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Electrical Machines
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Electrical Machines
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At s a8 ma A

Article no.: S04204-7S, Usznauns :

1 x CD with “"DC machines” course
1 x Experiment card “DC machines”
1 x Rotor

1 x LED stroboscope
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Electrical Machines
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Article no.: SO4204-7Y, Usznaumy -

1 x CD with “Three-phase transformer” course
1 x Experiment card “Three-phase transformer”
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Electrical Machines
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Article no.: SO4204-7T, Usznoumae :

1 x CD with “Asynchronous machines” course
1 x Experiment card “Asynchronous machines”
3 x Rotors
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Electrical Machines

Article no.: $04204-7U, Usznaueie :

1 x CD with “Synchronous and slip-ring rotor machine”
1 x Experiment card “Stator”

3 x Rotors

1 x LED stroboscope




Electrical Machines
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Electrical Machines

Article no.: S04204-7X, Usznauny -

1 x CD with “Linear motor” course
1 x Experiment board “Linear motor”

Optional: Qﬂﬂiﬂjlfcﬁ&l
Article no.: SO4203-2V

n3ziegiidand mIIAuLHIMAGDY
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Electrical Machines
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o MsuSusiunisievendudou

Article no.: SO4204-7W, Usznoume

1 x CD with “Stepper motor” course
1 x Experiment card “Stepper motor”
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Electrical Machines
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* aanuuugalaswlunisduusedanazaaunss

Article no.: SO4204-7Z, Usznouae -

1 x CD with "BLDC motor” course
1 x Experiment card “BLDC motor”
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Power Electronics
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UniTrain-l system
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UniTrain-l interface with
USB interface

* apadaladlay §i 2 Suwnauraan
uuyinaIsuTsa

* $51M155 40 Msaples/s

* JAus9iuil 9 8w 100 mV - 50 V
o MDA 22 81U 1S - 10

. ﬁuvgw/mﬂﬁwwﬁﬁmaaﬁ 16 9

o Audndanamsdlage 1MHz
o a3199ALFEA 8 a0
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LabSoft training and
experiment software
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o wlamennuj

* finmindoulmysenay
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* flPnasHaNIINAGDY

o fupunaeay

Power Electronics

UniTrain-l experimenter

« loRan1saAnaaaene)

o figranglu + 15 1,400 mA

o figrawlW 5V, 1 A

« fiqnans Innsonde Inaduanuma
Ysuala 0..20V, 1A

« i IDa loifeumpruiantines
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Power Electronics
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WUY AR IR E IS

* LA IATITHINRIADUNIDILADS

o Aiassriens g FFT

Article no.: SO4204-7N, UszApUAY ;

1 x CD with course “Line-commutated converters”
1 x Experiment card “Line-commutated converter”
1 x Experiment card “Load line-commutated converter”
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Power Electronics
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WeUUAUBN (PWM)
AU Insalansuuy dvifauaz Insmoadud
AULIDSLEDILUDTIAAINEL A H LN E

gaduindaulivanusilanldivndoenalad 1éfidn

wuinIuauAusasn1sveana luladifitnii uaz
mMadsundavravanmassgia ludagoulddunaia PWM
(Wadinviupgiadu) snldriumauiasines

fnwuaznaaneieIny
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* DDALDULAZNIINUDDIBUID D TUUDF NS

o NMIALHALTIRUaINENE block commutation, sine,
super-sine LLag space vector modulation

sacd

* AATILAIBNNTUBYRTULLLFNY BUAUFYIMARYIINTIR

o Wisuifeuisnsuagiadunuusineg faemsldysiseaimesd (FFT)

Article no.: SO4204-7M, UsznpUmY ;

1 x CD with course “Self-commutated converters”
1 x Experiment card “Self-commutated converter”
— 1 x Experiment card “Load self-commutated converter”

Lucas-Nulle




Power Electronics
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Article no.: SO4204-7P, U5znouaY -

1 x CD with course “Frequency converters”
1 x Experiment card “Intermediate circuit for frequency converters”

The following courses are required in addition:
S04204-7M Power electronics 2 — “Self-commutated converters”
SO4204-7T Electrical machines 2 — “Asynchronous machines”
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Power Electronics

Article no.: SO4204-7Q, Usznaumay -

1 x CD with course “Power factor correction (PFC)”
1 x Experiment card “Power factor correction (PFC)”




Electrical Engineering

Tudnszuansy
Tndnszuaaay
lWdnszuaaay 3 wa
AIINAIBURFNLADS
LL3iLHan
ausLLsiran lan

A% 2935 lWHN

32



UniTrain-l system
* navUfuAnIsIAaBuN
o HanMIzuuuianiife

* [ TaunBuazN1TInneY
waluladlng

o ININOBuAzUHIR

Lucas-Nulle

UniTrain-l interface with
USB interface

* apadaladlay §i 2 Buwnaurasn

uunfinmaisudea
* $m31M3qu 40 Msaples/s
“AU9Fud 9 81y 100mV-50 V
o MUIANT 22 814 1US - 10°S
-°mg1/|/l,a'm‘vmﬁ?maaﬁ 16 A
o fudndwanNElag 1MHz
o a39qAEEAIY 8 o

LabSoft training and

experiment software

o fisimanen Tmiden

o 1w lamengwi]

* finmindoulmysenay

o Manaapvitlanszyisandy
WaDU

°

o figudanseinlaazain

° HIDAENSNANTNAGDY
o fLUUNANDY

Electrical Engineering

UniTrain-l experimenter
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Electrical Engineering
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Article no.: SO4204-4D, Usznouae -

1 x CD with “DC technology” courses
1 x Experiment card “Resistor circuits”
1 x Experiment card “Voltage dividers”
1 x Experiment card “Variable resistors”

Lucas-Nulle
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Electrical Engineering

Article no.: SO4204-4F, Usznaumy -

1 x CD with “AC technology” course

1 x Experiment card “Inductors and capacitors”
1 x Experiment card “Oscillating circuits”

1 x Experiment card “Transformers”




Electrical Engineering
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Article no.: SO4204-4H, Usznouae -

1 x CD with “Three-phase currents” course
1 x Experiment card “Three-phase circuits”

Lucas-Nulle
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Electrical Engineering

Article no.: SO4204-4B, Usznaumae -

1 x CD with “Measurement using a multimeter”course
1 x Experiment card “Test components”
1 x Multimeter “MetraHit one plus”
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Article no.: SO4204-4A, Usznaumy -

1 x CD with “Magnetism” course
1 x Experiment card “Magnetism and electromagnetism”

Lucas-Nulle




Electrical Engineering

nanfinannutnan lWnn

NAaNNTIARTD
lsifinaannnssunau
NI

nafiifinanuswman I dnaneadng
FolusudAyidesiasandensiauiuaziinzimanidsvey
MR35

nafifinduiisinde navnvnisaauleiiianneluavasiov
M#3921N9R5NBUDA Wapunavanene luavasiiing lAtduiy

Ansnaznaanyiiglny
° AUANNBYDY HaNLiinaALLaR LR (EMC)

e Leiwan lWARfinanrawevn1sAALDY

o Mysumuilpsanuaimén IinAaTuanuraINE 5T RRSD
&350y

* 11955 EMC 2998191 uazuwinig

o Fouiiania AUl sznituniafivutudiu

P~ 2

o SausmUnTin AUy sErIneunSaNvUuAY

o

P~

o Fauiduaniin ARUDY szndtunianauiuny
* 35madiusevasivaannaiifinainusiméan b

* 35madiudgeavashilifinaarnnissuniu

Article no.: SO4204-4K, Usznaumy -

1 x CD with “Electromagnetic compatibility” course
1 x Experiment card for “Electromagnetic compatibility
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Article no.: SO4204-4C, Usznouae -

1 x CD with “Circuit analysis” course
1 x Experiment card “Circuit analysis”
1 x Circuit board with pluggable resistors
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Electronics

Semiconductor components Transistor circuits Operational amplifiers
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Article no.: SO4204-5A, Usznaumy -

1 x CD with "Electronics” courses

1 x Experiment card “Diodes”

1 x Experiment card “Zener diodes and opto-electronic elements”
1 x Experiment card “Basic transistor circuits”

Lucas-Nulle
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Electronics

Article no.: SO4204-5K, Usznaumy -

1 x CD with "Electronics” courses
1 x Experiment card “Field-effect transistors”
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Article no.: SO4204-5H, Usznaumy -

1 x CD with "Electronics” courses

1 x Experiment card “Multi-stage amplifier”
1 x Experiment card “Differential amplifier”
1 x Experiment card “Power sources”

Lucas-Nulle
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Article no.: SO4204-5D, Usznaumy -

1 x CD with "Electronics” courses

1 x Experiment card “Astable multivibrator”

1 x Experiment card “Bistable multivibrator”

1 x Experiment card “Monostable multivibrator”
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Article no.: SO4204-5M, UsznouaY -

1 x CD with "Electronics” courses
1 x Experiment card “Operational amplifiers”
1 x Experiment card “Comparator”
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Article no.: SO4204-5P, Usznouae -

1 x CD with "Electronics” courses
1 x Experiment card “Power semiconductors”
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Article no.: SO4204-5R, Usznpume ;

1 x CD with "Electronics” courses

1 x Experiment card “Rectifier circuits”

1 x Experiment card “Voltage multiplier”

1 x Experiment card “Transistor voltage regulator”
1 x Experiment card “Fixed voltage regulator”
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o MIINAUSUATILSIAULA S HARDLEUBY VDY Inan U
MFUANUABDULIDILADS

* ApseraiaUaRauRSIRR SN IENTIngUAR UM

o MIINAUSUAMITIILSIAULAEHARDLUEUD DY Ian T
NAUTNADUNIDSIDS

* AATeraaUBnABUB SRR IMEATInUA AU M

Article no.: SO4204-5S, Usznauae -

1 x CD with “Electronics” courses
1 x Experiment card “Step-up converter”
1 x Experiment card “Step-down converter”
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UniTrain-l system

o noviifinsindoud

o Homiruuusianiiie

. w“i'awial,tazﬂjm“mﬁw
wialuladlnu

o TwnaEiuazUfine

UniTrain-l interface with
USB interface

* saadalaalay i 2 Suynauiaen
uuyfinealsudsa

* §51M55 40 Msaples/s

* JAus9suil 9 8w 100mV-50 V
o AUANT 22 811 1US - 10 S

. ﬁuvgw/mﬂﬁwwﬁﬁmaaﬁ 16 9

o Audndunumsdlage 1MHz
o a319qALEEA 8 i

coad o L LA AL LD Lokl faly

SuganIviauazunasayln

. ﬁaﬁﬁma‘g,uauﬁma‘g,%av;ﬁma%
o aRBLTARBaTalanlAl 2789

. ﬁﬂxﬁﬂﬁmtyﬂmttaz;sﬂﬂﬁu

o fiAD3 IRz

o sipnsuou lazes

o Tuandonnas

o uaziuq Snunn

UniTrain-l experimenter
« loRan1saAnaaaene)
o figranglu + 15V, 400 mA

o fiqaanald 5V, 1 A

* fanaslnsenia lnaduauma
Ysumla 0...20V, 1A

... .
o §i IrDa To@punanudafiiines
o @@ experimenter ula

LabSoft training and
experiment software

o fiTgimene Tnden

o wlamengui

o fnmindoulmsenay

« manAapvitlanssrinswivgsey
« fdanseimlaszain

o filoNFITHANTNARDY

o fupunaeaay

Communications Technology
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Communications Technology

MaA Las [nalasHalaas

ADYAMUAGIHLLAZNTDIANUAFIHIL
ATDIANNARDUANAE UazuDUdaGaY
J5UqunTD9ALA

19255 [rnduduuyaynIslassuu

2vasnsavauiligninldeulumaluladdoasiuatvunning
iadanie i dannaiinnudiueenly 357 laUsansamitan
frensesuneanumnsrasiiaasaenlalnaivany
NIy uazKaRBUAURININE

AnuaznaanyigIny

o NIUNDINIATY, HAaRDUFUBIN NINALAzANUDANDDN
YDIWIRINTDY AR

o uannsunaslviTulurpwdndinau

° HIAMIMUNBIHIATY, HARDUFUBIN UL ATAMUAANDBN YD
WAINTDIAMUAFIUAIVRINTDIANUEN g luaandan

° HIAMIUNBSHIATU LUUAIANLAZANNRNANVDY
AU luaandan

o A loudiud memsumasieridu
suusIaviiazann NaDIANDS Touiugd

* JiAs1:H9a53 lauiiudiie Tuanndan

o wasslaududuopruuivadrBeasusveldluvasqu

I T R R R R R R R R TR,

EITETR RN

Article no.: SO4204-9A, UsznouaY -

1 x CD with “Communications technology” courses

1 x Experiment card “High-pass and low-pass filters”

1 x Experiment card “Band-pass and band-stop filters”
1 x Experiment card “Tuned filters”

1 x Experiment card “Resonant circuits”
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araalda lawdndidea

aadnsazauifivovansiaba
AMANBUBUNLAUTD
ANsusindv

ANTANDUNAY

ﬁmmﬂmtxasﬁagamumﬂuémsdwhuw’méf'mawﬁ!,ﬂu seaiba
TneazifiswiluduiusanuAimemaiinveavgunsal
Tumafiiaudrenaifiniamsuidevinaniaailfidudindusiaunainei
v3opainanANsuund B limanzauAld Wusiu

FnuaznaanyieIny

© MIANUATUNUGDANUBINTNALY,
AP Tusiudsianueniiug, ABuaALAudsnAIUEIRTNHREIY
wazAuanBaraulRsuiuautuavas landnsaimla

* NINARBNINANGD LT
- AANUETUIUsBANLENITvrIef e Anda InsuuSed
- AU Busiudsnanueimiivnuisfiegisunias

- AnBuapusiudsinAN1InTNHLILFIBLINTIRADSAR
- padnuzauTRduRLaudravae laudniTuaala

o nMazipunavidansnvluanslandndaaada

* MIaANBUFYANMEsTiDunAURNIANTaeNsIBYEe laudnidsaiaida

Article no.: SO4204-9D, UsznouaY -

1 x CD with “Communications technology” courses

1 x Experiment card “Calibration transmitter for coaxial cable”
1 x Experiment module with 60 m of coaxial cable

1 x Set of plugs for coaxial cable

7 x Pluggable impedances
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5 ThY by & Fu UL T Eed B T e Al =l 17 el 8 B
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lWiwwasaantinaa

faaardanansind
TWiwasoonfind
ANSaANDY

dasmsarsuiilumssvdayadnenslanmunlEfinnusinsuini
A lugnaIMNIINLazIATRINENN IO
lagimsihaneaslwwasoanfinunldifsau

fnwuaznaanuieIny
* HANNIIVDIADANIN LAY
* gunain lFluudosn ey

o datuazdaiduvovenedunaluuioamies

° AUANFAULNUDRLATNARDUAUDINIANAYDY la loAuuDLIUaaE

Q
=

DUNLIH

* NMIUDALGNFYYIUATILDALATDUIADN

* HRVDIANNBNIABUTINSAUTINANRARDUAUDIVDIEN B
o M3snae lliwasoanin

« navavlalanfinasudseduanaisulés

* nyudinvivavans lnwasoanin

o XAANTIVDIRUUAINTRATANNEIRGUTITIHDNTAANBY

* WiBuIfisuAuanBME 5ErIN9AT step-index uas graded
indexaavane lnivas

Article no.: SO4204-9E, Usznaumy -

1 x CD with “Communications technology” courses

1 x Experiment card “Optical fibre transmitter”

1 x Experiment card “Optical fibre receiver”

1 x Optical fibre kit with plastic and glass fibres cables and plugs
1 x Optical gauge

1 x Set of pincers for work with optical fibres
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AANBULFNURADAINNL 1IN LY

Assumuiaanaenne lunasaedudu

ANSLIANTY

ALY 21aULas 418U
Fonaiuitesldlunssarussninndasnelusudsansinsauuiuan
wenssnlunuuauaanuazidnea
finvtanemefiseatiuiniansisseabauuy 4y

A uaznaansifediy

o audnuarauifivavansmbauuy 4idu

o MyInFBuALAUTLazBuaALAUD

* SUNIUIHINNEY (cross-talk)

o MyinAAINGLAuTIDvEe

¢ A159AAN co-channel waz adjacent-channel ¥avany
o MItsuandusaeToviudaduauuaziaieiy

o paftfinanmssBLALaRANaTA

° ANIANIANIUAIUIEAINIF AL ARAATNBLULA NN ULLDED
IAlaRANAA

R R

FrEBESEEFEEFFEER IR IR E S

Lucas-Nulle

Communications Technology

Article no.: SO4204-9F, Usznaumy -

1 x CD with “Communications technology” courses
1 x Experiment card “Four-wire calibrated transmitted
1 x Experiment card “Four-wire transmission lines”
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Communications Technology

HANANSYDINATUDALATU

Insidasiwand
uagtaﬁ"wwu PAM/PCM/Delta
AMI, HDB3

MRy ILURansaunudyaueuaanlugawnensiaanslignimun

‘lvdv ey o

lidaffresuuvevtovdunu
fnunmgeniuas Liifinnssuniuaindyaaiing
madasimandanunsarinlinaten ey luimnssudoansuazdynu
folafnsaduayumalulagdonanililémnasgunas luatnemni

Ansuaznaapiieafiv

. m‘ma@Laﬂ"iuuazﬁua@m%’uuuu PAM/PCM/Delta waz Time multiplexing
* NgufM U Shannon Sampling

* MITndyaumeduyIsuaaaniuy PAM/PCM/Delta

o MIRaEDIAMNZAN LaznITuf aliasing

o msmpulardudyanusuraanuazmenlugmeauladu

* AIADULNUAVAIBNANAT A-Law wae u-Law
waznsUuAnAuanEMzaNDR vavn1INTudineS

¢ Line Code: mMyindayaaupvauun line-code, AMI,
HDB3 waz modified AMI

e Clock recovery, phase jitter

* ISDN layer 1: SUMUUYBIAIAUATH WAz FILAUILazNTINNYDILGRZ TN

x
i
i
i
i

» =
B L i T P R L 0 S

T

R R R R R R A

st g P g e ey b

Article no.: SO04204-9J, UsznouaY -

1 x CD with “Communications technology” courses
1 x Experiment card “PAM/PCM/Delta transmitter”
1 x Experiment card “AMI/HDB3 coder/decoder”

1 x Experiment card “PAM/PCM/Delta receiver”
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NAFUDALRTULUDANLDY

NAFINUDALATY
NasNauBLaTY

waluladmsevdyaiu Msuegaduiuuiadlfn
wasnvuwadngd deaaidududraniunlyld
fAnwuaznaanigIiy

* HaNNNSVBVNBARTULAzRNDAATULLIY PWM

o Tuiinduaunevinnssiaaiaaasuuy PWM

* Sy iNnBYRNBaIaIAD LY PWM,
NARNUAUAINDVDY FEUYIUBUNN

o dpfuazdaidavns PWM

° naNNNSVBVNBARTULARNDAATULLIY PPM

€

o

o fuiindy e vinnesgiamasuuy PPM

€

aaunzluzavinoganes

i
2

phLazdaidawas PPM

2

Article no.: SO4204-9K, Usznaumae -

1 x CD with “Communications technology” courses
1 x Experiment card “PWM modulator/demodulator”
1 x Experiment card “PPM modulator/demodulator”
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Communications Technology

Tadss wuw ASK, FSK, PSK

v

waNURIRTWAEDI(ASK)
WILPIUTTWALD(FSK)

9/

WWaTwAg D (PSK)

thadavnssvuuuawaangnlddmivavioyauvufifnos

T luudmniimafunsnduninieglusylodyresapadazgnidey
maialumsasdaalilildtunbaufuazaiosinsanmiatun
fldAuuninaewindy uddeasiiludszandldludiuvasTudulsas

Ansuaznaapiieafiu

o nanAsuagiaduluy ASK/PSK filflunsdyanaidnealylutosourasn
* qlARTNYBYRAANBALANULUY ASK

o AsifipuiusznivdnnsveiaysiuuauauAfiFDINNS

* MIMEIUARTNIBINUNBALANILLY FSK

o miﬁua@mwﬁummﬁiyty’]m FSK seaanngy (PLL)

o ﬁﬁﬂﬂ’]iuaﬂ“mfmmu PSK(DPSK), nnsa3vaayauna 2 PSK
991369 (baud rate) sinvAu

° nﬁﬂmiuaﬂ“wﬁmmu QPSK waz DQPSK

o AMIEFATNLAzANNTIRUS Iz IR vBYTBYanudnTINTav DY

» MsindaaiiieiwmsssagiamesuasAgIAIADS
(ASK, FSK, (Q)PSK)

Article no.: S04204-9L, Usznaums -

1 x CD with “Communications technology” courses
1 x Experiment card “ASK modulator/demodulator”
1 x Experiment card “FSK modulator/demodulator”

1 x Experiment card “(Q)PSK modulator”

1 x Experiment card “Q)PSK demodulator”
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.5.44:.' b .I F|

AR R R R R R R R R R R R R R R

. Lucas-Nulle




Communications Technology

uagtaifu wuy AM / FM

wouLAANBRLATUAM)
c:fuLﬁalmﬁLLuuﬁua@Lafu(DSB)
%’mﬁalﬁﬁuuuﬁma@m%’u(ssB)
w’%tmu%ma@mfu(ﬂ\/l)

MIuBAa ULy AM uaz FM
gofuisnsuaguadunlduiuag
Tusudvaaaing dmsusdvdyaandes
Fodundeuldiuuegrvsiailes lunwingnszanedes
fAnsuaznaapuiieIiy

°* HANNN5VDILDNLAIRNBALATUY

o fuiinkanisuanatuiinin1sUsuavAnNsuaglady

o Ashupguatudaislaloafinamesd

o m‘sua@Laﬂ"iuunn%\iLﬁﬂlﬁﬁLLuuﬁ(SSB)uasﬁuLﬁalﬁiﬁLLnum‘(DSB)
o ms3lanasduanusiensld finwe$ dual push-pull

* nanAsvBIWSIAIUTIaAIATUL A AL AIATY

° AND, NSULVAND UAzNDALETU BUIANT VDINLYIUNDALAN

* HAANVUIALAZANDVDY AF
» M3 lansSdygnueganiismafiuagianas
Article no.: S04204-9M, ysznaune :

1 x CD with “Communications technology” courses
1 x Experiment card “AM modulator/demodulator”
1 x Experiment card “FM modulator/demodulator”
1 x Experiment card “Hartley/Colpitts oscillators”
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NIV ASEVR U UL ULDLD

DRATALALADT
LAFDVEILATDIAN LN TUDALATY
WATBVIULUUTLaSIEN

wInvsvuaziadavaving defildoulunalulaginnsdaans
Wusunieluszuunszaeides ninluadeln
ndudessdayainiadnenuuindaun

fnwuaznaanuieIny

* DRALUULAZNITHINIUIDIDDETALALAD AN :
paadaiamasuuy Hartley was Colpitts

o AANIZVDINTDDNTALATY (self-excitation)

* PANUULIATDVEIALIAZBYSULLY AM

o AMsUsUquIASavSUNaz AR UL SiEN

* ANARIUANNIVNERTUITR(AGC) wazmuauAABR TUR(AFC)
e ¥anNNN5UBY phase discriminator

* 9m31 signal-to-image uaz mula adjacent-channel

* ANsM image frequency weviABavSULLYTLWRSEN

* filter curve uav BuwnAudgeAuaAYLe IF

* ip3avsugUwesidnaduaaud AM uunatARed
ioySuquisingu

Supplementary to SO4204-9M:
Article no.: SO4204-9N, Usznaunae :

1 x CD with “Communications technology” courses
1 x Experiment card “AM modulator/demodulator”
1 x Experiment card “AM input stage”

1 x Experiment card “IF amplifier”
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walulagiadatne uuy TCP/IP

DINDILEN
TasvaduaSaane
Tuslnsmoa
ATAAUALDALATH

AnuaSavavdumasiinaalitluslaraalunisdedudiuniiniu
drfgdmivmaluladindedneadelnd azuldilunniesaie
ARUNILGIDS Azfipelidiuavnaiiiuheidoviag
fnwuaznaanatigIny

° u'lmﬁ'lum%mhﬂLLa:m”mLmﬂﬁmsswj'lxﬂﬂi\aa%ﬂ\mm LAN,
MAN, WAN uaz GAN, duuy OSI layer

* [ TDEDIATDTNNAZ NG

o Tasva3vupuim3aang: Ethernet, token ring, token bus

° DVAYINDUVDILATDIYBINDILIN

° ﬂé’ﬂmimmmmaﬂmia%'\a(l\/lAC address)lua3atneuvulanoa

° MINANDUIASINYABLRAADSAI8 TASIRE MDY client-server
%38 peer-to-peer

o 5anTuslanea TCP/P dwmiudumasidnioesiu

° ANIANRUALDALATH IP, NMSIUAYULDALATEVDILASDLNY DULATDY

ADUNAADS B
Article no.: SO04204-9Q, UJ5:nNBUAIY :
* 1A3p38EDY (sub-net) Aen1ld sub-net mask
. e e a4 1 x CD with "TCP/IP networks” course
° NMNITINAUVDINAY Course #InIWAUND LAN 298U 1 x Experiment card “Network Client”
1 x Experiment card “Network Server”
1 x Network “Switch”
2 x Cat5 connector cables “Standard”
1 x Cat5 connector cable “Cross over”
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walulagindodne luduvovilduinis

ANSAANGNLALANSADLASDINY
AIBABNAIHUAA
s ldusaisiASane

Tuilaqiiuil wiouireufiusaimniadavsisagivindosie
stiulupauiamadfindovlnsi
asfisuvovaunsaifiatuayunazuinislunssedviniaing
FupHRBULED

fnwuaznaanaieIny
e Network adapter #ldifuagas PC

o latdauaznssintala

o LlalEds 1 uastdnTsATLUULTALADS

e A56B network adapter wazAne19Auszuy Windows XP

o mafindenas¥i network wazladWediléfuaunsal

o MasaruATatNdy

o Mmslfiadeviiansraaaunsrineiu

e DHCP

« 5Togduvevieluin3assiulaad (host file, Imhost file, WINS)

o Msldusnns (http, ftp)

° ANTRZIANTUTS

Supplementary to SO4204-9Q:
Article no.: SO4204-9R, Usznaunie :

1 x CD with “Client Integration” course
1 x USB 2.0 Ethernet adapter
1 x Cat5 connector cable
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wa lulaganganiaioeiu

ANTAIRYIWING

AANUYNIARY

Twanlsdiodu

Twanlapzunss
TuTanssflniaz Lsiviuas ls8uasiildlumsdedaaing
uananaeeIne luszuyingnszaneides Insdwinaoudi

ARNEITDLazLIANS
snvfdavimalulagvavanganiemdnluinaadas

FnuaznaanyigIny

* DDARVUEYDINIALATAIDLTY

* guAgUENEIN AR IMSUANTNIN AL ILAZ U Article no.: 504204-9W, yssnaums

1 x CD with “Basics of antenna technology” course
1 x X-band LNC (receiver)

* AFEUNINT (U1AU) 1 x X-band antenna interface (selective)

1 x X-band DRO (transmitter)

o RLAuTIDIE 1w INALAsLUNTIBURLAUT

o auanwazsuifivavnsnszanelusdnulnd uaslnag

a 1 x Stepper-motor controlled turntable
o stuvvayInarlaozunsu 1 x Monopole
o . , 1 x Half-wave dipole
L4 ﬂ’]‘i’JﬂIWﬂ’]lﬂE}5LLﬂ‘§&I‘1IEl\1’N’]EJE]’]ﬂ’]FTLLiJUﬂ"I\T"] 1 x Full-wave dipole
° §NYDNFLLUL 1 x Folded dipole

2 x Yagi antennae (3 elements, 6 elements)

- Tululwa uaz lnlwa 2 x Helical antennae (right, left)

- g1f 3 x Patch antennae (linear, right, left)
- 1 garRa 1 x Microstrip antenna

. - 1 x Set of installation tools and leads
- uwndf uazlulasansy

wel#enusainmanaanslidinlalyléwsougiu
Toglutiownaassiiganaansnaize) 70 Iagrinimeassiiguaud
#1199 fi AIN29 8.5GHz v 9.5GHz 14
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WU GBINA
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YD NFLUUFD U
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e meuy lulasansy
e IMALULNI ludA

e nA gnlddmsuawnIasudunIning
aeameafidnanldiuazspsamddumusivimuauiineu
Fvazavananonluldnazvannnelunsassine
Anmuaznaapiieniu

o niNfUDIEEBINALLLAT

o stuvvany Inanlaazunsu

o 733 W lADZUN TN VD INIBDIN ALY
o Tuannizszezlna

° frazfisundaunuuws luda

* fNTTANBUVIYFUNN

° ENEDINALLUDNTY

* ANEURUSN I NFVDINIEDINFLLULDTE

o MaazioulumsavRIwIing

° FINTTANYUVLNFHYT

* FISUFILIASUUDNAETN
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Supplementary to SO4204-9W:
Article no.: SO4204-9X, Usznaunie :

1 x CD with "Complex antenna systems” course
1 x X-band antenna interface (broad-band)
1 x Microstrip antenna

1 x Slot antenna

1 x Dielectric antenna

1 x Configurable parabolic antenna

3 x Horn antennae (10, 15, 20 dB)

1 x Reflection disc

1 x LUneberg lens

1 x Terminating resistor

1 x Wave-guide/co-axial adapter

1 x E-H positioner

1 x E-Band

1 x RB100 adapter

1 x Set of installation aids

1 x Aluminium carry-case
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wa lulaglulasiniiinediu

VindARUN N
AMATWUDINE(YID)
NIFNDUNAY

TuTasi linaneidusiuddasvdslumalulagdossisa
aiten uazInsdwiindpuiiielflunsavduanlulasm
Taerinunevisthrduduanaaniiaeludveneaineaeeiisu
foenviethdnaiin vnlfd

Anwuasnaaaigaiy . &,
* N VDIDUIAAUN UV IULAZAUNTNIDIENE

o o 'Y VN Y -
o MSUUAINAAMANUANTRNTLUALAZILIIAY = i_.’ : \

* vinthedaulpuiisav(siotted waveguides) .

° NMIFNDUNAL, SaEILEALURIINL Az UNTE ¢ . 5
o yuavaviBtAAud Y ALazA LA UL L il .' J
o n'mmi'ﬂizqﬂsﬂﬁuluﬂaﬁ1ﬂ§'u§mmﬂm :
o mugmraulusnsidnivastaeiunivawisindudyn

o Mmyladfinannaveyladidnnsa Article no.: S04204-9U, 1/5:nauaae |

1 x CD with “Introduction to microwave technology” course
1 x Experiment card “X-band measurement interface + LNC”
1 x Gunn oscillator

1 x Slotted line with displacement and measuring sensors

1 x Isolator

4 x Various waveguide terminators

3 x Dielectrics

1 x Set of installation aids, measuring leads and adapters

1 x Aluminium carry-case
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WadsznauvasiulasimienisrnvisinnaudygIanan
dvdpeiigunIniiiAwdun 8n 13w coupler, circulator waz branching
port Avfvianmsviviuvavaunsalinariuaznisun lsialdeu

fnwuaznaanuieiny

o gafilanduaudgeEuaansn; Gunn Oscillator, klystron,
magnetron

* AuansaraulRvevAaitasuuY directional waz cross-coupled
* HAVDININNDUNALLATNITANNADY

o AuENYLIDYFYATisNATn circulator

* WIAINITAANDY

o Bufududuandoluszuovieindudyanu
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Supplement to SO4204-9U .
Article no.: SO4204-9V, Usznaunie

1 x CD with course “Microwave components”
2 x Horn antennae

1 x Parallel detector

1 x Directional and cross-coupler

1 x E-plane and H-plane bends

1 x Movable short

1 x Waveguide rotary coupling

1 x Ferrite circulator

1 x Set of adapters and terminators

1 x Set of installation aids
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walulad
WASNALEDT
MMIC

mandagUnsalansiividiviewluguanudige
sudusiovlfinaluladlulasanduvingu gunsaiviodrfuiuuuuy
lagnadvlivnldagunsnaraunnndt 20 Duudn

Fnmuaznaanuiieaiy

o m3manuuylulasansy

o MuiasdAALATATININIEAEARL

° MIMAAUANBULAUTRVDINTEINUYIU ATIANAADLEAUDINTY
AN lu 1§ 2GHz

* AUANHUENTRYDINITIHADS means of scattering

* FATANIINITDINAZ VLS Ry

o myvenedyaaildlunalulag MMIC

Article no.: $04204-9Y, Usznaunis -

1 x CD with course “Microstrip lines”

1 x Experiment card “Network analyser”
1 x Set of microstrip components

2 x SMA cables

1 x SMA connectors and terminator
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Communications Technology

NSz UIRNAR UV IUNANDA

aunIalluszuy

Jeu LTI

Wawmosuuy FIR was IR
NMIFINTUUIURINDA

iiavsyszansanuazanuiilunsiuseslulasTysiraoe$i
Talunsysznanaduaiuniwnasides
#fimstnluysegnaldousinegiifisadiy msassuiadoya
AINIDIRYYIU NIATERE M

Aasuaznaassifigafiu

° MUYV UY DSP hazA1990nLuY

o fangansunasiteridu

* NSVYRYYIUAINDAL A IVATHUILIAURIADA
e Seyy LTI

* NAADINTINIDINUYIUAINDA
* NIDVALYILLY FIR waz IR
o NMIFSINY UG DSP

* NARDINYYIULUUALLIAN

* NAINNNTAUIUDANDINNBIFUT R

Article no.: S04204-6P, Usznaunie -

1 x CD with "Introduction to digital signal processing” course
1 x MCLS work platform

g == 1 x DSP module with 32-bit ARM processor
g =SECLCEBRES 1y Software tool for DSP module
EENE. 1 x Keypad module
e IV i vy it Pl 1 x Serial interface
L e —
' H 4 4lh _J*.
e

A R R R R R R R R R R R R R R A R R R
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Communications Technology

sUnpunsudasnalaes
NMINILAT 1A
AsFwInlunsRawes
TUALDNLARA
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Lﬁamﬁhqmﬁﬂumzauﬁ’ﬁmmﬂﬁﬂ‘smﬁiyzmmuaztﬁﬂ\m'%amwﬁ'lﬁwa

fepniisvnssuazazidon Sefiirdevioiulsunsuiifivszansam
feafinviiuasiaunysuygeasléiie

finwuaznaasuiIny
o MINaATANUINALNAMIEAT 5z uY DSP

e Fourier transformation (DFT was FFT)

o nF9iuguas g (Recursive and non-recursive) Tuszuy LTI
* F5NN9DBNRULINAINIDNNYYIURAADA

° DRALULINATNIDIAIUAUNNBULFUDAINRTH;
Butterworth, Tschebyscheff, Cauer

° DALUDIVATNTDY: FIR waz IIR
* BRALUUMIIAULIDILAL TUSLATUT Y

o n51lYsunsu sound effect

e Digital equalizer

Supplement to SO4204-6P .
Article no.: S04204-6Q, 1J5:naUAY :

1 x CD with "Applied digital signal processing” course

1 x Stereo cinch cable T ——
1 x Stereo headphones s noie, - O T-Teini] [ 17 |
i [ —————— |
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GRIGIAL!
NNIUIHIIAANTLIAIDTNY

#awszuu ISDN Adulylinaz14luusasdmsunses
lonarnnans wiu uilnd, 1Fev, doya w0 ammeInsei
TaanssionunuszuRSadne

A uaznaansiiediy

o Tasvasiundndnaszezlnag

o MadnfivIzuuAIndg (access networks)
* NMIFAUALDAATALAZTDAY (network addressing)
* L{UN19a3135 ( traffic routing)

e charge metering waznsawziisu

e signalling

* 1A3RUNUNTEY

e PDH (Plesiochronous Digital Hierarchy)

e SDH (Synchronous Digital Hierarchy)

° AMINNUEALUIATDUNY

e C7 signalling network

o 13Ungdaa3ys (Intelligent network)

* NMIUFNIIAANTTLATDAY TMN

AUANBMUZIANE
o fii@avtlsznay (Voice output)
° 2NN LD TIUN DINGEY ST

Article no.: $02700-1A, Usznaunie :

1 x CD with “Telecommunications networks 1" course

Lucas-Nulle



PSTN, GSM, ISDN
AIDVNYUDTALDUA

ATM
1AFDINYUVUADULIDILIUN

aatun3ptneasislni ufidievans dmsvds dyaandes
doyauaziiadiifsifildfusinanineas

TusunAaiias lAugULULTBIATDINBUULINS TG
(PSTN, PLMN)

Fnmuaznaansiiediy

e PSTN (Public Switched Telephone Network)

* szuvfdnealuguasiioviunasiniatinsgnanenilng
e 3zuy ISDN

o Lﬂ%mhsﬁwqmﬁauﬁ (GSM)

* MAN (Metropolitan Area Network)

* FTWUINITVDILATDINE

* ypsauuuAlIadngl3ans

o szupftdrdresnadfaeiane

* 1A3DY8USATRNYMAlLUY

* Sumasiinanudigeinunviaiane Insdniauasn
o ATM wazuasauius ISDN

AUANBMUZIANE
o fiidavtlsznay (Voice output)

° 2NN LD TIUN DINGBY SaLTe

Article no.: $02700-1B, U3znaunas :

1 x CD with "Telecommunications networks 2" course

Lucas-Nulle
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#aeszuy ISDN Adulylénaz14luusnnsdnsunses
lonannnane 1gu uilnd, \dev, daya nia amnvinséing
TaanssiveinuAUIzUIASDYNY

Anwufigany

* NMIRAININI52DY ISDN

e y3n5uuy ISDN uazAManBMzUBINNSLINNG
e Terminology

o §lgusnns

e y3MIMNING

* ISDN access (qﬂnifﬁuazmiﬁmf\a)
e n13svny ISDN
 AMsseaUnsaitaIenviniuTEuY

e Signalling

« Signalling Tu D-channel

* 7951911581 ISDN 1o/ldheu

e Telephony

* Mydvdnya

o Tnsdnsiszuunw

° AUANBMUZIANE

* fiiFdavsznay (Voice output)

* AN LD IIUN DINgE ST

ANANBUIANIE
o i evt)sznay (Voice output)
* AN LB IUN DINgEY STy

Article no: $02700-1C, Usznaunie :
1 x CD with “ISDN" course

Lucas-Nulle
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Tasvadveavin3adng
fUYINDUYDIATDILNY
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Call scenarios

wIadngdngndoui Mhiuedafiedossuuuinioud g e
T#ldowilnug lulanild fvedrdniigauasfinasgiuuiniae ssuy
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° AalaNBULIANIzYBY GSM T
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o azduausnis e -

o Tasvas1ve9ia3atie GSM

e Radio cells
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o saulsznpuwuAInINgvan (MSC, BSC, BTS)

o dudsznauliufineaa3a1e —

e Number plan

a )
» »
]
3 P e
- -
_» *
- L et
- -
& »
- i
- 5
: *
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o U521anU3N15989 GSM = e i et ok
o \Tpusiairdadnenvlysinmea s - |
* Signalling Tumnudunussao OSI layer 1-3
e Call scenarios (traffic cases) T— -

o Tt mar e

- update sinuntviog
- SuTDILATYBNIUSEARNIY
- FUNUIDIHITENAUNIY

- sunvravigniSentaieniy —
L
- Handover ' i o,
o WATFIMARBURLLDBUY : D-AMPS, PDC uaz CDM e

* W-CDMA (UMTYS)

AMANBUIANIE
o fiavtlsznay (Voice output) Ban - i
o e . . e —

° 1B LDINUN DNEY TeLTY e freet i
: 4 S e i e 4 :': » B Topraa g oo E7H
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Article no.: $02700-1D, Usznauaas :
1 x CD with "GSM" course

Lucas-Nulle .




Control technology

dawuilugtaaulnga

fmuausuusaiipsuas Loy
FTUDAILANNIURIN

ANIAIUANLULITDUNAY
asmemiieesuazaimunzanlunsmiuay
ANSAUANLLLHTE

76



UniTrain-l system
* navififnsiedoun
o [an I Tuuusiafififie

* I TaUABLAZANTINAIY
waluladlnu

o ININOBuAzUHIR

Lucas-Nulle

UniTrain-l interface with
USB interface

* saadalaalay i 2 Suwnauiaen
uyyGinealsudea

* §51M55 40 Msaples/s

* JAus9sul 9 8w 100mV - 50 V
e AUANT 22 811 1US - 10 S

. ﬁuww/Laﬂﬁwwﬁﬁﬂaaﬁ 16 9

o Audndaamsdlage 1MHz
* a3199ALFEA 8 a0

Tgapsavinnazunavaisly

o SRt wanfines, andiwos
o aRBLTARBATalanlAl 2789

o Anfindyanu

e Step response waz Time diagram
e Bode plotter

o uaziiuq dnunn

UniTrain-l experimenter

« loRan1sanaaaene)

o figpangl + 15V, 400 mA
o figpanslu 5V, 1 A

* fanaelinsenia s
gsumla0..20V, 1A

L p
e §i IrDa TmIsunpnvdafiinns
* @@ experimenter iiula

LabSoft training and
experiment software

o fiTgimaneg Tnden

o wlamenguj

o finmiadnulmiszna

« manAapvitlanssrinswivysey
o figudonaeimlaazain

* fllOnEINaNISNAGDY

o fupunaeany

Control technology




Control technology

AsnAaDuiofuigINY
walulagmsmuausn lusis

=

ANIAIUANDUHAH

U

ANSAIUANAIINLT?
NNIAIVAULEININN
M3ALANNIT NG

Tumsmivaudnludi
wuhdudrunaama lulagnismunududunaiassuuadslng

AnuaznaaauieIfy

° HANATUATNAVDINIIMIVANLLDIDALAzLULDA

« myiuasiImuauuuspiiasua: Lisibey

* yUmLANRsBA U IMUANLLRBLEDY

° MIMIVANDUNDTEBUAIIAIAILANLLUEDIS LY

* DRNULLLASMANANIEENTDINSAILANANNTITNSALANLTY
UUUGBLIUDY

o sudsinvdenazdindssuniulugunsmunuuasaing

* MIAWANMS IHRFIBAIAIUANLLYND IR ALSLAIUY Pl

(ﬁmﬁ‘[u@.a S03620-1H Filling level” dsznaun1smaay)

Article no.: S04204-8E, Usznauns :

1 x CD with “Practical introduction to controller technology” course
1 x Experiment card “2-position/3-position controllers”

1 x Experiment card “PID controller”

1 x Experiment card “Temperature, speed and lighting control”

. Lucas-Nulle




ApTzvquaiuay

DAUIgUAILAL
fAIUANLLLGBLEDY
fmuausuylsdseidas
WITAVANUVLUTA

DVAUIENBULAzgUAILAY
nandnanniszavna lulagnnsmuauss luds

Anwuasnaaawigaiy
o mMslflapzunsu step response WawAN response
uasAMANBUsaUR

YDIBRUUYIFINY) LTU

1
[s)

- sranu LsisduBoreiu
- BRmuyimannsAuANSR [udf

* AIMNIUAVDIAIAIWANNNUNZHY

* AnruNzaENYavQUMmILANLULTA

* AATHQUAMIUANLAZIEUUAIY Bode plot

* nanBUaUBILUUNLARALa: laufinsavdRmuigUniunuLazgy
uuuDa

Article no.: S04204-8F, Usznauaie :

1 x CD with “Analysis of control loops” course

1 x Experiment card “2-position/3-position controllers”
1 x Experiment card “PID controller”

1 x Experiment card “Controlled system emulation”
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Control technology

NIPDNLUULASAIULANTISTUDDNISUUNTIATUAN

ITUUAIVANNIURRN
WAL E
AILANTLANN S
AIATzAANUEDTAN

gaildmIuiaSuiion ,nseiaumuau AISsUUAIUANNIUASY
wauanvtugenitlunaluladnnsaiuause ludd

fnwuaznaanuieIny

o MAMNTEDIVRIILUAILANILATAD LT
- MUANRUNAA
- AUANAINLST
- MUANLEINTNY
* neapvavneszuulugumvausuuDadinsmivasdunuusniing
uas laisioiiiny
° NARDUNUBIFADANEINBILAZAITIUAIU

* panuupuazlmunzanlu time domain waz frequency domain

* danfiupunimiaziafissnImanuan1siassibu frequency
domain @38 bode plot waz locus diagram

Supplement to SO4204-8F .
Article no.: SO4204-8G, U3znaunae :

1 x CD with “Design and optimisation of control systems” course
1 x Experiment card “Temperature, speed and light control systems”

Lucas-Nulle
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Tsunsudnany
NM99AU NI DUAIUANASY

WarinnsmivANszuududauiinlifuysnateinazdunuy

TivBordu Taeldyemunuuunilad
srupirdiemnsaldsiudugsiinnaass UniTrain-|

fnsuasnaapaieIniy
* AATzd FuATHlazINaRY It UUAILAN
* Szuudad

*“AAN real-time AVISULNIURSY

Article no.: SO6001-5Q, UsznounIe
1 x CD with “WIinFACT" software

ET L T iy EuEaARRaYE

Lucas-Nulle

Block-oriented
simulation system
URDNINADITZUY

lav 3 mivasvnsmunu

e Signal generators

e Linear and non-linear transfer
elements

e Time-discrete systems,
digital technology

e \/irtual instruments

Combination of sub-systems
thszupgazniudulugs

Graphics module for displaying
dmSuuanvaninla

Design of fuzzy systems
DOALDUTZDUN

Rgal—time measurement
lriadvaunsuasy




Instrumentation
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UniTrain-l system

- noviifinaindoudi

o Woniruuuianiiie

. L%'awiaua:ﬂj‘siﬂﬂ"w
waluladlnu

o TwhnaEiuazUfie

Lucas-Nulle

UniTrain-l interface with
USB interface

* saadalaalay i 2 Suwnauiaen
uuyfinealsudsa

* $51M55 40 Msaples/s

* JAus9suil 9 8w 100mV - 50 V
e AUANT 22 811 1US - 10 S

J ﬁuvgw/mﬂﬁwwﬁﬁﬂaaﬁ 16 9

o Audndanamsdlage 1MHz
o a319qALFEAY 8 a0

Tgapsavinnazunavaisly

o SRt wanfines, andiwos
o aRBLTARBATalanlAl 2789

o Anfindyau

o unavans lnse/ady

o unavae lnansma

e uazdu 8nunn

UniTrain-l experimenter

« loRan1sanaaaene)

o figpangl + 15V, 400 mA
o figpanslu 5V, 1 A

* fanaelinsenia s
gsumla0..20V, 1A

. .
e {iIrDa TmFennarvdiaifiines
* @@ experimenter iiula

LabSoft training and
experiment software

o fiTgimaneg Tnden

o wlamenguj

o finmiadnulmiszna

« manAapvitlanssrinswivysey
o figudonaeimlaazain

* fllOnEINaNISNAGDY

o fupunaeany

Instrumentation




Instrumentation
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° ANFIANILIDIUNALADS

o mM3InA1ay Wi Tdunazeun1e lWidae wes 3« wndeas
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Article no.: SO4204-8A, Usznaum -

1 x CD with “Measuring electrical variables” course
1 x Experiment card “Voltage and current measurement”
1 x Experiment card “Power, cos ¢ and frequency measurement”

Lucas-Nulle
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fnwuaznaanuieIny
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- Fauyied

* HANNIIIN

e NN¥IAGIY RLC ftmos

° WRUWBUNANITIN

o m —

..'E.J'Ii = =

 EEE RS AR

IR TR LY

R AR RS R R R R R R TR

Lucas-Nulle

Instrumentation

Article no.: SO4204-8D, UsznouaY -

1 x CD with "RLC Measurement” course

1 x Experiment card “Measuring R, L, and C with bridges”

1 x Experiment card “Measuring R, L, and C using
impedance techniques”

3 x Measurement leads BNC-BNC




Instrumentation

a3 inen Lailgaanalwiii

faqiugaamnasun1swas LalnaIunsuanna
AraTUIUNIMITRENEsA SN Wi dunsnad
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AnwuasnaanigIny

o mydnlurvasfinasdanisinodels

* AuANBMUzAURYBVITUITDSaMNnaTLUDsee 'NTC, Pt100, KTY,
wasluAuda

* MIINANUAUIDILTULTDS: piezo-electric, inductive pressure
wae resistive pressure

* NFIALIIAIE ALK, bending bars waz torsion rod

* JUNNNAAUANYULYDITULTDTUFHNY

* IemAnansuzaulRLUEuLas LB

° ANUAANAIADIALAAINLAFIRY
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Article no.: SO4204-8B, 1/5znaufiie :

1 x CD with “Measuring non-electrical variables:
temperature, pressure, force, torque” course

1 x Experiment card “Temperature measurement”

1 x Experiment card “Pressure measurement”

1 x Experiment card “Force and torque measurement”

1 x Experiment card “Measuring amplifier”

1 x Set of weights

1 x Pressure generator
and gauge

Lucas-Nulle
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lunmsyszandiuunramssiinduaznmsduinisuluniugeainnssy
N3InTzuziicmaniuin InyuuazAIL57 AzieenTe
ansaiaduruiusulumenasy launda Uszndn uazaunw

AnsuaznaaauAeIiy

* 35min fAawaaiuud g3 wazanululuuidnoatazaunasn
o AIEDATULTDT MUATVINUUAANANBUTUTH

* TuiinuanMAnYULaULGR

* ANIATAWIAISRSTTETR

°* NARDITULTDSUULBUARRNUAZALNTEN

o MyinsunisnsnguravlsanITiniieaanfidaiTuTafuaz
oA TULTDS

o M3ldASsIRNA1989 BCD waz Gray-code encoder
Tumsiarfawasidud

o Tsimtivansndaensldsloarins
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Lucas-Nulle

Instrumentation

Article no.: $04204-8C, Usznaunie -

1 x CD with “Measuring non-electrical variables:
displacement, angle, speed” course

1 x Experiment card “Inductive displacement sensor”

1 x Experiment card “Capacitive displacement sensor”

1 x Experiment card “Angle and speed measurement”

1 x Experiment card “Resolver measuring amplifier”

3 x Code discs




Digital Technology
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UniTrain-l system

o noviiRnsindoud

o Woniruuuianiiie

. L%'awiauazﬂj‘siﬂﬂ"w
waluladlnu

o TwhnaEiuazUfie

UniTrain-l interface with
USB interface

* saadalaalay i 2 Suwnauiaen

uuuRnwelsudea
* §A51A1558 40 Msaples/s
* Sausedug 9 gu 100mV - 50 V
o AUaNE 22 810 1uS - 10'S
. ﬁuww/mw{nwﬁi‘maaﬁ 16 9
o Audnduanamudlade 1MHz
o §5199ALFEME 8 Sar

SugaRIvinLazunasayln

o SRt wanfines, andiwos
o aRBLTARBATalanlAl 2789

o Anfindyau

o unavans lnse/ady

o unavae lnansma

e uazdu 8nunn

Digital Technology

UniTrain-l ixperimenter

« loRan1saAnaaaene)

o figranglu + 15V, 400 mA

o figrawli 5V, 1 A

o fiqpanslnasorde Inaduama
Y5umnln 0.. 20V, 1A

D .
o §i IrDa To@punaiudafiinns

* @@ experimenter iiula

N
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LabSoft training and
experiment software

o fisngimanee Tmden
o wnlamsngwi]
o finmipdnulmdsznoy

« manAapvitlanssrinswivysey
« fFudonseimlaazan

* fIlBAENTHANIINAGDY

o fiuyunaaay
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Digital Technology
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* Waunanuyitundngls

o laandunasy:lulnun single clock Wiedyaradunmiunyy
aupAuaz laundia

° 293U

* nasaunandeluivas

Wbl bt [l Bl 4 i
Lk T e e L e

e RN

Lem | T

Tt

1

|

Article no.: SO4204-6A, Usznouae -

1 x CD with “Digital technology” courses
1 x Experiment card “Basic digital circuits”
1 x Experiment card “JK flip-flops”

Lucas-Nulle
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Digital Technology

Article no.: SO4204-6C, Usznaumae -

1 x CD with “Digital technology” courses
1 x Experiment card “Sequential circuits”
1 x Experiment card “4-bit counter”




Digital Technology
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Article no.: SO4204-6E, Usznauns :

1 x CD with "Digital technology” courses
1 x Experiment card “Adders”

1 x Experiment card
"Multiplexer/demultiplexer”

Lucas-Nulle




Digital Technology
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Article no.: SO4204-6F, Usznaums -

1 x CD with "Digital technology” courses
1 x Experiment card “A/D converter”

1 x Experiment card “D/A converter”

1 x Experiment card “V/f-f/\V/ converter”
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Digital Technology
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Microcomputers and
application circuits
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WAAINA

° MAVTNTALDAATILAZAA
o SuimpIWa RS-232

o MsudigulsunsumuandyyIn
Ha3183, uanenaUULLIMTEN
Wueau

Program editor and debugger

* Debugger : Tusunsuyssanana
wazdilnuafiazdas

* uanvvayafioglusmlatuas
SAsapsvanszyinldaunsy

e ii editor uamvIIATTATINTDN
ANURNAATIL ALY

Documentation

* IpyAIONENIVDI 1T
o TufiniiunavaelUsunsunin
o NAFBUYTEINANE [nedn [usik

Digital Technology

Microcontroller
° 9u1A 32 In
P
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Digital Technology
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Article no.: SO4204-6H, Usznouae -

1 x CD with “Fundamentals of computer engineering” course
1 x Experiment card “Microcomputer”

Lucas-Nulle



Digital Technology
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* 5funmuf lugaide (Adn)

Supplement to SO4204-6H .
Article no.: SO4204-6J, Usznaunae :

1 x CD with “Applications and programming” course
1 x Experiment card “Microcomputer applications”
1 x 40-pole flat ribbon cable

Lucas-Nulle




Automation Technology

walulagmsmuausn lusis

\rulTas luuaAIIN TN
Taudna lwwn
TusunsubanauInsa-PLC
awilaiy PLC
ssuuRanta

—
© o

\§8™

%
i

. Lucas-Nulle




UniTrain-l system

o noviiRnsindoud

o Woniruuuianiiie
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o TwhnaEiuazUfie

Lucas-Nulle

UniTrain-l interface with
USB interface

* saadalaalay i 2 Suwnauiaen
uyyGinealsudea

* §A51A155 40 Msaples/s

* JAus9uil 9 8w 100mV - 50 V
e MUA 22 810 1US - 10°S

J ﬁuww/smﬁvmﬁamaaﬁ 16 9

o Audndaanadlads 1MHz
o a319qALdERE 8 o

SugaRIvinLazunasayln

o SRt wanfines, andiwos
o aRBLTARBATalanlAl 2789

o Anfindyau

o unavans lnse/ady
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e uazdu 8nunn

Automation Technology

UniTrain-l experimenter

« loRan1saAnaaaene)

o figranglu + 15V, 400 mA
o figrawlW 5V, 1 A

* fanaslnsenia s
Ysumla 0..20V, 1 A

.. .
o §i IrDa To@punanudamiines
o @@ experimenter ifula

LabSoft training and
experiment software

o fisngimanee Tmden

o wlamenguj

o fnmindeulmysznay
« manAapvitlanssrinswivysey
« fFudonseimlaazan

* fIlBAENTHANIINAGDY

o fiuyunaaay




Automation Technology
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Article no.: $04204-8U, Usznaueie :

1 x CD with “Sensors in automation technology” course
1 x Experiment board “Sensors”
1 x Set of material samples

Optional:
Article no.: SO4002-4A
1 x Optional analogue sensor

Article no.: S04002-4B
1 x Optional ultrasonic sensor

Article no.: SO4203-2V
Aluminium carry-case for experiment board




Automation Technology
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o fufinlnifivlapzunsuvavszoznmaimioud

* M3mUANTUADIIaN

Article no.: S04204-8V, Usznauns :

1 x CD with “Pneumatics/Electropneumatics” course
1 x Experiment card “Electropneumatics”

3 x One-way restrictor valves

1 x Set of pneumatic tubes

Optional:
Article no.: SO4203-2V
Aluminium carry-case for experiment board
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Automation Technology
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Article no.: $04204-8N, U5znaunis :

3 e o P ey e S 8 gt Bk 4 T i T e TR

LR R R R R RS LR E R R R R R R

e R S m— 1 x CD with “PLC and bus technology” course
; i 1 x Experiment card with “CPU with PROFIBUS DP master”
e e I T T S R S S S T e 2 x Experiment cards with “PROFIBUS DP slave”
" e — . 1 x Experiment card with “PLC application models”

. Lucas-Nulle




Automation Technology
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Mechatronics
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UniTrain-l system

o noviiRnsindoud

o Woniruuuianiiie

. L%'auﬁiaua:ﬂjﬁﬂﬂ"w
waluladlnu

o TwhnaEiuazUfis

Lucas-Nulle

UniTrain-l interface with USB

* spadalaslal § 2 Buwnawaan
WUDANINDLIUL TR

* 5m31AN35U 40 Msaples/s

* auseud 9 #7u 100mV - 50 V
e AWIIaNT 22 B 1US - 10°S
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o dudndunimaudlage 1MHz
o a3vqEAIY 8 Sia8

wsavilemaslunisinlysunsy
e PLC

* gauaavaa Digital I/0

o TnsAeneiiines

o Tnsiidamaines

Experiment card: CPU

with PROFIBUS-DP master
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o Fuinasane sy

LabSoft training and
experiment software
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Mechatronics
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Mechatronics
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Article no.: $04204-8K, U5znaunas :

1 x CD with “Conveyor belt DC" course
1 x Experiment card “CPU with PROFIBUS DP master”
1 x PROFIBUS cable for connection to conveyor belt

mMsnaaavazanysala aoviiga IMS 1.2 Conveyor belt
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IMS® Sub-systems
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Article no.: S04204-8M, Usznauaie : I

TAYTNDUTUIY

Anuaznaapaieay
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Lucas-Nulle

Mechatronics

1 x CD with “Sorting sub-system” course
1 x Experiment card “CPU with PROFIBUS DP master”
1 x Profibus cable for connection of conveyor belt and station

Anaapvazauysalanpeiign IMS 1.2 Conveyor beltuaz IMS 3
Sorting

Article no.: S04204-80, 15z TR .

1 x CD with “Assembly sub-system” course
1 x Experiment card “CPU with PROFIBUS DP master”
1 x PROFIBUS cable for connection of conveyor belt and station

m‘mmamq:augsﬁlﬁﬁmﬁqﬂ IMS 1.2 Conveyor belt waz
IMS 4 Assembly

107




Mechatronics

IMS® Sub-systems
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Article no.: S04204-8P, Usznauns :

1 x CD with "Processing sub-system” course
1 x Experiment card “CPU with PROFIBUS DP master”
1 x PROFIBUS cable for connection of conveyor belt and station

mManaaavazanysulanavfiga IMS 1.2 Conveyor belt uaz
IMS 5 Processing

Article no.: S04204-8Q, Usznauaie :

1 x CD with “Testing sub-system” course
1 x Experiment card “CPU with PROFIBUS DP master”
1 x PROFIBUS cable for connection of conveyor belt and station

ﬂﬂiwmaaﬂqzauu‘,itﬂmﬁa\iﬂm IMS 1.2 Conveyor belt waz
IMS 6 Testing

Lucas-Nulle
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Lucas-Nulle

Mechatronics

Article no.: S04204-8R, Usznaumae -

1 x CD with “Handling sub-system” course
1 x Experiment card “CPU with PROFIBUS DP master”
1 x PROFIBUS cable for connection of conveyor belt and station

mamaaevazsuyIallanpsdiga IMS 1.2 Conveyor beltuas
IMS 7 Handling

Article no.: S04204-8S, Usznaumae :

1 x CD with “Storage sub-system” course
1 x Experiment card “CPU with PROFIBUS DP master”
1 x PROFIBUS cable for connection of conveyor and station

miwmaquauu‘,itﬂﬁﬁmﬁm IMS 1.2 Conveyor beltuaz
IMS 8 Storage
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Automotive Technology
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UniTrain-l system

o novfiifnsindoud

o Hamiruuiaaiiie

. L%ﬂuﬁiﬂuazﬂjﬁiﬂﬂvw
wialuladlnu

o TwnaEiuazUfie

Lucas-Nulle

UniTrain-l interface with
USB interface
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Automotive Technology

UniTrain-l experimenter

« loRan1saAnaaaene)

o figranglu + 15V, 400 mA
o figrawli 5V, 1 A

* fanaslnsenia s
Ysumla 0..20V, 1 A

... .
o §i IrDa Tn@punanudamiines
o @@ experimenter iiula

LabSoft training and
experiment software
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o wlamenguj
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Automotive Technology

Augulnin

Iwinssuansy
Iwinsznaaay
gunsallwirdiannsaiing

lusaud liueaynsallwiuazBidnnsalindundugunsaliddasioszuy
sonueduiufazdosdEnuitugiuvavierinssu i

Fasuaznaansifigafiu

o nanMSIDEL NI WINAFDL AMUFILNIL

* UAEYIBLSIAABULALASRYIAT M lun19 iR

* NANUNZ DY loniiazimsTaN

o M3IAANTRINRTDYNTU VUIW LAZIVRTULIILTIAY

. ﬁ'uﬁﬂﬂmﬁnumzauﬁﬁmaoéhﬁ'lumum?iﬂuﬂ"llﬁ (LDR, NTC, PTC, VDR)

* nasaunIyaEeluIvas

Article no.: S04204-7A, Usznaueie :

1 x CD with “Fundamentals of automotive engineering” course
1 x Experiment card “Resistor circuits”

1 x Experiment card “Voltage dividers”
1 x Experiment card “Variable resistors”
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Automotive Technology
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Article no.: S04204-7B, Usznaunie :

1 x CD with “Fundamentals of automotive engineering” course
1 x Experiment card “Diodes”

1 x Experiment card “Basic transistor circuits”

1 x Experiment card “Basic digital circuits”

1 x Experiment card “JK flip-flops”
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Automotive Technology

LTULTDS U UBUG
ANTINDUNYILAAIULTD
AtanddulTas(Knock sensor)
w3 IWalimoas(Air-flow meter)
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waznanvnamsdiannsaling wwwgasgninunlddmnsy
anadaSnaniEnduddduanaildsanluiiu
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FnuaznaanyiigIny

o nannsMREneR M luawaas: induction, hall effect,
piezo effect

o lrurasn I lunsannsiaSoeeus
° ITULTDTUUDBUARGIN, LTULTDINIINTDUAMULTIAIY hall-effect
* AMTIALAANAN : throttle valve switch was potentiometer

e 11330 air-flow A7y heater filament uaz
IwUITSuUURaANuEDU

» myiaanuaulu intake manifold
» M3fimAann1sialu knock sensor

» MITngungiifsiTuirasaunniiuuy NTC uaz PTC
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Automotive Technology

Article no.: S04204-7F, Usznauaie :

1 x CD with “Sensors in motor vehicles” course
1 x Experiment card “Sensors in motor vehicles”

qﬂﬂitﬁl,a%u(tﬁan%va)
Article no.: S04203-2V

nsziegiidendniuussygunu
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Automotive Technology

PSRRI INFLULHE

sy lwvdn
MIwmiieatn
A5L5AR WS
Aufansvpiou
ANSAILAY

inSaveusadelnd Usznaviae dadwielnedy (alternator)
fmsuiudanavu lnieundaenns

Anmuaznaanifiean

o nénnsvevAIDAITa Wi

o v lninauwe

* InToauaznsisad lug

o indpurifiasnumauuy 1sifi A3 regulated vinvuagnels
e voltage regulator LUULENFEINAIN

* voltage regulator LuusDE

o inperinlnauanuy finsregulated vinvupenels

* NAFILIATITHMNAALRY

P PR o 0 R G W
Amree e s = e
! AT T T R Bk PR RS P

-

" ruqn—_uuu—;uu--n-u
-
e | L

FESEsEsSE RSN s s RN REEE

A..
B

(=) :

i

Article no.: SO4204-7D, UsznpUaY ;

1 x CD with “Three-phase alternators” course

1 x Experiment card “Rectifiers for motor vehicles”

1 x Experiment card “Three-phase alternator for motor vehicles”
1 x Experiment card “Voltage regulator for motor vehicles”

Lucas-Nulle



Automotive Technology

Y PWM lussuusnusius

wann1say PWM
NSYILHRIAATIAINIU

4

NANDULALILATISH

lurSaveusifinaaninasduauuniivineiusine iu
uaaemBsUvdafiosnseauaunsdunn lutrvuavnsdanazda
upUnIninmIuANMsFyMRaTInYiipaLanN
fnsuaznaapaieIiy

* ¥ann13289 PWM

o M3ld PWM luszupenusud
o asmppuirdssulwihilosusesinandae PWM

o MTIANITAIRDIAMIN B NNTRVD YN M PWM:
AU, BUA, BRIIEIUAIT mark-space

* ANUNINVDINATH VLKA NN
° AIAIWANUATINATATVINY
o MIneyyI PWM

* naspunaadezavaUnIallun1smILAN PWM

Article no.: S04204-7), UsznpUmY ;

1 x CD with "PWM signals in automotive engineering” course
1 x Experiment card “FET amplifier output stage”

When taking this course, it is recommended that an external
12-15 V power supply (e.g. LN SO3216-1C) be used.

YRR R R R R R R R R R R R E R R R R R R R
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Automotive Technology

aa156uN1e CAN Bus

IAVVDIDH
TusTamaa CAN
A5 lYsunsu
MINANATUM

indaveusiaiislng fimsmuaugunsalsiieeg
fnegemuauBidansaiing fimsdeanssznitguasaisingg

W UN N TUUTLUURRADE

AnuaznaaauAeIfy

o nanafidiovldszuuialuszuuiadeveus

* Tasvaseuazaunssiszuy CAN Al#luszuususud

° AMNLANAINNTEHIT CAN wuw low-speed wag high-speed
o AuansszausEnielwd1vas CAN Bus

* M512DYIBYA, NMIAMUATBIANEZ, ASANUALDALATH
wazn19enau (CAN wuy low-speed waz high-speed)

o Tasvasvzausuuiaiialudaya CAN

* Aimszvideya CAN @ CAN monitor w3 Oscilloscope

o maufilondadvdaya CAN fag PC

* NAFBLIATITHMNAALRY

Article no.: SO4204-7K, UszApUAIY °

1 x CD with "CAN bus” course
1 x Experiment card “Car front”
1 x Experiment card “Car rear”
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Automotive Technology

Tasvvunnaaniigany CAN Bus

CAN nuluwavainvlusagus

M3 lyUsunsu

= 4
AMIUAINSHANANDL
geiinszuylnusvainvifisganunsatunseideuiusuy Tosuivluga S04204-7K )
CAN-BUS uazmvaululinuszuuunsgiu Article no.: $03216-2Z, tlsznaumas :
feaInduastunanoguuae UniTrain-l CAN Bus 1 x Interface for vehicle lighting

fusaldaruannsineuls (ALC1 Lighting not included)

CAN comfort features
Programming

Diagnostics

geRnUszgsasudn 19Tz gsasudaTe unspdmsuA1MAaDY
WalAfimsmuaunavinvuvesyszailinedy 1y
Dantisneszuy i, viunszanuavitviiegluin Taenislddeya
CAN fildoruaservsasudiiie Volkswagen doyafiiindunuszuy
CAN BUS snunsatanldinszvdiagTusunsu LabSoft

TosaufiuTuga S04204-7K )
Article no.: S03216-2Y, U3:nauag

1 x VW Golf V passenger door

] = 3
ey e @ ey ey g A Ve T T

ey __ga

mowo
- -

mOomo
- -
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LIN Bus

Tuslamaa LIN
Tasvadvssuudnya
aUnldInIUTE LTS

= e

uanan CAN BUS wanagidl LIN BUS Andildlususus Tasnany
wdnh W ldrvieAduieInuAuYannne Laz ANUEEAIN

fAnwuaznaanuieIny

* Developmmsiaunszupdalugnusus
* avAlIznauUavIzuY LIN BUS

* padnwazaunEinilwiiay LIN BUS
° NMIANAUALBAIEUY LIN BUS

* #aNN1399 Master & Slave

* uRANadayafILn1TIn

o Tasuasvaaainsudaniu

o AlasnzAdaaiu LIN

o Msuflanazdedonau LIN

* NAFBUNNRALEE

Article no.: SO4204-7E, UsznaunIe ;

1 x CD with “LIN bus” course

1 x Experiment card “Controls for door windows and mirrors”
1 x Experiment card “Window winding motor”

1 x Car door mirror

AR R R R R R R R L RS R R R R R T R RN
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TWiwasaantindd

Fuausanfind g lunvee
lWwasoanfine
e BANIG

Haaruldfinsinssuuisuuueaniireantuldfiisndeniiszuy

Linfotainment system” Fvaziildluauausfing, winuu agrvlsians

WavanuSunamiinduravioys lusueusdidasiiundssaiana

Fumilowinluswpall szuupan@nea azgnununldiuagieniteeae T

Fnmuaznaansiiediy

* indaredoyalususud

o nanafidiovldszuueaninoalususus

o fiuguvoe MOST BUS

* MOST Protocol wagz Controller

* A39Ad8Y broken ring

* penuUDIuY lwpseawinlususud

o szuvppHirRana lus LU

o fiuguvavisdoawia (diffraction, reflection)
» mMsaanaulusie lwwasoandia

o M3InA M A LazuavuavlWiuasoansia

Automotive Technology

o -

g

= e
f
[
|

F )

H-".____"\-_:____--'_'!;.. i

Article no.: SO4204-7H, UsznpUaY ;

1 x CD with "Optical fibres” course

1 x Experiment card “Optical fibre system for a vehicle
1 x Optical gauge

2 x Optical fibres

"

P L L I IR TR e

ey e

e P B9 LB T I L TR S LT K
g By o ) P B S e

i o s b o e

1

A R R R R R R R R R R R R R
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NCRDERT

fuauilsny
LuTnSAY
NAADUAUDIATNNITTUNTSNN

qeaudsisuazidudndsis Wussuuanulaandeiildeuiuumansd
auiilugunaniunasguitiaase i lususud
alifimusiulainssuydvinuuaziinléptnegniiny
fespeiinsnsradeumrinubeviussnaiussese
AnuaznaaauAedfiy

o srupAUdapadsuuuLaATinlaswataanlueusus
o AMSYIUIBIANTSABuLAzIdNT Al TE

* ANUUABARYANFINTUAzAIqATLTN

o MyiuITUITRsANALLazi STy
 Mm3indanmassidiudeings

° J921an299NNTT9A

. q"ﬂmumsw‘%ﬂua:m@ﬂﬁfﬁmmwaﬁqztﬁﬂﬁu

° AMIANNIANURANAINVDITUUIANTTAY

* NAFDUMRALEE

1 T
IR R R R R R R R R R R R R R R R R R

Article no.: S04204-6Z, Usznaumae :

1 x CD with “Airbags” course
1 x Experiment card “Model vehicle with airbag and belt tensioners”
1 x Experiment card “Airbag related sensors”

Lucas-Nulle



ANT2LUANIBABEA
AnssidamIgnIudanes
F2UUUINNTANNTATDILUG

aswn Indinngluindassudiiduindausetniiu
Qzﬁmﬁszunm‘samzLﬁﬂLﬁa'lﬁl,ﬁﬂmswaummﬁnﬂuﬁummﬁ
Turnsfisusudiuiinasldrsanionsudanssiiusigaln
Ratumavinnudenaniaz ldsuuimsdanisindpveudiiu
AR

Fasuaznaassifiganiu

o N3zualazuIaAdaulnin

* 330UA1TANTTARIEAINIANTNTUR

o agm‘s:Lﬁmﬁwm’lu%mm‘uazﬁuﬁﬂ‘*ﬁ"mﬂmma%(TZ-l)
* AnszidamenIudanasuasgoadiTuiras(TZ-H)
° isilllﬂ’]ifgﬂ‘ssLﬁﬂﬁlﬁﬂ‘s:Q1E}(DIS)

* NFINATGIN

o Susindu

o FDAALDNINA

o szupiaviunIIaDn

° yunsidna

e gy aeh s

Automotive Technology

Article no.: S04204-7C, Usznaunis -

1 x CD with “Pulse generation and ignition systems” course

1 x Experiment board with mechanical model of a crankshaft
and cylinder

qﬂﬂszﬁtzﬁu (unTs)

Article no.: SO4203-2V

Aluminium carry-case for experiment board
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TuQaLUIALLLENG)
ABS, ESC, TCS
Uaz AITIBLLIA

szuuwsa Wussvuidudeudnsveususdaislni
finsindennsafinadidnungae 1y ABS, traction control

2 a P =~ o
waznIsmUANieBdnnIplndlinuasi
= P Saq s o
Folsdusnesgundldeuiu

szuuwsauvuuuandad Wi lasinsneasavuazdunlduny

soeusigulnd

Fnpuaznaansifgdiy

° DDNUUUTZVULYIA

* ATTUDAFULLIA

° LWIAUNADY

* ATULLAA

* Al

e 52Uy ABS (Anti-lock Braking System)
e 5zup TCS (Traction Control)

e 5zup ESC (Electronic Stability Control)
e n15738Lu5A (brake assist)

« winielansedndluin

o wsasLuAAdnd IWia

Article no.: SO4204-6R, U5znaums :

1 x CD with "Brake systems” course
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FSUUAUNZNDU
LHAUDSD
Tdmdw

szupwevlasesanasszuviuasiiiaulususud
Wunuiidesidvivanudasadanazansuazainauisluvuziiiune
smvdsriuliinlussninfisinsduedoulymuauuiiifioasasll
Soviuasiovliinmsnszunnnioaziiion

Fnmuaznaansiiediy

* Tasusa

* pvAszNBUIBYITUUAUa:finulususud
o szpufiuazifiudaniin

o SrpUfuAzLfiDudDna

o unuuwAue (Leaf spring)

o unuunuuan (Coil spring)

o wanukuUda (torsion spring)

o szpuiuazifisuaInay

o stabilizer

o Ténduuuulansadne (Hydraulic shock absorber)

o Tdmduuuunszuan (Telescopic shock absorber)

Article no.: S04204-6S, Usznaunie :

1 x CD with “Chassis technology” course

Lucas-Nulle
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fnwuaznaanaieIny
° IAUSENDUVBIISUUNIINNAY

* SUNTITVAAAVDINIUNRY: tracking,
camber, castor offset

° LAUYSUNIVNNAY

* [Wawinauazan linkage

* JauarmsUsuauiiaeing

* NANDUIATIZH

Article no.: S04204-6T, Usznaunie :

1 x CD with “Steering systems” course

Fasuaznaassifiganiu

* avAtsEABLYD RS TINAYTLIAADY

° AaNTG

o STUUANFNAUUUUULIALA DR [UsTR

* ey Planetary was Torque converter
o fudsmasvrnduatnvsiaiiio

o Mysvrdenuusiaiio

° 1Wovwing

o IWady

o JUIARBUABDNEN, TUIARDUADHAY, TUIARDU 44D

Article no.: S04204-6U, Usznaumas

1 x CD with course “Gearbox and drive train”
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Individual consultation with Lucas-Nulle

AMABINTAnTaRUA S LW inse lai?

sunsafasenUinan ldnmsaziBoad
Tel.: +49 2273 567-0
Fax: +49 2273 567-39
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www.lucas-nuelle.com
WwWw.unitrain-i.com
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