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Marklin HO - the system

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

Operating reliability

Mérklin has the optimal system for this:
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Electrical pickup for a locomotive

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

M Track

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

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

Direction of travel

The direction of travel is
switched in the locomotive, not
in the track. The “built-in
locomotive engineer” operales
independently of the direction of
other locomotlives, 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, Mrklin's close coupler
was designated "Model of the
Year" by the model railroad
magazine “eisenbahn-magazin”.
In practical tests the readers
praised the trouble-free preun-
coupling feature, the ease with
which the couplers engage and
the reliable connection produced
by the couplers.

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

New propulsion concept

In 1988 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 locomotive, to
operale extremely slowly (the
acceleration rate can also be
adjusted) and to keep the speed
nearly constant on grades.



Mirklin Digital
means:

- up to B0 locomotives can be
operated independently of
each other.

- up to 256 turnouts and
signals; uncoupler tracks can
be switched using a comman
connection.

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

- BVEN accessories such as
the turntable, transfer lable
or crana can be digitally
controlled without additional
control compongnts.

The wiring is limited 1o only two
conductors lor each circuil and
1o the conneclions for the
decoders. These decoders
transmit the commands from the
Central Unit on to the locomo-
lives, lurouts and signals.

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

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

An already exisling model
railroad layout can be converted
1o Mérklin Digital gradually in
steps. If you have already wired
and finished your layout for
operation, you can continue al
lirst to control the turnouts and
signals convenlionally

Start off by having yaur
Digital dealer convert your loco-
motives to the Digital system by
installing a locomolive decoder.
These dealers are specially
trained and have the necessary
tools to convert your locoma-
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
layout, if you have not yet con-
verted your layout 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.

Hint:

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

Forget about the following:

Slopping a locomolive - turning
off power to that track - turning
on power to another track - ope-
rating a second locomotive, etc.

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

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

A tip before you start:

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

of Digital that are published
regularly in the Marklin-Magazin
(German lext} or buy the Marklin
book "Maodel Railroad - digitally
conirolled”, catalog number
0303. (Note: For English readers
there is also available the book
“A User's Guide 1o the Marklin
Digital System” by Dr. Thomas
Catherall, calalog number 2675
in the USA).

You will learn gverything
important about using Mérklin
Digital including many tips aboul
converting layouts. This will allow
you o determine your aclual needs
for Digital components 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 89
locomaotive for this purpose, as the electrical flows in
this unit are typical for all Mirklin locomotives.

3.1 The electrical pickup

The: Mirklin ransformer delivers
the AC current for the operation
ol the lncomolive, The operating
voltage can be adjusted infinitely
up to 16 valls using the speed
control knob. To reverse the
lncomotive, the speed control
knob is furned Lo the left past
the stop; this results in a
reversing vollage of 24 volls

The current flows from the
red sockel on he lranslormer
through the third rail of the track
{1} to the pickup shoe (2) of the
lacomotive, The pickup shoe s
insulated from and moeunted on
the locomotive frame.

A wire leads via the FM
choke (3} to the main solder
point (4) on 1he brush plate

The two small capacitors
maunted on the brush plate are
used, like the FM choke, to

prevant interferance with radio
and television reception as
prescribed by law. This is neces-
sary so thal you and your neigh
bers can have clear, trouble-free
television and radio reception

From the main solder point
there is a wire connaction fo the
headiight{s) (14) and o the coil
(9) of the reverse unit. The main
current flows through the brush
springs and the brushes (3) into
the mator,

Brush plate with brushes

3.2 The motor

Every electric motor lunctions
according fo the same principle.
Fundamental 1o this is he
magnelic law according Lo which
ike magnetic poles repel each
other and unlike poles allracl
each other. & magnelic field is
crealed when an eleclic current
i passed through a coil of wire

The Mirklin serias-wound
muolor consisls of a fixed field
magnel (B) and in il & rotating
armature (7). Both have a metal
core which is wound with
numerous lurns of thn
varnished copper wire,

The current flow is direcled
in such a way 1ha! the effect of
the magnelic poles attracting
and repelling each other causes
tha armature 1o rotale. This rofa-
lion is used for the locomotive’s
propulsion system

In the middle of the armature is
the armalure shaft or axis (8), A
pear, the pinion gear, sits on this
shafl. It engages the first gear
wheel of the gear train and thus
powers the locomaotive

The speed at which the
armature turns depends, for
example, on the number of win-
dings on the armature or on the
voltage. If you tum the speed
conlrol knob up, a highar voltage
is fed 1o the armatura and the
figld magnals. The armature
furns faster,

In order to be avle to cperate
In the opposite direction, the
armature and the gear frain must
furmn in the other direction

Tha field magnet has two
windings that are wound over
each other, The end of the bot
tom winding and the beginning
of the top winding are soldersd
togather on the brush plate

The current fiows from the arma-
ture through the brush on the
right side back to the brush
plate, from there to the middle of
the coil on the field magnet and
gither 1o the right around
through the bottom winding or o
the left around through the top
winding - according lo the posi-
fion of the rocker (13) on the
Teverse unit.

It the directional flow of he
current in the field magnel coil is
changed, then the magnelic
poles in the field magnel align
themselves in the opposile
pattem, while he pole in he
armature remains unchanged
The armalure twins in the oppo-
site direclion

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



3.3 The reverse unit

The current fram the main solder
point reaches the reverse unit in
a manrer parallel to that for the
matar, Magnetic force is also
used hara.

A coil js wound around an
jron core. The magnetic induc-
tion of the coil altracts a reverse
unit armature (10) to the reverse
unit magnet (3). The reverse unit
slider spring (1) holds the arma-
lure back, however. The mag-
netic field does not becoma
strang enough o overcome the
resistance of the slider spring
unfil the reversing vollage o
24 volts Is reached. The arma-
ture is pulled over and the
reverse unit slider (12) is pushed
to the right. The armature then
pushes a rocker (13) from righl
1o left or vice versa and the curr-
ent Ihen fows through the other
half of the field coil winding.

5 8 5 7

3.4 The headlights

The light bulbl(s) (14) are con-
nected parallel to the circult for
Ihe motor, A wire connects the
main solder point with the head-
lightis). The curren llows via lhe
insulated socket(s) through the
buI]b{sJ o the lucomative frame
(15).

The moftor and reverse unil
also have electrical contact with
the locomotive frame. The current

flows through all locomaolive
wheels not equipped with trac-
lion tires and bath running rails
(K frack and 2000 series track)
or the entire roadbed (M track)
back ta the brown socket on the
Iransformer,

3.5 Overview of the circuit

/

third rail

pickup shoe

FM choke

main solder poin!
brushes

field magnet
armature
armature shafl

= (I S I CC R

9 reverse unil magnet

10 reverse unit armature

11 reverse unit slider spring
12 reverse unil shider

13 rocker

14 light bulb

15 lncomotive frame



How a locomotive functions

4.1 Smoke generator kit

Many Mirklin locomotives can be equipped with a
smoke generator. Most of the large Marklin steam
locomotives come from the factory ready for the
installation of this unit.

No. 7226 Marklin smoke
generator

For locomotives

3045, 3046, 3047, 3048,
3082, 3084, 3085, 3102,
3315,

3308, 3309, 3310

3609, 3610, 3684
The smoke genarator is inserted
into the smoke stack from above.
There is a spring-loaded contact
in the locomotive which provides
the necessary power connection.

Seuthe no. 20
smoke generator

For locomolives

3083, 3091, 3092, 3093,

3318, 3518, 3618
The locomaotive 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 is already
installed at the factory.

Seuthe no. B
smoke genarator

For locomaotives 3089 and 3094

The locomotive body must be

removed and the smoke genera-
tor is inserted into the smoke
stack from below. Solder the
yellow wire from the smoke
generator to the main solder
point {brush plate)

The following installation tips
require in part changes fo the
locomative body in addition 1o
alteralions inside the locomotive.
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 locomaotives with a narrow
smoke stack and a metal body

Internal alterations are required
far these units. In 50me cases
Ihe frant headlight illumination
musl be relocated or removed

Seuthe no. 100
smoke generator

For locomotives with a plastic
body. Internal alteralions are
required for these units. In some
cases the front headlight illumi
nation must be relocated or
removed. The smoke stack must
be sawed off and replaced by
components included with the
smaoke generator

seuthe smoke generators are
available from your dealer,
The Seuthe Company, Frih
lingsstr. 15, D-T7321 Eschenbach,
Federal Republic of Germany, will
be happy to send you a list of
dealers.
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Marklin couplers consist of three parts

4.2 Couplers

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
left there (principle of the RELEX coupler).

coupler hook

coupler loop

preuncoupler tab

RELEX coupler TELEX coupler

! Several Marklin locomatives are

2quipped with the TELEX
coupler, These unifs can be
found in the current HO catalog.
These locomotives can be
uncoupled from their cars &l any
spof on the layoul by remole
contral at the transformer.

The first revarsing impulse
uncouples the locomotive but
| keeps the same direction of
travel. It is with the second
reversing impulse that the leco-
mative changes direction and the
coupler returns to its normal
| position,

In the Digital system the TELEX
coupler is operated by remole
contrel as an auxiliary function,
Pressing the "function” button
turns the TELEX coupler on and
pressing the "off” button tums il
off again,



How a locomotive functions

4.3 Retrofitting close couplers

Many cars are available with the complete Marklin
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 guestion remains how you
can convert cars and locomotives already on your

layout to the close coupler.

The guide mechanism for the
new Marklin close coupler would
require considerable changes to
the frame, trucks and on some
cars and locomolives also o the
body and interior for the close
couplers. For this reason retrofit
installation ol the complete close
coupler is not possible in
existing cars and locomaotives
Changing the numerous compo-
nents for a retrofit &lso does not
make sense.

A partial retrofit s provided
lor a large number of the HO
cars and locomolives. This
makes it possible to use the
close coupler without the guide
mechanism and still allows the
use of the other advantages of
the Marklin close coupler in
addition to providing a nolice-
able decrease in the car spacing.
A close coupler head was deve-
loped for this purpose which can

be used on locomotives and cars
with the plastic version of the
Marklin standard coupler. A set
of couplers offered under the
catalog number 7205 containg
10 coupler heads for locomotives
and 40 coupler heads for cars.

Cars and locomotives ol
other makes with the NEM
coupler pocket can be retrofitted
with the 7203 close coupler. You
must make sure thal the coupler
pockel 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 not
guaranteed with all makes. In
certain siluations the buffer
plates must be filed away to
allow clearance or be replaced
with Marklin buffers.

Changing the 70163 close coupler

Cars and locomotives that can be retrofitted are

Locomotives

30zs
3041
3043
30489
3058
3074
3075

as well as variations of these cars and locomotives.

3146
3153
3160
3163
3167

3324
Jaar
3355
3352
3356
3366

3646
3653
3655
3674

Cars

4074
4084
409
4092
4093
4095
4096
4087
4098
4099

4121
4122
4123
4124
4125
4134
4135
4138
4139
4140
4145
4146
4147
4149
4150
4151

4153 4220
4154 4221
4157 4222
4158
4158
4160
4161
1162
4164
4165
4166
4168
4175
4176
477
4180

all cars in the 4400 series

a674
4675
4676
4677
4678
4679
4680
1682
4684
4665

4687
4689
4690
4692
4693
4695
4696
4697
4698

4659
4700
4710
4718
4780
4781
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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
Mirklin propulsion system can be considered as a
standard for present day model railroads.

A further development of the
Marklin molor with & new type
of control glectronics (which
maonitors the entire propulsion
system) is used lor the new
locomotive generation (2500
series), This allows these loco-
malives 1o achieve absolutely
pratotypical operating characte-
ristics and enormous power
reserves. Moreaver, L is possible
for the model railroader to adapt
the operating characteristics of
the locomatives to his individual
requirements.

Important requirements for
modern molive power that have
arisen from maodel rairoading
praclice are ulfiled by the “five
stars” of the new propulsion
concepl

o - - g
vk LR & & 1

The five-pale high eficiency
motor delivers especially high
torque across the entire speed
range. It runs with absolute quiet
and smoothness at the slowast
speeds and with a load,

The electronic contral of the
speed compensates for changing
locometive loads. This makes il
possible lo have near constant
speeds on grades, sharp curves,
through dense concentrations of
turnouts, with heavy train loads
or when pushing cars

[

B

o de ok

The speed preselection feature
allows you to adjust the desired
maximum speed infinitely in the
locomative o fit the lype of
locomotive and ils application.

o ok ek o

The acceleralion rale conlrol
causes (he locomaotive 10 starl
slowly from a standstill and
accelerate in a profotypical man-
ner to the desired speed. This
teature is individually adjustable.

LE & 8 &

The anti-whee| slip control gonti-
nually adjusis the effective out
put af the propulsion system to
the operating situation. Wheel
slippage al the load limit of the
unit is prevented, thus resulting
in a considerably higher tractive
efforl,

The molor as well a5 the glec
Iranic circuil plate are protected
against overloads by a current
limiter. This eliminates damage
1o the propulsion system and the
motor in the event the locomo-
live should become blocked or
jammed

All locomotives with the
drum-style commutator motor
{brushas no. 60146) can be
retrofitted with the five-star pro-
pulsion system. A conversion kil
lor this - armalure, circuil plate
and all necessary wiring and
mounting hardware — is availzble
under catalog no. 7180, As the
retrofit installation of this pro-
pulsion system requiras a certzin
amount of knowledge, it should
be carried oul by a frained
Mérklin dealer. When the instal-
|ation of the conversion kit is
done by an authorized dealer,
you will receive a one year gua-
rantee for the electronic circuits.



Design of a Marklin locomotive

5.1 The class B5 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 Hollental 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 locomotives ever to be
operated in Germany.

The prototype of the 3309 Marklin locomotive is the
85 007 which was the last of its kind to be retired in
1961. It was later set up as a 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.




5

No. Descripfion Calatog No. No. Descoption Camalog No.
1 locamotive body (complete). 24484 33 pai of brushes .. BO148
with 34 ravarse unit ., e e ST
2 smoke deflector (right)... ... . 23278 35 scraw (plastic) . . ..... ... _Tas0g
3 smoke deflzctor (leH) 23279 36 insulating washer. ... ......T2136
4 headfight lens 24495 37 pressure quide. . ... .......24450
5 headbightlens ........... 24498 30 awivel mrme L u L 24 468
6 window . 24497 39 sorew, .. V. 15018
7 mounting scraw. .. .. 75314 :t: citcuit board .., . ?;::g
i T Al et | gty L
:;T el RS 24478 42 valve gear rigging ... .. .24 487
8 rear supporting frame oo 24475 :i :;::nl!l‘i}:?ll?;ns-em. ggg;g
9 inlermediale gear {2 36/7), . . 23916 45 deck piale i IHZHGE
10 bearing pin .. ... coea2d 184 46 Tantarn e T
11 gear wheel (7 24) . 23245 47 headlight orah fran T
12 gear wheel Z16), ... ....... 23246 :
; 48 cylinder (righn) 24578
13 driving wheel and axle 43 cyfinder (left 54570
233, 0h16). .. s -234B9 50 rivet -J'E 023
with R
. 91 brake rigging. . ..oooviiienis 24492
14 Iraction tire ; .. 71583 52 brake figging oa44p
15 drving wheel and axle 53 coupling foc. aaaar
S e 54 coupling rod, vriesie 23448
16 driving wheel with traction 5% olpiiniod 23440
17 g:;itnn lv?e-s.l [Di&l- """"" sggg; 56 hex head mounting ball, . . .. 75513
e M 57 hex head mounting bolf, ... . 75514
18 gear wheel 217)........... 23453 S5 hes i 7570
b B E 1 oy 23452 ol R
20 snalt 23451 59 valve gear {nght) ... ........ 24478
R 60 valve gear (loft) 24483
21 front support frame ... .. ... 24477 f
23 dilving wheel and asle with ;‘; “ﬁ":ﬁg':’l'a'ﬁ Ty ;::gg
traction fire (33,0 16) .. ... 23456 i Al L R
3 63 magnet .. ................24480
23 driving whest and axls
{233, D 16) T B R BT i 24457
; e L 65 coupler hook ., . ... 24456
24 drlwng whisal with tiaction tirg. 23454 85 waiow 75312
;: ::;e"[" MNATDE Bl g;:z: 87 trailing truck complele). ... 24564
SR WL i 71| S P P g 22924
27 relaining ring. G049z s 4451
28 field magnet. .........o..e 23139 70 coupler hook .. .. 24450
AR SHDRIN Se Sl T1 pRKUPSIOR. o ooy ieeiiis 7164
30 brush plate (black), 23135 72 scraw. . ; ... 75608
31 solderlug - 23147 D = diameter in millimaters
N s e TE514 £ = pear leeth coun!



Design of a Marklin locomotive

5.2 The class 216 diesel locomaotive

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 locomotives in this class are equipped for multi-
unit and push/pull commuter operation.
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Ko, Desoription Calalog No. Ho. Descriplion Calalog No
1 locomofive body (complate). . . 22 560 19 FMchoke.......... A0051
with 20 revarse unlt, . 20824
2 headiight lens assembly .. 22563 with
3 lign shield. . - 22 564 21 sliderarmspring .. ... ....... 7184
4 screw, s rem el R ) and
power truck {complete) .. . 22544 22 SUIEW.... ... . 18511
with the mosl impariant pars: AL AT R .. 225582
5 power truckframe ....... .. 22545 with
mounted on it 24 buflers. . . s T
6 idler gear (2 30113) .22 261 25 fightbulb ... ... ... 50015
7 bearingpin ...l 22310 26 support plate. ... .. ... 21862
8 idler gear [2 32/14), .. .22 263 27 counler sunk screw .. .. 78619
9 intermediate gear (2 33) ... . 21677 28 coupler 70156
10 gear{Z23).... 22546 B R
11 driving wheel and axle (power fruck) ... ..., ooe 22557
ez, n12)... 213 30) B e sy e TR
with 31 truck (completel. . .. ...22550
12 tractionlre ... . T154 32 mounting sctew. . ... ... 75351
13 driving whegl with traction 33 truck lrame 22555
e (D 12) . Ll P YEeT 34 pickup shoe 7164
14 fiald magnet.......... ..., 22218 39 sorow, ... L TREID
15 armalure v ) T45
16 brush plate —1
ui i g |, MERNIGOCR . T8AB0 D = gigmeter in millimeters
18 pair of brushes . ......... 60030 2 = qgear teeth count



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.




5

HNo. Description Catalog No.
1 Iocomotive body (complete) . . 24 T60
with
2 headlight lens assembly ... 22290
3 llgntshigid. ........ . ..., 22289
4 roof windows . . . ...22293
5 contasbstip . ...oaann .22294
& single arm panlagraph. . .24 166
7 Sciew, . .. TBB07
8 screw. .. ... Fab00
power truck fcomplate) ... 25212
with the most imporiant parts:
9 power lruck frame . . ... 24716
mounted on it
10 bler gear 2 36/9). . . 24717
11 bearingpin ...............23184
12 intermediaie gear (Z42) ... 23731
13 inlermediate gear (Z 36) .. ... 21667
14 drwving wheel anc axle
it I DS R 22309
15 Iraction lire 7153
16 drwing wheel and axe
s R R R R 22307
17 driving wheel with tracticn
i AR R 21761
18 driving wheel (D 14)...... ... 21786
in addtion
19 [ield magnet, 23139
LT I e 24548
eiliehnish e i e 23135
BRERIBN Ly G s 7012
23 pairofbrushes ... ..., 60146
2 el T R BO091
25 reverse unit 25220
with
26 sliderarmspring............ 7184
and
e . TBS510

N
28
29
n
1
a2
1
34
5
36
ar
an
39
40
4
42
43
44
45
46
47

=)

1
i

= dameler in millimelers
= gaar teeth count

. Dasceiption Catalog No.
Oressure quite. ... 24459
INEEKEL | v s ddass o242l
calenary selector switch. . .. . . 21478
SCAW. ... ; cve dBAOT
vl |t S S 1
circuit baard {with wire) . _ . . .. 24680
insulafing washer. L s 180
headligat lens (bracket) . . ., . 22 287
bulier vhwmetre O TG
lightbulh. . ... oociie ... BODOB
lampsockst: s e e 25082
7 [ L1 RN e 47 504
fruck frame .. ... ool 22303
couplerhook . ... ..., L2233
SGIEW, 75020
truck (complete). 22283
Celip.. - ..o E0BO2
insulation (without wire). . ... 21470
plckupshog. ... ooiiien . T164
L .. ToB0B



Useful tools for your workbench

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 tools
and equipment will be listed once again.

6.1 The 13005 tool kit
The most important small tools
are confained in the no. 13005,

Twe screwdrivers

for all slofted screws on Marklin
Iocomotives and powered units,
but also for plugs and sockels,

A cross point screwdriver
for screws on plastic passenger
cars and for some of the newer
Marklin locomotives and
powered units

Two nut drivers,

sizes 3.0 and 3.5 mm

for lnosening and tightening the
hexgonal nuts and shoulder
screws on locomolive valve gear
and drive rods.

A small pair of tweezers
for changing brushes, installing
springs and much more

6.2 Other tools
The following is also useful

A piece of sturdy cotton cloth
or linem rag
for cleaning dirty parts.

A pair of needle nose pliers
lor bending work and holding
parts,

Alocomotive cradle of soft foam
for holding a locomotive during
repairs

A hobby knife and

wire strippers

for stripping insulation from wire
and for scraping varnished
copper wire.

In addition to these tools, you
will 2lso need a train transiormer
and two jumper wires. Attach
alligator clips 10 the ends of
these wires, so thal you can
keep your hands free lo do work

/
45

\



6

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 soldering work.

oeooOOOOOOPOODOOOOOTOOOODO®
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
note of the following:

All surfaces to be soldered must
be bare and clean, i.e. free from
paint, grease, oil efc...

Only use rosin cora solder. Never
use flux as it usually contains
acid and will attack the metal
around the solder joint and
insulation.

Wail until the lip of the soldering
iran is really hot belore doing
any work! Wipe the tip on a wet
arlificial sponge each lime
betore doing any soldering.

Tin the tip of the soldering iron
firsl and then both of the arcas
to be soldered.

Hold bath of the pieces 1o be
soldered together and heat them
with the saldering iron until the
solder begins o Now

Do not move the two soldered
pieces while the solder joint is
cooling, otherwise 1he joint may
break. If necessary, reheat the
solder joint,

The following are needed for
soldering:

A soldering iron (25-30 walls}
with a small steel-jacketed tip.
Copper fips flake easily and have
fo be changed frequently. Make
sure your dealer also has repla-
cement lips.

A soldering station wilh (em-
perature contral is befter, but
mare expensive, During scldering
work the lip is immediately
reheated to the desired tempera-
lure, 50 that there is no notice-
able loss in lemperature.

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

Fine rosen core solder.

A “third hand"”, It has two arms
which can be turned and swung
up or down; al the end of each
arm is an alligator clip. For
example, you can clip a wirg in
the "third hand”, hold the second
wire opposite it and still have a
hand free 1o hold the saldering
iron




Locomotive maintenance

Mirklin 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 Mérklin 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 SK BOD was manufzctured
by Mdrklin from 1947 to 1959 in
different versions, Today il is a
desired collector's item.

1.1 Changing pickup
shoes

The pickup shoe should extend
approximately 2 mm below the
wheels in order to insure good
conlact with the track. If it no
longer does this because the
springs have lost their tension or
because the shoe itself is worn
out and has grooves or pits, then
it must be changed. Il there are
No grocves present, you can
carefully adjust it to the proper
pasilion.

Be careful with pickup shoes
with asymmetrical mounting
haoles that the shoe is correctly
screwed on. Otherwise you may
have & shorl circuil, I the
mounting labs for the shoe are
hent or loose, squeeze them flat

against the insulation plate with
a pair of flat nose pliers. Use
only the original screw with its
special threads for mounting the
pickup shoe. I it is lpst, you can
qel replacements from your
dealer.

The pickup shoes for older
locomatives from the 1960's had
pnger insulation plates, The
mos! common types are still
available under the spare part
numbers 20157 (asymmatrical}
and 21201 {symmetrical).

In general, you can also use
the pickup shoes for the current
ocomotives, bul the screws
must be lightened more,
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7.2 Changing headlight
bulbs

60 010 screw-base bulbs for
metal sockets

Hold the sockel lirmly while
screwing the bulb in ar aut

60 019 and 60 010 screw-
base bulbs for plastic

sockets
Current is provided by two wires.
One is connecte solder

terminal which has a spring-
|oaded base. The spring tension
sirang enc ||J:Jh L]

must be s
produce ¢
The oth
some ol its |n~nl.\nnn ]

60010
60019

60010

converted 1o
n that also have
take the 60 010

19 v0lt b,

60 015 bayonet bulb
Turm the bulb 80° and remove

apening and turn it 902

60 000 cartridge bulbs (for
older locomotives without
lucite lenses

Lilt the bulb oul and repla
Check conlact spring ler

60 D08 bulb
Pull the bulb out o

the socket

with a pair of tweazers and inseri

the: new bulb

60008

7.3 Adjusting and
changing couplers

You can easily adjust bent metal
couplers by yourself, You will
need a no, 7001 coupler gauge
as well as a pair of flal nose

jplers are mounted
with only a screw_ If there is also
a positioning spring present (ex
on the 3065 locomotive), then
care mus! be laken thatl the
spring is screwed on straight
and that the coupler is properly
centered

On some locomotives and
cars the couplers have metal

mounting plates
First unscrew the body (or
the truck frames on locomo

tives), bend the mounting plate
tabs up with a screwdriver, then
bend ¢

To00m

hem straight with flat nose

pliers and remove the plale and
coupler

Install the mounting plate
with (he new coupler and bend
the plate 1abs over. The coupler
must swing to the sides with
spring tension and sit in the
center in its normal position

Replacment mounting plates are
available under no. 22741

Older locomatives such as
Ihe 3075 have a different mount
and an additi aver plale
which must lie under the bent
fabs of the mount. The cover
plate is not needed with the new
moun!




Locomotive maintenance

S ey ba cing traction

S, o
Marklin HO locomotives are
squipped with raction lires lo
prevenl a locomotive's wheels
from slipping when it first starts
up and fo increase traction,
especially on grades, The lires of
certain driving wheels are
grooved for this purpose

On locomotives with
coupling rods remove these
rods first. The best tool for this
s the nut drivers in the Marklin
19005 toal kit

On locomotives with truck
frames unscrew and remove the
truck frames first. On most of
these lncomotives the coupler
and truck frame are held on with
a COmmon Scraw

Full off the old traction lire with

aroove with your index
d finish pulling it on
e screwdriver,
times the traction tires
become Iwisted when installing
them. Inser! the tweezers be
ween the edge of the wheel
andthe traction tire and lift the
tive slightly. Then with the thumb
of your free hand, rotate the
wheel one or twa turns and the
traction tire will slip into plao
Wheels on locomoti
DC maoters (ICE, Red Armow,
0050) as well as the RE 500
cannat be turned by hand and
the tires must be removed and
reinslalled

wheel ie
with the gear train; otherwise the
driving wheel can become loose,
‘When mounting the truck
side frames back in place, be
carehul that the tw
ing lugs are positic
in their depressions in the frame.

Of course on the German
lIroad there never
fion { Sand was
1edvily on the racks in
case of ice and snow, and on
steep grades. The engineer had
to pull back on the throttle
quickly when starting up if the
wheels began 1o slip




7.5 Oiling

ona Mr hllr ocomotive are the
s, M

I-a-:-:nru'ut-
molors hrw an oil reservoir at
both ends af the armature shait
which is filled w :‘1 foam sponge

It an nli 1§

stuff a bit ol loa
lweezers into it befare aili
making sure that the foam aIs.J
gets under the armalure shafi,
5o thal the loam does nol pop

ot 1 during operation. Put
1-2 drops of the Marklin 7139

special oil in each resevoir.

On motors with drum-style
commulators, put a drop of oil
on each end of the armature
shaft

us! important places to oil

Other places o oil: The wheel
bearings and the gears.

Use Marklin's special oil
d oll destrays motors
ving machine oil is loo

On no account should oil be
put into the maotor howsing or an
the pickup shoes. Never use
0241 smoke fluid for oiling
purpe

On the prototype oil must
also be put info the axle be
rings. For Mirklin locoma




Locomotive maintenance

7.6 Changing brushes

1.6.1
60 030 for motors with a flat
commutater

Brushes creale the electrical
contact with the armature. The
copper-mesh brush cleans the
commutator surface. If the brush
has become too short or if the
contact surface of the brush has
become irregular, problems with
electrical contact to the motor
will occur. In addition, an exire-
mely dirty copper mesh brush
can no longer clean the commu-
tatar surface, Bath brushes must
be changed.

Lift bath brush springs out of the
way. Using tweezers, pull or
push the brushes out
No trace of the old brushes

can be allowed Lo remain in the
brush wells, Clean the latter with
a cotton swab or with a thin
wooden stick wrapped in a bit of
rag.

Insert the new brushes with
the copper brush on the side
with the brush spring benl at the
end. Reposition the brish
springs so that they have good
cantact with the brushes.

I the locomotive still does not
aperate properly or comes (o a
stop after a short while, check
the Tollowing:

Are the brushes seated properly
on the commutator surface? fre
there still pieces ol the old
brushes present?

Are the brush springs properly

positioned on the brushes? The
brush spring with the ben! end

must stick in the middle of the

copper mesh brush,

Wilh the transformer turned on,
press on the brushes with the
tweezers. If the locomotive ope-
rates, then the brush tension is
too weak. Lift the springs oul
and bend them slightly inward. It
is best i you grasp the spring
about 5 mm from the end with
the tweezers and press at the
sama time on the end with a
small screwdriver

Your dealer has replacements
for Iost or broken brush springs
(part no. 20 078 and 20 094).




7.6.2
60 146 for motors with
drum-style commutators

Lift both brush springs out with
the tweezers. Do nol bend the
springs!

Push the brushes out. Insert
new brushes with the tweezers,
then replace both brush springs
in the glots with the tweerers

Be careful that the brush
does nol fall into the motor
housing, If it does happen. you

can usually get it oul by shaking
the housing a bit, Decasionally
the brush plate has Lo be
unscrewed to get at it. On no
account can the brush be
allowed to remain in the mataor
ng, as it could jam the
armalure.




Locomotive maintenance

1.7 Installing, adjusting or
replacing the reverse unit
slider spring

First slip one end of the slider
spring over the plaslic hook
using a pair lweezers. Press on
the loop of the spring with your
thumb, thus haolding the spring in
place. Hang the loap at the other
end of the spring over Ihe brass

I the locomative reverses by
itself at high speed or just
stands and makes a buzzing
noise, then the brass hook must
be bent to the left to increase
the spring's tension. If this does
not work, then the spring can be
hung on the hook several loops
fram the end,

I the locomaolive reverses
direction only after jumping
down the track a bil or does not
reverse al all, then the hook
must be bent Lo 1he right to
decrease the spring’s lension

Il this does not 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.

I the hook should break from
frequent bending, the reverse
unil shider is avallable as spare
part no. 20 821, The slider
spring is also avallable al your
dealer under catalog number
7194

For reverse units on locomatives
with TELEX couplérs or on rail
cars with headlight reversal, the
lension of the slider spring can
only be adjusted by stretching it
or by hanging it several loops
from the end. Be careful that the
spring is Iree to move and is not
obstructed by the wire soldered
on the same side.
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7.8 Adjusting or changing
pantographs

If a pantograph no longer has
proper tension, then the cause is
usually the springs used for
keeping it pressed against the
calenary wire; they are either
missing or worn out.

New springs can be hung easily
hetween the hooks provided for
this purpose.

Replacment springs:

Single arm pantograph 76 563
Scheren pantograph 76 560
old Scheren pantograph

(ex. 20 780) 20136

Io change a damaged panto-
graph, the locomotive body
usually has to be removed and
the pantograph mounting screw
taken off from inside. Tha
instructions for a locomaotive in
question give more precise
directions for this. Be careful

thal the insutators are posilioned
praperly on the rool of the body

1.9 Cleaning a locomotive

The: chemical cleaning solutions
{electrolytic baths) on the market
or ¢leaning oils do not make up
for the need to remaove residual
dirt from the locomotive. There is
the problem of how to dispose of
these liguids which may be
hazardous Lo he enviranmenl,
Far these reasons il is best
to use only 2 strang cotton rag,
a pair of tweezers and a small
screwdriver for cleaning pur-
poses

7.9.1 Cleaning the driving
and pilot/trailing wheels

The wheels create the electrical
contact betwaen the rails and
the locomative, When they are
very dirly, arcing can ogcur dur
ing operation and thers can be
problems with electrical pickup.

lUse a hobby knife or 2 small
screwdriver to scrape dirt from
Ihe wheels and then polish them
with & rag.

7.9.2 Cleaning the interior of
the locomotive and the
mechanism

I your [ayout is on a carpet, it is
very easy for carpet fibers to get
inlo the mechanism.

Remove all fibers, particles of
mialerial, bits of grass and ather
scenery with a pair of tweezers,

7.9.3 Removing oil from the
locomative

Remove all traces of oil with arag
On many locomolives there is a
C-clip on the end of the arma-
lure shaft at the brush plate.
Remaove this clip and take the
brushes cut of the brush wells.

Unscrew the brush plate and
carefully lilt it away lrom the
mechanism. Take the armature
and field magnet out (being
careful not to break the wires to

the fieldmagnet). Clean all traces

of oil from the motor housing
with a rag

If the commutator surface is very
dirty, clean it with a pencil eraser
or a fine fiber glass brush and
then scrape oul the gaps bel
ween the armature segments
with & pin. Somelimes the com-
mutalor needs to be lurned to
true up its surface. Leave this
job to your dealer or to a repair
slalion thal has the necessary
equipmen lor this work

We advise against using
gasoline as a cleaning agent. It
can attack plastic parts such as
gears either dissolving them or
making them brittle, thus caus-
ing them to break.



8.1 Dverview of possible operating problems

Locomotive does not operate  headlight does not work, transformer indicales a shorl circuil 9.1
headlight does not work, no short circuit 8. 2
headlight does work 9.3

Locomotive operates, but  squeals or squeaks diﬂing _operaiiun — 7.6
jumps farward when re'.lersiﬁg 2 i
not from catenary 9 4
only in ane direction 9. 5
too slowly B 9. 6
romes suddenly 1o & slop al high speeds after a while 9.7
does not reverse, bul begins to race during the reversing process 9. 8
continues to Iravel al high speed in the new direction during the reversing process 9.1
slows down as the transformer is turned up and finally comes to a stop 9.10
only haltingly, headlight flickers an
only intermittently 9.12
rocks or wobbles 9.13
locomotive wheels slip 9.14
derails on curves 9.15
derails on lurnouts - _ B 89.16
headlight does not work 9.17
smoke genarator does not work 9.18
TELEX couplers do not work 8.19
additional tips for locomotives with electronic reversing 1 i i 8.20

additional tips for digital locomaotives 9.21




Correcting problems with locomotives

5.1 Locomotive does not operate —
headlight doesn't work -

transformer indicates a short circuit

8.1.1 Check to see if a metal coupler is so bent
ﬂlat |t tnunhas the thlni rail uf ﬂll Ira:l

pler gauge of

9.1.2 Take the locomaotive off the track. | the
[ramrulmEl slill shows a ehorl cireuit:
) I| vaut, not in the log

9.1.3 llluusw tha nlchup shoe. Clip on
5 ground and th

Possible causes of the problem if the moter now
functions:

lnwner:t IJleU[.I shoe for the locomolive.

b...... The pickup shoe was incorrectly screwed anto
the locomotive
n&tall the pickup sho aclly

€...... Anincorrect screw for mounting the pickup shoe
was used. A screw with too large a head can
cause a short circuit.
‘- || aLE aLit

d...... Pickup shoe is damaged.
Replace mckup shoe

@...... 1he pickup shoe is tauching the frame because
the springs are bent or have lost their tension.

Replace pickup shoe

f...... The wire fo the contact plate has a bare spol.
r‘.' | |:: 2 WITE

@...... The solder paint on the contact plate is too thick
ar'u presses agamsl the locomotive !rame
emove the & 15 soider and resalder the ]
ton the oo ||-'. | plate

h...... The bare wire end at the sclder point is too fong
and touches the frame.
shorten the wire end and resolder or replaceé Lhe

9.1.4 Put the pickup shoe back on and tighten its

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

If the motor now works:

& shart circuit is being produced between the
body and a wire or a solder point on the locomo-
tive. Sometimes the source of the prablem can
be traced by the location of a burn spot on the
interior of the body and the problem can then be
cormected.

Possible causes

. Awirg was clamped to the frame and part of ils

insulalion destroyed when the body was screwed
an

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

insulated.
Insulate the solde

. (One ot the two capacitors on the brush plate

gxtends too far out and is pressing against the
locomuolive body.
Bend the capacilor downwirds

. The contact spring for the smoke unit is bent and

is messmg agalnst the bodyr

Bend the spring back to its orginal position
g F




9.1.5 Now unsolder the headlight wire(s) fromthe §.2

main solder point.

If the motor now operates:

On locomotives with several headlights touch the
main solder poinl with the wires, one at a time,
Lo delerming which headlight is causing the shorl
circuit,

9.2.1

Possible causes of the problem
8.2.2

B...... The headlight wire has a bare spot
Replace wire I

b...... On bulbs with a plug-in socket (G0 015):
The spring contact plate is nol correctly installed
and the spring is touching the locomotive body b......
Place the spring contact plate correctly in the
slots provided for it

€...... 1he bulb is missing and the spring is pressing Cuvrere
against the locomotive body.
Replace bulb

d...... On older locomotives with spring contact plates
(bulb no. 60 000):
The springs are bent (usually down} and ara
louching the locomotive body.
Bend the spring ¢ ci plate slightly up

B...... For bulbs with plastic sockets
Unsolder the wires from the lamp sackels' solder
terminals. If the motor now works, the bare end
of the wire on the side is probably too long 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 the way inlo the socket

The locomaotive 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 eircuit.

Using an electric locomotive, test:

Is the selector switch set for operating from
frack?
Aesel the selector switch If necessary

Is the upper part of the plastic swilch lever
correctly seated on the metal switching plate?
Clip the switching plate under the switch lever

Does the matal switching plate lie directly on the
contacl plates for the lead wires?

Bend the switching plate to produce @ mare
reliable contact

If the problem is still not corrected in cases b

and e, then the selector switch must be replaced.

On many locamatives the seleclor switch is
fo the locomotive I
musl be drilled oul fe
The: new switch can usually be installed with

small screws and nuts

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

If the motor now works:

B...... 1he pickup shoe does not have adequate contact
with the third rail.
Replace pickup shog

The wire from the contact plate to the main
solder point is loose,
FResolder the wire

9.2.4 Unscrew the body. Clip a test lead to the
main solder point instead of the pickup

If the motar now works:

Chack the wire between the contact plate and the
main solder point. There may be 2 poor contact,
Aesolder the wire

IF the problem siill exis1s, the choke may have to
be replaced. Take the locomofive Lo a dealer,



Correcting problems with locomotives

9.3 The locomotive does not operate —
headlights work

=
w
-

Check the following points first:

a...... The driving wheels cannot be lurned by hand:
184 13 ] HIYE IMust DE 1EET i
Aed Arrow, RE B00, Q050 and

b...... The brushes are missing or are too short,

€...... 1NE connections between the field magnet and
the reverse unil are broken.

d...... The solder conneclion between the lield
magnet’s center lap and the brush plate is
broken

8...... The reverse unit is engaged as soon as the
trensformer speed conlrol knob is lumed up
AT i nring

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

If the motor now works:
Increase the tension of the springs

9.3.3 The switching rocker on the raverse unit is
jammed and has no contact with the contact
plate.

na tension spring downwards

9.3.4 On reverse units with interrupter switches:
Press the end of the contact spring (1) carefully
down with a small scrawdriver, If the locomotive
now works, the spring for the interrupler switch
has toe little tension,

I Iy nd the bndg i I

22970

contact fingars

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

B...... The field magnet buzzes loudly when you turn the

Iransformer speed contral knob

up
o ,.

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

| MO The figld magnet does not buzz when the trans
former speed contral knob is turned up.

9.3.6 On older reverse units with fingers hent
inwards

21374

con-
1act
fingers
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9.4

9.4.1

9.4.2

9.4.3

9.4.4

. |s the selector switch defective?

Locemative will not operate off of
catanary

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

I this unit does not operate, check the connec-
lions in the catenary system,

Then check the following:

Is the selector switch set for catenary operation?
asel if wIlGh | Ay

of for T

Check ta see if the spring from the selector

switch has contact with the pantograph.
' 1he 5[ ] Lf e55ary

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

Possible causes:

. The pantograph springs have become discon

necled or are missing
Renla - [ £

. The pantograph is bent.

9.5

The locomotive only operates in one
direction

Check the solder joints

- hetween Ihe figld magnet and the reverse unit

- hetwean the field magnet and the brush plate
(both center taps).

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

Test to see if the reverse unit always
pushes the rocker to the same side
{locomaotive operates, but only in one
direction):

Possible causes

. The reverse unit slider is disconnected.

. The pin on the slider which pushes the rocker

back is bent
0 a pair of afl

solder poinls

rocker

9.5.4

. The hook lor the slider spring on the slider is

bent up or down,

. Alter placing the body back on the frame,  wire

i pressing against the rocker

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

On reverse units with a switching drum and
contact fingers:



Correcting problems with locomotives

9.6

9.6.2

9.6.3

Locomotive operates too slowly

Push on the brushes with a pair of
tweezers.

If ihe locomotive now nperates faster:
Replace brushes (see chapter 7.6

Lift the brush springs slightly up.

It the locomolive naw operates faster, the brush
spring lension is too slrong and is acting as a
brake on the armalure,

Bend the brush springs slightly back

If no increase in speed is achieved by these
measures, remove the armature.

Il the commutaton is very dirty:
Clean the commulator and &cra

stdll @ mew

i II a wmmng on the armature is scorched:

be replaced. In the event the
||||| 0 scorched

musl also be replaced

9.1

9.7.1

872

9.8

9.81

9.8.2

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

The reverse unrt armatura is lnntnlan
Ihe slider spring i

3 [OD weak [S8E .

The locomotive operates after the brushes
are pressed against the commutator with a
pair of tweezers:

Replace brushes (see chapter 7.6

The field magnet buzzes on reverse units
with a switching drum:
sed section 9.10.2 in this chapter

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

l'ls slldul splmn has too much tension

The rocker on the reverse unit is jammed

(see section 9.3 3 in this chapter)

9.9

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

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

or

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

In this abnormal condition the rocker still
has untut with tbu suldlr tlrm;na]

lace Lhe

For reverse units with interrupter switches:
The interrupter switch has continuous contact
with the slider beneath il due lo 2 bare wire, for
example, or oo large 2 solder jnlﬂt

ints and the wire connections




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

9.10.1 The pilot light on the transformer becomes
weaker at higher voltages:
o v laully cor o on

fiant

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

IT the: fault occurs in only ong direction, then one
of the two upper contact fingers has 100 much
spring tension on the switching drum.

Il the locomotive now will not aperate at all in the
opposile direction, you have benl [he finger back
too far.

wilh a small screw

I the problem occurs in both directions, then
both fingers have too much spring tension,

9.11 Locomotive
headlight fli

operates haltingly,
ckers

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

if the shoe its
Lhange tha |

9.11.2 Is there a poo
plate, the chol

ell has a groove or burn spots.

r solder joint on the contact
ke or the main solder point?
VITE

9.11.3 If the wheels are very dirty:
Iray

9.11.4 On three-axle locomatives where anly ane
axle is powered: (ex. 3029, 3087, 3090,
3104)

The center axle must have spring centact with
the running rails, alherwise the wheels will nol
have sufficient ground contacl. If you cannot feel
any spring tension from this axle, then the spring
is missing or is benl




Correcting problems with locomotives

912 Locomotive only operates inter-

mittently

9.12.1 The locomotive needs to be oiled

(see chapter 7.5)

9.12.2 Turn the driving wheels with your thumb.

The wheels cannol be turned with complete
freedom in both directions (strong resistance or
completely blocked).
heck t ( thare |

. You can feel that a gear is worn out (when it Is

turned there is no resistance at limes; the gear
slips).

. One of the wheels on the powered axles is loose

(it can be turned on the axle itsell)

The wheelset must be renewe i by 3

9.12.3 On locomaotives with Heusinger valve gear:

IF the main rod (5) and eccentric crank (3) are
incarrectly screwed onlo the main crank pin (2),
the eccentric rod (6) can become jammed.

It the axle is perpendicular to the main crank pin
(2), the angle between the axle-main crank pin
and the eccentric rod linkage (4) - main crank
pin must be 0-20°, depending on the lype of
locomotive.

Side rod

Main crank pin
Eccentric crank
Eccentric rod linkage
Main rod
Eccentric rod
Crogs head

Union link
Combination lever
Fiston rod

CGross head guide
Cylinder housing
Valve slem

Guide hanger
Valve rod

Link

Support bracket
Maunting screw

)




If the combination lever (9) and the union link (
are hanging behind the cross head (7) (instead
ol in front), the eccentric rod (6) will became
jammed

In the evenl thal nene of the prablems described
thus far apply, unscrew the entire valve gear
ncluding the side rods. On some locomotives
where both sets of valve gear are mounted to the
locomotive with a commaon screw (18), the
reverse unit must first be unscrewed. In this
situation a temparary wire must be connecied
belween the frame and the reverse unit which is
now lying loose and isolated on the locomotive.

The locomotive should now operate without any
problem

If the prablem happens again after screwing a
sel of valve gear on again:

f the problem happzns again after installing a

side 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 hales for the side rod mus!
all be simullaneously perpendicular beneath the
axles.




Correcting problems with locomotives

9.13 Locomotive rocks or wobbles

9.13.1 The traction tires are missing, dirty, twisted
or improperly seated:
Lhange frach g5 (5eg chapler 7.4

9.13.2 Lay the locomative upside down in the
locomotive cradle, connect test leads to it
and check at slow speed if ane or more
driving wheels are wohbling.
Il the case, take the locomotiv

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

The valve gear or side rod is bent.
I 3 lor tesl [ ler

9.14 Locomotive wheels slip

9.14.1 Traction tires are missing or have lost their
elasticity:
Install ney clion AET:

9.14.2 The wheels or the rails

are oily:

9.15 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:

. T A wire is caughtl in the mechanism
erolte he wire
hi-.-.. Choke is pressing against the body
THITE WITE
E...... Power truck is nol hanging correctly in the

9.15.3 On locomotives with a tender
Wires leading to the tender may possibly be too
short and do not allow encugh play on curves:
LRl T wilh orpater T
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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

9.17.1 Test to see if the bulb is defective

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

9.17.3 Check wire connections and solder joints
for the headlight

9.17.4 On locomaotives with electronic reversing or
a digital decoder, additional tests must be
done by & 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.
Clip a test lead to the tube and another lead to
the small wire on the bottom of the smoke
generator. If the smoke generator now funclions:

The small wire has no contact with the contact
Spring

b...... The smoke generator does nol have sufficient
ground contact.

9.18.4 Take the smoke tube out and push a fine pin
through it (do net do this with locomotives
3083, 3091, 3092, 3093).

9.18.5 If the smoke generator still does not work:
The heating coil Is burned out




Correcting problems with locomotives

9.19 TELEX coupler does not work 9.19.3 Unsolder both wires for the TELEX coil from  9.19.4 Check to see that both wires are properly
the ground and the reverse unit. Check soldered to the coil.
e B whether the TELEX coupler now warks, by
8.19.1 Check 1o see if both wires for the TELEX connecting up hoth test leads. If this is the If this is not the case:
coupler are properly soldered to the bottom case, then one of the two causes alraady P e This i

contact finger on the reverse unit and to the listed is the problem. Dtherwise, remove
grnulnd connection. " the TELEX coupler: coil mounts ara ve
1850I0er [005e or poory SoIdered wiras
Locomotive 3096 and 3309: 9.19.5 If a coil wire is torn or if the coil is

B t truck and pull out the wire for ﬂamgggd
- tlue lo an unsuccessiul attempt at soldering:

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

Hold the second test lead on the metal pivol
shaft of the swilching drum and, using a pair

Replace the coil. Replacement coils with

iy soldered on

tweezers, slightly prass the lower contact finger Lace-na. Cail-no.
against the contact plete on the switching drum. 2065 and 3031 21 405
1f the TELEX coupler respands, the fension for SR 3309 fiont 24 490
Ihe ccnlacl rlngm |s too weak, 1ear 22924
Adjusl linger {see sectior Jith its wires 3047 21 368 (complete rear

3.5b in thi tender truck)

Locomotive 3047 3096 22924

Lnsorew rear fruck on tender



9.20 Additional tips for locomotives with

electronic reversing

It is impartant to realize that the reverse unit
must be totzlly insulated from any ground
potential. For example, the no. 20 824 standard
reverse unit replaces the no, 25220 (see table in
chapter 10).

Do not try to do any soldering work on the

elactranic circuit board. If you have soldering
experience, you can safely replace a defective
circuit board. All conmections are color coded

9.21 Additional tips for digital locomotives

Although you can't open up a digilal decoder 1o
check out a problem, it is sasy lo track down a
problem in the digital system.

All digital locomotives can also be operated on
conventional layouts.

Set the locomotive on a conventionally
controlled stretch of track.

The locomotive does not work
Ihe tault is notin the digital system. Check ot

the locomaotive as you would a conventional unit

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

Mow set a conventional locomative on a digitally
controlled strefch of track.
{ the locamotive works, the problem s in the

Q1T 1000 Wi

Code the digital locomotive for another

address and set it on the digitally controlled

streteh of track.

The locomotive operates
The coding switches on the locomaotive decader
were not properly sel.

The locomotive does not work
ne locomoltive decoder is defective and mus! be

When testing digital locomatives, always connecl
the test leads to the frame and the pickup shoe
only, mewver (o the back of the decoder panel,
this can destroy the unit.

Do not attempt to carry oul repairs on the
decoder panel, as this will void its warranly



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 units were listed under the old

numbering syslem and were then included in the new numbering

syslem in 1957 without any significant change in their design. Their

are:

Catalog Mo. until 1957 Catalog No.  Model

CM 800 3000 class 89

CE  &00 3001 rlass E 63
CEB &00 3002 class E 63
FM 800 3003 vlass 24

™ 800 3004 class 80

DA @00 3005 class 23

SK 800 3007 clazs 06

F 800 3008 class 01

GN 800 3009 class 44

DL 800 amn diesel locomative
SET 800 3011 tlass E 44
SEF 800 3012 class 10000
SEH 800 3013 class 1100
RET 800 3014 tlass Re 4/4
CCS 800 3015 Ce 6/8.111
DE_BODK 3016 VI85/785
5T BOD 3017 Railcar set
GS 800 brown 3018 Da

G5 BOO green 3018 Da

Some spare parls lor locomo
lives and powared units that
have been out of production
longer than this are no longer
available. Check with your dealer
to see if he still has particular
pigces in stock,

There are units which have
had design changes over the
course of the years and paris for
the older designs are shown in
parentheses, ex. (7185) 7164,

Where thera are two
numbers separated by a diago-
nal slash, ex. 60 D0B/09, bath
parls are in the unit in question.

Some parts can be substituled
lar others, Examples are:

Replacements for reverse units
which are no longer available:

old new

20301 20824

20 866 23 400

21175 23400
21218 20824

21374 220970

21 899 23 400

Replacements for field magnels
which ara no longer available:

old new

20 287 22 220

21144 22218

21407 21533

21710 22218
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Catalog Class HRailroad Traction Pickup Pantograph Buly Brushes FReverse fumature | Field magnet Coupler Coupler
numbss lires shae it fiont raar
I - L = [C_ -] [- 1 7]
0 | S| © B e @ | IO
anon B9 0B 7154 [21453) ~ | {60000} 60030 120031} | 20068 121401) 20001 20001
7185 | 60010 20824 | 21533
an01/02 ER3 DB 7153 20157 7218 | 60000 60030 (20031) | 20068 21411 20001 20001
20424
003 24 08 7153 (21453) = | {60oo0a} G030 (200311 | 20088 21407) 20214 70154
7185 GO0 20424 21533
004 &0 ORG 7153 21201 = 60000 60030 2175 | 20293 22220 20309 20309
3005 23 OB 7152 20157 - £0000 60030 {21175) | 20068 21401 20381 70154
| 20824
07 06 ORG 7152 21201 - 60008 60030 21175 20283 20287 70154
3008 o DB 7152 21201 = 60000 6030 21175 | 20293 20287 - 70154
3hog 44 (i} 7153 7178 - Goong G030 21178 | 20580 20287 20381 70154
010 diesel lozamntive 7154 2071818 20780 60000 60035 FARN L | ~ N 20636 20636
o E44 (u:} 7153 20157 20780 60000 BO030 (21175) 202393 20287 2077 07T
20824
3012 BB 10000 SHCF 7153 20157 20780 £00040 EO030 {21175) 20293 20287 20837 20837
20824
3013 100 NS 7153 20187 20780 G0000 60030 21175) 20293 20287 20837 20837
20824
3014 Ra 4id | SER 7153 20157 20780 60000 BOO30 (21175) 20283 20287 20837 | 20837
20824
3015 Ce B/8 1 SER 7153 1175 20780 &0000 E0035 (20BER) 20707 20841 2133 21331
23400 |
3018 VT 95,795 DB T153 (7174} - (60000) E0030 (20031) 20063 2140 20983 20983
7164 60010 20824 |
017 Rail car sat = 20716/19 20780 60000 50035 21175 20707 20701 - -
ama Da brown S8 7153 20567 20780 60000 80030 21175 20064 214 21124 211248
3019 Da green J 7153 20157 20780 60000 80030 21175 20068 21401 21128 21128
021 V20,220 DB 7154 7183 - (B0000) 60030 20824 20243 [21144) 21166 21166
g0010 21218
022 E 94,194 1:] 7153 (7185 7218 60015 £0030 20624 21745 {21710 21842 21842
164 22218
23 E 18 Blue DB 7153 2120 20780 Gonoen 60030 20624 20293 Enzar 21331 2131
3024 E 18 green 1] 7153 21201 20780 60000 60030 20624 20293 E02a7 213 213
anzs |Expriss rail car sat oB - nir - E0000/01 60035 21175 20107 20701 20636 20636
3026 o1 DB 7152 21201 = BR0C0 g0030 21374 20293 20267 20381 21252
apar a4 i} 7153 7S E 60010 60030 21374 20580 20287 20381 21252
3028 B15515 i} 7154 1164 - 50001715 60030 21809 20068 21486 | 70412 70412




Spare parts for locomotives and powered units

Calalog Class Hailrgad Traction Fickup Panlograph Bulb Brushes Reverse Armaturz | Field magnal Coupler Couplar
fumber tires shoe unit front TEar
0 | || § | & |ivp=p| & | IC |Owm | om0

anze Indusiriz| lacom. 7154 7164 - - 60030 20624 20068 21401 20001 20001

3030 Dia brown 51 7153 7185 7218 fl015 60030 20284 20068 21401 21828 21128

3031 E1 LB 7154 20157 - 60010 60030 21374 20068 21401 21376 21376

3032 E1 08 7154 20157 - E0010 60030 20624 20066 21401 21411 21411

3034 E 41,141 bilue 08 7153 (T185] 7218 EOD1S (60020) 20824 (2006E) (21486) 21484 21484
7164 60146 23144 23139

3035 E424 F§ 7153 (T1885] 7218 BO015 (60030 20824 (20068) (21486) 1484 21484
164 G146 23144 23139

3036 1141 ll:] 7153 (T165) 1218 BOmM s (60030) 20824 (20068) (21486) 21484 21484
7164 60146 23144 23139

a7 E 41,141 green DB J 7153 (T1B5) 7218 B0015 (60030) 20824 (20068} (21486) 271484 21484
7164 | 60146 | 23144 23139

3038 BE 9200 SNCF 7153 [T1B5) 7218 | 60015 (60030) Znaz4 | (20068} (21486) 21773 773
7164 | 60146 23144 23139

3039 E10,110 DB (R K] T164 218 60015 (60030) 20824 (20068} [21486) 21484 21484
B0146 23144 23139

3040 E 40,140 DB 7153 7164 7218 60015 (60030) 20824 {20068} (21486} 21484 214B4
GO146 23144 23139

3041 1043 :1:} 7153 el 7213 60015 60030 20824 21745 22218 70412 70412

3042 11 DB 7153 7164 7218 60015) 60146 20824 23144 | 23138 70156 70156

60008

3043 Bc 84 7153 7184 7218 60013 G030 20824 21745 (21710} 12 That2
22218

3044 EA 800 7154 7185 7218 60015 | 60030 20524 20068 21533 20001 2000

3045 H DB 7153 7175 B 60010 | 60030 21175 20580 20287 20381 70154

3046 150 X SHCF 7153 7175 i 60010 EO0030 21175 20580 20287 20381 70154

047 44 (V]3] 7153 75 o 60010 | BO030 21374 20380 20267 20381 21252

in4a 01 (i} 7152 2120 - B0010 60030 21175 20293 20287 - 70154

3049 104 DRG.DB 7153 T185 (7218) 60015 60146 20824 25144 23755 Thd12 412

7207

3050 &g 6/6 SBB 7153 7164 7218 60015 BO030 20824 21745 21710 21708 21708

3051 1200 NS 7154 7164 7218 60015 E0030 20824 21745 21710 21783 21783

Jos2 1020 088 7153 7185 7218 60015 60030 20824 21745 ratali] 21842 21842

3053 E 03,103 ] 7153 7185 7218 60015 E0030 20824 21745 21710 22313 22313

1054 103 DB 7153 T164 T8 60015 BO030 20824 21745 218 2233 22313

3055 1200 NS T154 T164 7218 60015 B0030 20624 21745 22218 22783 22783

3056 Be: /8 I SBE 7153 T164 7218 60015 E0148 20824 23144 23139 T0156 T0156

3087 151 08 7153 T164 7218 BO015 | 60146 | 20824 | 23144 23755 70412 70412
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Catalog Class Railraad Tracticn Pickup Faniograoh Bulb Brushes Reverse Armature | Field magnet | Coupler Coupler
number tires shoe unit front rear
| 0 |= || § | @ || @ | BC |Owm | a0
3058 I 151 DB 7153 7164 7218 60015 60146 20624 23144 23755 D412 D412
3059 | BEg200 SNCF 7153 7185 7219 60015 60030 20624 20068 21486 217713 21773
3060 FT Santa Fe usa 7154 7185 = 60015 60030 20824 20068 21486 21563 21586
3061 FF UP USA 7154 185 - 60015 60030 20624 20068 21486 21583 21586
062 F7 NH/RG UsA 7154 7185 - 60015 60030 20624 20068 21486 21583 21586
3063 1600 CFL 7164 T164 60015 60031 20624 21744 21710 21783 21783
A064 W 60,260 i) 7153 7185 - 60010 60030 20624 20068 (21401} 21411 21411
21533
3065 W 0,260 (1] 7153 T185 = Go010 60030 22070 20068 (21401} 21378/ 21378/
21533 21377 21317
3066 204 SNCB 7154 7164 — 60015 60030 20624 21745 (21710 21783 21783
22218
06T MY 17100 bS8 7154 7164 = 60015 60030 20624 21745 {21710) 21783 21783
22218
3068 Di3a NEB 7154 7164 - G0ME 60030 20824 21745 21710) 21783 21783
22218
3069 260 SNCB/NMBS a3 7185 " 60010 60030 20824 20068 21401 21411 214N
3070 Rém 500 TEE SBBINS 7154 T164 G000/ 15 60030 22048 21745 21710 21829 21951
anm RAm 500 TEE SHB/NS T154/75 7164 - BOD01/15 60030 22049 21745 21710 ] 21851
22218 21954
21929
3072 v 100,212 DB 7154 T164 = G000 60030 0B 21745 {20287} 21842 21842
22220
3073 ‘Warship, D BR 7154 7183 = 60010 60030 20624 20293 21144 21166 21166
7 216 (] T154 164 - 60015 60030 20624 21745 22218 70156 70156
07 216 DA 7154 7164 60015 60030 20624 21745 {21710) 70156 70156
2218
3076 515/815 1] 7154 T164 = E0001115 60030 20068 21899 21488 70412 70412
aorT Rail Zegpelin 7154 T164 = 60015 60030 20624 20068 21484 i =
3076 DHG 500 7154 T185 = GO015 60030 20824 20068 21533 20001 20001
3080 DHG 500 7154 7168 - = 60030 20824 20293 22218 2000 20001
081 220 L] 7154 T183 60010 60030 20824 20293 22218 21166 21166
ez 41 i) 7153 7164 - GO015 60148 20824 23144 23133 21843 21842
3083 21 ETAT 7152 T163 = BO015 60030 20824 21745 22220 = 21842
3084 050 OB 7153 T164 & GOO15 60146 20824 23144 23139 21843 21842
3085 003 o] 7152 7164 = G010 0148 20824 23144 23139 H 21842
3086 ] SNCB/NMES 7152 7163 = 6OO15 60030 20824 20068 21401 22418 21842
3087 M KLAM 7154 T1B5 - 60030 20824 20066 21533 20001 20000




Spare parts for locomotives and powered units

Catalog Class Railroad Traction Fickup Pantograph

number lires shoe
0 | = | S

3083 0310 ORG 7152 T185 -
3090 ct KLVM 7154 T1B5 -
30 1684 Dg 7152 T1B5 -
a092 5306 F.Hay SLB. 752 7185 -
3093 164 B} 7152 T185 =
aned 031 LRG rsz 1185 -
3095 74 DB 7153 1185 -
3096 86 [¥:] 7153 7164
aogy 23 LB 7152 21201 -
3098 38 ] 7152 7185 -
3099 38,038 DRG 7152 7185 -
o2 53, Mallel 7153 7185 -
3104 Ba.0 {i:} 153 7185 -
3106 74 1] 7153 7164 -
nor 2321C SNCF 7153 7164 -
3108 44 OB 7153 175 -
3108 T18 KPEV 7153 7164 =

325126 ABa 2/4 SEE 7154 7164 25640
3 Fr sp USA T154 7185 -
3133 54 SHCB/NMES | 7154 F164 -
a4t 260 i1} 7153 7185 =
3144 vid TG0J 7154 T1B3 -
3145 Y 50100 SHCF | 7154 T1B3 -
3148 236 DB 7154 7165
347 212 DB 7154 7164 =
344 1] SHCBINMBS 7153 T1E5 =
a0 Northiandar ONR 184 7164 i
3151 A 3E 0 SBB 7153 T185 24800
31562 16 SNCE/NMES 7153 T164 7218
3153 120 DB T153 T164 7208
3155 3155 5-Bahn DB 7153 7164 7218
3156 140 DB 7153 Ted | 7218

Bully

60015

60015
G003
60015
G0015

60010
60015

60000
60015
60015
60015

60015
f0015
f0010
FOD1G
f000R
50015
50015
G010
60015
60015
AO015
BOD1D
60010
6000115
BO015
60015
B015
60015
60015

Brushes | Reverse Armatwre | Field magnet | Coupler Couplar
unit front rear
T aer| 3 | IC |Owm | @
60030 20824 21745 (20287) | = 70154
22220
60030 20824 20068 21533 20001 20001
G000 20824 21745 28220 - 21842
60030 20824 21745 22220 - 21642
GOO30 20824 21745 22220 21842
BOD30 20824 21745 (20287) = 70154
22220

GO030 20824 20068 21533 22532 21842
G030 22070 21745 (20287T) (21843) (21843)
22220 22887 22897

22924 22342

24456 24456

GO030 20824 20068 21401 20214 70403
60030 20824 20068 21401 22418 21842
E0030 20824 20068 21401 22418 21842
60148 (20824) 23144 23133 21843 21842

25220
60146 20824 23144 23755 20001 20001
60146 20824 23144 23755 24781 24281
60146 20624 23144 23755 24281 24281
60030 20624 20580 22220 20381 70154
E0146 20824 23144 23755 24281 24281
- = Motor: 25769 -

600310 20824 20068 21488 21583 21586
60030 201624 20068 214B6 21783 21783
60030 20624 20068 21533 21411 21411
60030 20424 20066 21533 20001 20001
60144 20824 23144 23755 10186 70156
60146 20824 23144 23755 10156 10156
60030 20824 21745 28220 21842 21842
60030 20824 20088 21533 21411 21411
60030 22049 21745 22218 21929 21951
60146 20824 23144 23755 70156 70158
60146 2024 23144 23139 70156 70156
60146 20824 23144 23139 70412 70412
60146 20824 23144 23139 10156 10158
60146 20824 23144 23139 21484 21484
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Calakog Class Railraad Traction Pickup Pantograph Bulk Brushes Reverse Armatura | Field magnat Coupler Coupler
numbes tires shoe unit front TEar
0 | || § | 2 |imme| @ OC |Oom | oo
3157 E 60,160 ] 7153 7185 7218 60010 &0146 20624 23144 | 23755 21842 21842
3158 1020 il:]:} 7153 T164 7218 60015 60030 20624 21845 22218 21842 21842
3160 1043 [i:]:] 7153 7164 7218 60015 60030 20624 2i7as | 2e218 70412 o412
3161 1200 NS 7154 T164 7218 60015 60030 20624 21745 22218 22783 22783
3162 E 424 FS 7153 TI64 7218 60015 60146 20624 23144 | 23133 21484 21484
31163 16 SHCB/KMBS 7153 T164 1219 G015 60146 20624 23144 23138 156 0156
3165 BB 3200 SNCF 7153 T164 7218 60015 60146 20824 23144 23133 21773 2773
3167 Ae 3/6 11 SBE 7153 T1BS 24800 GO015 60146 20824 23144 23755 70156 7156
3168 1200 NS 7154 7164 7218 BO015 &0030 20824 21745 22218 21743 21783
3172 11 ] 7153 164 25827 GOD0E 60146 20624 23144 23134 70156 71156
Locomotives with electronic reversing
3304 EQ o 7154 20182 - GO00E G0146 61001 81003 23133 70183 70183
3308 65 DRG 7153 T164 - GOO10 60146 25220 24548 23133 24456 24480
3309 B5 1] 7153 7164 = (GO018) 60146 22570 24548 23134 (24456) (24460)
GO010 24457 20460
22024 22826
3310 01z 1] 7152 164 (60015) 60146 25220 24548 23134 - 32540
BOOT0
kEAR] c KW.SLE. 7152 28251 - = - - = = = 7163
iz T5 KMW.SLE, | 7153 T1B3 - G001 60146 25220 24548 23139 21842 21842
BRIk 15 1] 7153 T1BS = GO013 60146 25220 24548 23139 216842 21842
3315 50 ] l 7153 28027 = GO00E 60146 - 23144 23139 21643 21642
3318 18.4 Rheing DRG 7152 T185 - I 0146 1001 f1003 23139 - 63
3322 194 il:] 1 7153 7164 25330 G000 60030 25220 21745 22218 2142 21842
3123 Red/4 SBE | 7153 7164 7219 (60013} 60146 25220 24548 23139 24B10 24810
60010
3324 1100 WS 7153 7164 7218 R 60146 25220 24548 23139 T0156 70156
3325 B8 7200 SNCF | Tis3 T164 7219 60010 60146 25220 | 24548 23139 24810 24610
3326 1800 WS 7153 7164 1219 60019 60146 25220 24548 23139 24610 24810
3327 110G WS | 7153 T164 1218 60019 AR 25220 | 24548 23129 LT T166
3324 R 4/4 ] SRR | 7153 T164 7219 {60013} B146 25220 | 24548 23139 24810 24810
E0010
3329 191 0B | 7153 7185 25783 £0003 60146 25220 24548 23139 25776 23776
3330 e 474 1V | SBB 7153 7164 28049 0010 G146 25220 | 24548 23138 24810 24810
3332 Ae B/6 SBR 7153 7164 25827 60008 60030 25220 21745 22218 21708 21ras
3346 236 double unil [bl:] 7154 7185 = 600149 BO146 25220 I 24548 23138 70156 T186
3350 Ae B/6 SBR 7153 71684 25069 &0008 G030 25220 21745 22218 21708 21708




Spare parts for locomotives and powered units

Calalog Class Railroad Traclion Fickup Panlogiagh Bulb Brushes Reverse Armalure | Field magnel Couplar Couplar
numaer lires shoe urit frant rear
D |eew (2| § | B |ivep| @ | IC |Cwm | oo
3352 Ce 6/8 1 SBE 7153 7164 25053 G000 E0144 25220 21745 22118 70156 10156
3353 1201 red OB 7153 7164 23846 GO00E 60148 E1001 61003 23139 To412 70412
3354 103 it} 53 7164 T218 GO015 60030 25220 21745 22218 22313 22313
3358 111 S-Bahn OB 7153 7164 7247 6000708 60146 25220 23144 23139 70156 70156
3366 Be 674 11 5BE 7153 7164 23460 BO00E 60148 25220 24548 23130 70156 70156
3357 103 b} 7153 7164 7247 GOD0E 60146 25220 24548 23139 22313 22313
3358 103 red 0B 7153 7164 2346 GO008 60146 B1om 61003 23139 22313 22313
3366 152 i} 7153 7164 257683 (6001%) 60146 25220 24548 23755 70412 fad12
BO0NE
33N ICE DE 7154 7164 25445 B0007/08
Locomotives with the & star propulsion system
3504 a0 bl:] 154 20182 = Goona 60146 61000 23139 61003 70163 70163
mn 4 KW.SLE. 7152 20251 - - - - - - - 70163
3518 164 DRG 7152 7185 = 60008 60146 1000 23138 61002 = 70163
3563 120.1 DB 7153 T1E4 23846 60008 G146 1000 23139 61002 70412 70412
3558 103 DB T153 7164 23846 60008 B0746 1000 23139 61002 22313 22313
Digital locamotives

3604 (ili} DB 7154 20182 - 60008 60146 BOBO 23139 61002 T0163 T0163
3605 RBe 2/4 3BB 7154 7164 25640 60008 - f0289 - - - -
3609 T18 KPEV 7153 T164 = 60015 BO746 GO0 23144 23755 24281 24281
3610 012 0B 7152 7164 = 60010 B0146 BOB0 25144 23139 = 32540
3611 [+ KMWSLE 1152 28251 - - - - - - - 70163
3616 &l i} 7153 1164 - 60008 Gt 46 G0 23144 23139 21843 21842
3618 184 DRE 7152 21453 - 60008 BOt46 BOBO 23144 23139 70163 0163
3623 Re 4/4 IV SBE 7153 7164 7213 60010 EOT46 EOED 23144 23139 24810 24810
3A25 EB 7200 SNCF 7153 7164 7218 60010 E0146 EOED 23144 23139 24810 24810
3629 19 i} 7153 7185 25783 60008 EO146 BOED 24348 23139 23776 25776
3630 Re d4/4 1V 368 7153 7164 28049 60010 B0146 BOED 23144 23139 24810 24810
3642 111 [0 153 7164 7218 60015 G014k GO0 23144 23139 TO156 TO156
3646 236 DB 1154 15 = 60015 0146 GOBD 25144 23139 0156 0156
3650 he 6/6 SBE 7153 7164 2506% 60008 60030 BOED 21745 22218 21708 216
3652 Ce &/B 1l SBEB 7153 7164 25853 60008 B0146 BOED 23144 23139 70156 70136
3653 120 ] 7153 T164 7208 BO00E EO146 BOBD 23144 231349 7412 Fi412
3654 120.1 red 0B 7153 7164 23646 60008 E0030 EOBO 21745 22218 22313 22313
3655 111 5-Bahn o8 7183 7164 7247 BO0007/08 E0148 EOED 23144 23139 70156 70156
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Calalog Class Railroad Traction Pickup Pantograph Bulb Brushes Reverse Armature | Field magnat Coupler Coupler
numbar fires shoe unit front TEar
D | || 8 B | | om | ew
3657 103 DB 7153 1164 T247 (BO0T0) G0146 | G080 25144 23139 22313 22313

GO0 |
3B38 103, red i} 7153 7164 23846 60006 G0146 | 6040 24548 23139 22313 22313
665 260 DB 7153 7185 - G100 a0030 GOA0 20068 21486 2137677 21316
an ICE DB 7154 7164 25445 B0007/08 = | = = = - -
3672 212 DB 7154 7164 - 60010 &0030 6080 21745 22218 21842 21842
3674 216 DB 7154 7164 = G008 60030 | 6080 21745 22218 70156 70156

3630 Kol 1,323 DB B 1164 = = - |
3634 50,050 DR 43 1164 - 60014 G0146 | &080 23144 23139 21843 21842
3696 B6 1] 7153 7164 - 60015 &0030 €030 21745 22218 (244586) (24456)
‘ 22897 22697
| 224 20924

|

|

|

|
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Be sure toinclude a feeder track
in the area between two signals,
s0 that this “intermediate”
stretch of track is supplied with
power for normal operation.

When mounting the track
with track screws, do not tighten
the latter too much; this will dis-
tort the track, the turnouts will
not function properly and you
may break the screw heads. I1is
best to stari the screws with a
pilot hole, using a 1.6 mm
{approx. 1/16") drill for M track
and & 1.2 mm (approx. 3/64")
arill for K track.

11.1.1 Wiring

The power output for all model railroad transformers is imited by law,

The output figures for our transformers are:

Train transformer

10 walls [only in slarter sets)

Train transformer 6671 16 walls
Train transformer 6631 30 waits -
Accessary transformer 6611 40 watls

Digital transformer  6002/03

52 walts [220/240 volis)

_50/42 wats (110120 volts)

The power consumption for all users on the layout must be

measured against this:

Qutput circuits

for Digital companents 1a _wa_lE__I_s

Locomolives 10 walls

Light bulbs in car lighting

ar snlenoid accessaries 1 wall

Swilching current for solenoid

accessories 6 walls

Turntable 10 watts =
Magne! crane 10 watls

Crossing gates 8§ walls

The solenoid accessories should
be divided among the transform-
ers so that no franstormer is
overloaded. On larger layouts it
i5 best o have separate trans-
lormers for salenoid accessorias
and lighting circuits. This also
applies to the umout/signal
decoders for digital operation.
All yellow wires should be
connected (o distribution strips
which are then connected lo the
transformers - keeping the
distribution strips for one trans-
former separated from those far

olher units. Be careful that the
blue wires do nol come inlo con-
tact with the track's roadbed

(M track). I light bulbs da not
burn, then the bulb is defective
or the yellow wire is not properly
seated in the yellow plug (ex. not
enough wire insulation has been
stripped ofi).

=l &=

When attaching a wire 10 a plug,
it is best to twist the copper wire
and bend it over after stripping it
and then insert it into the plug.
Tinning the wire with solder also
produces a good connection, bul
this also creates a weak spot at
the end of the tinned part of the
wire, Il the wire is taken up and
relaid often, this can lead to a
hreak in the wire that cannol
always be detecied immedialely.

Lay the wiring under the layoul
50 that it is accessible. This will
make ait easier lo work on later
if problems occur, Number all
solenoid accessories on the
wires undemeath the layout and
gnter these numbers on your
track plan. This will enahle you 1o
find the “culprit” more quickly
later on among a group of tum-
auls or signals.

Experience has shown that the system shown below for designating

different items works quite well:

81 52 83 for signals

n T2 T3 for tumouts

I for lights and lighting circuits
Pl P2 P3 for power to the track

R1  RZ R3 for universal relays

Be careful when wiring thal the
sel screws for two adjacent
plugs do not touch each other.

Some pecple like to lay the
wires under the M track roadbed.
This Is nol advisable, because
Ihe sel screws on Lhe plugs can
come into contact with the metal
roadbed for the rails and cause 2
short circuit or continuous
current to a signal or lumout
mechanism. Wire laid this way
can also be damaged when the
frack is screwed down on a
layout. Both problems are very
difficult to track down.

In addilian, the cover plales
under the tumpuls should not be
removed, as they protect the
mechanism as well as the
linkage springs.



Trouble shooting on the layout

11.2 Trouble shooting on conventional
layouts
{problems not covered under part 11.1)

11.2.1 Locomotive will not operate even when
directly on a feeder track. Transformer does
not |||I||:atn a slurt :m:ult

If current is present, the problem is in the

locomotive. Otherwise, check the following:

Is there current coming oul of the transiormer
{short clreuil 1est)?
Are the wires properly attached 1o the plugs?

i the soldar joint on

11.2.2 The locomotive operates only to a certain
spot on the track
Check the connection for the third rail at this
spot

11.2.3 The locomaotive does not operate, the trans-
former shows a short circuit when the
speed control knob is turned up

B...... [ake the locomotive off 1he {rack.
I the shorl circuil now disappears
is in the lncomaolive

b...... Take the cars, one after the other, uff the |I3[:|-t
Ii the short circult disappears t
certain car, then a b 0
louching the Whind rail. O [
shar :.I'I:5.|I in the car can also be the

E....... Pull the plugs Trom 1he red and yellow sockets on
the transiormer.
If the short circu
knob turmed up
and must be taken |

d...... Stick the plugs back into the transformer.

Look on the layou! Tor any small pieces of mela
n the track

8...... |fmecessary, you must Lia[[laHHL the alfu.tuj
track circult until you have leund the source ol
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11.2.4 The transformer indicates a short circuit 1.3  Trouble shooting on digital layouts 11.3.2 A command entered at a control unit has no
when the speed control knob is not turned Check points 11.2.1-3 as you would on a conven- ‘ﬂ_'“ o
up tional layout TR King.ihe track

a...... The accessory wire (yellow) has conlact with the The most fraquently occurring problems are o I shoul a sufe that
track ground snmewhere on thelayour the following: mpone linoed toaethar so that thes

a...... The emergency stop bution has been pressed. HEIRIEr pIS afs INCIIOEO W Bach Gigiial cor

b...... A decoder or a digital component is incorrectly
coded or nm}ked up

Check codings and connections Ata g 1ay isten IF A L

b...... The Iranslormer is defective and must be taken e

. The power circuils are not separated from each
{0 a dealer

other {or track insulators were not removed from

; various locations on the layout before convertin
11.2.5 A turnout or signal cannot be operated, that 1o Digilal). : y 0

is, it immediately resets itself to its original Check all iocations for track insulators
position and the solenoid buzzes

) ) " Other possible problems:

8...... [NB 0pposite pole of the solenoid has confinuous

F._’”'."?E':t; o Y e 11.3.1 When a locomotive passes over the separa-

tion point batwean digital and conventional
sections of a layout, the control panel cuts
out (the pilot light on the Central Unit goes
off}

Al slow speeds the locomotive's pickup shoe
short circuits both power circuits, The automatic
protectlun against warluads cuts nII |ne power

b...... When the solenoid accessory is hooked up fo a
circuit track, the circuit frack's cam is stuck and
rs causing a continuous contact,

ack [he cam rocker- lype Insulal

allon paint al
nsulatar at (i




Trouble shooting on the layout

11.1 Avoiding mistakes when building a layout

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

fime.

It makes sense to hook up a
transformer 10 a feeder track
when laying the firs! pieces of
Irack. Test a lncomolive an each
new streich of track before

mounting the latter permanently.

This way you can immedia-
tely recognize defective sections
ol track, shorl circuils and volt
age drop in areas of track al
some distance from the frans-
former. With voltage drop - the
lncomotive operates with
increasing slowness for a given
setting on the speed control
knob - acditional feeder tracks
musl be installed with feeder
wires back to the transformer.
This will allow the locomaotive to
reverse properly and 1o operate
without unintended drops in
speed

It a locomative comes to a stop
somewhere during a tesi run,
[hen thera is either a third rail
insulator from earlier use
between the third rail clips or the
clips are bent and do not have
contact with each other.
Solenoid accessories (tum-
ouls, signals or uncoupler
tracks) should be tested lor
proper operation at your work-
bench with a separate trans-
former betore being installed an
the layout. Otherwise, you could
run into some unpleasant sur
prises invalving additional unne
cessary work alter the installa-
tion, mounting and wiring for
these accessories is finished.

Test these accessories as
follows:

Plug the yellow plug into the
yellow sockel (lerminal clip} on
the transformer.

Touch the running rails with first
one and then the other plugs of
both blug wires.

The solenoid accessary should
operate properly at this point
and the appropriate fight bulbs
should fight up for sach switch-
ing position,

Signals are installed on the
layout as described in the
instruction sheet included with
gach signal. Il you have mis-
placed these instructions, you
can use the wiring plans in the
0342/0361 signal manuals, The
signal block should be tested
after the signal has been
inslalled and the two red feeder
wires have been connected. Set
the signal by hand for the test
run. I the locomolive overrung
the signal when it is sel at stop,
then both track insulators must
be checked. If the locomotive
slops when the signal is sot for
go, then the contacts in the sig
nal mechanism are either dirty or
jammed.



Trouble shooting turnouts and signals

Turnouts

All glectromagnetic turnouts (K + M)

. The tumnout can only be sel for one position.

Possible causes are:

- A blue wire is broken

- A blue wire is disconnected from ils solder
joinl on the solenoid

- A winding on a solencid is braken

- A solenoid is burned out

. The turnout cannot be operated electrically

The turnoul tongue has spring action

The causes are the same as in &, but both con-
nections are bad or the yellow wire has become
disconnected (the light is net burning!)

Ch wi |

12.1.2 M track turnouts

The turnout tongue is jammed,/cannot be moved
- The turnout base plate is bent

- The linkage haok on the lumout tongue (1) is
bent and is bumping against the turnout base
plale

. The turnoul tongue can be moved, but has no

spring action
On double slip switches:
The linkage arm is worn out or broken

12.1.3 For all other turnouts

Linkage spring is missing (2)
] [ 11 {[

Bell crank (3) is disconnected from the armature
arm (4} or - on manual switches - from the
weight lever

. Tumout tengue has spring action, turnout lantern
assembly can be turned, bul the lmoul tengue
does nol move

T | the tierr

12.2 Signals for M track

LIsing the 7188 home color light signal as an
example

. Signal swilches over, lights do not burn

Bulbs are defective

Base plate does not have proper contacl with the
[rack

Older base plates dao not have contact springs;
they were clipped under the bottom edge of lhe
roadebed. On newer pieces of M track the bottom
edges are crimped over so thal the base plales
no longer clip inlo place.
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The contact plate (1) is not correctly clipped into
place ar is broken

. The signal does not switch aver completely when
activated. It sticks
The mechanism housing is nol properly installed

The armature (2) is jammed in the solenoid or
the armature is stuck
The armature is fused {ex, from & short circuit)
- The springs on the spring supports are hent
- The refay spring is worn out
~ The cam for the relay is no longer properly
seated in the armature guide

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

are it

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

. The signal causes a short cirguit

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

The signal switches over flawlessly, bul the frain
control does not function. The frain remains
stopped even with a green light.

- A red wire has become disconnected Irom ils
solder connection

~ The contact springs (3) for the spring support
(4} are frozan together or worn oul.

Repair procedure:

Simple repairs

. Contact plate (1) is bent or broken (usually due to

improper procedure for changing the bulbs)

. A solder connection on the contact plate has

worked loose.

. The confact fingers (2) no longer have sulficien!

springiness (one or several bulbs are not fit)

. The contact fingers are bent {ane or several

bulbs are nol it or twa bulbs are il at the same
fime),




Tips for model railroaders

13.1 Controlling lighting circuits on the

layout

Conventional Marklin layouts

On larger layouts it is best to use ohe or more
separate accessory transformers for lighting
circuils and solenoid accessories.

Il you purchase reguiar train translormers
instead of accessory lranslormers with their
conatant 16 volt output, you can then regulats
the brightness of the bullding and street lighting
an your layout. Simply connect the lighting circuit
to the brown and red (instead of the yellow)
sockets on the lransformer,

¥Bs you two advantages. You can have
ealistic lighting and at the same time
increase the lite of the light bulbs considerably

Layouts with digitally controlled solenoid
accessories

he power supply for the accessory’s mechanism

and its lighting circuit must be separaled electr
cally

The connection between the middle of the sole-
noid fy
Solder a separate wire fo the insulated pole of
the bulb socket and lead it out of the mechan
|51

w wire) and the bulb must be removed.

For M track signals, unsoldel
signal mast from the solenol
ead il separately oul of the mecl

ay (T188) and
1anism.

On K track signals the circuits Tor lighting and for
the mechanism are already separated

On the transtormer used for controlling the light
Ing circuits, connecl the brown socket as usual ic
{he track ground and connec
for lighting on the accessory to
the transtormer

e red socket on



Tips for model railroaders

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

Firs! determine f there is sufficlent space In (he
locomotive for this reverse unit and for the con-
fact fingers to have lreedom of movement.

Unsolder the old reverse unit and remaove il

Unsolder the headlight bulb wires from the main
solder paint

Screw the 2188
careful that
mounting scr
soltder lug in ple

9 reverse unit in place and be
coll winding under the
ik (hold the

the interrupter switch (2). The raverse
unit should now operate flawlessly

the ends ol both of he
and 4}

Solder the bulb wires lo
upper contact fingers

Solder the ends of the coll windings lor the fiald
magnel 1o the ends of both of the lower ¢

fingers (5 and &)

If, for example, the fronl bulb is It for the reverse
direction of travel, then the connections for the
two coil windings (5 and 6) must be reversed.

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

. The headlights at both ends are lit lor a parlicu-

lar direction of travel:

All three uppa ngers en the right side
(7} have |Inl1 Iwr ach ||II||.. simultaneously
(One of the two outer finger are ergating
contact with the wrong bulb) must be bent
slightly out

. One bulb is not working

finger on the
ghitly in, until it has ¢
contact finger

1 with the

21889

I tor this bulb must

. The locomotive does not operate and the field

magnet buzzes,

All thiee lower contacl Tingers on the right side
(B) have contact with gach other al the same
lime. One of tha two outer fingers (which are
making contact with the wrong ficld magnel
winding) must be benl oul

The locomotive doas not operate in one direction
and the ligld magnel does nol buzz,

The finger in guestion on the right -"Lq-l be
bent shightly in unfil it has contact with 1t

middlg finger

The faults in a) through d) can also ecour in both
directions al the same time.

The locomaotive does not operate at all - the
interrupter switch must be adjusted (see 9.3.4).
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! Retrofitting locomotives for headlight

reversal

Circuit using older Mirklin locomotives as a
model

Remove the wire between the main solder point
and the headlight bulbs. Solder a wire from the
fromt bulb to one solder terminal (1) on the con
tact plate of the reverse unit and solder a second
wire from the rear bulb to the other solder lermi-
nal (2) on the same plate.

For reverse units with a switching drum, the
headlighl wires must be soldered to both contact
fingers tor power ta the mator

IT the front bulb is lit Tor the reverse direction of
{ravel and vice versa, then the headlight wires
must be swapped at their connections on the
reverse unit

The current to power the lighting now flows
through the winding on the field magnet that is
normally withoul power,

Disadvantages of this circuit:

The motar's output is reduced (since a weak
counter magnetic field is set up)

the locomolive headlights are somewhal dimmer
than normal

the circuit cannot be used on locomotives with a
small field magnet (23139 and 23755, see table
in chapter 10)

20824
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13.3 Train lighting — a number of possible

solutions

Constant train lighting when
the trainis stopped ata signal

When the train slops before &
signal set for stap, the train
[ighting remains on only if the
car lighting is powered from a
pickup shoe lncated outside ol
the insulated block. A wire con-
nection 1o the forward cars is
required.

The latest thing oftered by
electronic shops are miniature
plugs which enable the cars to
be separated from each other
(and assemblad in any desired
cambination).

On cars with plastic couplers
the couplers’ metal loops can be
used as contacls for the lighting
circuil. When soldering a lighting
circuit wire fo the loop the lalter
mus! be removed irom the
coupler; ptherwise, the plastic
coupler head will melt from the
heat. All plastic cars must have
qground springs.

Constant train lighting on
digital layouts

It catenary is present (which is
nol being used to power lecomo-
lives:

Sofder a wire from the pan-
tographs of the electric locomo-
tives to the loops on the plastic
couplers ar to the miniature
plugs above the couplers. The
cars cannol be equipped with
pickup shoes. All cars ta he
lighted must have a ground con-
tact, ie. on plastic cars the cop-
per ground springs (no. 41493}
are necessary under the trucks.

Connect a conventional train
Iransformer to the track ground
and to the calenary, thus allow-
ing the brightness of the train
ighting to be adjusted over &
range of vollage,

13.4 Remote controlled switching of

station lighting

Platferm lighting is not umed on
unti shortly before the arrival of
a train for stations on the Ger-
man Federal Railraad with only a
few traing stopping at them al
imegular lregencies.

A circuil reproducing this
situation can be created with the
help of 8 universal relay and two
contact Iracks

The universal relay controls
the lighting and is aclivaled by a
contact frack of reed switch
before the arrival of a train in the
station.

2249
5146

After the train departs from the
station, the universal relay shuts
off the lighting, again with the
help ol a contact track (or reed
switch),

The circuit works regardless
of the direction of the train,

[ lighting @

-

7245




Tips for model railroaders

13.5 The differences among the various series of Mirklin locomotives

In certain situations it can be
important to be able to quickly
determine whether a special
locomotive is equipped with
electronic reversing, control
electronics, or a digital decoder.

Mérklin locomotives pro-
duced in recent years are not
automatically given an individual
prototype railroad number for
gach series, so thal externally it
is dillicull lo tell the series apart.

There is a way, though, to
quickly identify the series without
having lo remove the locomative
body.

Each locomotive that leaves
the: factory has & number on the
frame. These numbers are
assigned consecutively during
production in order 1o be able
determing at any time which
sefies a locomolive comes from,
This number contains a digit of
greal interest Lo you.

The first characler in the number
on the frame is a fype designa-
fion from which you can quickly
identify the series.

This ¢an be:
X0 Series 3000 and 3100

mechanical reverse unil

E XXXXX Series 3300

electronic reverse unit

R XXXXX Serles 3500

high efficiency motor and
control electronics

D XXXxX Series 3600 and 3700

Record the frame numbers for
your locomotives, In the evenl a
locomotive goes astray, you have
aclug with which to identity il

digital decoder

13.6 Mounting decals

A sel of decals is included with
many Mdrklin models. To mounl
them you need the following:

small pair of scissors
pair o tweezers

habby knile

paint brush size 2 or 3
piece of cloth

basin of lukewarm water

Cut the decal as carelully as
possible from ils sheel so thal
the minimum amount of ihe
border resulting from the manu-
facturing process is transferred
lo the model. Dip the decal in
the lukewarm water for about
10 seconds and then lel il soflen,
undil the decal can be pushed
around on its paper backing.

Hold the paper backing by a
carner with the tweezers and
push the decal with the habby
knife inlo the desired position on
the model, I the decal is difficult
fo move, wet it with a drop of
waler, If the decal is too 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 remaining
waler, Il you have inadvertenlly
maved the decal oul of position,
maisten it with a drop of water
again 1o move it back.

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

There are differing schools of
thought on "weathering”, the
process of painting locomotivas,
cars and other aspects of a
layout so that they have the
samg appearance as the proto-
lype after years of service. The
two fundamental, opposing posi-
tions on “weathering” are:

“Mode! locomotives and cars
should be used as they are dali-
vered from the factory - at the
maost it is permissible to mount
decals included with the model
by Marklin. Any attempt with
paint, brush or spray gun to
make the model look prototypi-
cally dirly and used devalues the
model. A locomotive or car
treated in this way not only looks
ugly - it clearly loses its collec-
tor value”,

“Everything must be in harmany
on a model railrpad layoul -
down to the finish on the loco-
molives and cars. In real lile
locomatives and cars only look
“new” for @ few days alter being
delivered - then wind, weather
and environmental factors begin
to alter the units' appearance,
Locomotives and cars on &
model railroad should also look
used and dirty like the prototype
- of course an old steam loca-
motive used in switching work
will look “dirtier” than a modern
passenger car which is washed
on a regular basis in real lite. It
Is likewise understood thal
maodels freated in this manner
lose in collector value™.

You must decide for yourself if
you want your models
“weathered” or not. We are not
able to give tips for weathering
here - there are just too many
different methods thal can be
used. A good source of informa-
tion is the book "Lackieren,
Altern und Baschriften” by
Christian Wilke (German text), in
the “Alba-Modellbahn-Praxis™
series published by Verlag Alba
Publikation, Dilsseldorf (Mote:
For English readers, check back
issues of magazines such as
Model Railroader and Railroad
Model Craftsman lor articles on
weathering, leltering and paint-
ing).
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