty

ierwise you may
v shot Gt
maunting tabs for the shoe i
bent or oose, squeeze them flat

st nslaon e ot

it
pckup s,
o ‘vwaumml\ i

he pickup shoes for ider
osamais fom b 900 ad
longer nsulation pates. The
st connon s s
avallable under the spare part
numbers 20157 (asymmetica)
and 21201 (symmetical

1n general, you can also use
the pickup shoes for the current
iocomoives, bul the sciews
nust be lightened moe.
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7.2 Changing headlight
bulbs

60 010 screw-base bulbs for
metal sackets

Hold th sockel iy
scrowing Ihe bulh n o

ile
ut

60019 and 60 010 screw-
base bulbs for plastic
sockets

it b T ik o
must e srong enouglh o
ontact with

ol

on

Be e st e o
extends to he
o tn e o

vite

60010

Il of e sk s
providin
b Locomo
dgta operaon Dt o have
plastic sockets take the 60 0

19 vat bl

60 015 bayonet bulb
Tum the bulb 90° and remove
o o contar
uffcient tension.
Push hs now bl nly 1o

opening and tun i 90°

$0008 contes s e

o lomatves witeet

ot o

it h bl out and relce

Check contacl spring lensior

60 008 bulb

Pullthe bulb out of ths socket
a pai of twoezers and inser

ne new bulb

:M

8”

s

7.3 Adjusting and
changing couplars

Yo just bent metsl
ooy yoursel, You wil

need a 0. 7001 coupler gauge
a5 well a5 a pait of lat nose.

e for ths

i
osiion m] J;m present xn
on the 3085 locomofiv), i
o st v e
on straight
uple 1 propery

e ocomatives and
mnrccmuv have metal

First nscren thebocy (or
he truck frames on Iocomo:

tives), bond the mouniing plale
s Up wilh a screwdiver,then
nem straight wih it nose

7001

o soms nnnT %

pliers and remave the plate and
coupler.
sl e mouningste
org

e plate
must wing o
PR
center in s normal position

avallbleun

.
v it vt
and an addional coer pate

inder the bent
mount. The cover

ded with he new

mount.



Locomotive maintenance

" Pl ot he o acion e wih

e gear rain
driving wheel can e e
tihen mouning the itk

ames back n place, be

Matin HO lcortvesa
tion lires

el that he two il moun!
ing ugs are positioned corectly
In thei depressions n the rame.

omelim action tires
becong oo hen NG

1 cousa on he Garman
Rallo

ool
prayed heavy on the tracks in
5¢ 0fice and snow, and on

steep grades. The engineer had
0 pull back on the thotile

auickly when staring up f the
s began 1o i,

acks

s a8 el 25 e RE 800

5




7.5 Oiling Other piaces 1o il The
nmg:mne; 5

il destroys mofors
i o oo

commutalors,
on each end
shalt




Locomotive maintenance

7.6 Changing brushes

781
60 030 for motors with a flat
commutator

Brushes create fhe electical
contactwith the armature, The
ooy

will ocur. I addiion, an extre:
mely dirly copper mesh brush
can 1o longer ciean the commi
tator surface. Bath brushes must
be changed.

Lift both brush sprngs out of the
o

No tace of the old brushes.
can be alowed 1o emain in the
brush wells. Ciean the fater with
2 collon swab of with a thin
wooden stick wrapped ina bit of

nsert the new brushes with
the copper brush on the sde.

th the brush spring bent al the
end. Reposilion e bust
springs S0 that they have good
contact with the brushes.

i the locomotive st does not
operate properly or comes 10.2
stop ater a short while, check
the following

Are the brushes seated properly
on the commutator surface? Are
there sil picces of the old
brushes present

Ave the brush springs properly
pasitoned on the brushes? The
brush spring with th bent end

must stck in the middle of the

copper mesh brush.

Wil the transformer tured on
PIESS on the brushes wih the
tweezers. f he locomolive ope
ales, then the brush tension is
100 weak. Lit the springs out
and bend them siightly inward. I
is best fyou grasp the spring

oul 5 mm fram the end with
the tweezers and press al the
same time on the end with
smal screwdiier.

Yourdealer has eplacements
for st or broken brush springs
{vart no. 20 078 ang 20 034),




t both brush springs outwith  can usually g t ut by shaking
ers. Do not bend the (he housing a bit. Occasionally
the brush plate hes 10 be
unscrewed 0 get at . On o

162
60 146 for motors with
drum-style commutators

account can the brush be
allowed 1o remain in the motor
sing, 2 it ol fam the.




Locomotive maintenance

7.1 Installing,aijstng or Pt slpan ol v e
veplacing the reverse urit S0 o e s hook

slider spring

numd s Rokdg e sping

place. Hang th the e
end o the xn'mu ot e bass
hook

11 the locomotiv reverses by

on the hook several oops
el
It the locomolive reverses

must be bent o the right o

dectease he spring's ension
s does nol work,

spring can be slreched.

I h ook s b o
Hequent bending, the re
skl vl 5 spre
part no. 20 821, The sider
sprng i also avaiable atyour
ealer under catalog numbe
194,

For evarse nits on locomates
i TELEX coulrs of o
ars wih headlght rvetr he
tension of the sidor spiing can
only be adjusted by stretching it
o by angig i sooral 00ps
from the end. Be carefu hat the

obsiructed by the wire soldered
o the same side,
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7.8 Adjusting or changing
pantographs

To change 2 damage pant
Fapy 0 0cOPOWO Dty
Ul as b removed and

7.9 Cleaning a locomotive

The chemical clezning solutons
the marke!

ita has
praper tension, hen he cause is
usually the springs used for
Keeping it pressed against the
calenaty wire; they are cither
missing or worm out.

Now spings can be hung easy
between the hooks provided for
ihs purgose.

Replacment springs:
Single arm panlograph 76 563
Scheren pantograph 76 560
0ld Scheren pantograph

(ex. 20 780) 2013

taken off fom inside. The.

%

mlec ions fo this Be caretl

or cleaning ol do not make up
for the need o remave residua

it from the locomolive, There s
the provlem of how 1o ispose o

the interior of

1 e commtator e s vry
ity, clean it with

1 your ayout is on  carpet, i is
i o catel s 0 gt
into the mechari

rtices of

muumyw the ool ofthe body.

these
hazardous 1o he emvironment,

For these reasons il s bes!
1o use only  strong cotton rag
a pair of teezers and a small
screwdiiver for cleaning pur-
poses

1 Cleaning the driving
d pilot/trailing wheels
The wheels croate the electical
contact between the rals and
he locomative. When they are
very dily, aing can o dur-
ing operalion and there can be
problems withelecrical pokup.

Use 2 hobby ke or a smal
screwdriver 1o scrape dirt from
he wheels and then polish thom
Wi a rag.

pa
malerial, bils of grass and other
scenety il a pai of tweezers.

oving oil from the
Tacamotive.

Remaovealracesofoi witharag.
On many locomolives there is 2
C-dlp on e

ture shalt 1 the brush plte.
Remave tis cip and take the
orushes out of the brush wels.

Unscrew the brush plate and
carelully i 1t away rom the
mechanism. Take the armature

the felamagnet). Gl all taoes
of ol from the motor housing
witha rag,

2 e o s i i

e upits Surface. Leave

job 10 your dealer o to 2 repair

stalion thal s the necessary.
or this

advse againstusing
gasoline as a dleaning agent It
can altack piaslic patts Such as
gears either dissohdng them ot
making them brtte thus caus-
ing them 1o break



8.1 Overview of possible operating problems

ransformer

5. but

headight does not work, no short circut

headiight does work

Saueals or saueaks during operaton

7.6
Jumps forward when roersing HF]
anly in on diection .
oo lowly .
‘comes suddeniy 10a sop at igh spoeds a .
‘does ol reverse, bul begins 10 ace 3

spoed n he process 5

[ .1

only allngy, headight fkers X
only intermiteaty X
focks or wobbles .
Tocomolive wheels sip

doails on tumouts

headight does not work

smoke generator does nat work

TELEX couplers do nof work

agaitional s for ocom

digital locomatives




Correcting probl with | tives

9.1 Lacomotive does not operate assible causes of the problem if the motor now .4 Put the pickup shoe back on its
headlight doesn’t work - T e Ratar i heds e st sesend

i i tast lead to the pickup shoe.

(RBEISTReR [INcaixe 4 sliot ) cifcile Incorrect pickup shoe fo the locomoe.

8.1.1 Check to see if a metal coupler is so bent
it touches the third -anmn
il g the locomotive

The pickup shoe was ncarrectl screwed onto A short ircit i being proguced between the
and 3 wire or a soder point on the locomo.

tive. Somelimes the source of he problem can

be traced by the locaton of a bum spot on the

s A o scon for mounting the u\Lkup shoe interor of the bady and the problem can then be.
8.1.2 Take the locomotive off the track. If he was used. A screw with 100 large a hes
um«mmev frpitl ol sk e A st

ssible causes

Awire was clamped 0 the frame and part of ts
insulation destioyed when the body was screwed
on

Pickup shoe is damaged.

The pickup shoe is touching th frame beczuse face
the springs are bent or have lost their tension.

Asolder point ex.on the choke) is 00 longer
insulaled.
e

The e to the contact plate has a bare spot.

One of the two capacitars an the brush plate
The solder paint on the contact plate s 100 tick xends o at o0 and 4 pessng s e
a0 prsses aga e comolve e ocomolive body.

i a6l

i
tact i

S The ot g o e e bk and
The bare wire end at the solder point s to0 long s pesing g e
and touches the frame. ek o




9

light wires) from the

1.5 Now unsoldor the h
m ¢

motor rates:
O s vosigis i e
‘main solder pant wih the wits, one at @ lime,
10 delermine whicn headight is causing the shorl
ol

Possible causes of the problem

.. The headight wir has a bare spol.
piace wire

. On bulbs with 2 pug-in socket (60 015):
The spring contac:plte s not correcly nstaled
and the sping i uching 1 ocomiive body.
ving contact plate cortectly n the
ided for it

siots p

The buly is missing and the spring s pressing
against the locomative body.
Roplace buly

- n older ocamathes wih sping cotat ples
(oulb no. 50
T o i sl dow) s e
gy e ooty
end the o ioyie

For bulbs with plastc sockets
Unsolder the wites from the amp sackels' solder
terminals. I the molor now works, he bare end
of the wire on the side & probably 0o fong and
s e don 1 e sk 1 s oo
the spring conlactpa

8end the end of tro
al th

way nlo the sockes

9.2 The locomotive does not operate - .23 m. the locomative off the track. Clip a
headlights do not work - transformer o “:";":"" oo dod &
does not indicate a short circuit

If the motor sow works:
121 Testar e s o et by o
Te e adequate contact
" lell a n-m objeet (ex. 1mnll screw- with the third rail.
driver) thus creating a short circuit. Replace pickup shoe
9.2.2 Using an slectic locomotive, tost Theisfan e coract il o the i
slder pont s
15 he seector swich st for operating fom Fesolder
track?

Unscrew the body
in soldor point

fectar switch f

y Clip a test lead to the
ickup.

Is theupper part o he plastc swih fever sho
cortetyseaed on the metal swiching lte?
Ol he swilhing il under th swich v

the motor now works:
Check the wir2between the contact late and the.
main solder peint. There may be 2 poor confact.
Aosolder he i

O Mo e i g e iy o e
contatptes o e ad
Bond

fofiable con

to rm o more

11 the problem sl exists, the choke may have to
e replaced. Teke the locomolive o a dealer

I the problem i sl not corrected in cases b
0 e et sl it b 5plc.
0n many locomciives fhe selecfor switch

e w;,\w‘nr,n\t i
e swilch

ot wih

5 musi ove
The new su installo




Correcting problems with locomotives

first inst the 935
inst the brush springs. spring

9.3 The locomotive does not operate
headlights work

fod contact fingers:

2
brushes, then a

he field magnet buzzes loudly when you rn the
trans’ormer speed control knob up.

1f the motor now works:
nciease th

oints f

The driving wheels canol be lumed by hand

1 he oarale o oprats, e socton
9102 inthis chapt

The field magnet does not buzz when the rans.
Th brushesae missg of re o0 ot former speed control kb s tumeg up.
aple

‘The connections between the field magnet and
the reverse unl ae broken
eplace ar resoider he wi

e solder connecion between e
S e e
broken,

400 units with interrupter switches:

Pies he nd of e coac sarng ) crluly
down with a small srewdriv locomolive
SOw ok, 1 S ot amplr wtch
Has t0o e tension.

The reverse unit s engaged as soon as the
translormer speed conlrol knob i turned up
overse unl slder sprng a

i 2970

contact fingers

ot
fingers
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9.4 Locomotive will nat operate off of

catanary
9.4.1 Check to see if there s slectrical current in
locomo-

{h catonary. Pace anathor sl
ry operatior

tive set for cater the track.

1 this unit does not operate, check the connec

tions n the catenary system.

Then check the followi

ary operation?

Is the selector switch setfor cat

15 the selecor switch defective?

Chec spring from the selector

if the s
m hes conact with e

4.4 T

osition.
Possibl causes

- e parogas Son o ot
e o ate i

The pantograph s bent.

95

2

The locomative only operates in ane
direction

e ook s s o e ke s
et up o dow
Chack the solder joints
~betust e 1 maghe and he s unt
n the field magnel and the brush plate

G anlcv sl

T 854 Chock o s I the uckac potiMy s se

lder conactplate

... After placing Ihe bady back on the frame, a wire
is pressing against the focker

Chwck o sae i hecockar on therght o
has contact with the ot plte down

of the
it ulm e ok

955 rse units with a switching drum and

on
contact fi

i it alwi
n-uhn m e e
o operates, but only i

Possible causes

The reverse unit slider s discomected.

- e co e sderwic ustes the ocker
is b

backi

20824

Soldr points



Correcting problems with locomotives

9.6 Locomotive operates tao slowly

881 Push on the brushes with  pic o

< locomlie now operales fster

Locomative continues to aperate at
high speed in the new direction during
the reversing procedure

9.7 Locomotive suddenly comes toa stop 9.9
after a while or at high speed

jorse unit armature s engaging:
1g 5 0 T

981

The salder terminal (usually the outer one)
on the contact plate of et
bont down

The locomti

operates after the brush

.2 Lif ings sli 3
I the locomolive now opeales faster, the brush
sorg ensonis 00 songand s acing s 3
ks n the gl

9.63 1 no inere spesd s scivred by these
measures, remove the armature

. I the commutato s vy diry
Clean I and s¢

Belieen the segm  small
1his dces nat hal, instala new

« avinding o the amatr s stched:

commu
fator

st

gainst the commy

the contact plate is partially melted due to
h 6 sloppy soldering and the outer solder
terminal has slipped down.
In this abnormal condition the rocker still
HEking 1 has contact with the solder torminal.

9.8 Locomotive does not reverse, but
begins to race when reversing is
attempted

For reverse units with intarruptor switchos:
The nterupte swith has continuous conlact
ih the sfder benealh il Gue 10 2 bare wire, for
¢ example, o 100 lage 2 Solder it

‘The slider spring has too much tension neck the S0t | i

e unit is jammed

9.8.2 The rocker on the rev



810 The more the transformer sp
control knob is turned up, th
slowly the locomotive operates and
finally it comes to a stop

sformer becomes

S101 Theplt ight o the t
er at higher voltage:

field magnet buzzes, the
ese st with swioh:
ct fingers (example: with

e coupers
1 the fault occurs in only one direction, hen one
of he two uppe contact fingers has 100 mueh
sping tension on the swilching drum.

I the ocomotive now wit not atallin the
pposte decton, jou e et e ge btk

1the pralom s n bt rstons, hen
ge1s have oo much sprng lension

9.1 Locomotive operates haltingly.

headlight flickers

91,1 Check to see if the pickup shoe has
sufficient press
i the sho itself has.

anz ls  thers o ot sade ot on e sontit
& main solder point?

ove or burn spots.

9113 1f the wh

S114 On thre-uisacamatives whorsony
s powe

the runn

s are very dirty

. 3029, 3087, 3080,

e the wheels wil not

Sioe)
The center axe must have sprng contact with

s, olhervis

0 e
e uffcentgoud tal | o carnl el

y sping ten

sion ffom this axie, then the spring

s msing o ban,




Correcting problems with locomotives

912 Locomotive only operates inter-
mittently

9121 The locomotive. 0 be oiled
(see chapter

9.12.2 Turn the driving wheels with your thumb,

... e wheels cannot be tined wilh complte
freedom in both diectons (stong resistance or
compietely blocked)

. e 1s a foreign object

i loan e go

You can feel that a Gear is worn out (when it s
tured there s no tesistance al limes; the gear
ips).

0ne of the wheels on the powered axies is oose
(i can be torneo on the ae tself)

912.3 0n locomatives with Heusinger valve gear:

. I the main 10d () and eccentric crank (3) are
ncorrecly srewed onto the main crank pin (2),
he eccentric (0g (6) can become jammed.

1fthe axle is perpendicular o the main crank pin
2), the angle between the axic-main crank pin
and the cccentric 1od inkage (4) - main crank
pin must be 0-20°, depending on the ype of
locomoiee.

"
i
13
"
15
16

18

Side 00

Main crark gin

Eccentic crank

Eccenticrod nkage
ain (0d

Cross head guide
Cylinder housing
Vahe stem
Guide hanger
Vae rod

Link

Support brackt
Mounting screw




i the combinaton lever (9) and the union ik (8)
ara hanging betind the cross head (7) instead
o in froni), the eccenlric fod (6) wil become
jame

. the event thal none of the problems descibe
hus ar gy, incew nm (e vave o

including th 5. On some locomotives

08 oo o o

e unscrewed.n his
Shtalon s emporay s st b cometed
vetween his
i 02 ad okt om e oot

The locomative should n
problem.

operate wilhout any

 the problom happens again aer instaling a
side rod

The side rod is bent

The g whss s ot of st ech

", b
ot

heck: The mounting holes or the sde rod must
all be simultaneously perpendicular beneath
axles.

1fthe problem happens agal

sot of vlve gear

n again




Correcting problems with locomotives

9.14 Locomotive whesls slip

9.13 Locomotive rocks or wobblos

ion tires are missing, dirty, twisted
Y e

9.13.1 The tra
o

9.13.2 Lay the locomos
locomotive cradl

t test leads to it
f one or more falso, 1 i i
8.15 Locomotive derails on curves

8181 Trck frames
et

E
The valve

$16.2 Pownr trck or frama doushavs not il
eedom of movement from left t

. Awire s caught in the mechanism

Choke s pressing against the body

15 nol hanging correctly in the

ki
Ku(u“n:mv nown

116.3 On locomotives with a tender
s e, e i oy sl e oo
short and 6o not allow enough piay on curves:
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9.16.1 Guide rail for M track turnouts s loose

e missing on the locomotive

916.2 Traction tires

if the bulbis defectiy

9171 Test to ¢

the bulb is properly screwed

9.17.2 Check to s
into the socket

.17.3 Check wire connections and solder joints
for the headlight

9174 0nlcomatives withdct
apsinigdmyud el

el

918.1 Check to see tact spi
smake generator is properly seated.

9.18.21s there a e deculel oomsention = s
contact s

ator from the

3 Remove the smoke ger
Tocomotive.
Gl et o e and st s o
the ol of i ke
gernerat now funclons

mall v
it smoke ga

The small wie has na contactwih the contaci
spring

Tho smok georatr dos o e st
ground contact

984 Take thesmoke tobe out and puh  ne pin
through it (do not do this with locomatives
3085, 3091, 3082, 3083)

SIRLE e Gt Amuat s ons (s oot
The heating col is bu




Correcting problems with locomatives

919.4 Check o i
soldered to

919 TELEX coupler doos not work 0183 Unsadorboth wirsfor the TELEX  that bothwires are propery
e o col

wheae Tl s oot
m..m....u.n.m test lead Illnnluh- 1 this i

for the TELEX
d to the bottom
rse unit and to th

9.19.1 Check to see if both
coupler are properly sof

ground canaseton

9192

Locsmative 3088 sag 3305,

o the locometivsfreme,
jrso unit for on”
bl T

i coupter nf pull ot the wir Replace the fieplac Is

Hold the second fst lead on the me'al pivol o fhe TELEX € us altazcy soldered

shalt of the swiching drum and, using & pair
tweezers, slightly press the lower contact finger

Locomotive 3065 and 3031 Loto-n0 Coll-no
agaist the contactplate o the swilching drum fries 3008 g 03T 21 406
1 n TELEX couper tspons. th enion for i S B o 330800 20090

the cantactnger s o g 22920
o

move he TELEK ol along w1h s e s 21368 (omplele tear
by e tender truck)

Locomotive 3047: 229




9.20 Additiona tips for locomotives with
eloctranic reversing

Itis important 1o realize that the reverse unit
‘must be otally insulated rom ary groun
potential For exampe, the no. 20 824 standard

9.21 Additional tips for digital locomotives

Although you can't open up a digal decoder o
check out 2 probiem, s easy 0 lrack down a
eovlem in I dighal system

150 be operated on

reverse uni replaces the no

corventional layous.

‘The locomotive operates
The coding switches on fhe locomive decoder
were not properly et

The locomotiy
ocomolive decod
replicad

s not work

chapter When testing digita locomotives, ahways connect
the testleads to the rame anc the pickup shoe
Donot ty o panel;

electroric Gicuit board. i you have soldering
eRtans,you in sy e  lectie

controlled stretch of track.

cieuit board. Al

tauif s i e il system: Creck
weuld  convrion unt.

‘The focomotive doe
The problem is in the mq-m system.

Now set a conventional locomative on a digitally
contolled siretch of lrack.
i e works, the problem i i tho

Code the digital locor
addross and sot it on the
strotch of track

tive for another
igitally controlled

this can destroy the unit
Do ot atemp! to cany out repais on the
decouer panel, as this il void its warranty.



Spare parts for locomaotives and powered units

This table contains important spare parts for all
A usiiiiiean oried e Ric v oo
offered in Marklin catalogs since 1

Individual locomolives and powered units wers isteg under the olg
numbering syslem and were thea included in ihe new numbeing
system in 1957 without any signiicant change i thei design. Their
ate

Catalog No,until 1957 _Catalog No. _ Model
M8 3

Same spare parts for locamo-
fives and powered unis that
have been oul of production
Jonger than tis are no fonger
avallable. Chock wilh your dealer
to'sep i he st has particular

3019

lass 89 pieces i slock,
3001 dass E63 e o
o2 s Eas course o he years and parts for
3003 lass 2 ihe older designs & shown in
3004 s parentheses, ex.(7185) 7164,
3005 Hiss T
007 gass nal slash, ex. 60 008/09, both
3008 class parts are in the unit in question
3009 class
3010
3011 s 44
3012 class 10000
o class 1100
3014 fass Re 4/
3015
3016
e
3018

Some parts can be substtuled
for others. Examples are:

Replacements for reverse urits
which are no longer avaiable:

2301

Rapacements fo ild magnets
which are 1 longe avaizbl
ol new

227 22920

21144 22018
2740721533
2171022218




Catog Gass | Rawosd | Tacor | Poup | Paogaph | Bub | Bushes | Rewse | Amalue [Felmagnel| Coler | Coupr
unier | | s e ot font o
| [ —)
| o e 2| 0 |.% e T
000 |oom s | e s 60020 | 20031 | 20088 | 2ra0n) | 20001 | 20001
7185 2082t 2155
a001702 esr | oe s | ams || oo | Goosn | awoss | 2w | oot | 2oo0r
20a2t
3003 |o | mes | enesy i woos0 | @oosn | awoss | reon | oozt | 7oise
1185 6010 20824 21038
3004 s | o |o7isy 21201 SR | 60030 2175 | 20293 22220 20309 20308
a005 2 [ 72 | a01s7 - o0 | 6ok [ @riey | omes | owor | amm | moist
| | 202 |
007 o of6 72 | v - oo | eos0 | 2ris | oo | oo o154
3008 s DR 21201 = 60000 60030 s | 20209 20287 - 0154
3009 “ 08 7mss | s 3 o0 | oo | 275 | aose0 | oo | ovsst | Toise
3010 | desel | |omse | aomene | 20780 #0035 278 - 20636
a0 S 715 | e | oore0 | eoooo | sond0 | @urs) | sy | aeer | oo | zomt
4
sz | oo | s | omss | ozos | oo | oewoo | somo | @i | e | omr | aw | aomw
a2t
a0 1100 ns mss | oone | oo | eooo | e | @i | s | zowr | ooy | zemy
4
2014 Redlt1 soB s | oot | ooreo | eooo | eoose [ @rrs) | ey | o | aew | zww
20024
a5 | cewmn | s ms | o7ws | oo | eom | s | osss | zr | e | 2w | zuw
23400
wis | wvisszes | oe nss | e - Goooo) | ewso | poosn | omes | auor | aoem | 209
7164 810 20624
0 | Raicarsel - laonwte | om0 | sooo | sonss | otrs | o | aomm - -
8| oabom s 73| Caoter | 20ra0 oo | 2075|2080 zdon | 2ms | anizs
39 | Dagees si nes | 0is | ooe0 | eooco | oo | ams | zose | 2ot | 21128 | ovizs
st o L R . 0030 | vawasa | nieay | anes | 2ties
st0 21218
02| Eserse o 7isa | w1 zzne | asats | eoosn | ameaa | zamas e imoy | a2 | anee
1104 2218
028 E18be o8 7183 21201 | 20180 000 | 20820 203 | 20zmr | 2 21331
3 | etgen | 08 nss | oo | a0 | oo | ewso | ze4 | znees | aneer | 2 | st
au2s 0 - . - 1| eooss|2is | aonor | om0 | 20636 | 2083
302 o [ ne2 | avann oo | eooso | 2134 | aves | ooy | oosn | 2um
a1 “ 8 71881 |iTs - w010 | goos0 | z1ara | 20seo | 20287 1|2
s | sissis 08 s | ne = lowouss [ aooso [ zss | aooes | owss | voerz | oz




Spare parts for locomotives and powered units
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Spare parts for locomotives and powered units
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Trouble shooting on the layout

11.1 Avoiding mistakes when building a layout

Building a Marklin layout is generally trouble fr
However, during the construction phase you should b
careful that all track and solenoid accessories function
Rt T R o
is resumed on a layout after a considorable length of
time.

Itmakes sensetohookupa 1 a locomative comes to a stop.
ransformer to a leeder rack  Somewnere during a testrun,
oo g st pleces o han e i ok
ik Toata ocomave on ea sl fom et

new SIrICh of track before etweon th i acs or he
s o i et | o s o o0t

im contact with each other
tolyrecognize defectve sections  Solencid accessories (tun.
of lrack, Shorl ircuits and volt- s, sigrals or uncoupler
age diop inareas of rack al tracks) should be tested for
some distance fiom he trans-  proper operalion at your work
former, Wit voliage diop - the  bench wilh a Separate rans:
ocomafive operates with former before being installed an

Irrasng sowness or hen B o Difis, ou el
ety o1 fun it sur

racks  prises invol

p 7 =
D B e
e e
e o moorae e e )
Lol

wihout unintended fops in
speed

follows:

Plg the yellow plug o the
yelow sockel (iermina g on
ihe ransformer.

Touch the running rals with first
one and then the other plugs of
bolh biue wires.

The solenoid accessory should

operate properly at this point
e appropriate fight bulbs

should fight up for vach switch-
0siion.

Signals are nstalled on the
Iayout as descrived i the
Instruction sheet incuded with
each signal. I you have mis
placed these instructions, you
can use the wiig

wites have been connecled. Sot

the signal when iLis sel at top,
hen botn track nsulators must
be checked. I the locomove
stops when the signal i set for
o then the contacts i the sig
nal mechanism ae either iy or
jammed.



n

i
in the area botween two signals,
o hal this “intermediale’
strelch of track is Supplied with
pawer for naimal aperation.

W
wilh track screws, do not tighten
the latertoo much; this wi dis
Hortthe rack, the lumouts will
ol function properly and you

2

e A ke iy
12 o 3164
il for

1111 Wiri

The powes autgut or all madel rairoad translormers i imited by aw,

The oulput fgures for our ransformers are

Taan transhimer walls (only i strter seis)
T ansmer 6671 vatts
T ransomor 6631 vatts
Accassory anstormer G611 vatts
Digitl lansformer 600210352 walts (2207240 volis)
Digial transformer__6000/01 50742 walts (110120 valts)
The power «msumpmﬂ for all users on the layout must be
measured agains
Output circuits o
I gl s 10walts
Locomotive 10 walls. o
oy i T
1wt
Sw\!cmnn en b s
6 watts :
Tumate” 0 wlts
Magne! e 10 was
Crossing gates. 8 walls
The soleno aceessories should othr unis, Be careu at the

be givided among the Iransiorm-
ers 50 that 1o transformer s
overloaded. On farger layouts it
is bost 1o ave sef
formers for solenoid accessories
and ningaiouts s o
appies 0 the lumoutsigna
decaders o digtal nneraunn
Allyellow wires shou
S e
which are Fen connected (0 Ihe
uanslormers - keeping ih
distrbution srps fo one lrans-
former separated from thase for

wites do nol come inlo con
i s maced.
(). it oo d

or the ye

7 et s nm-:m
witeis not

e
Shough wits hdaon e be
stipped off}

(%) =—

—

Winen altaching a wire 10.a plug, ~ Lay e wilng unde Ihe layout
s ost i st coppr s 5ot e, T il
and bend it over afer sripping it make ail easier 0 work on later
vey e pote oy pii o Numnevau
Tinning the wie wilh solder also  soenoid ac

st e St
1his aso creates a weak spol at  enlr these numbers on your

end ofthe inned partofthe. {rack pan. This will enable you o

wite I the wire s faken up and  find he “culpit” more quicky
relaid often, s can lead oa Iater on among a group of turm
ek n the it that cannol auls or Signals.

always be detected immediately.

i s om0 iston i b0 't ce s
diferent ims works aue w

SECET avs\gnals
n B o fo tumouts

TR for lights and lighting circus

PP P for power b the track

R R2 R for universa elays

8 carol o wing il In acdilion, the cover plales
el screws for two adacen! unter the tumouts should 1ot be

ot o . e
ome people fike 1o lay the  mechanism as well s the

Ve g e Mk oaad. agaspns

This s not advisable,

e sel 5w o 10 lugs Gan

short crcut or confinuous
curtent o a signalor lumout
mectanism. Wire faid his way
can also be damaged wheri the
track s screwed down on 2
Iayoul Both prodlems are very
dificult o track down.



Trouble shooting on the layout

s only 10 a certai

112 Trouble shooting on conventional
fayouts
problems not covered under part 11

rack
Check the connection for the third ai at this
pol

11.2.3 The locomotive does not he trans-
former shows a shart circuit when the
eed control knob is turned up

bl . Take tre locomotive off the track.
y placing I the shortcicult now disappears
and unning 12 is in he focomolive

. Take the cars, e alter the olher, of the track
1o Short cicuit disappears after aking off

present, the problem is in the
. Otherwise, check the following:

Pullthe plugs from the red and yellow sockels on
he transformer.

. Stk the plugs back into the transformer
Has a wire come Ioose fom the saldar jointor 00k o he fayout or any small pieces of mel
n the track

¢ the affocled

. Ifnecessary, you musl dismantl
rack ircut unti you have four
ihe probie.



sformer indicates a short circuit
n the speed control knob is not turned

The accessory wire (yellow) has contact wih the
rack ground somewhere 01 the ayoul.

The opposit pole ofthe solenoid has continuous.
cuntact,

Wihen the solenoid accessory s hooked up to a
Gircuit track, e circuttrack's cam i stuck and
s causing a conlinuous contact

The cam.

1.3 Trouble shoo

ing on digital layouts
Check points 11.21-3 5 you would on a conver-
tonal layout

The ntly occurring proble

The emergency stop button has been pressec.

A decoter or a digtal component i incorrecty
coted o ook .

Thepovar el ar ol seartd o ach

other or rack insuators were not rem

vals caons on e ot e il
0 Digial).

a1
i

off)
At slow speads the locomotve's pickup shoe
short ciruits both power circuis, The automatic
protnicn apairs avetoads o e gowe:

e sl issing &l i
st

11.3.2 A command ont
effect

d ata control unit has no



Trouble shooting turnouts and signals

12.1 Tumouts The inkage hook on the tumout tongue (11is 1.2 Signals for M track
bent and is bumging agains! the tnout base
. plate Using the 7188 nome color ight signal 2s an
1211 All lectromagnetic turnouts (K + M) ;

The fumout can only be sel for one position

5 Signal swilches over, lights do not bum

Possibl causes a The frnout tongue can be moved, bt hs no
Z W olus e s bk sping acion Bulbs re defece
<A blue o s ms,umm from s solder On double siip switche ’

Jont on the s Theinkage arm s o ou o rcken

- Avindig on a sm»nm« isbroten s plal coe ot have proper canaet il
~  solanoi s urned o 5a
e Older base plaes do ot Fave co

e tnout cannot be opeated electricaly st i s o bt o
The tumoul {ongue hs Sping acton 1243 Forall other tarnouts el i
The causes e he same 45 1 . but ot con- Linkage sprng i missing (2) R i e
necions are bid of (e yllow wirs has become noonger clp o lace.

o S8 ) s dcond on e amate
m (4)or - on manualswiches - o the
1212 M rack turnouts et e

The turtoutfongus is jammed/cannot ut longue s sping s, mout antern
s tomech e puln I et bl be e, bl he it tondie
does ot o
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The contact plate 1) is not corrcty cipped into
place or i broken.

T il dos o svich o
actvaled. 1
T mechanim housing i ot proper nstalled

er completely when

T amatr ()i arid i thesocd o

the armature s 1
The armalure is mm (ex. from a short circi)
- The springs on the spring supports are ben

The sy pring s wort ot
am for the felay s no longer propery
S b e e

The gl os ot suh o th il b
o it

The sl dos ot o vt e unis bus
not it

- e s a1 st ek 3 Signals for K track
There s a bare wi ack side of the
signal mast Simple repais

e Colac gt () (sl due (o
cdte ot changiog

The saralswichs v fawesl bl o ain
control does not function. Th tran remains
stopped even with a green fight

A solder connecio
varked loose.

on the cont

act plate has

ome disconnes

d from

solder conneclion
The conac sings () o tespingsuppor
(8 are frozen together or worn oul.

actfingers (2) no longer have sulicien!
Sriaines o o Savrl s af Pt

procedure




Tips for model railroaders

3.1 Controlling lighting circuits on the
layout

Conventional Marklin layauts

Onlrger ajouts 1 bst 0 s 1 ors
essory lransformers for lighting
it 1 soloerd s

Mo gurhase reur i tansiomer
e of itscr nsiomss vl e
constant 16 %0
e by e g and st nng
on your layout. Simply connect the lighting crcut
10 the brown and ed (instead ofthe yelow
sockeson the ransiormet.

i s you o adiags, You can have
same time

ts with digitally controlled solenoid

s mechanism
1

ower supply for the ac
and is lighting oicuit must b
cally

separaled el

he connection between the middle of the s
0id {yellow wirc) and the bulb must be removes,
Salder a soparate wire {0 the insulated pole of
he bulb socket and ead it out of the mechan
sm.

W kgl ursoldr e wr o e
irom the solenoid o relay (7188) and
Y out of the mechanist

d or

il for fighting
paraled

ed for confoling the light
e brown socket 25 usual 0

ed sockel on

m., the accessoryfo
nsiormer.
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3.2 Retrofitting locamotives for head

eversal

Circuit using older Mirkiin locomotives as a

Remove the vire between the main solder point
and the headlight bulbs. Solder a wire from the
front bulb o one soider terminal (1 o the con-
tact plate of the reverse unil and solder a second
Wit ffom the rear bulb {0 the other solder lerm-
nal (2) on the same pl

For reverse unis wih  swithing drum, the
headigh wires must b solderod 1o boih cotact
fingers for power 10 the molo,

i1 he front bulb s it for the reverse direction of
iravel and vice versa, hen [he headight wires
must be swapped at their connections on the.
feverse it

The curent to power the lighting now flows
thiough the winding on the ield magnet that is
normaly without power

Disadvantages of this circuit:

IR ks
counter magnetic field s

the locomolive headiights are somewhat dimimer
than normal

the circit cannot be used on locomolives with a
smalleid magret (23139 and 23755, see table:
in chapter 10)

20824



Tips for model railroaders

Intaling a 21088 e
sal (as in the 3028

Al theastalaion s complte, the
tact fingers may have o be adjusted.

ol carso)

... The headlighis at both ends are it fo a partcu-
Fitst deermine I there s sulfcent space in the lat Girection of ravel
Tocomotve o 1S reverse it and or

s n the right

o ch ther
Unsolder the old feverse unt and emore of the two culer finges (uhich are
ct Wil the wtong bui) must be be
Unsalder the beadight bl wits rom the main sighty
* point.
bub i not wering
Strew the 21869 rovo
act finger o the right fo his bulb st
o fighty i, unt it has contactwit
de contact
ko o ol Sl
v s e e
Soldr the bl wites 1o the ends ofbothof
upper contact fingrs (3 and 4
Soider the ends o the cal winding: ’ 21899 3 2
magnet 1o the onds o bolhof 1
fingers (Yand 6

1 fo example the fronl bul s It o he reverse
itecion o travel, Ihen 1 comectons ot the
w0 col winings (5 and 6) mustbe eversed

The locomolive does not operate and the field
magnet buzzes.

htee lower contact inge
(8) havs contact with pach other
time. One of the two outer fingers (which a
making contact wit the wiong feld magnet
inainG) mistbebent o

The locomolive does not operale in one direction
and te field magnel does nol buzz

The fnger in question on the right side must b
bent sighlly in unt it has contact wilh
e finger

The faults i a) hrough o) can also occur i both
ditetions al he same time.

The locomotive does not opsrate atall - the
Interrupter swilch must be adjusted (sce 9.3.4).
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13.3 Train lighting - a number of possible

the trainis stoppedatasignal

When the train stops before 2

cat lighting is powered fom
ol

uital layouts

I catenary s presen (which is
ot being used fo power locoma-

ies:
Soidera wite rom the pan-
aphs.

the insulated biock A wire con-
nection o the forward cars s
Teqie

Toiains g oftred by
dlectronic shops.
e e e 4
be sepaalea from each olfer
(and assembled in any desited
comaination).

O cars wih plastic couplers

coupler head wil meltfr
o Al pastc s must havo
ground springs.

1ives 10 the oops on the plastic
or o the mi

plugs above the couplers. The

cars canof be ecuigped with

pickup shoes. Alcars 10

lighted must have a ground con-

1act, e.on plasic car

g ground sping (10, 41493)

are necessary under the iucks.
conventional train

ansiarme 10 the track ground

and o the catenary, thus allow

1o e ghess ot s

o e e i

ange of

13.4 Remote controlled switching of

station lighting

Platform fightng s not tumed on
the arival

Ly

lof
a train lo stations on the Gor
man Federal Rairoad wih only 2
few trains sloppin
integuia freqencies.

Acireult reproducing this
situation can be created wit the
help of a niversal relay and two.
contactlracks

The universal relay contols
the lighting and is activated by a
contactlrck of eed swit
before the arivl of a train in the
station

i 1 ohing agan wih he
help of 2 contact lack (o reed
)
The circuit works regardless
of he directon of the rain




Tips for model railroaders

13.5 The differences smong the various series of Markiin locomotives

In certan situations it can be  The firstcharacler in the number

important o be able {0 quickly  on the frame s a type designa-

delermine whetner a special ~ tion from which you can quicky
omotve s equipped with identiy the seres.

electonic reversing, contiol
electionics, or a digial decoder.  This can be

Mzkin locomoives pro-
duced inrocentyears ere ot X000 Serles 3000 and 3100 mechanical reverse unil
automatically iven an individual £ XXYX Series 3300 elecronic teverse unil

S i o :
i sty " 00 Sres 350 o iy i

13.6 Mounting decals

A sel of decals s ncluded wilh
many Markin models. To mount
them you need the following:

smal it of scissar
pai 0f weezers
obby ke

peint rush size 2 or 3
piece of cloth

Basin of lukewarm water

1 the decal as carcul

\sﬂw:n\)t“s";ﬂu'ﬁ;:;:; DAL 0006 Series 3600 and 3700 _cigia decoder
quickly denty the sries without
ing o remove thelocomotive
ficord th frame numbers for
ach locomotve tha leaves your locomoies. I the everl a
Py Bl
frame, These tumbers aro aclue wih hich f identiy L.

e

seres a locomolive comes from.
This number contains a digt of
wreat interest 1o you

5
nassmle from is shee 50 (hat
& minimum amourt of the-
bl
S e
10 the model, Dip the decal n
i

around on its paper back
e
comer with the tweezers and
oush the decal with he hobby
e into the desired poston on

el
he paint brusn.

When the decal s ropery st
tioned, femove the water ih
e bt and sty
5 the decal wih te cloth:
IMS ill draw of the romaining
. I you have inadvertenlly
b e
moisten it wilh 2 i0p of vater

At the cecal nas comple-
toly ried, it cannot be moved or
removed
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13.7 Weathering locomotives and cars

thought on *wealhering” the
process of painting locomatives,
cars and other aspecs of
ayout $0 that they have the
same agpearance as the grolo-
ype alter years of senvice. The

cnamogerosd oot -

“new” for a lew days alte being
wealher

Aol
Jouvant e

diferent methods thal can be

| opposing posi-
tions on “weathering” arc

“Model

sed. A good
ton s o ock S asn

should
vered from th factory - a the
most it is permissible to mount

Ay iy and oo deales e
motve or

eats i his ay 1ot oy looks

ugly - it learly losos it collec-

for value”

Toalter the units' appearance.  Altern 0" by
Locomotives and crs on a cnnsuan ik Geman o), in
g Alba
Punuklﬂan,
moive used in switching work  For English readers, check back

‘will ook irier” than a modern

on a eguiar basis in real e It
s Tkewise understood that
‘models wreated in this manner
las in collclor value”

issues of magazines such &5

Model Railoade and Rairoad
lodel Gratsman fo arlcles on

wealhering, lefering and paint-
0l



	Cover
	Table of Contents
	Marklin HO - The System
	Marklin HO - Digital
	Electric operation of locomotives
	How a locomotive functions
	Couplers
	Locomotive design
	Useful tools
	Locomotive maintenance
	Overviw of problems
	Correcting problems
	Spare parts list
	Troubleshooting on the layout
	Troubleshooting turnouts/signals
	Tips

