ELECTRIC MOTIVE POWER

SINGLE-PHASE A.C. ELECTRIC LOCOMOTIVE
PHASE CONVERTER TYPE ELECTRIC LOCOMOTIVES
PHASE AND FREQUENCY CONVERTER TYPE ELECTRIC LOCOMOTIVES
WARD-LEONARD TYPE ELECTRIC LOCOMOTIVES
RECTIFIER TYPE ELECTRIC LOCOMOTIVES
ELECTRIC RAILCARS AND ELECTRIC TRAINSETS (EMU-S)
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SINGLE-PHASE A.C. ELECTRIC
LOCOMOTIVE

Class V51

Main Data

Current supply kY, 15-3/4 ¢fs ACF

Continuows outpul 354 kW
Wheel arrangement  (British coding) B-B
Axle arrangement (Gernman coding) B'-B*
Wheel dia (L.830 m
Bogie wheel base 2000 m
Pivor pitch 4640 m
Total wheel base 0040 m
Length over buffers 10,340 m
Maximum height*# 4650 m
Maximum width 2906 m
Running order weight 45.5 1
Top speed 40 kph

¥ later: 12 kY, 16-2/3 cfs A.C.

** with dropped current collector

The Vic-Budapest-Godolld local Railway maintained by
MAV was the first electrified standard gauge Railway in
Hungary. On the lines inaugurated in 1911 the goods tralTic
was worked with Class V51 locomotives, The Supplement
of the licence of this Railways prescribed that the locomo-
tives be capable to haul a 160t trainload on a gradient of
1.5 per cent at a speed of 30 k.p.h. The vehicle part of these
locomotives was built by the Bohemian Ringhoffer-Werke
AG. (i.e. Ringhoffer Works Corporation) in Smichov near
Prague, while their electric part had been manufactured by

o .'ﬂ-‘:__c. o
" et e — *-r-mlu
S

Hn

the Magyar Siemens-Schuckert Mivek, Budapest- Po-
#sony (i.e. Hungarian Siemens-Schuckert Works, Buda-
pest-  Pozsony) company. (Pozsony is called now
Branslava.) The locomotive was equipped with single-
phase A.C. traction motors rated to 177 kKW each accomo-
dated in the bogies. A jackshaft was driven by the traction
motor having keyed cranks on both shaft ends. The wheels
of the locomotive were driven from the jackshaft cranks by
means ol hnk-type coupling rods. A total of 4 units had
been manufactured in 1911,
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PHASE CONVERTER

TYPE ELECTRIC LOCOMOTIVE

Class V50)

Main Deata

Current supply 16 kW, Slefs AC.
Continuous outpul 2x590
Wheel arrangement { British coding) 0- 10-0

Axle arrangement (Cierman coding) E

Wheel dia 1070
l'otal wheel base 1. 5008
Length over buffers O_Hhdl
Maximum height? 4.650
Maximum width 2.034
Running order weight T4.5
Top speed 67

* with dropped current collector

kW

im

m

m

m

k.p.h

In the years after the World War | MAV began to deal with
mainline electrification again. In 1922 a decision was
found that .the Kandd-tvpe locomotive selected for the
purposes of general electrification should be tried well in
the practice on the line section between Budapest-Nyugati
palyaudvar (i.e. West Railway Station of Budapest) and
Dunakeszi-Alag in the service of the State Railways™. One

of the most distinguished engineers of Railway techno
logy, Kilmin KANDO chose the simple and highly reli-
able 3 ]‘-'hs'i\l.' A8y nchronous electric motor as traction motor
for the test locomotive for realizing his theory. Additio-
nally. as a new type of rotating electric machines he const
ructed  the so-called synchronous

phase converter

incorporating a 16 kV single phase synchronous motor, a
J-phase 1000 Y synchronous generator as well as a trans-
former in a sole machine. The coupling rod driven test
locomotive of Kandd was finished in 1923, The eleciric
parts of the locomotive were manufactured by Ganz whe
reby the vehicle part had been built by MAVAG. Kandé's
concept of development had been verified by the one vear
test runs with special respect o the phase converter. The
shortcomings occured during the test runs were eliminated
along the reconstruction of the locomotive. (The drawing
illustrates the original locomotive, while the picture shows
the modified version of the locomotive. )
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PHASE CONVERTER
TYPE ELECTRIC LOCOMOTIVE

Class V40

Main Data

Current supply 16KkY, /s A.C.
Continuous output 1620 kW

Wheel arrangement

o= ]
==
(5]

(British coding)
Axle arrangemen
{German coding ) 1"-D-1"

Wheel dia dr i*-'irap.-"runmn;-_ 16607040 m

Total wheel base 10,260 m
Length over buffers 13.830 m
Maximum height*® 4650 m
Maximum widih 3.150 m
Running order weight 94 |
Adhesion weight 66.2 1
Top speed (K k.p.h.

* with dropped current collector

MAYV placed an order in 1931 with the Ganz works o
deliver the Class V40 Kandd-Type phase-convertor loco-
motives to haul her fast trains and stopping trains on the
mainling between Budapest and Hegyeshalom (near the
river Danube at the Austrian border). The Kandé-system
made possible at first all over the World the railway elect-
rification supporied by the country-wide industrial net-
waork on a simple manner by using transformers rather than
rotating converter machines on the railway sub-stations.
The 16 kV single phase 50 ¢/s alternating current collected
from the overhead wire was transformed by the rotating
phase convertor built in the locomotive to an 1 kV 3-phase
alternating current and was directed straightly to the trac-

o,

—
—
p—
——

tion motor. The pole number of the sliding ring type single
traction motor could be switched-over. By the repeated
switching-overs the motor pole number the speed of the
locomotive could be set to 25, 50, 75 or 100 k.p.h., respec-
tively. The vehicle part of the Class V40 locomotives was
manufactured by MAVAG. The four coupled axles were
driven from the traction motor crank by means of Kando-
type coupling bars characterized by the so-called Kando-
tlype triangle. Based on the experiences of the test runs the
Class V40 locomotives proved well to haul not only pas-
senger but goods trains, too. A total of 29 units were
manufactured of this Class of locomotive in the interval
between 1932 and 1941,
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PHASE CONVERTER

TYPE ELECTRIC LOCOMOTIVE

Class V6o
Main Data

Current supply
Continuous outpul
Wheel arrangement
(British codding )
Axle arrangement
{German coding )
Wheel dia
Total wheel base
Length over bulTers
Maximum height®
Maximum width
Running order weight

Top speed

* with dropped current collector

16 kY, 30c/s AC.

16210

0-12-0

L3R

68 kp.h.

kW

4]

m

m

MAYV placed the order in 1931 with Ganz works to deliver
the Class V60 locomotives to maintain the heavy goods
trains on the mainline Budapest-Hegyeshalom, The elect-
ric equipment of these locomotives was identical with that

of the Class V40 locomotives. The dif ference between of

the two Class ol locomotives was in the vehicle part built
by MAVAG, namely in the main frame, in the running gear
and in the transmision gear. The running gear construction

of the Class V60 locomotive was characterized by being
all wheels coupled and driven by means of side coupling

rods, The locomotive proved well in the heavy goods train
service and worked regularly trainloads of 100 o 1440
tonnes. A total of 3 units had been built in the years
between 1932 and 1938 only because the Class V40 loco-

motives proved to be suitable to haul goods trains, too.
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PHASE AND FREQUENCY
CONVERTER TYPE ELECTRIC

LOCOMOTIVE

Class V44

Main Data

Current supply

Continuous outpul

Wheel arrangement
(British coding)

Axle arrangement
(German coding )

Wheel dia, driving/trailing

Bogic wheel base

Pivon pitch

Total wheel base

Length over buffers

Maximum height®

Maximum width

Running order weight

Adhesion weight

Top speed

* with dropped current collector

16 kY, 50 cfs AC.

2940 kW

4-8-4

2'-Dp-2"
1.40/1.04 m
2400 m
11.670 m
14,070 m
17.640 m
4650 m
3100 m
144 1
B
12> k.p.h.

MAV placed the order in 1939 with the Ganz works 1o
deliver two units of phase- and frequency-converter type
electric locomotives equipped with individual axledrives,
to hawl first of all passenger trains. The vehicle part of this
locomotive was built by MAVAG. The Sécheron-type
individual drive eliminated the disadvantages of the coup-
ling rod drnives of the earhier Kandé- type locomotives and
made possible to increase the speed of this locomotive,
Because of the big sizes the accomodation of the earlier
K andd-type traction motors with pole-changing possibili-
ties was insoluble therefore Ganz developed the so- called
Ganz-Kandd-Ratkovszky system with phase- and fre-
quency converlor. With this system the pole change-over
was performed within an inductive rotating machine, in the
so-called cycle converter. The cycle convertor supplied

with 3-phase allemating current of step-to-step variable
cycling the 3-phase A.C. traction motors, the latters equip-
ped with short-circuited squirrel-cage armatures. These
traction motors having high starling torque, simple const-
ruction and almost no maintenance need were prominently
suilable for railway service and represented the forerunner
madel of the recent most up-to-date traction motors, The
four traction motors supported on the main frame drove the
four axles individually by a flexible drive. Not more than
2 units were manufactured of the Class V44 locomotive in
the years 1943 and 1944, One of them which wore the
nameplate V44,001 performed during her test runs about
16.000 km. For the ravages of the war both locomotives
got as badly damaged as it was not worth-while to restore
them.
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PHASE AND FREQUENCY
CONVYERTER TYPE ELECTRIC
LOCOMOTIVE

Class V55
Main Daia

Current supply 16 kV, 50 ¢/s A.C,
Continuous output 2354

Wheel arrangement

(British coding) Bo-Co
Axle arrangement

(Cierman coding) B'o—C'o
Wheel dia 1040 m
Wheel base

2-axled bogie 2,500 m

F-axled bogic 1.75+1.75 m
Tonal wheel base 10,350 m
Length over buffers 4,600 m
Maximum height® 4,650 m
Maximum width 30000 m
Running order weizght 925 1
Top speed 125 k.p.h

* with dropped current collector

KW

MAV placed the order in 1948 with Ganz Villamossigi
Részvénytdrsasdg (1.e. Ganz Electric Company) to manu-
tacture the Class V35 locomotives partly for the already
electrified lines, partly for the mainlines envisaged for
electrification in the next future. The electric equipment of
the locomotives intended to haul passenger trains as well
as goods trains was principally identical to that of the Class
V44 locomotives, The biggest constructional deviations
between the two locomotive types could be found in their
vehicle part and in the execution of their traction motors.
The bogie-type running gear of the Class V55 locomotive
requirgd the accomodation of the traction motors into the

bogies. A characterizing feature of the MAVAG-made
vehicle part was the asymmetrical running gear, having the
locomotive one 2-axled and one 3-axled bogie. Another
feature was and at that time it could be considered as a
novelty that the locomotive had a self- carrying body
composing a compact structural unit with the floor frame-
work and having two driver’s cabs, one at each end. A total
of 12 units had been manufactured of this locomotive
within the period between 1950 and 1957 as the technical
development exceeded the Kandd-type locomotives and
tended towards the rectifier-type electric transmissions
executed with semi- conductors,
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WARD-LEONARD TYPE
ELECTRIC LOCOMOTIVES

Class V41 and Class V42

Main Data
Current supply AEV. S0 e AC
Continuous oulpul
Wheel arrangement
{Brsh coding ) Ho-Ho

Axle wrmangement

| Grerman coding ) Bo-Bo
Wheel dia 104 m
Bogie wheel base 2300 m
Pevinl p!-||_'|l f.A0H m
Total wheel base 27000 m
Length over buffers 12290 m
Maximam height* 4450 m
Maxomurm width 11500 m

Runming order weight V41,42 7300740 1

]II1-‘ '-|1|.'l.‘l.| wil k |:-||

with dropped current collector

VAINVA2056/1214 kW

The home ralway industry developed in the Late 195005 o
Ward- Leonard system electric locomotive equipped with
rotating A.C./D.C. converiors to satisfy the needs of MAV
on electric locomotives, first of all to haul goods trains. It
wais an intermittent technical solution. because the directi-
ons of development of the up-to-date electric locomotive
transmissions executed with use of semi-conductor type
rectifiers didn’t already unfold definitely. The prototype
unttof the Class V41 locomotive had been finished in 1958
while the first unit of the Class V42 was commissioned in
1960. One of the most important feature of the identically
arranged vehicle parts of the two locomotive types was the
centrally arranged driver's desk that can be walked around

accomodated m the single driver's cab, The basic differen-
ce was between the electric equipment of the two locomo-
tive types the number of the main generators: in the Class
VAT locomotive two identical main generators were driven
by the synchronous motor (one for each bogie), while in
the Class V42 locomotive all the four traction motors were
supphed by a single main generator, The electric transmis-
sion of the locomotives was manufactured by Ganz Villa-
mossigi Mivek (i.e. Ganz Electric Works) while their
vehicle part had been built by Ganz-MAVAG. A total of
30 umits were manufactured from the Class V41 locomoti-
ves within the period of 1959-1962, while the Class V42
was built in a total unit No. of 42 between 1961 and 1964,
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RECTIFIER TYPE
ELECTRIC LOCOMOTIVE

Class V43

Main Duina

14

A
-~
-

Current supply foa g
Continuons oupu
Wheel arrangement
1 British coding)
Axle arrangement
{Cierman coxding )
Wheel dia
Bogie wheel base
Piven pitch (theoretical )
T'otal wheel hase
Length over buffers
Maximum heigh®
Maximium widih
Runming order weight

Fop speed

¥ with dropped current collectiv

fs AL

'|'1'|||

B-B

B-B
1. 18]
2.300
[YRIT
[ 1400
15, 70K
4.450)
L1110

wi

[ koph

KW

m

In 1964 MAV began the purchase of the multi-purpose
Class V41 electnic locomotives equipped with silicon rec-
tifiers suitable equally 1o haul passenger and goods trains.
The first 7 units had been delivered by the licence holder
LArbeitsgemeinschaft fir die Bahnelektrifikation mit 50
Hz" (i.e. Co-operative for Ratlway Electrification with 50
c/s), which co-operative came into existence from some
leading Companies of the West-European railway in-
dustry, while the further ones were built by the Hungaran
licencees, namely by Ganz Villamossigi Mdvek (i.c. Ganz
Electric Works, electrical part) and Ganz-MAVAG (vehic-

le part), The man transformer of the locomotive has two
separale secondary coils. The two traction molors are
supplied with ripple direct current from the two main
rectifiers. An interesting constructional feature of the loco-
maotive has been the transmission gear: the bogies have a
single traction motor only, both axles of the bogie arg
driven by this motor by means of an integrated gear trans-
mission and hollow-type cardan shafis. A total of 379 units
has been manufactured from this locomotive inthe interval
hetween 1963 and 1982,
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RECTIFIER TYPE

ELECTRIC LOCOMOTIVE

Class V46
Main Dagi

Current supply
Contimuos outpul
Wheel armangement
(British coding |
Axle arramaement
(Ciermian coding b
Wheel dia
Bogie whesl base
Fovol prich (theoretival )
Foval wheel buse
Length over buffiers
Maxamum height
Maximum wicdth
Runming order weighe

Fop speed

with dropped current collecto

Ho—R'o
| kM
2600
FRLLE
A0
T
4.550)
16

Bl

sl

kW

m

m

In the carly 198075 the share of electrie traction wis al
MAV almost 6i) per cent while in shunting service the
participation was approximately 4 % only. The rentability
studies showed that there is practical benefit of using ol
electric locomotives on the electribied network inshunting
service, too. The eleciric shunting locomotives are particu
larly advantageous i pont of view of environmental pro-
tection. Based on these arguments MAVY placed an order
wilth Gang Villamossagi Moavek (1.e. Ganz Electric Works)
lo manutacture the prototy pe of the electric shunting loce
matives. The vehicle part of this locomotive was developed
ind manufactured by Ganz-MAVAG, The first units of the
Class Y46 locomotives had been commissioned in 1983

I'he two |1‘.|.:'_.':L'3'\- ol the locomotive are driven by (our

traction motors, one for each axle. The traction molors
supphied with ripple diréct current are connected on series
within the bogie while the two bogies are connected in
parallel. The traction motors are fed through the two in-se
ries connected, ar cooled, half-controlled thyristorized
rectifier bridge. The comrol svstem of the locomotive 15
completely electronic. The Cluss V4o locomotives proved
well both m marshalling vard 1Tat shunting as well as in
hump vard shunting service. 15 units were manufactured
between 1983 and 1990, bul their purchase has not been
finished as velt
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RECTIFIER TYPE
ELECTRIC LOCOMOTIVE

Class V63
Mamin Diaa

Current supply ARV, 500K AL
Contineous ot 1575 kW
Wheel arrangemen

{Briish codmg ) Co-Co

Wle arrngement

Cierman codmg) Co-C'o
Wheel dia | 2%} m
Bogic wheel base | .95+2.25 m
vl pitch 10440 m
Fotal wheel base [ 4. 3000 m
ength over buffers | 9,596 m
Taximuim hewghn A% m
Taximium wighth LI m
unning order weighi |16 1

| 36h L I h

oy speed

with chispped corrent collecton

In 1971 Gane Villamossigi Milvek (ie. Ganz Electric
Works) was commissioned by MAY 1o des elop a highper-
lormiance electric locomotive which could have a long-
term capability to maintmn the heavy passenger troins as
well is gonds trains. In 1974 the Class V63 thyristor-coni-
rodled electric locomotive reached the completion where
the electric encrgy of the overhead wire comes through a
hs-rano trantormer and a thyrnstonized rectilier bridge o
the six ripple D.C. traction motors. By use of the thyristors
the stepless control of tractive effor and locomotive speed

was possible. The maintenance need of this locomotive

HOTO

decreased as the voltage regulator of complicated consi
ruction could be deleted. A step-by-step control of the field
weakening 1s performed by the thyristor-controlled excita-
tion of the wraction motor poles. The vehicle parts of the
locomotives were built by Ganz-MAVAG. The bogies
from the nameplate No, 008 {from 1984) were manufactu
red under licence from KRUPP Industrie- und Stahibiu
Werk Essen (e, Krupp Industry and Steel Constructions.
Essen Works) of Germany. A total of 56 units of the Class
Vi3 locomotives were put into service in the period bet
ween 1974 and 1988

galerija = www.photogalerija.com / Arhiva by Srecko Ignjatovic - kondukter

197




SINGLE-PHASE A.C,
RAILCAR

Class ACa
Wi Data

Current supply® 10 kY.
Continuous outpul
Wheel arrangement
(British coding )
Axle arrangement
(German coding )
Wheel dia
Bogie wheel base
Pivot pitch
Total wheel base
Length over buffers
Maximum height*#
Maximum width
Running order weight
Top speed
Sedls:
Ist class

Ird class

¥ later: 12 kY. 16-2/3¢/s

“* 1o the roof level

ELECTRIC

15-3/4 c/fs AC.

220

Al-1A

Al'-1A"
(), 850
2,500
H.000

10,800
14.500
3.770
30500
43

3

20

30

kW

m

m

On the electrified local railway of Vic-Budapest-Giidall g,
maintained by MAV, the passenger traffic was performed
with electric ralicars. The vehicle part of the Class ACa
ratlcar was built by the Magyar Waggon- és Gépgyir Rt

(i.e. Hungarian Wagon- and Machine Works Company) of

Gydr while the electric part was manufactured by the
Magyar Siemens-Schuckert Mivek Kfi. (i.e. Hungarian
Siemens-Schuckert Works Lid) of Budapest and Pozsony

{now called Bratislava, the capital of Slovakia). The elect-
ric parl of this railcar was almost identical with that of the
Class V51 locomotives, Both bogies of the railcar were
provided with a single A.C. traction motor having an
output of 110 KW ecach. One of the axles of the bogie was
driven by means of a gear drive. Two-axled trailers had
been manufactured to these railcars. A total of 11 units
were puchased of this railcar type in 1911,
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ELECTRIC RAILCAR

OF THE WARD-LEONARD SYSTEM

Class Cavill
Main Dara

Current supply
Continuous output
Wheel arrangement
{British coding)
Axle arrangement
(German coding )
Wheel dia
Bogie wheel base
Pivot pitch
Length over buffers
Maximum height#
Maximum width
Running order weigh
Top speed*®

."'inl._‘: 1=

with dropped current collector

16kV.50c/s AC.

440

Bo=2

B'o-2
1 .(hdi}
2.900)

15,500

23150
4,645
2 G

e

57

HY150 k.ph

1y

depending on the actual gear ratio

kW

m

m
m
m
m

One of the well-known pioneers of the home railway
electrification, Liszl6 Verebély, professor of the Budapest
University of Technology, took up a position for the intro-

duction of the electric railcar service on mainlines: , . The
radical reorganization complying with the nature of the
electric traction service involves the considerable impro-
vement ol the economy of electrification”™ he said. Based
on an offer of the Ganz works, MAV placed an order with
Ganz to deliver an electric railcar of the continuous periode
inverter system. The electric equipment of this railcar
reached the completition but the commisioning was kept
back by the developments of World War 11, In 1949 MAY
placed an order again with Ganz Villamossdgi Miivek (i.e.

L

Ganz Electric Works) to deliver two electric railcars. The
prototype railcars of the Ward-Leonard SYSIem wWerg coms-
missioned in 19535, The electric part was manufactured by
Ganz, called at those times Klement Gottwald Villa
mossdgi Gydr (i.e. Klement Gottwald Electric Works)
while the vehicle part was built by Dunakeszi Vagongyir
(i.e. Wagon Factory of Dunakeszi) today called MAV
Dunakeszi Jirmidjavité Uzem (i.e. Vehicle Overhaul
Shops of MAV at Dunakeszi). In accordance with the
Order Specifications the railcar should haul two four-axled
bogie-type coaches on level track at a speed of 90 k.p.h.
Various tests had been performed with these prototype
ratlcars only but they never came to service,
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ELECTRIC MULTIPLE UNIT
WITH ASYNCHRONOUS MOTOR

DRIVE SYSTEM

Class BDV

I.'.|||r|'|rh||p|l|-.

Chutpal

Wheel angemene
{Brieih coding |

Aale armangemienl
(Clermin coding )
Whicel din

H-I'\l;_'ll\.' W ||| I'lul‘u.'
Pivat pilch

Lengih over bullers
Muximuom height
Legnagyobl szdlensép
Rounning order weight
Top speed

Seats 2nd oliss

Aren of the lugguge

COTPAMTIMmEn s4).1m

[ rmler 1 1] T
25 kW

Sl
15H) k'W

BB 2-2
B'-B° 23

RS2 m

26001 m
[T 208k m 15 0000 m
24 Ml m 26 4H m
1 &S0 i 400 im

1825 mm
a1y d11
120 k.ph

Opdop 2 * D Lpfad B4

The EMLU s composed of a power car, 2 trnilers and @ oontrol
truiler. Her total length s DOES i, wonal seat No 344 + 12%* and

the TLILLTTRS order w L'l_gl'll armwents 10 193 onnes.

* with dropped current colleciorn

weldhitionul seats

Mhe electric motorcar units (EMUS) are '.".I._'l!-l'll'l,l'\'l_"il

means of the passenger transportation on the electrified
suburban lines, MAV placed the order for this task with
Gane-MAVAG an EMU composed of 4 coaches, the
first of them was finished in 1988, The electric pan of
the EMU was manufactured by Gane Villamossigi
Mivek (Le. Gunz Electric Works), There were essen-
tial requirements at the construction of the EMLU: the
high acceleration, the quick change of passengers as
well as the possible minimum need for maintenance
The multiple unit consists of an electric ratlcar, two
intermadiate trailers and a control trailer. All of machi-
nery equipment were accomodated in the railcar. The
[our axles of the two bogies are all driven. The axles ol
the bogie are coupled by means ol 4 cardan shaft being

connected 1o the axledrives. The asvnchronous traction
motors are supported below the main frame, two per
ratlcar, and drive the axles of the respective bogie by
means of & cardan shaft. Both of the traction motors are
supplied by separate rectifiers and current inverters,
The railcar is equipped with feedback-type electrody-
namic brake, too. The passenger doors of the EMIL o
remote-controlled. namely mdividually opened by the
passengers in case of centrally- actuated unlock, being
unlocked and closed by the railcar driver. Two electric
trainsets can be coupled and driven by remote control
as an imegrated unit. The purchase of this EMU hasn 't
yel [nished. 20 units (e, 20 off four-unit trainsets )
were manufactured within the period of 1988- 1000
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NUMBERING, MARKING AND CODING SYSTEMS
OF LOCOMOTIVES, RAILCARS AND RAILCAR TRAINS

General Features of MAY Locomotives Numbering
System
The current numbering system of locomotives at MAV is
in use from 1900 with shight improvements, The MAV-lo-
comotives are marked with two number groups. The first
number group (having 2 or 3 figures) marks the Class (or
type) of the locomotive while the second number group
(havi
of the locomotive.

The first number group of the steam loComotives consisis

g 3or 4 figures i shows the nameplate (serial ) numbers

of three figures while that of the Diesel and electric loco

maotives have two figures. In the originally used numbering
system the railcar replacing steam locomotives, the rack

type locomotives as well as the fireless {steam accumulator
typed engines were also marked with a first number group
having two figures. Correspondingly. the railear replacing
locomotives were marked with Class-numbers 10- 30, the
rack locos with 31-50 and the other special engines (for
example the fireless locomotives) by 81-99, With all loco-
motive Classes the number of the driven (coupled) axles
was marked by the first figure of the first number group,

MNumbering System off MAV Steam Locomotives

The second and third figures of the first number group of
the steam locomotives relate 1o the axle load of the locomo-
tive furthermore that the locomotive is a tender-tvpe or a
tank-type one, see Table 1. With the narmow-gauge steam
locomatives, from the first number group one can conclude
o the number of the driven (coupled) axles only,

Thus forexample the Class 424 locomotive according o the
presemed numbering system has four coupled axles, a ten-
der and the axle load of the coupled axles is between 12 and
15 wnnes. The nameplate numbers of the steam locomoti-
ves consist of three or four figures, Within the given Classes

Tabie |
Class Numbering Svstem os MAV Steam Locomotives
i first figure group)

axle load

2nd and supplics | rark of the

1=t Digure LOaIrKes, .
: Ird figures £ stored in | locomotive
kM
O1-14 lender
| 512000
13-19 tank L rank
| [ (mainling)
2041 tender
t 1 200-1 540
number of 42659 —
coupled | I ] 1
axles T0-74 tender 11. rank
120 | {hranch
75-59 lank Lirwez §
B84 lender ;
any axle !Il' rartk
load { NarTow
K5-4949 tank gauge)

the nameplate numbers begin generally with 001 and incre
ase in the delivery sequence of the units, but in some cases
the defined number groups of the nameplate numbersrefer
o constructional or other deviatoins within the Class.

For example, the nameplate numbers of all locomotive
Classes having a gauge differing from the standard gauge,
i.¢. the nameplate numbers of the broad-gauge or namow-
gauge locomotives begin with 3001, Another example: the
Class 324 and Class 327 locomotives had originally buil
with compound machinery but later along with a general
updating they were rebuilt 1o a twin engine. The nameplate
numbers of these locomotives begin with 1501 and increase
in the sequence of rebuilt. There is another distinction, too,

that within the same Class the nameplate number of the
locomotives delivered by a foreign factory (as the Class 328
locomotive) or a locomotive originated from another rail-
way company begins with another number group than that
of the home manufactured locomotives, IF during the deli-
veryv of a certain Class some significant constructional
modifications were performed this fact was also distincted
by the group of the nameplate number. Such as: the Class
375 locomotives having modified valve gear wore a namep-
late number beginning with 11,

The tenders depending on their types are markedby upper

case letters of the Roman ABC when they are coupled 1w a
mainling locomotive and on the other hand by lower case
letters of the ABC (it means: by a. b, ¢ and so on) at the
tenders coupled to the branch-line engines, furthermaore by
the Class number and nameplate number of the locomotive
which they are coupled to. Two examples for this marking
system: M324 or 13700,

General Marking System of Steam Locomotives

The marking system developed originally in Germany is
generally followed at the Continental European railways
and so at MAY, 100,

Sothe first mark group of the marking system of the steam
locomotives informs about the axle arrangement of the
locomaotive while the second mark group is the information
holder of the most important technical features. In the code
of the axle arrangement the number of the adjacent runming
axles are marked by Arabic numerals while the number of
coupled axles belonging to the same group are marked by
the upper case letters of the Roman ABC (so A means one,
B means two, C means three coupled axles and so on). The
individual codes are written in the segquence of succession
of the axles baginniig irom the front of the locomotive. If
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the running axle is not embedded in the main frame but in
i frame separated from the main frame (for example in a
bogic) then a comma will be put behind the figure marking
the number of the running axles, Similarly those axles are
distincted which can tum relative to the main frame around
a theoretical centre of rotation, An example: the code 2°C1
means 4 locomotive having three coupled axles, two run-
ming axles in the fromt bogee furthermone a rear running axle
embedded in the main frame.

Cuoding system of the Mallet-type locomotives: the codes
of the front and rear coupled axle groups are connected by
a plus (+). For example: 1C+C means a Mallet-type loco-
motive having a running axle and three coupled axle in the
front driven bogie as well as three coupled axles embedded
in the rear (main} frame. I should be mentioned that the
British practice of coding system differs from the Continen-
tal {or German} one: we are speaking about ,,\Wheel arran
gement™ and in the arrangement s code the wheel groups
are given by figures, being the individual running or coup
led wheel groups separated by dashes. Inthe USA there was
common 1 code the diverse axle (or wheel) arrangements
by a denomination which was sometimes characterizing to
the arrangement (Hor example: J6-wheel switcher™ or | do-
uble ender™) but in most cases were they not (for example:

Ymerican” or Pacific™).

The cozings of some chamctenstical steam locomotive axle
airangerments are contained by the comparative Table 2,

The markings of the second mark group in the German
coding system:

n locomotive operating with saturated steam

h locomotive operating with superhemed
sleam

2ord  number of steam cylinders

¥ compaound machinery

I tank-type locomotive

(the existence of a tender will be not
marked separately)

ir tramway locomotive
& rack locomolive
E Engerth-syvstem locomotive

For example. the marking _h2t™ means that the locomotive
operates with superheated steam, has o two-cylinder simple
machinery and is & tank-type one.

Numbering System of MAV Diesel and Electric Loco-
molives
The second figure of the Class-marking number group has
nor particular meaning at the Diesel and electric locomoti-
ves, Diesel locomotives have an M" (at the narrow-gauge
diesel locomotives an MK} in front of the Class-marking
number group. The second number group of the marking,
the nameplate number {which consists of 3 or 4 figures)
relmes 1o the transmission system and marks the serial
number of the locomative, as foliows:

from 001 locomotive with electric transmission,

from 1001: locomotive with mechanical transmission,

froam 2001 : locomotive with hydraulic transmission,
Recenily Diesel locomaotives won’t be manufactured with
mechanical transmission therefore the nameplate number
group beginning with 1001 is used for marking the locomo-
tives within the same Class having constructional deviations
1o each other, too. Such as the Class M47 diesel hydraulic
locomotives withoul train healing equipment are marked
with the nameplate number group of 1001 while the units
having train heating fac

ities wear the nameplate numbers
beginning with 2001.

Eleciric locomotives have a V" in front of the Class-mar-
king number group. The second number group is the na-
meplate number,

General Coding System of Electric and Diesel Locomo-
Lives

The coding of the axle arrangement of electric and Diesel
locomotives depends on the layout of their running gear
whether they are of rigid frame or bogie 1ype. The axle
arrangement coding of the locomotives having rigid frame
is equal 1o that of the steam locomatives, Al the bogie-type
locomotives a comma will be put behind letter code refer-

ring 1o the axles embedded in the same bogie frame (for
example B" — B'). For axle arrangement coding of the
bogie-type locomotives please refer 1o Table 3.

Numbering System of MAV Railcars and M ultiple Units
Railcars are marked with a Class-marking consisting letters

and a nameplate number which consists of 3 figures,
The meaning of the letters:

A Ist class passenger compartment
B 2nd class passenger compartment
D luggage room

a 4-axled

h S-axled

¥ J-axled

mot Diesel engine powered railcar

Vmot  eleciric railcar
(earlier was marked with: Vill)

The Class-markings of the earlier built railcars being con-
form o the Class mark of the 3 passenger comfort classes
ol the coaches:

A Tsi-class passenger compartment

B 2nd-class passenger compartmeni

C 3rd-class passenger compartment

The Class marking of the railcar trains (multiple units)
deviates from the system mentioned before namely here
dominates the type of the railcar (powered vehicle of the
multiple unit). Some examples: Class MD multiple unit: M
relates o the Diesel traction as well as [ 1o the luggage
compartment in the power car. Class BDV: V relates to the
electric traction, B to the 2nd- class passenger compartment
of the power car as well as D 1o the luggage compartment
of the (same ) power car.

The marking of the trailers and control wailers of the
multiple units is identical 1 that ol the power car, supple-
mented with following letters:

I control trailer

%  trailer
Table 4 consists the axle arrangement codes for railcars and
multiple units,
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British coding of Steam Locomotive

Tubelle 2.

Axle arrangement

Axle arrangement

Axle arrangemen
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