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Marklin HO - the system

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

Operating reliability

contact.

Marklin has the optimal system for this:

/ 1000

Electrical pickup for a locomotive

The pickup shoe, the lypical
characteristic of all AC locomo-
lives, 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 al the ends of
lhe 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 lo
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 “buill-in
locomotive engineer” operales
independently of the direction of
other locomolives, even when
crossing over several track
circuits. You can do this even if
you haven't run your trains for
quite a while.

Close Coupler

In 1987, the first year of its
delivery, Mdrklin'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 fealure, the ease with
which the couplers engage and
the reliable connection produced
by the couplers.

New passenger cars are
being equipped al 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 Marklin 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 locomaotive, to
operate extremely slowly (the
acceleration rate can also be
adjusted) and to keep the speed
nearly constant on grades.



Mirklin Digital
means:

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

= up to 256 turnouts and
signals; uncoupler tracks can
be switched using a common
connection

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

- pven accessories such as
the lurniable, transfer table
or crang can be digitally
controlled without additional
conlrol components.

The wiring is limited to only lwo
conductors for each circult and
1o the connections for the
decoders. These decoders
transmit the commands from the
Central Unit on to the locomo-
lives, tlurnouls and signals.

The control information is trans-
mitted together with the electric
power through the track

The Digital system consists of
various components. This means
you need to purchase only the
Digital parts necessary far your
plans. Additional components
can be integrated into the
system later without any pro-
blem.

An already existing mode!
railroad layout can be converted
Lo Mérkiin Digital gradually in
sleps. If you have already wired
and finished your layout for
operation, you can continue at
lirst to control the turnputs and
signals conventionally.

Start off by having your
Digital dealer converl your loco-
motives to the Digital system by
installing a locomotive decoder.
These dealers are specially
lrained and have the necessary
tools to convert your locomo-
tives. You will be given a one
year guarantee for the decoder
panel when your Digital dealer
does the installation.

You can still operate Digital
locomolives on a conventional
layoul, it you have not yet con-
verled your layoul to Marklin
Digital train operation. Only the
auxiliary function available on
Digital locomotives can not be
switched on; this is only possible
in the Digital system.

"
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All else remaining conslant, a
locomotive will operate trouble-
free in the Digital system only if
it operates conventionally with
no problem. Expressed another
way, a locomolive which is to be
converted lo Digilal must be in
good mechanical operating con-
dition, It it is quite worn oul from
use, it must be thoroughly over-
hauled before being converted.
Al lirst, operate only a part of
your layout digitally. The besl
area would be where you run a
large number of locomotives and
do a lot of switching, such as the
Ireight yard or the locomotive
maintenance facility. Here you
will get the best feel for the
advantages of the Digital system.

Forget about the following:

Stopping a locomotive - lurming
off power to that track - turning
on power to another track - ope-
raling a second locomotive, elc.

Simply call up a locomotive -
it does not matter where it is
slanding - and drive it lo
another track, while you control
your ICE in the station.

If you intend to convert your
layout, then map out digital
conlrol of the turnouts right from
the starl. Later you will be able
lo switch entire routes, control
your staging yard or work with a
track diagram control board
simply by plugging in additional
Digital componenls.

A tip before you start:

Before you install Digital, read
the many lips about the uses

of Digital that are published
reqularly in the Marklin-Magazin
(German lext) or buy the Marklin
book “Mode! Railroad - digitally
controlled”, calalog number
0303. (Note: For English readers
there is also available the book
“A User's Guide to the Marklin
Digital System" by Dr. Thomas
Catherall, catalog number 2675
in the USA).

You will learn everything
important about using Mérklin
Digital including many lips aboul
converting layouts. This will allow
you |0 delermine your aclual needs
tor Digital compaonents and plan
your purchases accordingly.



The electrical operation of a Marklin locomotive

Let us examine closely the electrical processes that
take place in a locomotive. We have chosen a class 83
locomotive for this purpose, as the electrical flows in
this unit are typical for all Marklin locomotives.

3.1 The electrical pickup

Thir Mirkiin Lranslommer delivers
the AC current for the operation
ol the locormolive. The operaling
yoltage cen be adjusted Infinitely
up to 18 volis using the speed
cuntrol knob. To reverse the
Ineomolive, (he speed control
knob is furned 0 1he felt past
Ihe stop; this resulis in a
reversing voltage of 24 volls

The current flows from the
red sucket on e tanslormer
throwgh the third rail of the track
{1} to the pickup shoe (2) af the
lacomotive, The pickup shoe Is
Insulated from and meunted on
the lecomolive frame,

i wire leads via the FM
chioke (3} to tha main soider
paint (4) an the bush plate

Thie two small capacitors
maunted on the brush plate are
used, like the P chake, fo

prevent inerfarence with radio
and television receplion @3
prescribed by law. This is neces-
aary 50 that you and your mgigh
bets can have clear, trouble-frae
teleyision and radio reception

From the main solder paint
there is a wire connaction to the
headiightis) (14} and o the coil
(%) of the reverse unii. The main
current flows through the brush
springs and the brushes (5) into
the motor,

Brush plate with brushes

3.2 The motor

Every electrin mator lunctions
accarding o the same principle.
Fundamental 1o 1his is he
magnelic law according Lo which
like magnett poles repel sach
other and uniike poles allracl
each other, A magnetic field is
creatad when an eleclric corren
is passed through 4 coil of wire

The Marklin series-wound
moltor consisls ol a leed ligld
magried (6} and in il & rotaling
armature (7). Bath have a metal
core which is wound with
numerous lurns of thin
varnished coppes wire

The current low is directed
i such & way that the effect of
{he magnelic poles altracting
and repedling each ather causes
Ihe armature 1o rotale. This rola-
lion 15 used har Ihe locomaotive's
propulsion system.

In the middle of the armature is
Ihe armatura shaft or axis (83 A
gear, the pinlon gear, sits on this
shafl It angages the first gear
whael of the gear train 2ng thus
powers (he locomotive

Thie speed al which the
armature lurns depands, for
example, an the number of win-
dings on the armature or on the
woltaga, I you tum the speed
control knob wp. a higher voltage
15 fed 1o the armature and the
field magnels. The armature
funes faster

In order to be able lo operate
in the oppasite direction, the
armature and the gaar frain must
turm [ the other direction

The field magnat has twa
windings that are wound aver
gach other, Thie and of the bot
fom winding and fhe beginning
of the top winding ara soldersd
togather on ihe brush plate

Thie current Hows from the aima-
fumat through the: brush on the
right side back ta tha brush
plate, from there fo the middle of
fhe coil on the tield magnet and
gither o the right aroond
hrough the botlom winding or 10
the left around through the tap
winding - gccording 1o the posi-
finm of the racker {13} on the
reversag unil,

It the diracticnal flow of ihe
current in the field magnel coll 18
changed, then the magnedc
poies i the feld magnel lign
themszlves in Ihe opposile
paftem, while the pale in (he
armature remaing unchanged.
Ther armalure tums in the oppe-
site direction

This change in the direction
of the current s achieved in the
reverse unil.



3.3 The reverse unit

The cuerenl from the main solder
point reaches the reverse unlt in
a manner parallel to that for the
matar, Magnetic foroe |5 also
used herg.

A coll |5 wound around an
feon core, The magnetic mduc-
tion of the coll attracts a reverse
unit armature: (10) to the reverse
unit magnet (3], The reverse unit
slider spring (1) holds the arma-
lure back, hawever. The mag-
netic figld does nat becoma
strang enough 1o overcome he
resistance of the slider spring
until the reversing vollage of
24 volts is reached. The arma-
ture Is pulled over and the
ravarse unit slider (12) is pushed
1o the right. The armature then
pushes & rocker (13) from right
10 left or vice versd and fhe curr-
ent Ihen flows through the other
half of the field cail winding.

3.4 The headlights

The light buibis) (14) are con-
necied parallel to the circull for
Ihe matur, A wite connects the
main solder poink with the head-
light(s). The current llows via the
Insulated socker(s) through the
hul}b{s] to the locomotive frame
(15).

The motar and reverse unil
alse have electrical contact with
the locomotive frame. The current

flows theough all locomative
whitels nol equipped with trac:
tign lires and both running rails
(K frack and 2000 series frack)
or the entire roadbed (M tragk)
back te tho brown socket on the
ransformer,

3.5 Dverview of the circuit

third rail

pickup shoe

FM chioke

main solder pain!
brushes

field magnet
armalure
armalure shaft

L = I U S

9 reverse unil magne!

10 reverse unil armature

11 reverse unil slider spring
12 reverse unil Slider

13 rocker

14 light bulb

15 lacomative frame



e ganarator Kit

irklin locomotives can be equipped with a
jenerator. Most of the large Marklin steam
ives come from the factory ready for the
non of this unit.

No. 7226 Marklin smoke
generator

For locomotives

3045, 3046, 3047, 3048,
3082, 3084, 3085, 3102,
3306, 3308, 3310, 3315,

3609, 3610, 3684
The smoke genaralor 15 inserted

into the smoke stack Irom above.

There is a spring-loaded conlact
in the Incomative which provides
the necessary power connection.

Seuthe no. 20
smoke generator

Far focomolives

3083, 3091, 3092, 3093,

3318, 3518, 3618
The locomelive body mus! be
removed and the smoke genera-
tor is inserted into the smoke
stack from below. There is no
special connection required for
these units, because it 15 already
inslalled at the factary.

Seuthe no. B
smoke genarator

For locomatives 3089 and 3094

The locomotive body must be
removed and the smoke genera-
tor is Inserfed into the smoke
stack from below. Solder the
yellow wire from the smoke
generator 1o the main salder
point (brush plale)

The following Installation lips
require in part changes lo the
lacomative body in additicn to
alterafions Inside the locomative.
For this reason these conver-
sions should be done by
specialists or by a dealer, as
a maximum of precision is
required here

Seuthe no. 21
smoke generator

For locomotives with a narrow
smoke stack and a metal body

Internal alterations are
for these unils. In somi
the front headlight illun
musl be relocated or re

Seuthe no. 100
smoke generator

For locomotives with a
biody, Infernal alteration
required for these units
cases he front headlig
nation musl be relocate
remaved, The smoke st
be sawed off and replai
components included w
smoke generalor

Seuthe smoke gene
avatlable from your dea
The Seuthe Company, |
lingsstr. 15, 0-T321 Es
Faderal Repoblic of Ger
be happy to send you a
dealers,




4.2 Couplers Mérklin couplers consist of three parts
All locomotives and cars, whose couplers are equipped
with a preuncoupler tab, can be preuncoupled with the
help of an uncoupler track. When uncoupling by remote
control over an uncoupler track, this tab prevents the
coupler loop from reengaging. In this way preuncou-
pled cars can be pushed to any spot on the layout and
lett there (principle of the RELEX coupler).

coupler hook

coupler loop

prauncoupler tab

RELEX coupler TELEX coupler

Several Markin locomotives are

aguippad with the TELEX
coupler, These unils can be
found in the current HO catalog.,
These locomotives can be
uncoupled from their cars al any
spot on the layoul by remole
contral at the transformer

The first reversing impulse
uncouples the locomative bul
keeps the same direction of
travel, It is wilh the second
i reversing impulse that the loco-
v mative changes direction and the
coupter returns 10 its rormal
position.

In 1he Digital system the TELEX
noupler is operated by remote
control as-an auxiliary function,
Prassing the "lunction” button
turns the TELEX coupler on and
pressing the “ol” button tums it
off again,



How a locomotive functions

4.3 Retrofitting close couplers

Many cars are available with the complete Mérklin
close coupler, i.e. with the coupler head and with the
guide mechanism necessary for optimal operation.
Other cars already in the catalog are being converted
to the close coupler. The gquestion remains how you
can convert cars and locomotives already on your

layout to the close coupler.

The guide mechanism lor the
new Marklin close coupler would
require considerable changes fa
the frame, trucks and on some
cars and locomolives also to the
body and inlerior for the close
couplers, For this reason retrofil
installation of the complete close
coupler is not possible in
exisling cars and locomatives
Changing the numetaus compo-
nents for @ retrolit also does not
make sense

A partial retrofil Is provided
for a large number of the HO
cars and locomotives. This
makes it possible to use the
closa coupler withaut the guide
mechanism and still allows the
use of the olher advantages ol
the Marklin close coupler in
addition to providing a notice-
able deciease in the car spacing.
A close coupler head was deve-
loped for this purpose which can

be used on locomatives and cars
Wwith the plastic version of the
Idrklin standard coupler. A sel
of couplers offered under the
catalog number 7205 conltains
10 coupler heads for locomotives
and 40 coupler heads for cars,

Cars and focomatives of
other makes with the NEM
coupler pocket can be retrafittad
with the 7203 close coupler. You
must make sure thal the coupler
packet Is suitable for close
cauplers and that the standard
height according to NEM 362 is
within the allowable tolerance
(8.5 mm = 0.2 mm). This Is nat
guaranteed with all makes. In
cerlain situalions the bulfer
plates must be filed away 10
gilow clearance or be replaced
with Mirklin buffers.

Changing the 70163 close coupler
Cars and locomotives that can be retrofitted are
Locomotives Cars all cars in the 4400 series
3028 3146 3324 3646 4074 4121 4153 4220 4674 AGET 4699
3041 3153 3327 3653 4084 4122 4154 4221 4675 4689 4700
3043 3160 3355 3655 4001 4123 4157 4222 4676 4690 4710
3049 3163 3362 3674 4092 4124 4158 4677 4692 4718
3058 3167 3358 4093 4125 4158 4678 4693 4780
3074 3366 4085 4134 4160 4679 4695 4781
3075 4086 4135 4161 4680 4696
4097 4138 4162 ABBZ 4B97
4098 4139 4164 4684 4698
4099 4140 4165 4685
4145 4166
4146 4168
4147 4175
4149 4176
4150 N7
4151 4180

as wall as variations of these cars and locomotives.
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4.4 The “five star” propulsion concept

Mirklin locomotives have traditionally distinguished
themselves with strong motors and efficient
mechanisms which bring high tractive effort to the
track. The operational dynamics and reliability of the
Miirklin propulsion system can be considered as a
standard for present day model railroads.

A lurthier development of the
MErklin molar with & new type
of conteol efeciranics (which
maniioes the entire propulsion
system] is used lov the new
locomotive generation {3500
series). This allows these loco-
mratives 1o achieve absolulely
profotypical aperating characte-
ristics and anormous power
reserves. Moreover, |t is possible
for the moded railroader to adapt
the operating characiaristics of
Ihe locomaotives fo his individual
requiraments.

Importaat requirements for
modern molive power that have
arisen from madel railroading
praclice are fulfiled by the “live
slars® ol the new propuision
concepl:

L2 S8 21

The speed praselection feature
allows you to adjust the desired
maximum speed Infinilaly In the
locomative 1o il the type of
locomative and its application.

e etk

The five-pole high efficiancy
moter delivers especially high
lorque across the enlire speed
range. I runs with absolule qulet
ang smoothness al the slowest
speads and with a load,

ek ok

The accelerallon rale conlrol
causes Ihe locomaotive 1o starl
slowly from a standstill and
accelerate in a prototypical man-
ner to the desired speed. This
feature is individually adjustable,

d ok drdk
The electronic cantral of the

speed compensates for changing

locamolive loads. This makes il
possible to have near canstant
speeds on grades, sharp curves,
through dense concentrations of
turnouts, with heavy train ioads
of when pushing cars.

L& 2.8 &1

The antl-whet| stip control eonti-
nually adjusts the effective oul-
put ol the propulsian system to
the operating situalion. Whes!
slippage at the [oad limit of the
unit js pravented, thus resulfing
in a considerably higher tractive
effurl,

The malor ag well ag the elec-
Ironic circull prate arg protecled
against overlpads by a cutrent
limiter This eliminales damage
1o the propulsion system and the
mator in the event the locoma-
{ive should become blocked or
jammed,

Al locomatives with the
drum-style commutater mator
{brushes no. 60146} can be
retrotitted with The five-star pro-
pulsion system, & conversion kil
lor this - armature, circuil fHale
and all necessary wiring and
mounting hardware - is availzble
unter catalog no. 7180, As the
retratit instailation of this pro-
pulsion system requlres a cerain
amaount of knowledge, it shouid
be carried oul by a trained
Markiin dealer. When 1he insral-
|atian of the conversian kit is-
done by an authorized daalesr,
you wlit receive a one year gua-
rantea for the alectronic crcuits,



Design of a Marklin lecomotive

5.1 The class 85 steam locomotive

The 10 locomotives delivered by Henschel in 1932 and
1933 to the German State Railroad Company were
tremendous power houses.

They made it possible to remove the cogwheel rack
system on the Hillental and Dreiseen (Three Lakes)
Lines and replaced the class IXb cogwheel locomotives
of the former Baden Railways. Their weight of 133 tons
made them the heaviest tank locometives ever to be
operated in Germany.

The prototype of the 3303 Mérklin locomotive is the
B5 007 which was the last of its kind to be retired in
1861. It was later set up as @ memorial in front of the
Constance Engineering School.

A striking feature is the offset counter weights on
the second set of driving wheels: the drive rod for the
inner cylinder works off of this axle.
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Mo Desoription Cataig ko, Nao. Description Catalog No.
T locormiotive body (campletel. | 24494 33 pab of brushes . 60146
with 34 ravarse umit 22970
2 smoke defiactor {right)-. ... 23278 35 screw (plastic) . 18606
3 amoke deflactor (el L2279 36 insulating washer__ ... .-12136
4 headtipht leng . 24495 37 prasauee guitde. .. 24458
5 headiight lens L 24408 38 swivel arm PR 1. 1:1: 3
& window . 20497 1 JE T T AT VR AR 75018
T mounfiing scraw . TE3 :2 circuil hoard . AR ?;gg
THL . - vy ok S S
mﬂ“‘mm“m'ﬂ“' - LAY 42 valve gearrigging ... .. 24467
8 regr supporting frame .. ., 24475 E :g:;mm“ SEE;E
9 inlermediale gear (2 36/7), . 23916 io g ujm Lt e
10 baaring pin ..., ... 23164 -l e
I gearwheel Z24) . ABUS e e L 22058
12 gaar wheal (216) ... .. -23246 48 eyindar (right) 24576
18/ dewing. whas) ad axio 49 cinder (et ... ... 24578
(233,016 .. ... AAEg EREEEnRARRermern
e B0 e, ... PeNoiey (.1
51 breke riggng ..o ..74492
14 traction tire cinvesians £ 100 52 Lrakg 1lgging. . voerers zadag
15 drwving wheel and axle 53 dharad 93447
{735.0 161 e “““'J:ﬂ’“d' RN e
16 diing whes! with traction ki s
Mg (0 18Y. e v REBOT 5f ﬁg:p;:ﬂﬁirﬁﬁﬁntl-nlulhu.ﬁ“. -‘1'5513
VP Nt W [0 16 ..., E2 00 57 hex head mopnting boli. 75514
18 peatwheel (217).. ... ..., 23453 58 i bead 75708
19 BBBANG 4o wa s e 1o o 2TA5D Tk 2a e S
binghror o5 1 59 valve gear (ight) ..., .. 24474
. SRR B0 valee goar (el 24483
2% O Sappar AR - o . . BT ot contactplale Ly, 244EE
T2 g el aai ol vith 62 pilat truck (complete), ... 24488
traction tire (233, D 16] ... 23456 63 maghet e
L3 g?;"n'::f“”om asins B4 amatwe .. ... . 24457
d AR e G5 coupler hook .. . .. AR 24458
24 drlving wheal with traction ties, 23444 86 scrow 75312
;g mf:qwmmtﬁl ?;:E 87 1rafling fruck (compiete) ... 24564
68 magnet .. .............. 22024
R AT TG 2110 ) BO452 oy mature . 244
2§ fildmagnet......_.......28139 gy counlerhook . . ... 24460
28 BMBIUE - . 1o 24548 M pigkupshoe. . .o ... 7164
30 beush plate (black). . ..., ... 23135 12 scig . : 75604
31 solder g ... .. 27 O = diametor in millmators
b - (| SO 1§ 3 [ 2 = peat laath coun!



Design of a Marklin locomotive

5.2 The class 216 diesel locomotive

At the end of 1960 the six locomotives of the new class
V 160 appeared in Hamburg-Altona and supplemented
the V 200 in driving the class 03 express steam
locomotives from their accustomed base of operations.
At that time the catenary network did not reach to
Hamburg. Steam locomotives still dominated the scene
there.
The new, general purpose diesel locomotives
resulted from the development of a 1,900 hp,
16 cylinder V-shaped motor.

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

The class 216 locomotives 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 loading of 18.5 tons.

All lacomotives in this class are equipped for multi-
unit and push/pull commuter operation.
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o Desarlgtion Catalog Kb. Mo Description Gatalog No
1 locomotive body (complate). . 22 560 18 FM choke. [T iR
with 20 revorse unl . 20824
2 headight lans assanibly 22563 with
3 light shield, . 22564 21 slider arm saring LT84
4 sotew Ty v v ih and
power truck {compiate) . 22544 22 sCrEw. .. ... 7851
with the mosl impartant parts: o )T S, .. 22552
5 power biuck framse | .. 22545 with
maualad on il 24 bulers. 76107
6 ilar geat (2.30/13) Ly 25 fightbulb. ... .. _60015
T boaringpin oo o 22310 26 support plate . ... 21462
& idler gear [Z 32/14), . BRER3 97 chunler sunk strew - . . .TBE1Y
8 ntermediate gear {2 33) .. 21677 28 couplel 70158
10 geariz 23, ., 22546 29 tuck frama
17 driving wheel and axle tpawer truck) ... ... L masT
ez e . 21574 30 sciew. ... .. L THEOT
with 31 truck (complete). . .. 22550
12 traction lire EPOPS 2 | 32 mounting serew . . 75351
13 driving whael with traction 3 Iruck ligme . 22555
Fo D) s a1 2 T 5ET 34 plekup shos 154
14 Meld magnel ........ ... 22278 15 soipw AN
153 armaluse .. 21745
16 brush plate 21673
17 BOTEW. . e iiiiiinianiay s TBE6D D = diamater in millmeters
18 palrof brushes ... ... 60030 T = gear testh courn



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 is a striking departure The locomotives have a continuous output rating of
from the electric locomotives previously purchased and 7.400 kilowatts - four times that of the oil-fired class
reminds one somewhat of the famous E 19 from the 012 “Pacifies”.

period of the German State Railroad Company.

Wl
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Wa. Description Catalog Mo, Ma. Desception Gatalog Mo,
1 locamotive body (complete) . 24 TED 28 prassyre guide. 24458
with 29 brickel ... 24720
2 headight lens assembly . 22290 30 catenary setedlon switch. . 21478
3 lightshimd. .. .. . . 22788 31 serw 14507
4 toof windows_ ... _..,. 22243 32 solderfog . ... .. ... 70351
5 contaciship .. ...._.... 22234 33 chrcult board {with wig) .. ... 24680
& single arm pantograph | 24168 34 msulating washer .. T2136
T sciaw, . - . TREOT 35 headlight kens (bracka?) 22287
B osciew. | .. 75600 36 buller......... ... ... 76118
power lruck (complete) . 0 25213 ¥ Mtrﬂl.llh_.. - 60008
38 lampsncent ..25882
with the most imporiant parts: :
39 O 00w wvrs s w e s 47504
3 pows luck frama ., o 24 T8 4 5
peellerpe 40 trick frame 22303
10 e guar 7 38/9). a4 oo 2hen
= A2 sErew. ... L Fa020
11 Beatiagpin ... BT g g notele) 22203
12 infermediaie gear (Z42) ., . 21731 ey i
; 44 Calp. . ... ... 080z
13 infermediate gear (2 36) ... 23667
- 45 insulalion (without wie), .- 21470
14 driving wheel anc axle
A6 pickupshoe.. .., .op.oo .. T1E4
{Z27,014) Coui.. 22300 Pt e
15 traction He 7153 L e
L I‘:I;;I;Innw:'ljlelmaale- T 0 = dwmetar in millimeters
17 driving wheel with ractian £ = peaiosih'cnat
tirE (D 14) .ol 2 TEY
18 driving whee! (D 94}, ... ... 21766
In addtion
19 figld magnet, ..., 23138
20 afmalurg ... o 2R GAB
2] brushplale .........000o0, 23135
P2 E e aas a2
23 pairofbrishes ... ... BO146
24 Mehoke. ... ..ol BO0a1
25 rversa unil 25820
with
26 -sfider arm spring . .. 7184
angd
Ll . TR ) .|



Useful tools for your workbhench

You will need special tools for most of the repairs
described in the following chapters. You probably
already have many of them on your workbench now,
but for the sake of completeness all important tosls
and equipment will be listed once again.

6 1 The 19005 tonl kit

The masl impaoeant st ols
dre cOntanad i Ihe no. 18002,

Twe screwdrivers

for all slotted screws on Marklin
Incomotives and powered units,
but also for plugs and suckels,

A cross point screwd river
far screws an piastic passenger
cars and for same of the newet
Markhin locomotives and
powersd unils,

Two nut drivers,

sizes 3.0 and 3.5 mm

far foosening and tightening the
hexgonal nuls and shoulder
sCIews 0n locemolive valve gear
and drive-10ds.

A small pair of tweezers
fnr changing brushes, inskaling
Springs-and mich mors

6.2 Other tools A hobby knite and
wire strippers
The following is also uselul tor snpping insulation trom wire

and far scraping vamished

A piece of sturdy cotton elath  copper wire.

or linen rag

for cleaning dirfy parts. In addition to these fools, wou
will also need a Iraln transiunme

A pair of needle nose pliers and Iwo jumper wiigs. Attash

lor banding work and holding slligator clips 10 the ends o

parts these wires, so that you car
keep your hands iree o do work.

Alocomotive cradle of soft foam

for holding a lecomotive during

repairs
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6.3 Working with a soldering iron

If you do not have any experience doing soldering, it is
best to leave this work to a trained dealer. It is very
easy to destroy plastic parts with poor seldering work.

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, avoid
doing any soldering work on components of the Digital
system — such as locomotive decoder panels. Your
Digital dealer has a specially equipped work area for

these situations,

If you would like to do your
own soldering, please take
nate of the following:

il surfaces 1o be soldared must
be bare and clean, Le, freg from
paint, grease, oil etc...

Only use rosin core solder Neve
use flux as it usually contains
acid and will atiack the menal
around the salder joinl and
insulation

Wail until the tip of the saldering
irn is really hol before doing
any work! Wipe the tip on a wet
artificial sponge each time
betare doing any soldering.

Tirt Ihe tip of the soldering iron
firsl and Ihen both of the areas
1o be soldered.

Hold bath of the pieces 1o be
soldered togather and heat them
with the soldering iron until the
sulder begins 1o flow

Do not mave the two soldered
peces while the solder joint is
oaoling, otherwisa the jolnt may
hreak. |t necessary, reheat the
solder joinl.

The following are needed for
soldering:

# saldering iron (25-30 walls}
with a small steel-jacketed tip.
Copper tips flake sasily and have
to be changed frequently. Make
sure your dealer also has repla-
cement 1ips.

f snldering station wilh (em-
perature control is better, but
more expensive. During soldering
work the tip is immediately
reheated to the desired tempera-
furg, 50 thal thers bs no notice-
able loss in lemperalure.

An artificial spange for cleaning
thie soldering tip. A steel brush is
highly recommended if you are
using a soldering iron with 2
copper tip,

Fine rosen core solder

A “third hand”. Il has two arms
which can be turned and swung
up o down; al the end ol each
asm 15 an alligator clip, For
example, vou can clip 3 wirg in
the “third hand”, hold the second
wire oppasite it and stll have a
hand free 10 hold the soidering
fran




Locomotive maintenance

Mérklin locomotives are robust and very durable. Many
a collector is proud of 30 or 40 year old "Oldtimers”
which still tirelessly run around the track.

Yet, even Marklin locomotives need some care;
some parts have to he changed from time to time.

You can perform maintenance jobs by yourself with
no difficulty, even without knowing how to solder, The
necessary spare parts are available at your dealer. An
overview of spare parts can be found in chapter 10.

The 5K B00 was manufzctured
by Marklin from 1947 to 1959 in
different versions, Today itis a
desired colleclors item.

1.1 Changing pickup
shoes

The pickup shoe should exterd
approximately 2 mm below the
whaels In ordar o insufe-good
contact with the track. 1T it no
longer does fhis because the
springs have (ost their tension or
because the shoa itsoif is wom
oul and has grooves of pils, then
it must be changed. Il there are
no grooves present, you can
carefully adjust it to the proper
pasition.

Be careful with pickup shoes
with asymmalrical mounting
hales that the shoe is correctly
screwad on, Otherwise you may
have a short eircuit, I7 the
muounting tabs lor the shoe are
bent or loose, squeeze them flat

agamnst Ihe [nsulalion plate- with
a pair of fiat nose pllers. Use
only the origingl screw with its
special threads Tor mounting the
pickup shoe. IF it s lpst, you can
el replacements from your
deaier

Thie pickup shaes for older
lecomatives from the 1960°s had
lenger insulation plates. The
most common lypes are shill
Available under the spare part
numbers 20157 {asymmetrical}
and 21201 {(symmelrical)

In general, you can also use
the pickup shoes for the current
Iecomotives, bul the screws
mus! ba tighlened more,
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7.2 Changing headlight
bulbs

60 010 screw-base bulbs for
metal sockets

Hotd:-the sockel lirmly while
scrowing 1he bulb-in or out

60 019 and 60 D10 screw-
hase bulbs for plastic
sockets

Current is provided by two wires.

One is connected ta a2 saider
terminal which has & spring-
Inaded base. The spring tension
must be sirong enough to
produce contact with tha bulb
The other wire.is sitipped of
some ol i1s insulation &nd
passed through an opening on
the side of the sockel

Be ful Ikat the bare wire
on the @ exlends to the
apening of the socke! glong the

=
= —

G000

60010 60019

inside wall of the socket, thus

prawiding good comtact lor the

bulb, Locomatives converled 1o
digial operation that also hava
plastic sockets take the 60 010
18 yait bulh

60 015 bayonet bulb

Turn the bulb B0® and remove
Check 1o see if the contact
spring has sufficient tension.
Push the new bulk info he
apening and turn it 302

60 DOD cartridge bulbs (Tor
older locomotives without
lucite lenses

LiTt the bulb oul and repiace
Check cantac! spri 4151

60 DOB bulb

Pull the bulb out of the socket
with a pair of tweezers and insert
the new bulb,

@ e
¢ HE
60015 60008

7.3 Adjusting and
changing couplers

You can easily adjust bent metal
couplars by yourselt, You wil|
need a no, TOOT coupler gauge
as well a5 & palr of flal nose
pliers for this.

Maost couplers are mounted
with only a screw. Il there'is alsa
a positioning spring present (ex
on the 3065 locomative), then
care mos! be laken that the
spring Is screwed on stalght
and that the coupler Is proparly
centered

(On some Ioromaltives and
cars the couplers have meial
mounting plates

First unscraw the body tor
{hie truck frames on Incoma
tives), bend the mounting plale
tabs up with a scrawdriver, [hen
bend them stralght with fiat nose

pliers and remove the plate and
coupler.

Install the mounting plate
with the new coupler and bend
the plate tabs over. The coupler
must swing to the sides with
spring tension and sit in the
conter in its narmal position

Repiacment mounting plates are
available under no. 22741,

Dlder locomotives such as
Ihe 3075 have 8 different mount
and an additional covet plate
which must fie under the benl
labys of the mounl. The cover
plate is nol needed with the new
mount.




Locomotive maintenance

7.4 Replacing traction
tires

Markfin HO locomalives are
eauipped with traction tires (o
preven! @ locomotive's wheels
from slipping when it first starts
up and i Increase raction,
especially on grades. Tha tires ol
cerlain driving wheels are
grooved for this purpose

(i locomatives with
coupling rods remove these
rods first. The best tool for this
Is the nut drivers in the Mérklin
19005 loal kil

On locomotives with truck
frames unscrew and remove the
truck frames first. On most of
these locomotives the coupler
and Truck frame are held on with
& COMmOn Scraw

Full oft the old traction lire with
a small screwdriver or with a pair
ol tweezers. Press the new one
in the groove with your index
finger and finish pulling it on
with the screwdriver,

Sometimes the traction tires
become Iwisted when installing
them. Insert the tweezers be-
ween the edge of the wheel
andihe traction tire and §ft the
tive sfightly. Then wilk the thumb
ol your free hand, rotate the
wheel one or twa lurns and the
traction tire will ship into place,

Wheels on locomotives with
OC mators (ICE, Red Armaw,
0050) as well as the RE 800
cannot be turned by hand and
the tires must be removed and
reinstalled

On other locomolives lum (he
wheel by hand only on the side
with the gear train; otherwise the
driving wheel can become lonse.
When mounting the truck
side frames back In place, be
careful ihat the two Fittle mount
ing ligs are positioned comectly
in Iheir depressions in the frame.

Of course on the German
Foderal Rallroad there never
were traction fires. Sand was
spraved heavily on the iracks in
case of ice and snow, and on
ateep grades. The engineer had
o pull back on the throttie
quickly when starting up if the
wheels began 1o slip



7.5 Diling

The mos! important places to oil
on-a Mérklin lecomaotive are (he
armature bearings. Mosl of (he
|ocomotives with flal commulatar
maotars have an oil reservair al
both ends of the armature shah
whichis filled with foam sponge
If aroil resevoir s smply,
stuff a bit ol foam with & pair of
tweazers info it before oifing,
making sure that the foam also
gots under the armalure shall,
50 that the loam does nol pop
out again during operation. Pul

1-2 drops of the Marklin 7199
spacial oil in each resevoir

On molors with drum-style
commultators, pul & drop of oll
on-each end of Ihe armature
shaft,

Other places (o oil; The wheel
bearings and the gears.

Use Markiin's special qil
only; salad oll destroys motors
and sewing machine ol is loo
thin

On no account should oil be
put into the mator howsing or an
the pickup shoes, Naver use
0241 smoke fluid for oiling
purposes

On the protatype ol must
also be put into the axle bea-
rings. For Mirklin locomotives if
|& better not 1o use an oil can
Ihis size.




Locomotive maintenance

7.6 Changing brushes

1.6.1
60 030 for motors with a flat
commutator

Brushes creale the electrical
contact with the armature. The
coppermesh brush cleans the
commutator surface. i the brush
has becoma too shart or If the
contact surface af the brush has
become irragular, problems with
elecirical ‘contact to the motor
will occur. In addition, an exire-
mety dirty copper mesh brush
can no longer clean the commu-
latar surface. Both brushes must
be changed.

LIft hoth brush springs out of the
way. Using tweezers, pull or
push ke brushes out

No frace of the old brushes
can be aliowed to remain in the
brush wells, Clean the fatler with
a callon swab or with a thin
wonden stick wrapped in 2 bit of
rag.

Insert the new brushes with
the copper brush on the side
with the brush spring benl at he
end. Reposition the hrush
springs 5o that they have good
contact with the brushes,

It the |ocomuotive still does not
operate properly or comes to a
stop aller a shart while, check
Ihe Tollowing:

Are the brushes seated propetly
on the commutator surlace? Are
Ihere still pieces of the old
brushes present?

Are Ihe brysh springs properly
pasitioned on the brushes? The
brush spring with the bant end
must stick in the middle of the
copper mesh brush.

Wilh the transfarmer turned on,
press on the brushes with the
tweezers. If the locomotive ope-
ratas, then the brush tensian is
{00 weak. Lill the springs oul
and bend them slightly inward. It
is besl If you grasp the spring
abaut 5 mm from the end with
the tweezers and press at lhe
same time an the end with a
small serewdriver

Yourdealer has replacements
for lost ar broken brush springs
{part no. 20 078 and 20 0934),




7.6.2
60 146 for motors with
drum-style commutators

Lift both brush springs oul with
the tweezers. Do not bend the
springs!

Push the brushas aut. Insert
new brushes with (ho tweezers,
ihen replace bolh brush springs
in Ihe slals with the Iweezers

Be careful that the brush
does not fall into the motor
housing. It it does happen, you

can usually get it out by shaking
the housing a bit. Dccasionally
the brush plate has to be
unscrewed to get al it On no
acoount can the brush be
allowed to remain in the matar
housing, as 1t could jam the
armalurg




Locomotive maintenance

First slip one and ol the sfider
spring over the plastic hook
using a pair iweezers. Press on
the loop of the spring with your
thumb, thus holding the spring In
place. Hang the loap at the other
end of the spring over (he brass
hook

1.7 Installing, adjusting or
replacing the reversa unit
slider spring

Il the locomotive reverses by
itsell al high speed or jusl
stands and makes a buzzing
neise, then the brass hook must
be bent to the iefl to increase
Ihe spring's tension. If this does
nat work, then the spring can be
hung on the hook several loops
from the end.

I the locomotive reverses
direction only after jumping
down the rack a bil or does nol
reverse al all, than the hook
must b bent Lo the right ta
decrease the spring's lension

If this does nol work, the
spring can be streched,

Be careful that the hook is
not bent up or down, as this
will cause the reverse unit to
function incorrectly.

II the hook should break from
Irequent bending, the reverse
unit stider is avallable as spare
part no. 20 821, The shidar
spring s 250 available al your
dealer under catalog numbes
7154,

For reverse units on locomolives
with TELEX couplers or on rail
cars with headlight reversal, the
lension of fhe slider spring can
only be adjusied by strelching it
of by hanging it several loops
from the end. Be careful that the
spring s free to move and is not
obstructed by the wire solderad
on the same side
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7.8 Adjusting or changing
pantographs

If a pantograph no longer has
praper tension, then the cause is
usually the springs used for
kegping it pressed against the
catenary wice; they are either
missing or worn out

Mew springs can be hung easily
betwean the hooks provided for
[his purpose,

Replacment springs.

Single arm panlogeaph 76 563
Scheren pantograph 76 ABQ
old Scheren pantograph

(. 20 780) 20 136

lo change a damaged panto-
graph, the locomotive body
usudlly has 1o be removed and
the pantograph mounling serew
faken off from inside. The
instrections lor a locomolive in
question give more precise
dirgctions for this. Be cargful
that the Insulators are positioned
properly on the rool of the body.

7.9 Cleaning a locomotive

The chiemical cleaning solutions
(electrolylic baths) on the markel
of cleaning nits do not make up
for the need to remove residual
dirt from the locomolive, There is
the problem ol how to dispose of
these liquids which may be
hazardous 1o the grvironment.

For these reasons 1 is best
to use only a strong cotton rag,
a pair of (weezers and & small
serewdriver for cleaning pur-
poses.

7.9.1 Cleaning the driving
and pilot/trailing wheels

The wheels czeate the electrical
contact between the rails and
Ihé locomotive. When they are
very dirly, arcing can ocour dur
ing cperation and INers can be
problems with electrical pickup,

lise a hobby knife or-a small
screwdriver to scrape dirl from
the wheels and then polish tham
with a raq.

7.9.2 Cleaning the interior of
the locomative and the
machanism

Il your layout s on @ carpet, 1t is
very easy for carpel fibers to gel
into the mechanism.

Remove all fibers, particles of
malerial, bits of grass and other
scenery with a pair ol tweezers.

7.9.3 Removing oil fram the
locomotive

Remave all iraces of il witha rag.
On mary locomolives here is a
C-clip on the end of the arma-
ture shafi af the brush plate,
Remave this clip and take the
tbrushes out of the brush wells

Unscrew Lhe brush plate and
caretully I it away from the
mechanism. Taks the armatire
and field magnet out (being
careful not to break the wires to
the fieldmagnet), Clean all lraces
of oil from the mator housing
with a rag.

It the commutator surface is very
dirty, clean it with a pencil prasar
or a fine liber glass brush and
Ihen scripe ool the gaps bel
ween the armature segments
with & pin. Somelimes the com-
mutator needs lo be lumned to
frue up its surface, Leave this
job to vour dealer or to 2 repair
slation thal has the necessary
equipmenl for this wark

We advise against using
gasollne as a cleaning agent. It
can attack plastic parts such as
gears eithar dissolving them or
making them brittie, thus caus-
ing hem to break.



Locomotive does not operate

Locomotive operstes, but

8.1 Dverview of possible operating problems

headlight does not work, IIE.I'ISf[_l!'_T_ﬂlll?I' indicales a shorl circuit 8.1
headlight does not work, no short circuit . 9. 2
headiight does work 8.3
squeals or squeaks during operation 1.6
jumps forward when reversing 1.1
not from catenary 9. 4
anly in ane dirgction 5.5
foo slowly 9.6
comes suddeniy o & stop al high speeds afler a while 8.7
does nol reverse, bul begins Lo race during he reversing process 9.3
confinues to lravel al high speed in the new direction during the reversing process 9.9
slows down as the lransformer is turned up and finally comes 1o 2 stop 8.10
only haltingly, headiight flickers 9.1
only intermitlently 8.12
racks or wobbles 9.13
lneomative wheels stip 9.14
derails an curves 9.15
derails on fumolts 9.16
headlight does not work 8.17
smoke genarator does nat work 5.18
TELEX couplars do not work - 9.19
additional tips for locomotives with electronic reversing i B 8.20
additional tips lor digital locomatives 9.21




Correcting problems with locomotives

8.1 Locomaotive does not operate — Possible causes of the problem if the motar now
headlight doesn’t work - functions:
transformer indicates a short circuit 8...... Incoreel pickup shoe for the locomotive.
Replace plckug shoe
8.1.1 Chack to see if 3 metal coupler is so bant
that it touches the third rail of the track. b...... The pickup shoe was incorrectly screwed anto
Il thig is the case pi the locomotive
F |ngtall (e pickup shoo oormactly

€...... An Incorrect screw [or mounting the pickup shoe

9.1.2 Take the locomaotive off the track. || (he was used. A screw with loo large a head can
transformer slill shows a short ircuit: cause & short circult,
Ti 1 i he fayaul, not In the lot Replacs sorow

& ohapier 1)
d...... Pickup shoe is damaged.

Replace pickup

E...... The pickup shoe is touching the frame because
the springs are bent or have lost their tension,

Replies plckup shoe

foreere  The wire to the contact plate has a bare spot.

Replace wire

[ - The solder point on the contact plate is too thick
and presses agains! the lecomotive frame
Hemove the exoese soldor and resolder 1he wirs
flat on the contact plake

h...... The bare wire end at (he solder point (s foo fong
and touches the frame,
shortan the wire end and resoldor or replace e
wirg

9.1.4 Put the pickup shoe back on and tighten its

| PR

screw, Remove the body and clip the second
test lead to the pickup shoe.

If the motor now waorks:

& short circuit Is being produced between the
body and a wire or a solder point on the locomo-
five. Sometimes the source of the prablem can
b traced by the lacation of @ burn spol on the
Intesior of the body and the problem can then be
comected.

Possible causes

A wire was clampad (o the frame and part of its
Insulation destroyed when 1he body was screwed
on

Replace wire

. A solder point (ex. on the choke) is no longer

Insutated.

Insulate the solder poinl with strink fubin

. UOne of the twa capacitars an the brush plate

extends too lar out and is pressing against the
locomotive body.

Band the capacilor dovnw

. The contact spring lor the smoke wnit is benf and

is pressing against the body

Bend tha spring back to it orginal posifios
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Now unsolder the headlight wire(s) from the
main solder point.

I the motor now operates:

On locomotives with several headlights touch the
main solder poinl with the wires, one al a time,
lo determing which headlight is causing (he shor
clreuit.

Possible causes of the problem

. The headlight wire has a bare spol.

Reptace wira

. On bulbs with a plug-in socket (60 D15):

The spring contacl plate is nol comectly installed
and the spring is touching the locomotive body
Place the spring contact plate carrectly in the
siots provided for It

The bulb is missing and the spring is pressing
against the locomaotive body
Beplace bulb

On older locomotives with spring contact plales
(bulb na. &0 000):

The springs are bent (usually down) and are
louching the locomotive body.

Bend the spring contact plate slightly up

. For bulbs with plastic sockets

Unsolder the wires from he lamp sackels' solder
terminals, I the motor now works, the bare and
of the wire on the side is probably too fong and
is benl downwards in the socket; it is touching
the spring contact plate,

Bend the end of the wire up and screw the bulb
all Ihe way into ihe socket

9.2

9.21

The locomative does not operate -
headlights do not work - transformer
does not indicate a short circuit

Test for the presence of current by momen-
tarily bridging the third rail and a running
rail with a metal object (ex. small screw-
driver) thus creating a short circuit.

Using an electric locomotive, test:
Is Ihe selector switch sel Tor operating from

frack?
Hesal the selecinr switch | necessary

. 15 the upper parl of (he plastic swilch lever

correctly seated on the metal swilching plate?
Clip the switching piate under the switch lover

. Does the matal switching plate lie directly on the

contact plates for the lead wires?
Bend the swilching plate to produce & more
rofjable contact

If the: problem is still nol corrected in cases b
and e, then the selector switch mus! be replaced.
On many locomatives the selestor switch s
maounied to the locomotive frame with rivets. The

tivels must be drilied oul to remove the swilch
The new switch can vsually be installed with
small sorews and nuts

8.2.3

b

.24

Take the locomotive off the track. Ciip a
test lead to the locomotive ground and a
second lead to the pickup shoe.

If the motor now works:

. The pickup shoe does not have adequale contact

with the third rail.
Replace pickup shog

The wire from the contact plate to the main
solder point is loose.
Resolder Ihe wire

Unscrew the hody. Clip a test lead to the
main solder point instead of the pickup
shoe.

It the mator now works:

Chack the wire betwean the contact plate and the
main solder point, There may be a poor contact,
Aesolder the wire

Il the problem still exists, the choka may have to
be replaced. Take the locomotive [o a dealer,



Correcting problems with locomotives

8.3 The locomotive does not operate —
headlights work

8.3.1 Check the following points first:

B...... The driving wheels cannot be turned by hand:
(SEar dar The

Imolive: must e

lumed by hand g

b...... The brushes are missing or are 1oo short,

€...... Ih@ connections batween the field magnet and
the reverse unit are broken,
Replace ar resoldar he wireis)

d...... The solder connection between the Tield
magnet’s center tap and the brush plate (s
broken.

B...... [NEfEVErse UNit (5 8ngaged as soon as the
transformer speed control knob s turned up

9.3.2 Using tweszers, first press against the
brushes, then against the brush springs.

If the motor now warks:

Inc ion of the spiings

(ma

8.3.3 The switching rocker on the reverse unit is
jammed and has no contact with the contact

8.3.4 On reverse units with interrupter switches:
Press the end of the contact spring (1) carefully
down with a smal| scrawdriver, If the locomotiva
now works, the spring for the interrupler switch
has too little tension.

Carstully tend (he bridge up @ lite bil
j f B3}l
the ¢ i

224970

contact fingers

9.3.5 On reverse units with 8 switching drum and
spring-loaded contact fingers:

B...... 1HE figld magnet buzzes loudiy when you tumn the
franstormer speed contral knob up

LIsing nsulted screwdrived, © Iy 11T Back

If the locomolive now operates, see section
9.10.2 in this chapter

b...... The lield magnet does nol buzz when the trans-
former speed control knob s turned up.
1 5€1 ] La ¥ OIes

9.3.6 On older reverse units with fingars bent

21374

con-
tact
fingers
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9.4

8.4.2

943

9.4.4

. |5 the selector switch defective?
Can il 't -

Lacomaotive will not operate off of
gatenary

Check ta see if there is electrical current in
the catenary. Place another electric locoma-
tive set for catenary operation on the track.

I thig unit does not pperate, check Ihe connec-
lions in the catenary system,

Then check the following:

. |8 the seleclor switch set for catenary operation?

Rigd the switch il necessary

aclion 4 I plist [or e
Check to see if the spring from the selector
:_miixh has contact with the pantograph.

- Q
-

Test to ses if the pantograph has adequate
pressure against the catenary in the raised
position.

Possibile causes

The pantograph springs have become discon
necled or are missing
Replace the spring :

The partograph is bent

9.5

8952

The locomotive only operates in ong
direction

Check the salder joints

- hetween ihe field magnet and the reverse unil

— between the field magnet and the brush plate
(both center tapsh.

Resoider 1he wires

Check to sea if the rocker on the right side
of the reverse unit has contact with the
contact plate for only one setting.

9.5.3 Test to see if the reverse unit always

pushes the rocker to the same side
(locomative operates, but only in one
direction):

Possible causes

. The reverse unit slider is disconnected.

. The pin on the slider which pushes the rocker

back [z bent.

soldar poinls

9.5.4

. The hook for the slider sprng on the shider is

bent up or down,

ralghian the 30l wilh Hal s

. Alter placing the body back on the frame, 2 wirg

is pressing against the rocker

Repoute the wire away fron

Check to see if the rocker pessibly has no
contact with the solder contact plate
because the fatter is bent:

Iy tiead I

On reverse units with a switching drum and
contact fingers:

hsilated sorowt e




Correcting problems with locomotives

9.6 Locomotive operates too slowly

9.6.1 Push on the brushes with a pair of
tweezers.
T the locomotive now cperales fasier
Replece biushes [se8 chapter 7 6)

9.6.2 Lift the brush springs slightly up.

If the locomolive now operates faster, the brush

spring lension is too sirang and Is acting as a

birake on the armalure,

Bend the brugh springs slightly back

9.6.3 If no increase in speed is achieved by these

measures, remove the armature.

| S II' the cn-mmulalnt is very dirty:

wariver I||I| fieas
armature

b...... Ilawlnumg an rhaarmamrelsswnhed

3B .I|||

tommu-
lator

8.7

9.71

5.7.2

8.73

9.8

Locomaotive suddenly comes to a stop
after a while or at high speed

The reverse unit armature is engaging:
Tha shider spring is too weak [see chapter 7.7)

The locomotive operates after the brushes
are pressed against the commutator with a
pair of tweezer
Heolace brushes

Isee chapter 7.6)

The field magnet huzzes on reverse units
with a switching drum:

588 Section B.90.2 in this chapter

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

The slider lnlln| has tos much tension
%08 ohaplar 7.7

The rocker on the reverse unit is jammed

ek section 8.3 3 in this chapter)

8.8

Locomotive continues to operate at
high speed in the new direction during
the reversing procedure

The solder terminal (usually the outer ona)
on the contact plate of the reverse unit is
bent down

or

the contact plate is partially melted due to
sloppy saldering and the outer solder
terminal has slipped down,

In this abnormal condition the rocker still

Ilu contact with the snldﬂ terminal.
Carehully bend tha sold the nn||-

For reverse units with interrupter switches:
The interrupter switch has continuous contact
with the slider beneath il due 1o 2 bare wire, lor
gxample, or too large a solder joint.

Chock the solde |airits and [he wirg connectons



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

9.10.1 The pilat light an the transformer becomes
waeaker at higher voltages:

9.10.2 The locomotive's field magnet buzzes, the
locomotive has & reverse unit with switch-
ing drum and contact fingers (example: with
TELEX couplers):

Il the fault octurs in only one direchion, Ihen one
ol the wo upper cantact fingsrs has 100 much
spring tension an the switching dewm

Bl fra ) HE (LN il

} finger b

TR

Il the locamolive naw will not operate at all in the
opposte direction, you have benl the linger back
foo far

o 1he ling

~ril with a
Hullty band i Baik, 11
= e Souin by |

B 5 o b ol

Il the: problem aeours in both directions, then
both lingers have too much spring tensian,

8.11 Locomotive sperates haltingly,
headlight flickers

9.11.1 Check to see if the pickup shoe has
sufficient pressure on the center rail and

if the shou itself has a groove or burn spots.

| il

9.11.2 Is there a poor solder joint on the contaet
plate, the choke or the main solder point?

IT1EF 10 MR WITEE

9.11.3 If the wheels are very dirty:

9.11.4 On three-axle locomotives where only one
axle is powered: (ex, 3029, 3087, 3090,
3104)
The eenter dxle must have spring conlacl with
the runnimg rars, alnerwise he wheels will hal
fave sufficient ground eortact. If you cannol feel
any spring tension from this axle, then the spring
Is missing or is henl.
I.i‘ SCHEW T




Correcting problems with locomotives

8.12

Locomotive only eperates inter-
mittently

8.12.1 The locomotive needs to be oiled

(see chapter 7.5)

9.12.2 Turn the driving wheels with your thumb,

The wheels cannol be lurned with complele
freedom in both directions (strong resistance or
completely blocked)

L L I these |s a forelgn obec! batwean
1 Lbgan e gosr iraim

plate and chack (o 585 |

Unscrew (he birusk
Ihese 19 & lorelgn obiecl in the

You can feel thal a gaar is worn oul (when (s
turned there is no resistance at limes; the gear
slips).

Thn

. One of the wheels on the powered axles is loose

{it can be furmed on the axle itsall)

The-wheslss! must be renawed try 2 deals!

9.12.3 On locomotives with Heusinger valve gear:

#...... I thie main rod {5) and eccentric crank {3) are

incorrectly screwed onto the main crank pin (2),
the eccentric rod (6) can become jammed.

It the axie is perpendicular to the main crank pin
{2), the angle between the axe-main crank pin
and the gccenlric rod linkage (4) - main crank
pin must be 0-20°, depending on the lyps ol
focomotive.

B =lin & L A —

Side rod

Main crank pin
Eccentric crank
Eccentric rod linkage
Wain rod
Eceantric rod
Cross head

Union fink
Combination |ever
Fiston rod

Cross head gulde
Cylinder housing
Valve stem

Gulde hanger
Valve rod

Link

Suppart hracket
Maunting screw




It the combination lever (3) and the unian link {8)

) arg hanging behind the cross head (7) (instead

ol In Tront), the eceentric rod (6) will become
jammed

I the evenl that nong af the problems described
thus far apply, unscrew the entire vabe gear
including the side rods. On some locomotives
where both sets of vahe gear are mounted to the
locomative with a comman screw (18), the
reverse unil must first be unscrewed. In this
siluation & temparary wirg must be conn
betwean the frame and the reverse unit which is
aow lying Ioose and Isolzted on the locomotive,

The locomative should now operate withaul any
problem

It the problém happens again after installing a
sidit rod:

. The side rod Is bent

The driving wheels are out of sync with each
other, because one wheel set has too much side
play, for example,

Check: The mounting holes lor the side rod musi
all be simullaneously perpendicular beneath the
axles

It the protlem happens again after screwing a
spl of valve gear on again



Correcting problems with locomotives

9.13 Locomotive rocks or wobbles

9.13.1 The traction tires are missing, dirty, twisted
or improperly seated:

9.13.2 Lay the locomotive upside down in the
locomotive cradle, connect test leads to jt
and check at slow speed if one or more
driving wheels are wohbling.

IFrrms e the cass Wahs e Boomante [0

9.13.3 On locomotives with valve gear or side
rods: One wheal set (usually the center set)
shifts back and forth from side to side.

The valve gear or side rod is bent.
:-TI. (e a1} {

8914 Locomotive wheels slip

9.14.1 Traction tires are missing or have last their
elasticity:
Irstall ngw (rhchGn vras 1Sed chaiMer 7 4
9.14.2 The wheels or the rails are oily:
ih Lieg 22t gi a lul

13lsa. no thie aill

8.15 Locomotive derails on curves

9.15.1 Truck frames are incorrectly installed or are
defective (pivot is broken or damaged).

9.15.2 Power truck or frame does have not full
freedom of movement from left to right:

[ A wire is caughl in the mechanism
(R LR

b...... Choke is pressing against the bady

Horoijte wirs

Buere Power ruck 5 nol hanging correctly in the
SUSERSIEN moun|

Install ltace oy

9.15.3 On locomotives with a tender
Wires leading to tha tender may possibly be ioo
short and do not allow sneugh piay on curves:

Iriray 1he wops Wil graafen

Il OFF i INEEl WITR REESREY
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9.16 Locomotive derails on turnouts

9.16.1 Guide rail for M track turnouts is loose

9.16.2 Traction tires are missing on the locomotive

8.17 Locomotive headlight dees not wark

9.17.1 Test to see if the bulb iz defective
Change

9.17.2 Check to see if the bulb is properly serewed
into the socket

9.17.3 Check wire connections and solder joints
for the headlight

8.17.4 On locomotives with electronic reversing or
& digital decoder, additional tests must be
done by a dealer.

9.18 Smoke generator does not work

9.18.1 Check to see if the contact spring under the
smoke generator is properly seated.

9.18.2 Is there a good electrical connection to the
contact spring?

9.18.3 Remove the smoke generator from the
locomotive.
Glip & test lsad ta the lube and anather lead to
the small wire an the bottom ol the smoke
generator. I the smoke generalor now lunclions:

f...... The small wire has no contact with the contact
spring
b...... The smoke generator does nol have sufficient

ground contact.
| DA | ¥

9.18.4 Take the smoke tube out and push a fine pin
through it (do not do this with locomotives
3083, 3091, 3092, 3093).

5.18.5 If the smoke generator still does not wark:
Tha heating coll is burned oul




Correcting problems with locomotives

9.19 TELEX coupler does not work

0.19.1 Check to see if both wires for the TELEX
coupler are properly soldered to the bottom
contact finger an the reverse unit and to the

ground connection.
Resolder losse or pootly solderad wires

9.19.2 Clip a test lead to the locomaotive frame.
Activate the reverse unit for "TELEX on”
and turn the transformer speed control knob
1o setting 50",

Hold the second test lead on the metal plvol
shaft af the switching drum and, using a pair
Iweezers, slightly press the lower contact finger
against the contact plate on the switching drum

I the TELEX coupler responds, the fension for
the contact linger is too weak.

Atjost the ten ol the linger (see section
§.3.5b In this |

9.15.3 Unsolder both wires for the TELEX coil from

the ground and the reverse unit. Check
whether the TELEX coupler now warks, by
connecting up both test leads. If this is the
case, then one of the two causes alrsady
listed is the problem. Otherwise, remove
the TELEX coupler:

Locemotive 3096 and 3308:
Unzerew the pilat truck ang pull awd he wire bor
the sl

arvtd ol out the wirss

Locomotive 3065 and 3031:

Linsorew the coupiar

Bend up hath tahe for the TELEX coll mount on
tha frame

Aempve the TELEX colf dlong with its wires

Locomative 3047:

Lnsoraw fear truck on tander

9.19.4 Check to see that both wires are properly
soldered to the coil.

If this is not the case:
Ret his

Thi

he

| I'-Pi I

ool mounts are very sensilive

suachlly difficull o
as their plastic

1o heal

9.19.5 If a coil wire is torn or if the coil is

- due to an unsuccessiul attempt at soldering:

ace Ihe TEL

X coll. Replacement coils with

vires alroady soldered on
Loco-no Coll-na.
3065 and 3031 21 405
3308 front 24 490
feat 22 924
3047 21 368 (complels ear
fender ruck)
3096 22824




9.20 Additional tips for locomotives with

electronic reversing

Itis imporant to realize that the reverse unit
must be lotally insulated from any ground
potential For example, the na. 20 824 standard
reverse unit replaces the no. 25220 (see 1able in
chapter 10).

Do not try In do any soidering work on the
glectronic cirguit board. Il you have soldering
exparniance, you can safely replace a defective
circuit beard. All connections are color coded

9.21 Additional tips for digital locomatives

Although you can't open up a digilal decoder lo
chack oul a problem, it s gasy o [rack down 8
problem in the digital system.

#ll digital locomotives can alsp be operated on
canventional layouts.

Set the locomotive on a conventionally
controlled stratch of track,

The locomotive does not work
[ Tl i In the digital
the Inoomctie: a5 you woid

The locomotive does work
The problem is in the digital system.

Now set a conventional locomative on a digitally
controlled strefch of track.

1 the lacomotive works, tha problem s In the

Code the digital locometive for another
address and set it on the digitally contralled
stretch of track.

The locomotive operates
The coding switches on the locomotive decoder
were not properly set,

The locomotive does not waork
Thg lo liva decoder is defestive and must be

repliaced

When festing digital locomaotives, always conneit
[he test leads to the frama and the pickup shoe
only, mever la the back of the decoder panel:
this can destroy the unit

Do not attempt Lo carry oul repairs on fhe
decoder panel, as this will void its warranty,



Spare parts for locomotives and powered units

This table contains important spare parts for all

AC locomotives and powered units which have been

offered in Marklin catalogs since 1957.

Individual locomotives and powered unils were listed under the old
numbering syslem and were then included in the new numbering
system in 1857 without any significant change in their design. Their

are:

Catalog Mo, until 1957 Cafalog No. Maodel

cM 800 3000 class 89

GE 800 3001 class E 63
CEB 00 3002 tlass E 63
FM  BOO 3003 class 24

™ 800 3004 class 80

D4 &0 3005 class 23

SK 800 3007 class 06

F 800 3008 class 01

GN 800 3009 class 44

L 80D 3010 diese! locomative
SET 800 3011 tlass F 44
SEF 800 3012 class 10000
SEH 800 3013 tlass 1100
RET 800 3014 class Re 4/4
CCS BOD 3015 Ce 678111
DB BOOK 306 VT 95/785
ST 800 my Railzar set
GS  BOD brown 3018 Da

G5 BOO green ome Da

Some spare parts lor logomo-
lives and powered units that
have been oul of praduction
longer than this are no longer
avallable. Check with your dealer
to see if he still has particular
pigces In stock,

There are unils which have
had design changes aver the
course of the years and parts for
[he older designs are shown in
parentheses, ex. (F185) 7164

Whare there are two
numbers separated by o didgo-
nal slash, ex. 0 008/08, hath
parls are in the unit in question.

Bome parts can be substiiuled
lar nihers, Examples arg:

Replacements Tor reverse units
which are no longer availabla:

oid New

20301 20824

20 666 23 400

21175 23400
21218 20824

21374 220970

21899 23400

Replacements for field magnets
which arg no longer available:

old new

20 287 22 220

21144 22218

21407 21533

21710 22218
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Catalng Class ‘ Fatiroad Traetion Fidkup Panlograph Bulb Brushes Aeverse frmature | Field magnat | Coupler cmar'
lires shog

21%52

1028 B15,515 i rse | 718 | - @mins ms& T T I T




Spare parts for locomotives and powered units

me Armaturg | Field magnat | Couplar Coupler

AU

Cataiog Class Railroad
‘ Hraa ahna

S

7218, 80015 G 29524
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Catsiog Class Rallad | Traction Pichup | Panlogragh | Bulb Brushes | Reverse | Amatue | Field magnet | Coupler | Coupler
number lires shioe ) _ lanit - fran rear
D | S| § B || 3 B | oem o

| ¥oweR: | 1
T0156

0412 | 70412

s | 7ies




Spare parts for locomotives and powered units

Tatalog Clags Railroad Trattion Piizkup Pantograph Bult Brushes | Reverss Armature | Field magnet | Coupler Couplar
mimber lires shie umjf fromt rear
D | 2| § | B | @ | I Cem | mmo
3089 031 ORG Ti52 Tias - Bt 80030; 2068241 | 2174n (20287) - 70154
; 22220
3000 ot KLVM 7154 7185 = " Bo00 20824 20068 21833 20001 P00t
3091 184 03 7152 7185 - BO015 60030 20874 2174b 22220 . 2847
qo62 836 K.bay.5L8. Ei L] gl - “‘goms 60030 20824 2s dan - 21642
3063 184 1] 7152 15 - 60015 60030 20824 21745 22220 - 21842
anae 0310 ‘DRG 82 Fal = 0015 LRIk 20824 21745 ip02aT) B 70154
2ze20
3095, T 0 18 Ti6s - “Bogto 60030 20874 20068 21838 28532 21842
3096 86 08 7163 7164 - 60815 0030 22070 21745 120287 (71843) {21843)
22 , = ! ! 5 ! : it 20897 o
22034 22342
24456, P4456
097 23 DB 7152 21201 F 0000 60030 20874 068 | 2am 20214 7403
3005 38 L 7152 7188 - 0015 0030 20824, 20068 21401 22418 2z
3048 38,038 DAG 7152 7185 - 015 0030 20824 20068 21401 22418 21842
Fi02. 53, Malisl 153 es - 0015 60146 | (20824) 25144 235 21843 21842
25220
3104 B0 D k) TiHg - £ B01de 20824 234 23755 20001 20001
3106 78 it 7153 1164 - donts 60146 20624 23144 23755 24281 24281
37T 23anc SNCF 7153 TiE4 - IS 60146 20824 2314k 23755 m 24281
3108 44 0B 7153 75 - 0010 60031 20824 20580 22220 20381 10154
3ite T18 KPEY 7153 T164 BOOTE 60146 20629 23144 23755 24241 A
3125/26 ABa 2/4 588 7154 164 25640 60008 - - Motor: 25759 - .
gkl iRHsR Usa: k! 7185 = BO01E 60030 20824 | 20088 21465 21583 21586
3133 i SNCE/NMBS | 7154 71 - 0015 60031 e 20088 21486 21783 71781
A 260 0B 53 185 - BO010 60030 20824 | 20068 21533 21411 Fa1h
144 V10 TG0J 7154 T165 - 015 #0030 20824 20065 21533 20001 20001
3145 Y.50100 ENCF 154 T185 - 001 B0146 20424 Patad 28758 10156 10156
3148 236 DB 7154 7165 60015 finf 46 20824 23144 23755 70156 10158
Ay 212 0 7154 164 = 50010 0030 il L A 22220 214z 21847
;i‘:-ig HD_ SNCB_."NMBSH 153 165 = !itPD‘IE Ed)[l k1] 20824 20068 21533 271411 21419
8180 Narihiander IS 5 164 ° 60001415 HENS 248 | 2i7es 22918 #1979 21951
3161 A 31 S0 7153 7183 24800 e BO146 20824 24144 23755 70156 70156
#iE2 16 SNCB/NMBS | 7153 T164 THE 6015 60146 20824 2ata 23138 ToTEE To1ss
3T5;~l 120 (K] T153 T1B4 Fiﬂﬂ. G005 G146 2D§.2-1 ._23I-|4 23138 Toa12 70412
3185 | 3155 8-Bahn 0B 7153 T184 P20 B0015 60146 20824 2314 23130 P0158 10158
3158 14 (M) 7153 T1EB4 7218 HOO1E BO146 20824 23144 231139 271484 21484
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Cataing Class Railraad Tractian Picup Fantograph Bult Brushes Reverse Ammatura | Field magnat Couplar Couplar
numies lires shie unit front rear
0 | || 8 T e | @ | 0L | Oem | o
3157 E 60,160 O 71587 718§ 7218 | BO010 BO148 20824 23144 23755 Zigaz 21842
3158 1020 [o]:%] 7153 7164 7218 60015 60030 20624 21845 22218 21642 21642
3180 1043 (i1} 7153 THE 7218 6015 60030 20824 21745 22218 70812 Foa12
3781 1200 NS 1154 7164 7218 £0015 0030 20624 21748 2218 22783 20783
q62 E S B3 TR 4218 (iiHT]e it 20824 251dd PRk 1 Db
3163 16 | SNCB/NMBS | 7153 7164 7219 60015 60144 20624 23144 23139 70158 70156
3168 B8-9200- SN 7153 Ti6d 7218 CBE015 §0145 ‘20624, 23144 23133 2 2773
3167 Ae 3561 SHB 7153 T1BS Z4E00 BO015 BO148 20674 23144 23755 TO156 70156
3168 f200 g “TiRE B 7218 D1 BO03E 20824 21745 22818 121783 217485
3172 111 il 7153 164 25827 G006 50115 20824 23144 23138 70156 70156
Locomotives with electronic reversing
3304 B0 o8 7184 20182 - CEGODE | B0M4E 100t 81003 23139 0183 0163
3308 B5 DRG 7153 7164 - 62010 B014d 25220 24548 23139 24456 24440
2308 B5 o8 Tt il - (E07E) B0146 22970 24538 23180 | (2a456) (24480)
60010 20057 24460
¥ AN | 1. Bl gaern
3310 ez [H 1152 164 - (Ei015) {146 28220 2454R 23134 - 42540
BoO1D
3 H KW SLE. 7152 28257 - - - - - - - TO163
e 5 KWSLE. 7153 7185 E BO013 0146 25220 24548 23138 | ziRdE 21842
3.313 75 1] 7153 T1ES - - EO0TE 60146 265220 24548 23134 21842 21642
A5 50 o8 ik 20027 - | Gooos | 6014 Bl PEALLE 23185 | 21643 21842
3318 184 Hn_equ. DRG 3152 ?]5;'1 - | suug; Ga146 B1001 61003 23184 - 70163
B2 G 1t fil:s 7153 T4 25530 | 60010 600D 25220 21745 22218 21842 2142
3323 Re4/4 0y SEE 7153 164 7219 | lEE!G_.‘I_‘.H EO146 26220 2454E 23138 24610 24810
B0
3324 1100 NS 7153 7164 T8 | EODiS 60146 #5220 24548 23138 0156 71156
ba 7200 IBNCE: 7153 T164 219 | eoof0 | G0i4e 28330 20548 | 23agl | 24c10 24510
3328 1800 NS 753 | 7164 AL I B0146 25220 24548 23139 24810 24810
aaer 1100 g Tissl 1184 e (T BO14R anE PEETT I I R B 10156 P166
3328 B drq SER 7153 T164 7219 IEEIM‘__}} BO146 26220 24548 23138 24810 24010
00D
101 i 7153 7185 25783 0008 BO14E 25220 24548 23138 25776 25776
REd/4 S8 T3 e 28048 0610 63146 25220 28548 kB s 5 24810
he 6i6 SBB 7153 T84 25027 60008 (iED] 25220 21745 22218 2708 21708
338|236 doublownit | DB 7154 185 - 60019 BO146 25220 24548 23189 | w0166 10166
3350 An BA SRHE 7153 7184 25068 Bsopoa EO030 25220 21745 22218 21708 21708




Spare parts for locomotives and powered units

Calalag Class Aadlroad Tratin Plekug Paslagraph Bl Brushes Reverse Armmature | Field mugnet | Doupler Couplar
numbar lires shoe unil front 1Bl
0 |w= || 8 S e | @ | @O | Owm | om0
3352 Ca5ia 588 7183 e 25953 | HO00B B0148 25280 P ST 70156 156
3353 120.1 red 08 7153 7164 23R4 60008 80146 61001 81003 2313 0412 70412
3354 108 il 7153 7164 7218 CEOOG i 25220 21745 #ng | 23 22313
3335 111 S-Batm 08 7153 T164 7247 6000708 60143 25220 23144 23139 70156 70158
3386 Be B8 8B Fi83) Ti6d 25460° 60008 60148 25220 24548 23139 T0156 107156
3357 104 0B 7153 7164 7247 BO00B 60146 25220 24648 23139 22313 22313
aasd 103 1ed. o8 (ALK 7164 23646 | 00008 60146 BI00T | Gtone | cesigel |zl 22313
3368 152 iz 7153 7164 25783 (60013} B014d 25220 24546 23155 0412 412
] ‘BODOE
3371 IGE DB 7154 7164 25445 B0007/08
Locomotives with the 5 star propulsion system
3404, T I T4 20142 B GO004 SE04G H1000 2a1ae | Jetooa 70163 TG
3511 € KWSIE 7152 28251 = - i e ik = B 70163
3ETE 184 DRG TisR. 7185 - 60008 BO146 &loon: 23139 ginoz - T0163
3553 120.1 B 7153 7164 23848 0002 146 51000 23139 f1062 70412 70412
3558 103 Vi frati 7164 23848 60008 Ba14E £1000 23159° 61002 #9313 72313
Digital locomotives
3604 Bl B 154 20182 = -60008 BO146 ; 231300 | 61002 0163 70163
3605 ABe 24 SBR 7154 7164 25640 s0008 - 60288 - - - -
369’ Tig: CKPEV 7183 164 - 80015 B146 080 231440 vaEress | 240mi 24381
3610 ni2 DB 7152 7164 = 80010 B46 £0B0 23144 23139 B 32540
4611 v KWSLE 152 28251 - B i = i - =l 70163
316 50 [ 7153 71684 - 60008 1146 080 23144 23139 21843 21842
3618 o4 DG il = 21453 - - Bon0a BTG f080 2144 23139 0183 10163
3623 Ao 41 N SBB 7153 7164 7218 60010 146 £0B0 23144 23139 24610 24810
Az BE 7200 CSNEE k) 1164 7a “g0010 ‘Bdf4s 080 23142 23133 | 24810 24810
3620 191 o8 7153 7185 25783 60008 BO146 B060 24548 23139 25TTH 25776
4630 e gl iy GHs T3 Fi6d 24048 | 60070 BO0T46. 0] 23144 23139 24810 ‘24810
362 11 18 7153 7164 1218 60015 BO146 600 25144 313 0156 70136
466 246 DB sk 7185 £ BO0tE GiT4G G080 FEIETS 2313 (R 10156
3650 At 616 soB 1153 7164 25069 60008 60030 BOED 21745 22218 21708 21708
3652 Ce i8I S88 Gl 1164 25853 60008 EOT4B ‘8080 ATA4 23139 ‘70156 7056
3R53 RE i 7153 7164 7208 BO0GA El146 B0&A 23144 23139 70412 70417
. 3654 1201 red. o8 7153 7164 23845 G008 B0030 6060 3i7as. | 222w 22313 22313
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Be sure to include a feeder frack
in the area between two signals,
s that this “intermediate”
stretch ol rack is supplied with
power for normal operation

When mounting the track
with track screws, do not tighten
the fatter too much; this will dis-
forl the track; Ihe turnouts will
not function properly and you
may hreak the screw heads. Il is
best to start the screws with &
pilot hale, using a L6 mm
{approx. 116"} drill tor M track
and & 1.2 mm (approx, 3/64*)
drill Tor K frack,

Tha power output or all model raiiroad transformers is fmited by law,

The output figuees for our ranslormenrs are:

Train transformer

10 walls (only in slarter sets)

Train Iranslommer 6671 16 walls
Train translormer 631 30 watts
hecessory transtormer 6611 40 walls

Digitaf eanstormer  6002/03

92 walts (220/ 240 volis)

B000/01

50742 walls (110120 volis)

The power cansumption for all users on the layout must be

measured against this:

Dutput circuils

for Digifal compangnls 10 watls
Loeomatives 10 walls

Light bulbs in car Hghting

ar splenoid aceessories 1 wall
Switching curment for solenoid

accessories i watls
Turnialio 10 patts
Magne! crane 10walls
Crossing gales 8 walls

The solenoid accessories shauld
be divided among the fransfarm-
ars 50 thal no transtormer is
ovarioaded. On farger layouts il
is best bo have separate rans-
lormers lor solenold accessories
and lighting circuits. This also
applies to the umout/signal
decaders for digital operafion,
All yeliow wires should be
connected o distribution strips
which are Ihen connected lo he
transformers - keeping the
distribution sirips for one lrans-
former separated from those lar

other units, Be carelul that the
blue wires do nol come Inlg con-
tact with the track's roadbed

M track). If fight bulbs do not
burn, then the bulb is defective
or the yallow wire is not propaerly
sedled in the vellow plug (gx. not
enaugh wire insulztion has been
stripped off],

ﬂf

‘When attaching a wire 1o a plug,
It is best to wisl the copper wire
and hend (| over after stripping it
and then insert it into the plug.
Tinning 1he wire with solder also
produces a good conneclion, but
this also creates a weak spot al
the end of tha tinned part of the
wire, Il the wire is taken up and
relaid often, this can lead to a
break in the wire that cannot
always be detecled immedialely.

Lay Ihe wiring under the layoul
50 that it is accessible, This will
make ail easier (o work on later
it problems occur. Number all
solenold accessories on the
wires underneath the layoul and
anter (hese numbers on your
track plan., This will gnable you 1o
find the “culprit” more guickly
later on among a group of um-
outs or signals.

Experience has shown that the system shown helow for designating

different ifems works guite wail:

81 52 83 {or signals

T T2 13 far tumouts

S ] for lights and lighting circuils
M F2 P3 for powar to the track
LI for universal refays

Be carelul when wiring thal the
sel screws for two adjacent
plugs do not louch each other

Some people like 1o lay the
wires Under the M track roadbed.
This Is not advisable, becauss
Ihe sel screws on Lhe plugs can
come inta contact with tha metal
roadbed for the rails and cause a
short circuil or cantinuous
current to a signal or lurnaut
mechanism. Wire laid this way
can also be damaged when the
trach is screwed down an 2
laynul. Both problems are very
difficult to track down.

In addilion, the cover plates
under the turnouls should nol be
remaved, as they protect the
mechanism as well as the
linkage springs.



Trouble shooting on the layout

n.2

nzi

Trouble shooting on conventianal
layouts
{protlems not covered under part 11,1}

Locomotive will not operate even when
diractly on a feeder track. Transformer does
not indicate a short circuit

Taka the locomaotive off of the track. Using 2
scrawdriver, check whether there is .,unu'ul in the
track by placing the sorewdr
and running rails, s causing 8 5

If current is present, the problem is in the

locomotive. Otherwise, check the following:

Is [here cutrint coming
[short clroull (est)?

1 of Ihé tan

Aeg the wires propedly altachad to the plugs?
Is 2 leader wire broken?

Has a wira come loose tram the saldar joint on
Ihe leedar [rack?

11.2,.2 The locomotive operates only to a certain

spot on the track
Check the commechon for the third ralli-at 1his
spol

11.2.3 The locomotive does not operate, the trans-

formar shows a short circuit when the
speed control knob is turned up

. Take the locomotive aff the frack.

I the shorl eircort now disappaars, he problam
i5 In Ihe Incomaolive

b...... Take the cars, one afler the ather, off the Irack

|

It the short circuil disappears after bakir
certain car, lhan a b
taughing thie third rail. Or
short ciecult in 1he car ca

alsn he 1he cause.

Pull the plugs fram the red and yellow sockets on
the transtormer,

It thi@ short cfrouit remains with the spesd centrol
knob twrned up, transhormer s @ Iy
and must be laken | Juakar

. Stick the plugs back into the transformat

Look on the layoul for any small piscas of metal
o the track

. |F necessary, you musl dismantle the affected

Iraick gireuil until you have lound Ihe souree ol
Ihe problem
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11.2.4 The transtormer indicates a short circuit
when the speed control knob is not turned
up

8.0 1he acoassory wire (yellow) has contact with the
1rat:|< uruunn sumewhe:e nn lhe Iayuur

b...... The lranslormer is delective and must be taken

1o a dealer

11.2.5 A turnout or signal cannot be operated, that
ig, it immediately resets itself to its original
position and the solenoid buzzes

#...... [ha opposite pale of the solenoid has confinuous
contact.
Shut ofl the ourrent iImmediately; othemise the
Henoed can bim out
(possible cRuses same a5 124 &)

b...... When the solenoid acoessory is hooked up toa
circuit track, the circuit track’s cam is stuck and
is causing a continuous contact,

Chack the cam

1.3

b......

1.3.1

Trouble shooting en digital layouts

Check points-1.21-3 &s you would on a conven-
tional layoul

The most fraquently occurring problems are
the following:

" me emergancy stnp bu:tan nas heen pressed

A decoder or a digital component is incorrectly
coded o hooked up.

Check codings and conngnlinns

. The power circulls are not separaled from each

othiar {or track insulators were not removed from
varlaus |ocations on the layout betore converting

o DJqI[aI]
" -+ 'II (1]} dll.-'-r I| I ||I-‘.'-': IS4 III"r_.
Other possible problems:
‘When a locomotive passes over the separa-

tion point between digital and conventional
sections of a layout, the control panel cuts
out (the pilat light omn the Central Unit goes
off)

At slow speeds the logomotive's pickup shoe
short circuits both power circuits, The-automatic
plolentiun agalnst uvurlnads culs aff the power.
T 5 migsing al (he'sapa
lopse. Install a new
stock numibers
38555)

3'd"5L M track

Altgr

irecting this prob slan he digital
sing the "po" bution on a Control
tirming the maln powear olf and

5yS
a0 or by briglly
on

11.3.2 A command entered at a control unit has no
effect
Betore cheoking the frack connections as well as

mnectons and codi Tor the lwmoul




Trouble shooting on the layout

11.1 Avoiding mistakes when building a layout

Building a Mirklin layout is generally trouble free,
However, during the construction phase you should be
careful that all track and solenoid accessories function
perfectly. This applies particularly when construction
is resumed on a layout after a considerable length of

time.

It makes sense to hook Up a
lransformer to a feeder track
when faying the first pieces of
track. Test a locomolive on each
new stretch of track belore

mounting Ihe latler parmanently.

This way you can immedia-
tedy recognize defective sections
of frack, shorl gircuils and vall
age drop In areas ol lrack al
some distance from Ihe trans-
Tormer, With voliage drop ~ the
lgcomolive aperates wilh
increasing slowness tar a given
setting on the speed control
knob - additional feeder tracks
mus| be instalied wilh feeder
wires back to the transiormer.
This will allow the locomalive to
reverse properly and o operate
without unintended drops in
speed

It & locomative comes to a stop
somewhere during a test run,
{hen there ts either-a lhird rail
insulator from sarlier use
betwean the third rail clips or the
clips are bent and do not have
contact with each ofher,
Solenoid accessorles (tum-
ouls, signals or uncoupler
tracks) should be tested lor
proper operation at your work-
bench with a separale lrans-
former belare being installed on
the layout. Otherwise, you could
run into some unpleasan! sur
prises involving additional unne-
cesgary wark aller the installa-
fien, mounting and wiring for
these accessories is finished.

-+

Test these accessories as
follows:

Plug the yellow plug into the
yeliow sockel (lerminal cligh on
fhe transiormer.

Touch the running rails with first
one and then tha ofher plugs of
both blue wires.

The solenoid accessory should
operate propedy at this point
and ihe appropriate fight bulbs
should light up for each switch-
Ing position.

Signals are installed on the
Jayout as described in the
instruction sheet included with
each signal. I you have mis-
placad these instructions, you
an use he wiring plans in the
0342/0361 signal manuals. The
signal block should be tested
after the signal has been
inslalled and the two red leeder
wires have been connecled. Set
fhe signal by hand lor the test
run, If the locomolive overruns
the signal when it is sel at stop,
then both track insulalors must
be checked, It the locomative
slops when the signal Is set for
go, then the contacts in the sig-
nal mechanism are elther dirty or
jammed.



Trouble shooting turnouts and signals

12.1 Turnouts - The linkage hoaok an the lumnout tengue (1) is 12.2 Signals for M track
bent and s bumpling agains! the lurmoul base
; lale Using the 7188 home color ight sfgnal as an
12.1.1 All electromagnetic turnouts (K + M) F iliv hend [he t hase plate ar finkag exan? I ' e
Car ¥ beni 158 fiid ple

a...... The lumout can only be sel for ane position. Ao Signal switchies over, ights do nol burn

Possible causes are b...... The turnout tongue can be moved, but has no

- A blue wire i3 hroken spring action Bulbs are defectiv

- A blug wirg is disconnected from its solder On double slip switches: ”h| ? '.ME e

joint on the solenoid The linkage arm is worn out of broken

- A winding on a solencid [s braken This parl can be ceplaced after removing 1h Base plate does not have proper contact wilh the

- A solenoid is burmed ou 158 pla [ s =Tt A track

Check the wires as wall as the sotenoid yp ich 3 roductio

) L Bref agu arms Dider base plates do not have confact springs;

b...... The wrnout tannol be UDEIIalEd eleetrically thay wers clipned indarthe fiotion odgs ol 17

The furnoul tongue has spring action 12.1.3 For all other turnouts roadebed. On newer pleces of M track the battom

The causes are the same as In 3, but balh con- Lk spiling s Iissing 12) edges are crimped over so thal the base plates

nections are bad or the yeilow wire has becams Regiace spring | a3Uh) s oo i .

disconnecled (the lighl is not burning) o006 Gip ko plice.

Chack the Wifes & ﬂ Fae il 4 Bell crank (3} is disconnected from the amature Slall 8 plooe of oldgr Lrack el Ine lo Il

) arm (4} or - on manval switches - from the i B S !

12.1.2 M track turnouts "fﬁ'gm '_B”,E"
8...... The tumout tongue is jammed/cannol be moved 5 Tymout tongué has spring acfion, turnout lantarn

- The lurnout base plate is bent assembly can be lurned, bul the wnoul lengue

does not move.
natall tha turnoul lanten sssenily pnmecty
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The contact plate {1) is not correctiy clipped into
place ar is broken

The signal does nol switch over completely when

aclivaled. Il sticks

The mechanism housing 15 not properly instaklad
achant ; -

The armature (2} is jammed in the salenoid or

the armature Is stuck

- The armature is lused (ex. from a short circuit)

- The springs on the spring supports are bent

— The relay spring Is worn oul

— The cam for the relay Is no longer properly
seated in the armature guide

. The signal does not swilch over; the unit's bulbs

are il

. The signal does not switch over; the unit's bulbs

are not [t

The signal causes a shorl cirguit
[here is a bare wire (ex. on the back side of the
signal mast)

The signal switches aver flawlessly, bul the train
cantral does not function. The Irain remeins
stopped even with a green fight.

- M red wirg has become disconngctad from its
saider connection

— The contact springs (3) for the spring support
{4) are frozen tagether or worn put.

Repair procedure:
Puli the relay (&) sl

12.3

P

Signals for K track

Simple repairs

. Contact plate (1) Is bent or broken (usually duo o

improper procedura for changing the bulbs)

. A salder cannection on the contact plate has

worked loose.

The contact fingers {2) no longer have sufficient
springiness (one or several bulbs are nol B,

. The contact lingers are bent {one or several
bulbss ari nol W or two bulbs are Bil at the same
fime}.



Tips for model railroaders

13.1 Controlling lighting circuits on the

layout

Conventional Mirklin layouts

{In larger layouts 1t 15 best to use ohe or more
separaie accessory transformers lor lighting
circuils and solenpid accessories

Il you purchase regular traim translormers
instead ol accessory Iransfarmets with thelr
constan! 16 voll output, you can then regulate
the brightness of the building and street lighting
on your layout. Simply connect tha lighting circuit
tor thie brown and red (instead of the yallow)
sockets on the transformer,

This gives you [wo advaniages. You can have
more realislic lighting and al the same fime
Increase the lifte of the light bulbs considerably

Leyouts with digitally controlled salenoid
BCCessories

Ttie power supply for the accessory’s mechanism

and I1s fighting cirtull must be saparaled elecln-
Cally

The conneclion between the middle of the sole-
noid (yeflow wire} and the bul must be removed
Solder a separate wire to the insulated pole of
thet bulb socke! and laad it out of the mechan-
[

For M frack signals, unsolder ihe wirg to the
signal mast from the solsnoid or relay (7188} and
tead 11 separataly oul of the mechanism

0 K |rack signals the cireuits for ighting and for
the mechanism are alteady separated.

On the transformer used for controlling the Hght
Ing clrcilts, conneel the Brown socket as usual lo
Ihe track ground and connecl the separate wire
for |ighting on Ihe accessory to the red socket on
the transtormer
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13.2 Retrofitting locomotives for haadlight

reversal

Circuit using older Mirklin locomotives 8s &
modsl

Remove the wira between the main solder point
and the headlight bulbs. Saldar a wire from the
frant bulb to ane solder terminal (1) on the con-
tact plate of the reverse unil and solder a second
wite from the rear bulb o the other solder lermi-
nal (2) on the szme plate.

For reverse units with a switching drum, the
headlight wires must be soldered to toth conlact
fingers tor power fo the malor

[T the Trant bulb is it for the reverse direction of
fravel and vice wersa, then the headlight wires
must he swapped at their connactions an the
reverse unit

The current to power the lighting now Hows
through the windirg on the figld magnet that s
normally withoul power,

Disadvantages of this circuit:

Tha motor's outpot is raduced (since a weak
Counter magnetic field is el up)

the lncomotive headlights are somewhat gimmer
than narmal

the ciroult cannol be used on locomaotives with 8
small field magrigt (23139 and 23755, sen table
in chapter 10).

20824



Tips for model railroaders

Installing & 21899 reverse unit for headlight
reversal (as in the 3028 rail car and 3076
rail car set)

First determire | there is sufliclent space In the
lopamotive for this reverse unit and for the con-
lacl fingers o have freodom of movemant.

Unsolder the old reverse unit and remave |

Unsolder the headlight bull wires fram the main
salder paint

Screw the 21889 reverse unil in place and be
careful that the and of the coll winding under the
mounting sorew 11) doas not braak (hold the
sulder lug i place with your linger

Salder o wire between the plckup shoe/main
solder point and one of the o rivets an the
back ol ihe interupler swileh (2], The teverse
unil should now operate flawlessly

Sobder the bulb wires (o the ends of both ol the
upper contact fingess (3 and 4)

Solder the ends of the col windirgs for the lieid
miagnel 1o the ends ol bolh of the lower contac!
tingers (5 and 6)

I, lor example, the fronl bull is it for the everse
direction of ravel, then the connections lor the
twn coil windings (5 and 6) mus! be reversed.

B

After the installation is complete, the
contact fingers may have to be adjusted:

The headiighls at both ends are lit lor & particu-
lar dirgction of travel

All tnree uppet comtact fingers on e right side
{71 hawn oontact wilh gach dther simullaneously
One of the Iwo outer fingers (which ane eroating
contact with thie wrang buib) must be bent
shighily nu

(One bulb is not working

The £o
benl stightly in, until it has contact with the
milddte conlag! finger

21894

mtact Hinger on the right far this bulb must

weees The locomiotive does not operate and the figld

magnet buzzes,

Al thige lower pontacl fingess on [he pght side
(B) have pontacl with pach niher at the same
lime, One ol tha two outer fingars (whish are
making ¢ with thee wrong feid magnet
winding] must be benl oul

. The locomolive dogs nol operate in one dirgction

and the Netd magnel does nol huzz.

The fimgar in question on Whe right side musl be
benl slightly i wrdil 11 kas contach with
middie Hinger

The faults in a) (hrough d) can also ecour In both
directions al the same tima.

The Iocomative does not operate at all - the
Interrupter switch must be adjusled (ses 9.3.4},
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13.3 Train lighting - 2 number of possible

solutions

Constant train lighting when
the train is stopped ata signal

When the train stops before 2
signal set for stop, the train
[ighting remains on only if the
car lighting 1s powered from &
pickup shoe localed outside of
Ihe Insutated binck, A wire con-
nection 1o the forward cars |s
required.

The latest thing ottered by
glectronie shops re miniglure
plugs whith enatile the cars 1n
be separated Irom each other
(and assemblad in any desired
combination).

On cars with plastic couplers
the couplers’ metal loops can be
used as contacts for the lighting
circull, When soldaring a lighting
circull wire 1o the loop the fatler
mus! be remaved from the
coupler; otherwise, the plastic
coupler head will melt from the
heat, Al piashic cdrs must have
ground springs,

Constant train lighting on
digital layouts

It catenary is present (which is
nol being used to powes locoma-
[ves:

Soider a wire from the pan-
tegraphs of the eleciric lozomo-
lives to the loops an the plastic
couplers or to the miniature
plugs above the couplers, The
cars cannof be equipped with
pickup shoes. All cars (o be
lighted must have a ground con-
tact, ie. on plastic cars the cop-
per ground springs (no. 41493)
are necassary under the Irucks.

Connect a conventional train
transformer (0 Mhe track ground
and lo the calenary, thus allow-
ing the brightness of the train
lighting Yo be adjusled over a
range of voltage,

13.4 Remote controlled switching of

station lighting

PFlattorm lighting is nat turned an
unfi shartly befora the arrival o
a traln for stations on the Gar-
man Federal Raliraad with only a
lew trains stopping al them at
Imeguiar fregencies,

A circuit reproducing this
situation can be created with the
hilp ol a universal relay and two
confach Iracks

The universal relay controls
{he lighting and is activated by a
contact Irack or reed switch
before the arrival of a train in the
station.

Altar the train departs from the
station, the universal relay shuts
oft the lighting, again wilh the
help ol & contact track (or reed
switch},

The circult works regardless
of the direction of the frain,

2299 foio: @ 2289
5145 5146

I = === &=F—F
—~

7245

E 7208
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13.5 The differences among the various series of Mérklin locomotives

In cerain situations it can be
important to be able o guickly
determing whether & special
tncomotive [ squipped with
electronie reversing, control
electronics, or a digital decoder.

Mérklin locomatives pro-
duced in recent years are not
automatically given an individual
protatype railraad number for
each series, so that externally 11
is difficult 1o lell the series aparl,

There 15 & way, though, to
quickly identify the series without
having te remove the locomolive
body.
Eaih locomotive thal leaves
the factory has a number on the
frame. These numbers are
assigned ronsecutively during
production in arder 1o be able
deteeming at any Lime which
senes a lacomotive comes from,
This nurnber contains a digll of
greal interes! 1o you.

The first character in the number
on the frame s a type designa-
fion from which you can quickly
identify the series.

This can be:
00K Serles 3000 and 3100

mechanical reverse unil

B XKXKX Series 3300

electranic reverse unil

R X000C Series 3500

high efficiency motor and

D X000¢ Series 3600 and 3700

Record the frame numbers for
yaur locomotives, In the evanl a
locomolive goes asteay, you have
a clug with which o idenlily il

13.6 Mounting decals

A sel of decals is included with
many Mdrklin models, To moeun!
them you need he following:

small pair of scissors
pair ol twaezers

habby knile

paint brush size 2 or 3
piece of clath

basin of lukewarm water

Gut the decal as carelully as
possiblg fram is sheet 5o thal
[he minimum amaunt of the
barder resulling from the manu-
facturing process is transterred
lo the medel. Dip the decal in
the lukewarm waler for about

10 seconds and then iel il saften,

until the decal can be pushed
around on its paper backing.

Hold the paper backing by a
corner with the tweezars and
push the decal with the hobby
kriife into the desired position on
Ihe model, Il the decal is dilficull
to mave, wet It with 3 drop of
water, I the decal is oo wet,
draw off some of the water with
the paint brush.

When the decal is properly posi-
tioned, remave the water with
the paint brush and carefully
press the decal with the clath;
this will draw off the temaining
waler, 1 you have Inadwarlenlly
maved the decal oul of position,
moisten it with a drop of water
afain lo move It back.

After the decal has comple-
lily dried, it cannot be moved or
remaved.
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13.7 Weathering locomotives and cars

Thate are differing schools of
thought on “weatharing”, the
process of painting locamotives,
cars and ather aspects.al a
layout so that they have thae
same appearancs as the prolo-
Iype alter years of service. The
wo fundamental, oppasing posi-
fions on “waeathering” are:

“Model locomotives and cars
should be used as they are deli-
vered from the factory — at the
most il is permissible o mount
gecals included with tha model
by Marklin. Any attempt with
paint, brush or spray gun to
make the model Iook protolypi-
cally dirly and used devalues the
maodel. A locomative or car
treated in this way not anly looks
ugly - it clearly losaes its collec-
for valug”

“Everything must be in harmony
on a model railroad layout -
down 10 the finish on the loco-
molives and cars. In real lile
locomotives and cars only look
“new” for @ Tew days alter baing
defivered - then wind, weather
and emvironmental factors begin
to alter the units' appearance
|ocomotives and cars an a
madgl railroad should also look
used and dirty like the protolype
- af course an old steam foco-
motive used In switching work
will fouk “dirtier” than a modern
passenger car which is washed
0N & reqular basis in real life, 1t
s Hkewise understond thal
madels reated in this manner
lose in eollector valug™,

You must decide tor yourself it
you want your models
“weathered” or mot. We are not
able to give tips for weathering
here - there are just too many
diflerent methods thal can be
used. A good source of informa-
tion is the book "Lackieren,
Altern und Beschritten” by
Christian Wilke {German lext), in
the “Alba-Modellbahn-Praxis”
series published by Verlag Alba
Publlkafion, Dilsseldorf (Note:
For English readers, check back
issues of magazings such as
Model Railreader and Railroad
Model Craftsman lor articles on
weathering, leltering and paint-
Ing.



