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DB-Baureihe 151

ijk lmnmopqmir qps tspmpu vuwxnyzo{qmp

|mp }~������ ��� mk� pmup w�mk��pu ���� juq ���� iu qmp

|pj�k��p �juqpk�i�u ijk�pymptps�p �psmp �zu

vypn�szyznz�z�m�pu t�s qpu k���pspu ���pswj�qmpuk�� �mp

�jsqp ijt qps �sjuqyi�p qps m� �i��pu qpk

vmu�pm�kyznz�z�m��ijosz�si��k �p�i���pu vsti�sju�

pu��m�npy��

Inhaltsverzeichnis

� � �pk��m���p

� ��� �yiuju� juq �ij

� ��� vmuki�w

� ��� �ps�ypm�

� ��� �� ��� �pm osm�i�pu �i�upu

� � �zuk�sjn�mzu

� ���  p��iumk��ps ¡pmy

� ��� vypn�smk��ps ¡pmy

� ����� vups�mp�pskzs�ju�

� ����� ¢i�s�z�zspu juq pypn�smk��p

�sp�kp

� ��� ¢��spsk�iuq juq £j���ps�i��ju�

� � lp�ymunk

� � vmuwpyui���pmkp

Geschichte

Planung und Bau

|mp �ijspm�p ��� mk�

qmp

¤i��tzy�p�ijspm�p

qps �mk ���� �p�ij�pu

vmu�pm�kyznz�z�m�pu

qps �ijspm�p ��¥�

vsk�p ¦�psyp�ju�pu

wjs vu��m�nyju� qps

upjpu �ijspm�p

�jsqpu m� §i�s ��¨�

iu�pk�pyy�r iyk qmp

|pj�k��p �juqpk�i�u qsmu�puq qisijt iu�p�mpkpu �isr m�sp

lp���p�ps�kozkm�mzu �p�pu��ps qp� ��si©pu���ps�psnp�s wj

�ps�pkkpsu� ªjt�sjuq qpk �ms�k��it�ym��pu ªjtk���ju�k

�ispu k�{uqm� k�pm�puqp ¡siukozs�iutzsqpsju�pu wj

�p�{y�m�pu� «� qmpkp £mpyp wj psspm��pur �jsqp pmu upjpk

�p�smp�ym��pk ¬pmk�ju�kosz�si�� t�s qpu ���pswj�qmpuk�
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�pk��yzkkpur qik qmp �pt¼sqpsju� �zu ���upyy���psw��pu �zu �¥¥¥ � �m� ��¥ n�½�r vmy���psw��pu �zu ��¥¥ �

�m� �¥¥ n�½� juq |js���iu�k���psw��pu �zu �¥¥¥ � �m� �¥ n�½� ¾p�pmyk ijt ��pm�ju�pu �mk � ¿ �zski��

lpqps qmp �iÀm�iyp £j�nsit� uz�� qmp Á¼��k��pk���muqm�npm� qps �ijspm�p ��¥ spm���pu �mpst�s ijk� £jqp�

�is kpm� m�sps Âu�p�smp�ui��p qjs�� qpu �p�smp�kqmpuk� �p�{u�py� �zsqpur qikk qmp £j�nsit� qps ¬znz�z�m�pu

z�ps�iy� �zu �¥ n�½� k�isn ui��ymp© juq �pm �z�pu ¬ik�pu mu qmpkp� �pk���muqm�npm�k�pspm�� �{jtm�

¢i�s�z�zsk��{qpu ijt�si�pu� vk �jsqp qi�ps qps �ij pmups upjpu ¬zn t�s qpu k���pspu ���ps�psnp�s �ptzsqps��

 m� qps vu��m�nyju� qpk pypn�smk��pu ¡pmyk �pijt�si��p qik �£ª  �u��pu qmp ¢ms�i ªv�r �m� qp�

¢i�swpj��pmy qmp  ik��muputi�smn �sjoo� lpmy qmp upjp ¬zn kz k��upyy �mp �¼�ym�� wjs �pst��ju� k�p�pu

kzyy�pr k��mpq pmup �¼yym�p ¤pjpu��m�nyju�r qmp iyyp ¢zs�k��sm��p qps ¡p��umn �mukm���ym�� ¬ijt�p��umn juq

pypn�smk��ps ªjks�k�ju� �ps�msnym��� �{��pr ijk� vk �jsqp qi�ps wju{��k� qmp  ¼�ym��npm� ju�pskj���r qmp

�ijspm�p ��¥ qjs�� pmup �p{uqps�p �p�smp�p��pskp�wju� ijt ��¥ n�½� wj �smu�pu juq qpspu ¢i�s�z�zs v���¨¥

mu kpmups ��ps�mk��pu �pyik��isnpm� qjs�� pmup lm�nyju�kmkzympsju� qps �yikkp ¢ k�i�� � qpj�ym�� wj k�pm�psu�

|mpkp ¦�psyp�ju�pu �jsqpu ¾pqz�� tiyypu �pyikkpur ui��qp� km�� �psijkk�pyy�pr qikk pmup kzy��p �ijspm�p ��¥

ujs qmp vmy���psw��p �zu ��¥¥ � �m� �¥¥ n�½� �{��p �pt¼sqpsu n¼uupu� |ps �ym�n qps Âu�pumpjsp �zu ªv� juq

qpk �£ª  �u��pu tmpy uju ijt qpu jskos�u�ym�� �zu qpu �mp�pukÃ���j�nps�Ãlpsnpu pu��m�npy�pu ¢i�s�z�zs

l�  ���Ã�� qps �ijspm�pu ��¥r ��� juq ��¥� |mpkps ¢i�s�z�zs �is qpj�ym�� ypmk�ju�kt{�m�psr �m� �pspm�k ��ps

��¥¥ ����n mu qpu �puiuu�pu �ijspm�pu m� vmuki�w juq �i��p km�� ij©pszsqpu�ym�� �j� �p�{�s�� vk wpm��p km��r

qikk pmup �m� qmpkp� ¢i�s�z�zs ijk�ps�k�p�p ¨Ãi��km�p ¬znz�z�m�p mu qps ¬i�p �{spr qik upjp

�p�smp�kosz�si�� �zyy wj pst�yypur �puu qps ¢i�s�z�zs um��� �mp �mk�ps �m�  i�psmiympu qps �yikkp �r kzuqpsu

qps �yikkp ¢ mkzymps� ��sqp� lpmy �m� qmpkp� ¢i�s�z�zs qmp |sp��pk�pyyp qps �ijspm�p ��¥ um��� �p�s

�ps�puqp� �psqpu nzuu�pu juq ij�� mutzy�p qpk ypmk�ju�kt{�m�pspu juq k���pspspu upjpu ¡siuktzs�i�zsk pmu

upjps ¬znnik�pu uz��puqm� �jsqpr �ispu qmp Âu�pumpjsp mu qps �pk�iy�ju� qmpkps ¡pmyp tspm juq ui��pu

ªuypm�pu �pm qps �ijspm�p �¥�� Â� ¦�sm�pu �jsqpu kz �pm� �mp �¼�ym�� �p�{�s�p juq �pspm�k mu �sz©ps £i�y

�zs�iuqpup �z�ozupu�pu ijk qpu �ijspm�pu ��¥½��¥ �ps�puqp��

ª� ��� ¤z�p��ps ���� �jsqp qmp psk�p ¬znz�z�m�p ��� ¥¥� �zu ªv�

juq �sjoo ijk�pymptps�r pk tzy��pu pyt �pm�psp �zskpsmpuÃ¬znz�z�m�pur

qmp ijk�mp�m� psosz�� �jsqpur �p�zs qmp �psmpuymptpsju� �p�iuu� lmp

�pspm�k �pm qpu vmu�pm�kpypn�szyznk �jsqpu up�pu qpu vu��m�nypstms�pu

ªv� juq �sjoo ij�� qmp ¢ms�pu ��Ä juq �mp�puk i� �ij qpk

pypn�smk��pu ¡pmyk juq qmp ¢ms�pu Ápuk��py juq �sijkkÃ ittpm i� �ij

qpk ¢i�swpj��pmyk qps �psmpuyznk �p�pmym��� Âuk�pki�� �jsqpu ��¥ ¬znk

�pk��itt�r qmp wju{��k� mu Ái�pu juq ¤�su�ps� �p�pm�i�p� �ispu�

|mp jskos�u�ym��p ¬i�nmpsju� qps �� ��� �is �mk wjs ��� ¥�� qik t�s

vyyznk �mk ��¥ n�½� Á¼��k��pk���muqm�npm� ��ym��p Ä�sz�zÀxq�s�u

�m� k���iswp� �i��pu� ��� ¥�� kz�mp qmp ¬znk i� ��� ¥�¨ �jsqpu m�

wj qmpkps £pm� pmu�pt��s�p upjpu ¢is�k��p�i zwpiu�yij½�pm�p

i��pymptps�� vmup «�yi�nmpsju� �s�ups ¬znz�z�m�pu mu zwpiu�yij½�pm�p

mk� m� �p�puki�w wj iuqpspu �ijspm�pu �m� ªjkui��p �zu ��� ¥�� ump

pstzy��r �mpy�p�s �ymp�pu �s�up ¬znz�z�m�pu um��� kpy�pu �mk ªutiu� qps

���¥ps §i�sp m� �pk�iuq juq �jsqpu qiuu qmspn� mu qmp ¢is�pu zsmpu�sz�

zqps �psnp�sksz� j�yi�nmps�� |ik yp�w�p vÀp�oyis mu �s�ups ¢is��p�ju�

�is ��� ¥��r pmup qpkm�umps�p  jkpj�kyzn qps |�r qmp iyypsqmu�k �m�

vmu�zy�k�sz�i�up��psu ui���ps�k�p� �jsqp juq ªutiu� �¥¥�

p�putiyyk mu �psnp�sksz� yi�nmps� �jsqp
ÅÆÇ
�

Einsatz

�smuwmompyy kmuq qmp ���ps ij�� t�s qpu �pmkpwj�qmpuk� �ppm�up�r kmp �jsqpu ts��ps oyiu�{©m� ijt qpu �i�opu

qps ¢siunpu�iyq�i�u ui�� �sz�k�wpyyi juq �pm ¬zn�iu�py w��� sjuq j� ��j���is� zqps ijt qps �j�sÃ�mp�Ã

��sp�np pmu�pkp�w�� Ápj�p mk� qmpk ijt �sjuq qps tp�ypuqpu È�m��yps�pmyp wjs �tym��� �p�zsqpupuÉ ¡�s�yz�nmpsju�

¡�¥ um��� �p�s �¼�ym���
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£�iuwm� ¬znz�z�m�pu �jsqpu i� ���¨ �m� qps ij�z�i�mk��pu

 m��pyojttpsnjooyju� �ijis� ÒÓÔÕÖ×ØÙÚ Èª�¨�pÉ ijk�ps�k�p� wjs

�pt¼sqpsju� k���psps vsww��p mu |zoopy�sin�mzu �zu qpu ¤zsqkpp�{tpu

wj qpu ��i�y�psnpu �pmupÃ�iyw�m��ps juq muk �iisyiuq� |mpkp «�s�k�ju�

�jsqp uz��puqm�r qi qmp �pki��wj��ikkp qps vsww��p �m� �¥¥¥ �r

ko{�ps ij�� ¨¥¥¥ � wj �sz© t�s qmp �m� qps uzs�iyps�pmkp �ps�puqp�pu

���sij�punjooyju� wjy{kkm�pu £j�ns{t�p �is�

���� �jsqpu qmp  ik��mupu qps �ijspm�p �mp qmp �pmk�pu iuqpspu

qpj�k��pu ¬znz�z�m�pu vm�pu�j� qpk �p���kui��tzy�psk |pj�k��p

�i�u ª� �w�� kpmups �pk��{t�k�pspm��p ½ ¡z���ps�pkpyyk��it�pu� |pswpm�

kmuq qmp  ik��mupu �pm qps |� ���punps �imy |pj�k��yiuq iu�pkmpqpy��

Âuw�mk��pu kmuq qmp  ik��mupu �j���{©m� k{��ym�� mu ¤�su�ps� pstikk�r

iu m�spu qpj�k��yiuq�pm�pu vmuk{�wpu �i� km�� i�ps um���k �p{uqps�� |mp

 ik��mupu kmuq ij�� ijt qp� ¤p�w qps Û�� wj�pyikkpu juq �psqpu

ij�� m� �spuw��psk��spm�puqpu �psnp�s pmu�pkp�w��

Verbleib

�pm ¢smk�i�yijt zqps �s¼©pspu ���{qpu �psqpu qmp ¬znk qps �� ���

�m��yps�pmyp i��pk�pyy� juq �psk��sz��p�� |mp ��� ��� �jsqp �zu ª�Ã

�jooyju�pu ijt ���sij�punjooyju�pu wjs��n�p�ij� juq k�p�� um���Ã

�p�smp�kt{�m� m� |�Ã jkpj� �z�ypuw� ��� ��� juq ��¥ �jsqpu �¥��

iu ÜÝÞ ÝßÔØ ÞÓàÙáâ �psnijt��
ÅãÇ

BR 151 bei privaten Bahnen

�pm� qp� vuqp qpk �psnijtk�ps�z�pk �jsqpu wi�yspm��p ¬znk iu osm�i�p �p�spm�ps �psnijt�ä
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��� ¥¥�Ã� ��Á �msq �pwpm��up� iyk ��Á �¨�½ �p�smp�kt{�m�

��� ¥¥�Ã� ��Â vski�w�pmykopuqps

��� ¥��Ã� ��Á �msq �pwpm��up� iyk ��Á �¨�½�p�smp�kt{�m�

��� ¥��Ã� ��Á �msq �pwpm��up� iyk ��Á �¨�½�p�smp�kt{�m�

��� ¥��Ã� ��Á �msq �pwpm��up� iyk ��Á ��¥½�p�smp�kt{�m�

��� ¥��Ã� ��Â
vm�pu���ps mk� ��Âr kpm� ¤z�p��ps �¥�� iu vmkpu�i�u�pkpyyk��it�

�z�kqi� ��Á Èv��É �ps�mp�p�r mu v��Ã¢is�pu�
ÅñÇ

��� ¥��Ã� ��Á �msq �pwpm��up� iyk ��Á �¨�½�p�smp�kt{�m�

��� ¥��Ã� ��Â
vm�pu���ps mk� ��Âr kpm� ¤z�p��ps �¥�� iu vmkpu�i�u�pkpyyk��it�

�z�kqi� ��Á Èv��É �ps�mp�p�r mu v��Ã¢is�pu�
ÅòÇ

��� ¥��Ã� ��Á �msq �pwpm��up� iyk ��Á ���½�p�smp�kt{�m�

��� ¥��Ã� ��Á �msq �pwpm��up� iyk ��Á ���½�p�smp�kt{�m�

��� ¥��Ã� ��Á �msq �pwpm��up� iyk ��Á ���½�p�smp�kt{�m�

��� ¥��Ã� ��Á �msq �pwpm��up� iyk ��Á �¨¨½�p�smp�kt{�m�

��� ��¨Ã�
ju�pniuu�ps

�p�spm�ps

 ik��mup um��� vm�pu�j� qps |�r vm�pu���ps ju�pniuu�½¬zn mk�

�p�smp�kt{�m�

��� ���Ã� ��Á �msq �pwpm��up� iyk ��Á �¨�

��� ���Ã� ��Â
vm�pu���ps mk� ��Âr kpm� ¤z�p��ps �¥�� iu vmkpu�i�upu juq

�psnp�sk�p�smp�p vy�pÃlpkps ���Á �ps�mp�p��
ÅòÇ

��� ���Ã� ��Á �msq �pwpm��up� iyk ��Á ���½�p�smp�kt{�m�

��� ���Ã� ��Á �msq �pwpm��up� iyk ��Á �¨�½�p�smp�kt{�m�

��� ���Ã� ��Á �msq �pwpm��up� iyk ��Á �¨�½�p�smp�kt{�m�

��� ���Ã¨ ��Á �msq �pwpm��up� iyk ��Á ���½�p�smp�kt{�m�

��� ���Ã� ��Á �msq �pwpm��up� iyk ��Á ��¨½�p�smp�kt{�m�

��� ���Ã¨ ��Á �msq �pwpm��up� iyk ��Á �¨�½�p�smp�kt{�m�

��� ��¥Ã� ��Â vm�pu���ps mk� ��Âr ¬zn mk� iu Á�¬ �ps�mp�p� �zsqpu

Konstruktion

Mechanischer Teil

|mp qspmi��km�pu |sp��pk�pyyp mu ��i�yypm����ij�pmkp ��ps�si�pu qmp £j�Ã juq �sp�kns{t�p qjs��

qsp�wiotpu{�uym��p �zukzypu ijt qpu �s��npusi��pu� |mp �p�m���knsit� qps ¬zn k���w� km�� ��ps i���

¢ypÀm�zmyÃ¢pqpsu ¾p |sp��pk�pyy ijt qp� �p�pmuki�pu �s��npusi��pu i�� È�mp�p ij�� ósm�muiy

ªjk�myqju�k�ioopu qps |pj�k��pu �juqpk�i�uÉ� |mp �iqk{�wp �psqpu qjs�� ¬p�umkni�puypunps �pt��s�r qps

�m��ypsp �iqki�w mk� wjs �pkkpspu �js�pu�{u�m�npm� j� ¾p �¥ �� kpm�pu�psk��mp��is�

|ps ªjt�ij qpk ¬znnik�puk zsmpu�mps� km�� osmuwmompyy iu qps �ijspm�p �¥�r p�pukz �mp qzs� �pk�p�� ps ijk qpu

�pmqpu iyk �iuwpk �ijk���ispu ¢��sps�{jkpsu juq qspm ijt�pkp�w�pu  m��py�ij�pu� Âuk�pki�� �is qmp pypn�smk��p

ªjks�k�ju� qps �ijspm�p ��� i� vuqp � � k���psps iyk qmp qps �� ��¥r qmpkps ô¦�ps�iu�õ �jkk�p qjs��

pu�kosp��puqpu ¬pm����ij m� ¢i�swpj��pmy �mpqps ijk�p�ym��pu �psqpu� |mp �ps�mp�ju� qps psk�pu �zskpsmpuÃ

¬zn ps�i� qiuu pmu �p�m��� �zu ��� �r �z�m� qik �yikkpuwmpy �zu ��� � kz�is z�up �ps�puqju� �zu

ªyj�mumj�Ã¬pm����ij�pmypu psspm��� �psqpu nzuu�p�
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|mp ���yyjt� t�s qmp ¢i�s�z�zspu �msq ��ps kp��k ªÀmiyy�t�ps ijk qp�

 ik��mupusij� iu�pkij��r �z�pm qmp ¬jt� �zu ij©pu mu qpu  ik��mupusij�

qjs�� |zoopyq�kpu�m��ps qps �ijis� �yi��pr qmp mu qpu �pm�pu�{uqpu qps

�zsqpspu juq �mu�pspu  ik��mupusij��ij�p iu�p�si��� kmuqr ui��k�s¼��� |mp

���yyjt� t�s qpu ¡sitz¼yn��yps �msq qjs�� qpu p�putiyyk iyk ªÀmiyy�t�ps

ijk�pt��s�pu Ûyn��ypsy�t�ps ��ps �m��ps m� nypmupu |i��ijtki�w ijt qps

�m��ypspu  ik��mupusij��ij�p iu�pkij�� juq ui�� �ikkmpspu qpk Ûyn��ypsk

ui�� ju�pu w�mk��pu qpu |sp��pk�pyypu ijk�p�yikpu� |mp �pmqpu

�sp�k�mqpsk�iuqky�t�ps kij�pu m�sp ���yyjt� m� �pspm�� qps |sp��pk�pyyp iu

juq �yikpu kmp ��ps �m��ps mu qpu |i��ty{��pu qps �pmqpu {j©pspu Áij�pu ui��

z�pu ijk� |i qmp ���yyjt�t��sju� qps  jk�psÃ�ijspm�p �¥� wj k�isnps

�psk���j�wju� qpk  ik��mupusij�k �m� ��ij� t��s�pr �jsqp qik

jskos�u�ym��p �py�t�ju�knzuwpo�r qik �� |zoopyq�kpu�m��ps ijt ¾pqps

 ik��mupusij�kpm�p �zski�r uz�� �{�spuq qps psk�pu �sz�z�xopuÃ¢ps�m�ju�

qi�mu�p�puq �p{uqps�r qikk qmp ���yyjt� ��ps ujs w�pm�iy qspm ¬�t�ps�m��ps osz

�pm�p iu�pkij�� �msq� £j�zs qjs���pt��s�p �pskj��p �i��pu ps�p�pur qikk ij��

�pm pmups �psnypmupsju� qps �m��psty{��p juq qps qi�m� �ps�juqpupu

��pm�psju� qps ¬jt��pk���muqm�npm� mu qpu �m��psu npmup upuupuk�ps�pu

 pu�pu iu likkps zqps ���upp mu qpu  ik��mupusij� �m��psmkkpu �psqpu�

Elektrischer Teil

ùè��ú��û��ïæ�ú�èú

¢�s qmp �poyiu�p �¼�psp ¬pmk�ju� �jsqp pmu |spmk��punpyÃÁijo��siuktzs�i�zs �m� ¨��� nl ¤puuypmk�ju� upj

pu��m�npy�� |ik iu�p�ij�p Áz��koiuuju�kk��iy��psn l��¡ �pkm�w� �� ��jtpur qmp �zu pmups pypn�szumk��pu

¤i��yijtk�pjpsju� iu�pyijtpu �psqpu� |ik pm�pu�ym��p ���iy�pu qpk ¬ik�k�sz�k pstzy�� qjs��

¡�xsmk�zsÃ¬ik�k��iy�ps� ª� qps ¬znz�z�m�p ��� ¥�¨ �jsqp qmp ��jtpu�m�nyju� qpk ¡siuktzs�i�zsk �p{uqps��

|mp �oiuuju�kju�psk��mpqp w�mk��pu qpu psk�pu wp�u ��jtpu kmuq uju qpj�ym�� �psmu�psr j� qp� ¬znt��sps qik

ªuti�spu ju�ps k���mpsm�pu �pqmu�ju�pu wj psypm���psu� Â� �p�smp� �i��p km�� �psijk�pk�pyy�r qikk qmp

jskos�u�ym��p ¡sitzk�jtju� mu qp� t�s qik ªuti�spu �m���m�pu �pspm�� wj �sz� �is juq qikk qmp ijt�sp�puqpu

£j�nsit�kos�u�p �pm� lpm�psk��iy�pu ijt qmp u{��k�p ��jtp ypm��� wj� ���ypjqpsu juq �iu���iy �pm �mk ijt qmp

ªuti�s�spuwyik� ijk�pyik�p�pu £��pu juq k��yp���pu �pm�ju�k�ps�{y�umkkpu È¤{kkpr ����mpstmy��myqju�É ij��

wj� �¼yym�pu  mkkymu�pu �zu ªuti�s�pu t��s�pur kz qikk Ámytkyzn�pk�pyyju�pu uz��puqm� �jsqpu�

|mp ��sz�wjt��sju� ijk qps ó�psypm�ju� pstzy�� ��ps w�pm ���pspuÃ��sz�i�up��ps qpk ¡xok |�� ��r pmum�p

¬znk �jsqpu mu ¾�u�psps £pm� m� £j�p �zu ªjk�pkkpsju�pu ¾pqz�� �m� vmu�zy�Ã��sz�i�up��psu ��� ¨�

ijk�ps�k�p�� ¢psups �jsqpu pmum�p ¬znz�z�m�pu �m� qp� |�ªÃ�¥¥Ã��sz�i�up��ps ijk�ps�k�p�r qps ��ps pmup

���ypmtypmk�pu��ps�i��ju� �pst���� ¦�ps qmp |i���spuuk��iy�ps Èqmp �m��yps�pmyp ij©ps �p�smp� �puz��pu

�zsqpu kmuqÉ juq qpu |sj�nyjt�ÃÁijo�k��iy�ps �msq qps ��sz� wj� Áijo��siuktzs�i�zs �pypm�p��

ü~��éæîæ��è �èð �ý�çî��ïþ�� }��éï�

|mp �mpswp�uozym�pu ¢i�s�z�zspu qpk ¡xok l����Ã��t kmuq osmuwmompyy �m� qpupu qps v�¥½v�¥ �ij�ypm��r

nzuu�pu ¾pqz�� qjs�� �ps�puqju� �zu Âkzymps�i�psmiympu qps �yikkp ¢ k�i�� � �m� �¥ ÿ �¼�psps ¬pmk�ju�

ijk�pyp�� �psqpu� |mp �sit���ps�si�ju� ijt qmp �{qps pstzy�� ��ps pmupu ��lÃ�j��msmu�tpqpsÃªu�smp��

|mp �ijspm�p ��� �pst��� ��ps pmup upj pu��m�npy�p tsp�qpssp��p pypn�smk��p lmqpsk�iuqk�sp�kpr qmp km�� iu qmp

mu qpu ¬znz�z�m�pu ��¥ ��� juq ��¥ ��� psosz��p ªjkt��sju� iuyp�u�� �mk ijt qmp �Ãk�jtm�p �zyy�ps��zs�i�p

��ps qpu �sp�kk�pyyps is�pm�pu �pmqp |sp��pk�pyyp jui��{u�m� �zupmuiuqps� |mp vssp�ju� qps ¢i�s�z�zspu

pstzy�� m� �sp�k�p�smp� ��ps ¾p�pmyk pmupu ¡�xsmk�zs�ypm��sm���ps osz |sp��pk�pyy ijk qps vssp�ps�m�nyju� qpk

Áijo��siuktzs�i�zsk È�� �r ��� n�ªÉ� §pqps ¢i�s�z�zs is�pm�p� ijt pmupu pm�pupu �sp�k�mqpsk�iuq� |mpk �i�

qpu �zs�pmyr qikk km�� pmup �ypm�puqp ª��kp qjs�� ª�kmunpu qpk �sp�kk�sz�k m�spk ¢i�s�z�zsk �zu kpy�k�

�mpqps t{u��� |mp lmqpsk�iuqk�ps{�p kmuq nzuk�sjn�m� �mp �pm qps �ijspm�p �¥� ijk�pt��s�� §p�pmyk �

�{iuqpst¼s�m�p juq �zu �mp�pu qjs��wz�pup lmqpsk�iuqk�{uqps kmuq mu pmup� �sp�k�mqpsk�iuqk�js� �m�
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¬�t�ps wjki��pu�ptikk�� |mp �sp�kypmk�ju� �p�s{�� njswwpm�m� �iÀm�iy ¨¨¥¥ nl juq �msq qjs�� qmp

¡p�opsi�js��ps�i��ju� qps �sp�k�mqpsk�{uqp ui�� ko{�pk�puk �¥ �pnjuqpu ijt ��¨¥ nl qijpsuq spqjwmps��

|mp �sp�k�mqpsk�iuqky�t�ps �psqpu �zu qps i� �sp�k�mqpsk�iuq � �w�� � i�tiyypuqpu �oiuuju� �pkopmk��

|mp |sj�nyjt��sp�kp �ijis� �vÃ���ãv�£ È p�sy¼km�p �uzssÃvmuni��ps�sp�kp �m� �sp�kk�pyyju�pu �r �

juq ��É �msq m� �p�py�p�smp� psk� njsw �zs ¢i�swpj�k�myyk�iuq È� n�½�É �msnki�r qi �pm ¢i�sqsi��koiuuju� qmp

pypn�smk��p lmqpsk�iuqk�sp�kp �zs�pk�pjps� mk�� ¬¼k� qps ¬znt��sps �pspm�k qpj�ym�� �zs ��myyk�iuq qpk £j�pk ijkr

�msq qmp |sj�nyjt��sp�kp qps ¬zn ��ps�ijo� um��� psk� �msnki��

vmu ªuti�s��ps�i��ju�k�ps{� ��ps�i��� iu�iuq �zs�p�p�pups �puuymumpu  z�zsÃ juq ó�psk�sz�r  z�zsÃ juq

ó�pskoiuuju� kz�mp |sp�wi�yqmttpspuwpu qps pmuwpyupu  z�zspur �spmt� �pm �pqist mu qmp ���iy��psnkk�pjpsju�

pmu zqps k�pjps� qmp ���ypjqpsk��j�w�sp�kp iu� |i�m� �msq pmu |js���p�pu �pm k��y�otsm�pu ���mpupu zqps

�sz©ps ¬ik� �ps�mpqpu� �pm ªjktiyy qps ¤i��yijtk�pjpsju� niuu �m� pmup� Ámytkti�sk��iy�psr ij�� ô¢ymoopsõ

�puiuu�r �m� qpu ��pyyju�pu ª�Ã¢i�s�Ãªjt �pti�spu �psqpu�

Führerstand und Zugüberwachung

Â� �ps�ypm�� wjs |�Ã�ijspm�p v �¥ �jsqpu qmp ¢��spsk�{uqp k�{snps

k��iyymkzymps� juq qmp ªuzsquju� qps �pqmpupyp�pu�p ps�zuz�mk��

zo�m�mps�� |ps upjp |�Ãvmu�pm�kt��spsk�iuq �jsqp psk� w�pm §i�sp ko{�ps

�pm qps �ijspm�p ��� pmu�pt��s�r ni� �mps iykz uz�� um��� wj� vmuki�wM

qmp vs�zuz�mp mk� �p�pu��ps qp� ¢��spsk�iuq qps �� ��¥ ¾pqz�� �pspm�k

�ps�pkkps��

£js ªjks�k�ju� qps £j�k�pjpsju� �p�¼spu pmup £pm�Ãlp�Ã

�m��ps�pm�kti�sk��iy�ju� kz�mp pmup �jun�t¼s�m�p £j��ppmutyjkkju�r

�p�pu�{s�m� �ijis� �£� �¥� ªj�� £j�tjunr pmu ��pjps�ps{� t�s

|zoopy�sin�mzu juq lpuqpwj��p�smp� kmuq �zs�iuqpu� |mp �pmk�pu

¤�su�ps�ps ���ps ps�mpy�pu wj� vmuki�w ijt qpu ¤pj�ijk�sp�npu qmp ¬mumput¼s�m�p £j��ppmutyjkkju� ¬£�½Â�¥�

�p��� upj qi�pm kmuq qmp �p��ups t�s qpu pypn�szumk��pu �j��ti�soyiu v�j¬i�
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�� ÝÙàÔáÔ�Óá�ßâÙÓ��Ù� È���oä½½sp�mkmzukqi�pu�qp½�twqi�pu�iun½�twOqp�imy�o�oP

kiQmqR�¥¨�Qti�swpj�kj��pR���S¥��É ª��psjtpu i� ��� §jym �¥���

�� pmkpu�i�uÃ�i�iwmu �½�¥��r �� �¥

�� �Ù�áÙÔâÙ ÜÝÞ ÝßÔØ ÞÓàÙáâ� È���oä½½ksmÃsimyÃmu�pk��qp½���Ã¥��Ãijk�pymptps�ÃjuqÃ�ps�mp�p�½É ª��psjtpu i�

��� §jym �¥���

�� �Ù�áÙÔâÙ ÜÝÞ ÝßÔØ ÞÓàÙáâ� È���oä½½ksmÃsimyÃmu�pk��qp½���Ã¥��ÃiuÃp�oÃjp�ps�p�pu½É ª��psjtpu i�

��� §jym �¥���

�zu ô �ijspm�pO���QzyqmqR���¨���¥�Ã���oä½½qp��mnmopqmi�zs�½�½muqpÀ�o�oP�m�ypR|� õ
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� |mpkp �pm�p �jsqp wjyp�w� i� ��� §jym �¥�� j� �¥ä�� «�s �p{uqps��

� ª�sjtk�i�mk�mn

|ps ¡pÀ� mk� ju�ps qps ¬mwpuw ôÄspi�m�p Äz��zuk ª��sm�j�mzu½��isp ªymnpõ �pst���isM Âutzs�i�mzupu wj

qpu «s�p�psu juq wj� ¬mwpuwk�i�jk pmu�p�juqpups  pqmpuqi�pmpu Èp��i �myqps zqps �mqpzkÉ n¼uupu m�

�p�pytiyy qjs�� ªunym�npu qmpkps i��psjtpu �psqpu�  ¼�ym��ps�pmkp ju�psymp�pu qmp Âu�iy�p ¾p�pmyk

wjk{�wym��pu �pqmu�ju�pu� |js�� qmp ¤j�wju� qmpkps lp�km�p psny{spu �mp km�� �m� qpu

¤j�wju�k�pqmu�ju�pu juq qps |i�puk��j�wsm���ymump pmu�psk�iuqpu�

lmnmopqmiT mk� pmup pmu�p�si�pup  isnp qps lmnm�pqmi ¢zjuqi�mzu Âu��

�i�p�zsmpuä ¡smp�ti�swpj� È|pj�k��p �juqpk�i�uÉ ¡smp�ti�swpj� È|pj�k��p �i�uÉ

vypn�szyznz�z�m�p t�s lp��kpyk�sz� �� n� �¨r� Áw ���mpuputi�swpj� È�sjooÉ

���mpuputi�swpj� ÈÁpuk��pyÉ ���mpuputi�swpj� È�sijkkÃ ittpmÉ ���mpuputi�swpj� È�mp�pukÉ
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