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LS12U—=XF TARTLAFLRF T« — RNy oT7TUT—2 3> TR
B BERIEECIE T DHDEHFE NS> RFT1—HYTYI,

272 FOIER
2.1 EAB®M

hSURFTa1—HE MRELESATACRET D EZBRNELTVET.
Jd>bO—-5— (PLC#H) &—HCUBRESRT L%ZElL. COBEMNIC
DIHERTEET, UG, NEURER. FEEA X M—ILFIEORETF (.
TREEDEKR(CDIRND, BEBREZENCLET.

224 A M=)V EREE)

S RFa1—HE BEIDIINTORERAEEEL T, ERDHDIEY
ENRETDHNENSGDFT.

S RFT 21— ORMRERGHEEDSEICAR CMEZRET DLHICHE
BRINTOREMKG, BHFICEITIDBVENSHDET,

2.3 Rz iERd D
TEYRMEREBBEQ. FSORAF1—HZBEITDIRENDDET,
S AT LADEREANDHIC, BIERZTRR<HERLTIZS,
ﬂ BHEEE GND &{55 GND OEfIZESEITTIES W,
HHEEE GND &{E5 GND ORIDOEBRANERLRD &\
hS2 AT a—BN BRSNS EREEN DD E T,

2.4 SATLDEREZAND
SRFAFE FICRSURFT1—HDINSA—IRFZERESNT
WRWHIEIZ AT LAD—ETHDHE. RADEBRIKAR (CHIfENT
WRWEMEZRITI DIHaN'H0DET .,
LIento T SN ABPME BRIV LSICL TS0,

2.5 fIEEZ#EET B

hS2RF1—H0ORMEE. FEE— R THIBMAE SR TREBEOE Bz
WIBDILEHEIHULET,
(RS2 RFT1—HREBHFRZFRENEZDHREDDETY)

2.6 HHEZIERT D
RS2 RFT1—HETNICEEYS I ANTOIR—R hOMEEE ERRN(C
FIvIULTLIZEN,

2.7 #EERENMF

NS —UAEYCEMELRVEEER. EAZELL. REEALS
REL T IZEN,
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1 General description
The LS1 series is an inductive transducer for direct,
accurate measurement of travel in display- or feedback applications.

2 Safety instructions
2.1 Intended use

The transducer is intended to be installed in a machine or

system. Together with a controller (e.g. PLC) it comprises

a position measuring system and may only be used for this purpose.
Unauthorized modifications, improper usage or nonobservance of the
instructions for installation will result in the loss of warranty and liability claims.

2.2 Installation & startup

The transducer must be installed by qualified personnel in consideration of all relevant
safety regulations.

All necessary safety measures to protect personnel and property in case of a transducer
defect or failure must be taken before startup.

2.3 Check connections

Improper connections and overvoltage can damage the transducer.
Therefore check always the connections carefully before turning-on
system.

Potential differences between supply voltage
GND and signal GND must be avoided.

With different potentials between supply voltage
GND and signal GND the transducer can be destroyed!

2.4 Turning on the system

A The system may execute uncontrolled movements during first

turning-on mainly when the transducer is part of a control system
whose parameters have not yet been set. Therefore make sure that
hereof no dangers for personnel and property can result.

2.5 Check measured values
After replacement of a transducer, it is advisable to verify the output
values for start- and end position in manual mode.

(Transducers are subject to modification or manufacturing tolerances)

2.6 Check functionality
The functionality of the transducer system and all its associated
components should be regularly checked and recorded.

2.7 Failure malfunction
If the transducer system doesn ‘t operate properly, it should be taken
out of service and protected against unauthorized use.
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3 BRI —4 /Electrical data
H){FEX /Operating voltage: 15...30 VDC
JHEES /Current draw: < 50mA typical

44> N=FIR

WO OS > TH DD EEDRAMDIT LI 140Ncm THI T EICER
LTLZEL,

AR EE (TAB. T -9 — hERBREEZSR) 28X RV TIREW !
fEENOw RISERLBRVTLZEWN !

UG- 2TU> KR (LS1-_ _ _ _--002 —-_ _ _--_ _ _) W TRIE
TORIENE 5N BBRBNESICL T EE !

c REFENASVNTTUT—->3> TR TO-TOEHZEBINTEEYS
DRENBDEY (HERLE),

TO-JFyT2ZBFEEMONT £EE Oy RoRUNP5HhE
A BZBEHC, Ty a0y REBEIRSECRIEITILENDDET.,

T=TIWOBHCONT(E +DRAR-—ZAZHRL, RIHITHE (r =
ﬂ 40 mm) AN, HOTY SEBFTITZSW !

5 iR

BERERZITS LER. RORITERLTLEZL,

AT (BHEEE GND) CHliiFvrExRY b (IE5 GND) [FEUEBAITRIITN
(FROEEA.

B (EMC) ZHRTBICE ROERCEECESHENHDFT.

e NS RFa—Y—-&O2 bO—-3—(3F S—ILRT-TILEFERLTE
I 2BENDDET,

e Z—)LR #1714 SAZ MiFfE. 85%DHWER,

e 1> bO—-F—fITIE. U—TILS =)L RZEEMN T IHRENSGDFT.
DED., REEMBK(CIERITDIVENSHDFT,

=T )VER(E 30m ZBX CTERI D LFTEEREA !

5.1 SF—=FI)LDEODHT | Terminal assignment

4 1

( J5>2axo~nIEER)

/ front view of flange connector )
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4 Instruction for installation

Note the maximum tightening torque of 140Ncm when fastening
down the mounting clamps.

Do not exceed the mechanical adjusting range (dim. B, see data
sheet or drawing)! Do not lubricate the actuating rod!

The attack strength in mechanical end position of the return
spring configuration (LS1-_ _ _ _ - 002 - -

)may not be exceed 5N!

In applications with high vibration load, the probe tip should be additionally
secured (e.g. glued).

When exchanging or dismounting the probe tip, the
push rod must be held in a suitable manner to avoid
twisting or scratching of the rod.

For the area of the cable please take care that enough space is available,
ﬂ the minimum bending radius (r= 40 mm) has been bserved and sharp
edges have be avoided!

5 Wiring
Note the following when making electrical connection:

System (supply voltage GND) and control cabinet(signal GND) must be at the
same potential.

To ensure the electromagnetic compatibility (EMC), the following instructions
must be strictly followed:

e Transducer and controller must be connected by using shielded cable.
e Shielding: Copper filament braided, 85% coverage.

e On the controller side the cable shield must be grounded, i.e. be
connected with the protective earth conducter.

Cable connection may not extended over 30m!

Z2h~O-2 fstroke  x~oO-2 (stroke
A=k IR (E')

IS0 IPlug|Z>Y I Plug|o—JJ)L [ cable
J-r 101 [D—r 102 O—R 202

L—DIGERSS
Connector with cable| a—r J—r mE a—R
EEM 33-56/-58/-60
EEM 33-57/-59/-61

ail
di0

411171413 | 4121 414 | 421 1 423 | 422 | 424

PIN1 PIN 3 GN/ # /green | BN/ / brown +24 VDC

A5~ b 0 10..: 4 20...
PIN 4 PIN 4 WH/ B8 /white |BK/ / black ;

e i0vDC | 0VDC 20 mA 4 mA
PIN 3 PIN 1 BN/ %% /fbrown| BU/ =2 /blue GND

Page 3
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6 T —F 1 > & LED ##HE

HWRODIBERCT A —F A 2B T IT 4 TICURWTL ZE N,
TA—FAORTITATICTBHIC, WHERFDSELTIRENSDFT,

6.1 &iEA

BEDTITVT—2 3> ORBHEEZERI DeHC. KRS LY/ FEm
RUBS LU/ FRFHHEBE / BRI, HEHEHRZIEET DCHITEINTH
BTEEY, HHEHEE. REOBBREFEFEREETEFRY. JOJS
ZORDT Y ARG = ERLET T« —FA2ET 1 E BMOHFS
NIz LED ZNT L TRRENZE T,

6.2 EEINFFH

JOUSZ2OHE. FYIIVEEHEERL TEHESEERLET,
TA—FA24% - LERDER 2 ([CHDLDIC. BEITDIINTORENRzE
BIDBENSGDFEI, TOJSIIRCHOOFITE-RICUDER
ZHh. Ay Uty bUIED IR EETEFTEAS
BRICTOTSASNIIER. BREATICUBREXEYICRESNLEFSE
([CRDFEY. BIOISII%E. BRIEMIERSTOT«TREETT,

6.3 TIZHARDFREICUEY b
TA—FA2ETT IDNENDDET,

B EVOIRUMRY > ZERFCHU T, LEDL & LED2 ZEKF(CAR< &6 6 BRRmS
BEY. RURT>OTBHERSERRLUET,

6.4 LED [CKBRT—HART

LED (3, MEUHRENEEDRT IR EREZRUET,

TA—FAHR RIOMREND & BLU/ Fzld 3 BECENTND LED H'%PD
<OHRBU. 6 BRICBUTERRRLET,

ZNENDE-RIHETIB L, INTD LED EITLET.

LED 1 LED 2
T— : >/ S
NS 3> T —FA> on fMlashes > [ off
LAV —FA> A+ 1 off A ] R
on / flashes
—— . A | A |
A2ED i on / flashes on / flashes

O TR Z|ERNLDC, RIUEMATNET,
LA T BIRY —ILEERLTENSZEFT ZRENHDFT.
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6 Teach-In & LED function

c Do not activate Teach-In during machine operation.

Machine must be put out of operation before
activating Teach-In.

6.1 Description

Starting and/or final position and/or the output voltages/

-currents can additional be adjusted, in order to specify the

setting range(s) custom-specific.The output range can be defined
independently of the actual travel length.

Use push buttons keys for programming.

Teach-In modi is displayed via the installed LED ’s.

6.2 Important details

Use a digital volt meter to monitor output signal during

programming. After Teach-In all relevant safety regulations as in item 2
mentioned, must be considered.It is not possible to switch to a different
programming mode or to reset a unit during programming.

The last programmed values remain stored in memory,

also after power-off.

After re-programming the linearity correction remains active.

6.3 Reset to factory setting
Teach-In must be completed:

B & Vv press push buttons simultaneously for at least 6 s ill LED 1 &
LED 2 flashing simultaneously.
Release push buttons = factory setting.

6.4 Status display via LED 's

The LED’ s display the status ®m and/or ¥ the times during the
operation of the buttons.

During the Teach-In the respective LED flash by pressing

the push-button and/or after 3 s slowly and after

6 s quickly.

By completing of the respective mode all LED’ s will be off.

TA—FA2 TV ARI Y EXFT S X LED
Teach-In push buttons & status LED's.

LS1 541 TSRILDBI
Example of LS1 type label.

To avoid pushing by accindentally the push buttonsthese are
immerged fitted.Therefore use for pushing these suitable auxiliary
material.
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7METOISE>Y
(COB LY/ FBBRRRDRE)
FTERTOTSZI( 180 BLAICT T I 20BN DD ETY,

1FPIOFAR=23 VRS AVFA—F1>
B VELEDL & LED2 MRREICEBIDET. HURIEDRLEE 3
RIEF(ICIR T

la RY>ZEEI= LEDL WNA> / [, LED2 iAAT

2 POR0RE
2a HLLWEORMUBEZEHITD
2b wmiRURY>%Z 3L LED1 B> < DRI DETHY
2c N> ZBEET=FLLEOSR
2d vOoszuty
2e mULRY>%Z 6 BULEHY
LED1 Ao < DM I DFET / LED2 MNELS ST 2F T
2f MURT>ZBET

3 IR RDEEE
3a HULLWRFRMUEZIILEHT D
3b VLED1 Ao < DERPIDET, HULRY> % 3BULFY
3c LRG> ZBT=8 ULIRFS
3d BRFERZULY K
3e VHRURS>ZRT > 67
LED1 "> < DI DE T/ LED2 MRS RIKTDET
3f RS> =B

4574 —FAOZEETD

u & VIHLRYZRIFC 6 U LT
LED1 "> < DRI DET / LED 2 iR RIK T DET. FeEZD
RFREAY 180 MHBB LTz

EHH2BKV/ F2@FE30TOTSZ2IE—T 2 RAERODEDITRDET .
FEBDIEFT. REISEUTIETEERTETT.
Fe, CORFRERARDAFOTOTSZ2IEERETT,

BIAMIBE L D BNV RFMIBEE TOIS 2P FDECED.
IS57F—2 a3V FEBNICREELET (EER4FE).

fIBTOIS 20 ELNIIVTOTSZ I DMEBFENDE (FRZ (CAIEET
0. TOJSZ2IS—T>RFZTTEATS3>TY,

HH | output
VImA 100%
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7 Position-programming
(setting up zero- and/or limit point)
Complete programming must be final within 180 s.

1 Activation position Teach-In

B & V¥ Press push buttons simultaneously for at least 3s till LED 1 & LED 2
flashing alternately,

1a Release push button = LED 1 on/flashing, LED 2 off.

2 Setting up zero-point
2a Start-up new zero-point position.

2b m Press push-button for at least 3 s till LED 1 flashing slowly .
2c Release push-button = new zero-point.
2d Reset zero-point
2e W Press push-button > 6 s
till LED 1 flashing slowly / LED 2 quickly,
2f Release push-button.

3 Setting up limit point
3a Start-up new limit point position.
3b v Press push-button for at least 3 s
till LED 1 flashing slowly.
3c Release push-button = new limit point.
3d Reset limit point
3e V¥ Press push-button > 6 s
till LED 1 flashing slowly / LED 2 quickly.
3f Release push-button.

4 Finalize Teach-In

m & V¥ Press push buttons simultaneously for at least 6 s
till LED 1 flashing slowly / LED 2 quickly,
or after this time has elapsed 180 s.

The programming sequence of item 2 and/or 3 can be
made in any order and as often as desired.
Also a programming of only zero- or limit point is possible.

By programming limit position smaller than start position,
the gradient is inverted automatically (rotated characteristic).

Combination of position- and level- programming is
possible one after another, the programming sequence is
here optional.

z.B. 5...45 mm anstatt 0...50 mm.
e.g. 5.45mmorno(ic 0..50 mm

— @i [/ before
——- 1% | after

o->1 100% X ~O—77 / stroke

588 ./ characteristic 1: TORBLY/ FEIRAADRE | Setting up zero- and/or limit point

Page 5
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sLANTOYSEY 8 Level-programming
(MEAB KUV / I FRIEMAIBDESEDRE) (setting up signal value for initial and/or final position)
TERTIOISZ2IE 180 BUAICKE T I 2MNENHDET. Complete programming must be final within 180 s.
1 POFAR—=TILAIDTA—FAY 1 Activation level Teach-In
BEV%ELEDL & LED2 i RE[CERTIET. MURSTIEDRL &6 31MER(C ™ & ¥ Press push buttons simultaneously for at least 3s till LED 1 & LED 2
|y flashing alternately, then
IR LRSS R E AR UEITS Y m Release push-button and hold at the same time ¥
LED1 & LED2 HRIBF(CAMT BETORL &6 6 BRIRS > &MY push-button for at least 6 s.

till LED 1 & LED 2 flashing simultaneously.

N E N N4> /S
la AZZZHY LEDIDAT. LEDZDAZ / sife 1a Release push button = LED 1 off, LED 2 on/flashing.

2 BIFERBRARSSI> 2 Min. or max. position
2a FEOHEALAN)LZRFUET 2a Start-up desired output level.
2b miULRY>% 3L L LED2 "> < DRI BETHY 2b m Press push-button for at least 3 s till LED 2 flashing slowly .
2c MY Z=BEEIT=8ULWEALAIL (LL) 2c Release push-button = New output level (L1).
2d HALNLDUEY & (L1) 2d Reset output level (L1)
2e mIFULRY>% 6 L EIRT 2e W Press push-button > 6 s
LED1 h'> < DERHTBHET / LED2 MR W T BET till LED 1 flashing slowly / LED 2 quickly,
2f URG>=ZHES 2f Release push-button.
3BRAFEFEBALDORSSIY 3 Max. or min. position
3a FEROHADLANILZEZBHUET 3a Start-up desired output level.
3b VLED2HWo<DRHTIET. MURS> %= 3B LIFT 3b v Press push-button for at least 3 s
3c LRI ERT=HUWEDLAIL (L2) till LED 2 flashing slowly.
3d HALNLDULEY k (L2) 3c Release push-button = New output level (L2).
3e VHURS>ERT > 61 3d Reset output level (L2)
LED1 H'®p> < DRIBT BFE T/ LED2 W& BT BFET 3e V¥ Press push-button > 6 s
3f RY>HEEET till LED 1 flashing slowly / LED 2 quickly.

3f Release push-button

454 —FA2OEEETS 4 Finalize Teach-In
B AVIHUNRY > ZREIFIC 6 WL LT m & V¥ Press push buttons simultaneously for at least 6 s
LED1 £ > < DART BET / LED 2 HE< Sl T BT, tll LED 1 flashing slowly / LED 2 quickly,
. or after this time has elapsed 180 s.
FIET ORI 180 MR LTz

The programming sequence of item 2 and/or 3 can be made in any order

EE2BKLU/ FEF30TOISZ2IS— >R (E. ABRDIEFT. and as often as desired.
WE(CISU TRIETEIER TEET, Also a programming of only nimum- or maximum level ispossible.
Fiz, BINANILERERRLANIVLOHFOTOTSZIE0EETY . Max. Level less than Min. Level not possible.

=R SNKEDLAN)VEARAIETT,
Combination of position- and level- programming is

fIBTOJSZ> 0 ELNILTOTSZ I DMFENDENR L (CAJEET possible one after another, the programming sequence is
HD. TOUSZ2PDS— > RAGTTTIEATS3>TY, here optional.
H / output
VImA  100% Lmax B 1.9Vanstatt0..10V
eg. 1..9Vorkpoic 0..10V
L2 Hl [ before
—— 1% | after
|
L min.
0 100% A ~O—7J / stroke
sz | characteristic 2. BINDERE HEU/ FeEmALAILAIL | Setting up min. and/or max. output level

Page 6
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9ATEY NTOUS=>Y
FTERTOTSZ2I(F 180 BLAICT T I IHENDDET.

ATty NTOJSZ2I%MOTOIS I I EBHEDER L
TEFLEA.

ATCY N A —FA 2T OT1 T(CITBAIC, MBHLS/ FE
LALDTOIS I INRESNTVBIHBAICDH, AT L%
Uty hF20BLNHDET,

TIHHERORECUTY b

TA—FA2ERTIDNENDS !

WV LED1 & LED 2 M EKFCRIBY 2F T, HULNY > % 6 U LR
s (CiRg
BURNT>ZREET TIHHERORE

1POFAN—232ATEY NFA—FA>

m R VIRURY > ZERF(C 3L LY
LED1 & LED2 W"REICRRTBF T, RITIHULRY>ZEL. LEDL &
LED2 B ERF [CRIB S 2T, BIFCIRULARY >z 6 UL HR UK 2.

la miFUMRY > ZEES= LED1 & LED2 W'sakT / s

2 wURYERUT
=tPORS T hAERAERE.  HOE > 1B

3VIHRULRY>ZIBLT,
=STORS T MEBIERT. HHE < Wl

4 FA—FAEWETS

n & VIR LRSS ERBIC 6 BT

LED1 h%> < DT BET / LED 2 W< ST BT, FI=EZ DR
180 BB I

EH2HLU/ F2E30TOVSZ2T2 -V ARRDESCRDET.
EEDIEFT. BECRUTHAETBERTEET,

ﬂ RREAL (0.58) Z&IC. ATty MIRERD 1/200. F2@5>00
1/200 T J hENEY,

HH / output
VImA  100%
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9 Offset-programming
Complete programming must be final within 180 s.

Offset-programming can not be combined with other
programming.

Before activating the offset Teach-In, the system must be

reset, only if a position- and/or level programming havebeen set.
Reset to factory setting:

Teach-In must be completed:

B &V Press push buttons simultaneously for at least 6 s
till LED 1 & LED 2 flashing simultaneously,
Release push buttons Factory setting.

1 Activation offset Teach-In
B & ¥ Press push buttons simultaneously for at least 3 s

till LED 1 & LED 2 flashing alternately, then
Release push-button and hold at the same time
push-button for at least 6 s,

till LED 1 & LED 2 flashing simultaneously.

1a m Release push-button= LED 1 & LED 2 on/flashes.

2 m Press push-button,
= zero-point shifted direction measuring start, output value > increase.

3 Vv Press push-button,
= zero-point shifted direction measuring end, output value < decrease.
4 Finalize Teach-In

B & V¥ Press push buttons simultaneously for at least 6 s
till LED 1 flashing slowly / LED 2 quickly,or after this time has elapsed 180 s.

The programming sequence of item 2 and/or 3 can be
made in any order and as often as desired.

Per time unit (0.5 s) the offset will be shifted at 1/200 of the measuring
length or rather 1/200 of the rank.

BIZ(E Bz 1V I8N
e.g. increase characteristic by 1V

g1 /before
—— | after

0

wsux [ characteristic 3: A 7t v ~O®E

Page 7
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10 == | Models

10.1 s —J)Lis6 | Cable connection
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-
@ }:zu
P
]

LS1-____-001-___ -202
LS1-____-002-___ -202
[

10.2 J>08% | Plug connection

LS1= ... 2000=. .. ...<101

LS1-____-002-___ -101
11 MmiFEE SR
olS1-___--001-- --

X DRI OS> T 7-45 #ED,

4x 21 25— M4x10,

IXR=ILAYIUT

o/S1- _ --002--___ - ___

X MDRFOS>T 7-45 #ED,

4x U >H -3 Max10,
BUAENEBEEBR—ILERA I IxTO—-JFv T,

12AT>3>or7otyy

3 EARIRIFMFEPUR =TI,
M8x1. 3x0,25mm2, > —)L R{FE :

£& 2m. EEM 33-56 (EP@mE= 005602)
£& 5m. EEM 33-58 (EP@mES 005604)
£ 10m. EEM 33-60 (EB@ES 005606)

3 EVART ORI EHEPURT—T )L,
M8x1. 3x0,25mm2, > —)L R4t :

£& 2m. EEM 33-57 (EB@ES 005603)

& 5m. EEM 33-59 (Zp&ES 005605)

£ 10m. EEM 33-61 (h@ES 005607)

Ax WD OS> 73-31 2ED,
4x 21> -2 Max10 (Bh@ES 059010)
13 sxxxa—k [ ordering code LS - "

/

BRI EEEH /
Electrical measuring range

AR AERL /
Mechanical configuration

WE— - 7> R - IS5 X (& novotechnik HDIEMRBEARRIEETY,
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11 Included in delivery
o|lS1-____-001-___-___

2x mounting clamps Z-45 incl.

4x cylinder screws M4x10,

1x ball coupling;
o|S1-____-002-___-___

2x mounting clamps Z-45 incl.

4x cylinder screws M4x10,

1x probe tip with pressed-in hardened metal ball;

12 Optional accessories

o PUR-cable with 3-pin female connector,
M8x1, 3x0,25 mm2, shielded:

2 m length, EEM 33-56 (Part No. 005602)
5 m length, EEM 33-58 (Part No. 005604)
10 m length, EEM 33-60 (Part No. 005606)

¢ PUR-cable with 3-pin female angled connector,
M8x1, 3x0,25 mm2, shielded:

2 m length, EEM 33-57 (Part No. 005603)

5 m length, EEM 33-59 (Part No. 005605)

10 m length, EEM 33-61 (Part No. 005607)

¢ 4x mounting clamps Z3-31 incl.
4x cylinder screws M4x10 (Part No. 059010)

T~

TR /
Electrical connection
BRI —TT—X | nZEHSHEE
Electrical interface HWE— - PR TSR
T 355-0311

HEEIEREVNIIEEES 2452-5
E-mail : NovotechnikJP@b-plus-kk.jp

T621501A) 2021.05.10



