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Electronics, accessories

and circuit diagrams

Overview

Accessories

Operating electronics, regulated for brushless EC motors, external rotor
1Q operating electronics, regulated for brushless EC motors

4Q operating electronics, regulated for brushless EC motors
Connection strip

Speed controller

Speed controller with direction changes

Module rack for speed controller

1Q digital transistor controller for motors equipped with brushes
4Q operating electronics for motors equipped with brushes
Connection strip

Switched-mode power supply unit, 5 A

Switched-mode power supply unit, 10 A

Circuit diagrams for AC induction motors

Circuit diagrams for brushless EC motors

Circuit diagrams for AC three-phase motors

Circiut diagrams for brushless ECM motors

Additional electronic accessories available on request

Order code
V02VD.g
V04

V05

AO1

E01.DS
E02.DS.Ir
E05.MT.DS
E07

E08

AO1
S01.5A
S02.10A
SB01-SB03
SB04-SB09
SB10

SB11
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Operating electronics
Vo2

Fitting possibilities

Catalogue section A

\V02.VD.g
1
.
TH— ~
&
&
2y 5 END
\{/ q )
2 59
13 8L
112
Plug - / pin designation
AMP Molex Colour Designation
6 4 red uB Supply voltage 24V
5 1 black GND Ground for UB oV
4 3 green Mearimiieri Set-value analog 0- 10V
3 2 white A Input A gx;iomg?zgz\év
2 5 gy B Input B 24 < igh £ 28V
1 6  yellow MF-Pin
Plug - / pin designation
AMP Molex Colour Designation
8 6  blue L1 Output 1
7 5  blue L2 Output 2
6 1 blue L3 Output 3
5 4 blue RLG1 Input 1
4 3 blue RLG2 Input 2
3 8  blue RLG3 Input 3
2 7  blue GND Ground for UB oV
1 2 blue UB Supply voltage 24\
L

B

Connecting cable

Connecting cable

C

electronics(S2)

motor (S1)

"

for motor VD-3-43-10

AMP connector

S

w

cable included !

Electronic connecting cable

20 Motor- and electronic connecting

500 ¢ 20

Litzes 6 x AWG22

500:20

Litzes 8x AWG22

J

red
black
green
white
grey
yellow

for motor VD-3-54-14

Molex connector

St

=R

Motor- and electronic connecting
cable included !

Electronic connecting cable

500 20

Litzes 6x AWG20

\

Motor connecting cable

500 £20

Litzes 8x AWG20

Technical data

Order code

Nominal voltage
Nominal voltage range
Max. output voltage *
Output current, peak
Set value input

Speed control range
Speed control

Speed actual value
Operating temperature range
Temperature monitoring
Weight

Protection

* Ug = Operating voltage

Unit

Or<<<

VDC

°C

kg

Regulated
V02.VD.g
24
14..28
Ug-2V
2-5
0..10
1:10
P
yes
0..40 °C
no
02
IP 00

Operating electronics for controlling the 3-phase brushless

EC motors, external rotor

Assembly and performance features

e Configured as a 1-quadrant controller. Positive set value changes are adjusted
faster. In the case of negative set value changes, short-circuit braking occurs via the
motor winding (increase in the intermediate circuit voltage possible).

e Default speed via a set value input (interface 0...10 VDC)

e Setting the operating modes via 2 control inputs

® [nterpretation of hall-signals and set-value processing as well output via

multi- function pin.

e Current and voltage monitoring

® Voltage supply with input filter, filtering and auxiliary voltage generation

® \ersion with circuit board connector or Molex connector, depending on the motor

variant

® Only one supply voltage is necessary for the motor and electronics.

1. Control inputs

Regulated version

B
Output stage isolated

- = O O >

0
1
0 Rotational direction clockwise
1 Braking®

Rotational direction anticlockwise

2. Actual value output (MF-Pin)

Open Collector, which delivers a short pulse with every edge change of the motor's

Hall signals!

low (0) 0..0,8 V; high (1) 2,4..28 V

*Braking: The braking function is only for
slowing down the drives. It is not a stop
function for bringing the drive to a standstill.

The displayed signal pattern applies as the speed actual value output for the standard

configuration

<30V
10 mA

Voltage range Uce
Max. current I,
Pull-up resistor
Pulse length 150 us

UCESat <08 V

3. Set value input

> 2000 Ohm at 24V

150us t

The set value is normally defined externally with a voltage in the range of 0...10 VDC.
A voltage of 10 V corresponds here to the internally defined maximum speed. To reduce
the set value, either an external potentiometer can be connected or the voltage can

be defined externally. Further detailed information can be found in the respective
specification data sheets. The direction's and the safety instructions from the operating

manual must always be followed.
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Operating electronics
Vo4

Fitting possibilities

Catalogue secton A B C D E F G H | J K L M

V04

136
JP1 - Feedback setting:
3 1 30 Open: cTZseda?oos; "
Closed: open loop
160) T — — — - — — — — — — — 7 N JP2 - Phase setting
] SHUNTS for current settings Open: 60/300° .
g 1 Lead: 5 Amps Closed: 120/240
] E| 2 Leads: 10 Amps Red/Green LED: JUMPER
) 3 Leads: 25 Amps Green: Drive enabled %
<+ 6 4 Leads: 20 Amps Red: Drive disabled-fault output L
8ssd<an 3 %? <
= FE53FFF5 3528
== — — — =
G UMAX AM L 11
| ‘__L A = Enab
© N Fault Output B= Brr‘a?kee
Spikjm_ C = Forward/Reverse
_— ] AlB(c Speed Output
e——f—— « —— — —|E !
Connectors input/output
. Colourcode for motor L
Pin Name DPM 28... | page 86 Description
1 FAULT OUT _ Open collector output becomes low during over current, under voltage, disable,
wrong phasing of hall sensors.
9 ENABLE _ This TTL level input signal turns on all power devices of the power bridge
when pulled to high (+6 VDC).
This input provides to stop the motor when pulled to low level (0 V).
3 BRAKE - I
Do not use with high inertia loads.
4 CW/cewW _ Rotat|c')n.d|rect|on: rlght/\eft viewing motor shaft.from front.
Pull this input to ground (Pin 12) to change rotation.
5 HALL A blue HALL sensor A
6 HALL B orange HALL sensor B
7 HALL C brown HALL sensor C
8 + V HALL yellow Power for HALL sensors and Enable: +5 V- max. load 20 mA
Actual speed value output:
9 ST B 12 pulses per 360 ° (electrical) with 4 poles motor -Push Pull output
10 +5Vout - + 6 VDC-Power supply for speed adjustment by potentiometer.
n + REF — Analog reference input: 0...6 VDC
12 GND white Ground
L

1-Q operating electronics for controlling

the 3-phase brushless EC-motors

Pulse-width modulation

e Default speed via a set-value input 0...6 \V and Hall signal feedback.

The electronics can be operated in open-loop as well in close-loop.

® |ntegral temperature limitation, short circuit protected and monitoring of Hall signals
® Clamp connection for power supply and motor
® AMP - connector for controll signals

e Only one powersupply for motor and electronic necessary

Functions:

® \V MAX : trimmer for adjustment of the maximal motor speed
® RAMP : adjustment of the acceleration- and deceleration ramp

e SHUNT : limitation of maximum motor current

Power connector

Colourcode for motor

PIN Name DPM28... | page 84 Description

1 HV + D.C. Power Supply +
2 HV - D.C. Power Supply -
3 Motor A green Motor A (L1)

4 Motor B red Motor B (L2)

5 Motor C black Motor C (L3)

Order Code Vo4

Supply voltage 23..29VDC

Continuous current 15A

Set value input 0...6 VDC

Output stage clocking frequency 20 kHz

Operating temperature range 0-40°C

Stock temperature range -10 - +70 °C

Temperature monitoring 75°C

Protection IP20

Weight [kg] 0,26

131
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Monitor n
Monitor |
+5V.

RTX
MCLR
PGC
PGDRX
GND

Verror
/Error

GND
Enable

+ Set value
- Set value
+10V/10mA
-10V/10mA

Operating electronics

VO5

Fitting possibilities

Catalogue secton A B C D F G H | J K L M N
V05
85.0 [—— 275 —=—
3 PR green: Power 4-Q Servo Ampilifier e-moﬂ on O O
1 ER  red: Eror Brushless DC-Motors
i = Supply Voltage 9-70V s O
[2[5] |0 —ome et
[115] o = T
151%| | — con — =
% ; [ p— TFCAGI0 Class 2 ‘i«
? RT  —a Ramp time E:/c\jide'
Torque
bl Bl o o =
61 || o g o |
7] e ()| @vcr - =
s | £ -ov @ @rec
— E Mon n ()| @PEDRX
i Lz w von | )| @ o
Lg Power
Lm XTGND@ C B A
a1 o8 eon
? X1
X2 CATS terminal X1 Terminal strip Lx3.4 2%34
7[s[u]8]6[3]2]1 3[4 ]5]2]1 / =—1©
NHE | ~,
L N I
14.0 10.0
i 50.0 i
-+
Powersupply
g
o
&
4-Q operating electronics for ® Protection against excess temperature
triggering brushless EC motors.  © Toolless attachment of the
power terminal strips
® |nput voltage range from 9 - 70 VDC ]
. ® Inputs and outputs with RJ45 CAT5 plug
® Nominal current up to 18 A ) )
c ¢ limitati be adiusted ® Adjustment of operating mode
[ ] . .
urrent limitation can be adjuste via DIL switch
o i i I P .
Protection against excess current e Miniature aluminium housing
° ici 0 k
Efficiency 97% ® Easy to integrate thanks to
* MOSFet technology multiple attachment

Technical data
Order code
Electrical data

Inputs

Outputs

Switches

Potentiometer functions
Display

Weight [kg]
Temperature ranges

Humidity range
Type of operation

Dynamics
Use

Connection of control cables

Via adapter module (accessories: art.

with 2 x CAT5 terminals on 9-pole terminal strip

or own layout.

Operating voltage

Nominal current

Pulse current

Output stage clocking frequency
Efficiency

Auxiliary voltage [ Uerror

Maximum capacity with heat sink mounted
Set Value

Enable

Current monitor "Monitor |"

Speed monitor "Monitor n"
Monitoring output "Ready/Error"
Auxiliary voltage +Uh; +Uenc; + 5V
Auxiliary voltage +Uh; +Uenc; + 5V
PWM, Hall, Enc., Torque

Set value via offset

Phase

Ipeak

Enable

Two-colour LED

With terminal connection
Operation

Storage

Non-condensing
Commutation amplifier
Speed control Hall

Speed control Encoder
Current regulation
Cyclical pulse current limitation
For brushless EC motors

no. A01)

V05

9 -70VDC

18 A

36 A

50 kHz

97%

5-24VDC

1260 W

-10...+10 VDC; Ri = 20 kOhm
TTL/ 24 V; Ri = 10 kOhm
0.5/1 V/A

max. 10 V at nmax

Open Collector [ Push Pull [ TTL [ 24 V
+5VDC /50 mA

+-10VDC /[ 10 mA

Not Set/Set

Offset/ext

120°/60 °

on/off

on/off

Offset; nmax, Gain; Imax; Ramp time
Green: Ready, Red: Error
0,22

-10... +45 °C

-40...+85 °C

133
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hole
4x 3,2

Speed controller

EO1, EO2

Fitting possibilities

Catalogue section A B C D F G H | J K L M N O
E01.DS
E02.DS.Ir
[25] ] O Circuit board EPH 393 O
Rotational direction reversal
K = 5S
. = b
=
: nl. KﬂW
0| sealll |
g . 1IN
2 o 0 \k2t
§ -q} l_'g = | hole - _
FE|5 | ax32 .
ol Lol el ¢ Ho sl o
|
L l“‘_J__ Enable Ext. L |'-1
set value Ext.
GNO
+20...36UDC B
Rotational direction reversal
Technical data
Order code E01.DS E02.DS.Ir
Supply voltage Ug [V DC] 12..36 12..36
Rotor voltage Uy * [V DC] 0..32 0..32
Rotor current Iy [A] max. 10 max. 10
Dimensions [mm] (L x B x H) 100 x 72 x ca. 50 100 x 72/88 x ca. 50
Weight [kg] 0,25 030
External fuse [AT] 10 10
Output stage clocking frequency [kHz] 18 18
Motor current on board (adjustable) 0 - 100 % 0 - 100 %
Ambient temperature [°C] 5 - 45 5 - 45
Relative humidity, non-condensing [%] 15 - 85 15 -85
Power supply unit S02.10A S02.10A

Control connections

Set value

Enable

Circuit board attachment or module rack

All control connections are at

the supply voltage potential

Optional speed default: Internal potentiometer

or external potentiometer, 10 k() (selectable via

J1 internal [ external) External voltage default
0...10 VDC, Potential same as supply voltage

Input logic 12 - 30 VDC H-active. The output stage
is activated by an enable signal. When the signal is
removed, the output stage is blocked and the
modulation is deactivated. Enable can be
pre-selected via J2 internal [ external.

*UA maximum 88 9% of the supply voltage UE

Terminal

PE

—

Supply

GND

RF )

GND

Rotor +

Rotor -

+10V DC

Input, set value

olo|[~N|o|oa|s|w|~ |-

Enable

Module rack EO5 for EO1, EO2

23 163

Rotational direction
changeover switch

Transistor
controller

125.8

Terminal strip Terminal strip
9-pole 7-pole
N/ i I

catch mechanism for
mounting rail 35mm

Transistor speed controller EO1.DS and EQ2.DS.Ir (rotation of
direction change) for continuous speed adjustment

Assembly and performance features

® |nput voltage range 12...36 VDC, via direct battery operation, e.g. from on-board
network or upstream switched-mode power supply unit S02.10A possible.

e Continuous speed adjustment optionally via internal | external potentiometer or
external reference voltage 0...10 VDC

® As protection against overloading, the motor current can be stepless limited by an
internal potentiometer

® High clocking frequency 18 kHz, providing minimal noise output

® Form factor F < 1,05, allowing for minimal motor heating and
high torque reserves

e Module rack EO5: Weight [kg] 0,15

E02.DS.Ir only
® Rotational direction change via relay possible at any time

e Clockwise/anticlockwise pre-selection via a control signal 12...48 VDC
at standstill

e, | 135
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Terminal

10

Power supply voltage

Transistor controller

EQ/

Fitting possibilities

GND

Motor +

Motor -

-
I I @
@ Shield

Ready / output

Uenaple

Controllerenapie

Catalogue section A B C D E G H | J K L M N O
E07
az
16 -
R 1.9 "‘i.la ]
R 3,0 l CD w{_Cj—-*
S
O O Potentiometer 1
O Potentiometer 2
O e O Potentiometer 3 & s
(@] O =1 a‘ -
ANWANYS
S ro= > i
, g j g, 11
! 12,5 0 :
1172
Fi"! - ———
i LA [
AC ol
RV o
:—H—_I_ o o i
124

—

+5V

Nom. value speed

[ INN FXN PN S N RN ROl )

GND

Shield

Depending on the application case, control leads
must also be designed as shielded cables.

10kOhm
lin.

1-Q digital transistor controller
Type DLS 24/20

® |nput voltage range from 12 -36 VDC
® Nominal current up to 20 A
e Current limitation can be adjusted

e High efficiency thanks to the use of
Power MOSfets

® Overload protection through

internal potentiometer

e Electrical connection via spring-action

terminals

e Screw attachment or attachment on

35 mm mounting rail

® Speed regulation through

EMF regulation with | x R compensation

Technical data
Order code
Electrical data

Control connections

Setting parameters

Temperature ranges

Humidity range
Protective rating
Weight [ka]

Use

Jumper positions
Jumper

JP1

JP2

JP3

JP4

Supply voltage Ug
Rotor voltage Uy
Nominal current
Mechanical power
Control range
Controller/electronics
Clocking frequency
Motor fuse

Set value speed

Control release
UE2

Ready for operation
Set values assigned

Control release

Motor voltage
IXR compensation

Current limitation

Acceleration/deceleration ramp

Ambient temperature

Acceleration/deceleration ramp

Non-condensing

for motors equipped with brushes

Position 1-2

Set value internal

12V motor

Set value 5V

Internal controller release

E07

12 -36 VDC
max. 95% Ug
0-20A
approx. 250 W
up to 1: 60
8-bit processor
23 kHz

20 AT

Terminal 1: GND

Terminal 2: Tap external potentiometer (10 kOhm)

Terminal 3: 5VDC
Terminal 4: Input 10 - 26 VDC H/active
Terminal 5: Output (12 - 36 VDC, < 50 mA)

Terminal 6: Switchable output (12 - 36 VDC, < 50 mA)

external via 0..10 VDC interface or

external via 0.0.5 VDC interface or

external 10 kOhm potentiometer or

use of the internal potentiometer (n-set) (Poti 1)

for the activation of the controller,
can be selected internally/externally via jumper
can be limited to max. 12 VDC or 24 VDC

Recording of actual values through EMF with IXR compensation.

Pre selection with Poti 3 (IxR)

Overload protection of the motor or gear units through

settable current limitation Poti 2
Fixed value 1.5s.

5-45°C

Fixed value 1.5s.

18 - 85 9%

IPOO

0,30

Position 2-3

Set value external

24\ motor

Set value 10V

External controller release

137
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Monitor |

+5V
Uin

/Error
Ramp
Enable
Monitor n
GND

Tacho +
Tacho -
+10V

GND

-10v

I max

+ Set value

- Set value

Operating electronics

EOS8

Fitting possibilities

Catalogue secton A B C D
E08

85.0 = 2715 —=

=ulEla]E )=

X3 CATS terminal

) e 5

X2 CATS terminal

X3

X2

green: Power

red: Eror

o

Offset

nmax

Gain

IXR

| max

S1

Tacho
Voltage
R
Torque
I max
Set val.

e—moﬂ@”

www.e-mofion-controls.com

DA4709 B
pa4718 B

4-Q Servo Amplifier
for Brush DC-Motors
Supply Voltage 11-70V
Cont. Curent  09/18A
Peak Current  18/36A

L BB (€

112.0

| peak Manufactured under
DIN IS0 EN 9001:2000]
enable () [ @ Monttor |
EHHE
X 3) un @ | @ wonior: Patent | |German
eror @ | @ ono
+setval. @ | @ -ocho Power Motor
o et Vo 8 e o GND & | - + @
+1ov @ | @ ' mox 08060006
+Tacho (@ | @ ono X1

P 90—

X1 Terminal strip

1]2]3]u]s
=

-+

Powersupply

=<

4-Q operating electronics for

triggering DC motors equipped

with brushes.

® |nput voltage range from 11 - 70 VDC

® Nominal current up to 18 A

e Current limitation can be adjusted
® Protection against excess current
e Efficiency 95%

MOSFet technology

T
——

Protection against excess temperature

Toolless attachment of the
power terminal strips

Inputs and outputs with RJ45 CAT5 plug

Adjustment of operating mode
via DIL switch

Miniature aluminium housing

Easy to integrate thanks to
multiple attachment

Technical data
Order code
Electrical data

Inputs

Outputs

Switches

Potentiometer function
Display

Weight [kg]
Temperature ranges

Humidity range
Type of operation

Dynamics
Use

Connection of control cables

Via adapter module (accessories: art. no. A01)
with 2 x CAT5 terminals on 9-pole terminal strip

or own layout.

Operating voltage

Nominal current

Pulse current

Output stage clocking frequency
Efficiency

Maximum capacity with heat sink mounted
Set Value

Enable

Tacho

Ramp

Imax

Current monitor "Monitor |"
Speed monitor "Monitor n"
Monitoring output "Ready/Error"
Auxiliary voltage

Auxiliary voltage

V-mode; IxXR-mode; |-mode
Imax

Set value via offset

Ipeak

Two-colour LED

With terminal connection
Operation

Storage

Non-condensing

IxR regulation

DC tacho regulation

Current regulation

Voltage regulation

Cyclical pulse current limitation
for DC motors equipped with brushes

E08

11 -70VDC

18A

36 A

50 kHz

95 %

1260 W

-10...+10 VDC; Ri = 20 kOhm
TTL/ 24 V; Ri = 4.7 kOhm
-50...+50 VDC; Ri = 50 kOhm
TTL/ 24 V; Ri = 4.7 kOhm
0...10 V; Ri = 100 kOhm
0.5/1 VIA

0.1/1 Vmotor

Open Collector [ Push Pull [ TTL [ 24V

+5VDC /50 mA
+-10VDC / 20 mA

Not Set/Set

ext/int

Offset/ext

on/off

Offset; nmax; Gain; IxR; Imax
Green: Ready, Red: Error
0,22

-10...+45 °C

-40...+85 °C

20 - 80 % rel.
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3.V
Y,

125.2

Hf
Ol2+v

230V AC

]

115V AC

000

2 AC/N
3 AC/L

A

TB1: AC INPUT

85.5

Switched-mode power supply unit

S01, 502

Fitting possibilities

Catalogue section A B C
S01.5A
S02.10A

SO01.5A

D

100

Technical data
Order code

Input voltage [V AC]
Input current
Frequency

Secondary voltage [V]
Nominal current [A]
Short-circuit resistant
Efficiency

Operating temperature
Attachment for mounting rail 35mm
Weight [kg]

O
S01.5A S02.10A
100...120 / 200...240 100...240
33A[20A 35A
50 / 60 Hz 50/ 60 Hz
24 24
50 10,0
yes yes
84 % 84 %
-10 - +60 °C -10 - +70 °C
yes yes
0,75 1,2

100

125.2

S02.10A

1255

ole]e, 0000

S = = ‘II' S > > > >

@E G (ol | | an +

=z < < ; 4 MmN —
O Mo o
< [}
- o
[aa) -
= >
—

Switched-mode power supply units for the electrical supply of low-

voltage control units

The switched-mode power supply units SO1.5A and S02.10A were developed specially
for use in an industrial environment and are designed among other applications for

supplying control units with low voltage. The very high electrical specifications guarantee

a reliable power supply.



Motor connection

SBO1 SBO5
Motor hbl . Motor 500420
KM4030-2 —Ow L VDC-3-54-14 Litzes 8x AWG20
KM4030-4 anticlockwise
3405
KM4050-2 | \ *D‘m
br T 1 . twisted and tinned
o N o -
sw | B -
8 <
SB02 Pin Colour Designation Motor cable included.
Motor 1 yellow IST Actual speed value
. 0V<low<08V
Eg7130-2 2 white A Input A V<high<28v 2
Eg7150-2 0V<low<08V
IGL6540 1-phase N 3 grey 8 Input 8 V<high<2gv %
IGL6560 1-phase . 4 violet C Not used
P CIETEE L 5 green S+ Set-value analog 0...10 V
anticlockwise 6 brown S- Reference ground for set-value 0V
7 black GND Reference ground for UB oV
8 red uB Supply voltage 24V
SBO3 . . .
1. Control inputs 2. Actual evaluation 3. Target value input
Motor . . .
Ego7t1o3o_4 L A B Output signal Design: Stipulated revolutions for
! 0 0 Output stage isolated Open Collector controlling revolutions by means
' 0 1 Anticlockwise rotational direction Uext. max = 30V of target value voltage
clockwise \ 1 0 Clockwise rotational direction Ucgsar= 0,5V (Interface 0..10 VDC)
— 00— 1 1 Braking® =
‘ anticlockwise g u lewax = 5 mA
* Braking: The braking function is only for »
— slowing down the drives. It is not a stop function = 9 d
for bringing the drive to a standstill.
low (0) 0...0,8 V, high (1) 2,4..30 V
SB04
Motor 2
s Litzes 8x AWG22
VDC-3-43-10 —~| - SBO6
- - Colour Designation
= Coded . yellow Ist Actual speed value )
— connector . white A Input A Litzes 6 x AWG 20
— ® grey B Input B E—
o - C Not used e
° green S+ Set value input
- S- Not used I
Pin Colour Designation Motor cable included black GND Ground
2 yellow IST Actual speed value red +UB Operating voltage
3 white A Input A
4 grey B Input B 1. Control inputs 2. Actual evaluation 3. Target value input
5 violet C Not used ) )
6 green S+ Set-value analog 0...10 V A B Output signal Design: Stlpulat.ed revolutpns for
7 brown S- Reference ground for set-value 0V 0 0  Output stage isolated Open Collector controlling revolutions by means
8 black GND Reference ground for UB oV 0 1 Anticlockwise rotational direction Uext max = 30V of target value voltage
9 red UB Supply voltage 24V 1 0 Clockwise rotational direction Ucgsar = 0,5V (Interface 0...10 VDC)
1 1

Braking® J u lomax = 5 MA

* Braking: The braking function is only for
slowing down the drives. It is not a stop function 100 He = 1000min 1 E
for bringing the drive to a standstill.

low (0) 0...0,8 V, high (1) 2,4..30 V

2. Actual evaluation

1. Control inputs 3. Target value input

v

Output signal Design: Stipulated revolutions for

Open Collector controlling revolutions by means
Anticlockwise rotational direction Uext. max = 30V of target value voltage
Clockwise rotational direction Ucgsar = 0,5V (Interface 0...10 VDC)

Braking* J u lemax = 5 mA

* Braking: The braking function is only for
slowing down the drives. It is not a stop function
for bringing the drive to a standstill.

low (0) 0...0,8 V, high (1) 2,4..30 V

Output stage isolated

- - 0 o >
- o = o ™

v

100 Hz = 1000min '

142 Zer, 87, 143
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SBO7

Motor
ECI4240

=
=]

O N OB WN =

K

3
X
o

KKK
9%
KK

P

Circuit diagrams

open
Litzes

QL5

<]

X
<
]

XX
202!
BISS

41

__VA__
__VA__

2000

Colour
brown UB
white

blue GND
black
greenfyellow

Colour

yellow U

violet V
brown W
Colour

red UB, Hall
white HALL B
green HALL A
black GND
grey HALL C

Designation
Supply voltage 24V

. . . 0V < low < 0,8Vright
Direction of rotation 2.4V < high < 28 Vleft
Supply voltage

Speed actual-value

Speed set-value analog 0- 10V

Designation
Motor (L1)
Motor (L2)
Motor (L3)

Designation

Supply voltage 24V
Output motor signal

Output motor signal

Ground for UB oV
Output motor signal

Z (without measure)

Motor cable included.

Motor: ECI6340,
ECI6375, (open Litzes)
ECI2480

Type: Molex 19-09-1036
= %E
Type: Molex 39-01-2085

==

- N W

a1 o N

SB09
Motor Z (without measure)
BG65x75 SI open
Litzes
'% g i g E g i Se- N =
) 2 °©
1500
Pin Colour Designation Motor cable 1,5 m included,
E+F red UB Supply voltage 42V other length optinal.
D green Supply voltage electronics 24V Please state when ordering.
M+ G black GND Reference ground for UB oV
B yellow IN1 Rotational direction left
C blue IN2 Rotational direction right
J pink Al+ Set-value analog 0...10 V
H violet Al- Reference ground for set-value oV
A orange ouT1 Impulse output 15 imp.[r [ 24V Length Order code
. L . hi = left 1.5m LO1 (standard)
K white ouT2 Direction of rotation o=l am L02*
hi = ok 6m Lo3*
L brown 0ouT3 ok- message o  error 10m Lo4*
*on request
SB10
IGL6520-2 (3-phase) sw__ U I
IGL6540-2 (3-phase)
IGL6520-4 (3-phase)
IGL6540-4 (3-phase)
bl v L
br W: Ly
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SB11

Motor

ECM 35x20
ECM 35x30
ECM 42x30
ECM 42x45
ECM 48x60
ECM 63x60
ECM 75x60

=)
S

Colour
brown
white
green
yellow
grey
brown
black
blue

0 N O OB WN =
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Circuit diagrams

3,573 Drive Solutions

Designation
Supply Voltage
GND

Sensor 1
Sensor 2
Sensor 3
Phase 1

Phase 2

Phase 3

300+30
. 5+1
2 < F— 3
2 L = L
2 L = ']
P = 2 .
o 5 48 Hours Service
1
T 6
—T— 8
‘ ‘ T+

Keep-Word-Warranty

+5Vto24V
oV

International: www.zeitlauf.com
Great Britain: www.zeitlauf.co.uk
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Motor speed

ny=i-ny n, =
M;

Gearhead output speed

n, P, - 955
Np= ———— Ny= ———
i M,
Motor torque
M, = L M, = _Pi-955
I'm N
Gearhead output torque
My =M, -i-m M= 2955
Ny
Gear reduction
_ iy
N2
Motor power
P, = _ P P, = _Mi-n
mn 955
Gearhead output power
M, - n
P=Pi-m Poe —
Torque
1 Nem =
0,01 Nm = 10 mNm
1,02 x 10-3 kpm = 0,102 kpcm
1,416 oz-in = 102 pecm

P,- 955

The basics

of drive technology

Power
1TW =
1 Nms-1 = 60.000 mMNm min-1
0,102 kpm s-1 = 1,02 x 106 pcm s
141,6 0z-in-s-1 = 8547 0z-in-min-1
8,85 Ibf-in-s-1 = 0,7374 lof-ft-s-1
Temperature
°Celsius =
—fahrenheit - 32 Fahre?%elt =32 Kelvin - 273,15°
° Fahrenheit = 1,8 x ° Celsius + 32
= 1,8 x Kelvin - 459,67
Force
1N=
3,6 0z = 0,225 Ibf
0,102 kp = 1 kgm s-2
Mass
1g9=
35,27 x 10-3 0z = 2,2 x 10-3 1d
15,43 grain = 1 x 10-3 kg
Length
Tmm=
0,0394 in = 3,279 x 10-3 ft

1,094 x 10-3 yd

Variables used:

Formula symbol

N
Ny
M,
M,
i

Py
P,

m (eta)

1x103m

Designation
Motor speed
Gearhead output speed
Motor torque
Gearhead output torque
Gear reduction
Motor power
Gearhead output power
Efficiency

Unit
rpm
rpm
Nem
Nem

%

Operating factor, lifetime,
efficiency

Operating factor cg

To achieve a uniform lifetime for the gearheads and motors, the necessary torques M must
be increased by the respective operating factor cg under the various operating loads so as
not to exceed the maximum permissible gearhead torque M, .., (see table below).

Operating modes Load Operating period in h/day
even gradual sudden 3h 8h 24 h 3h 8h 24 h
up to 10 switching ops./h  over10 switching ops./h
One rotation direction o 100 100 120 100 120 152
Rotation direction change o 1,00 130 159 120 159 192
One rotation direction . 1,11 130 159 130 152 182
Rotation direction change . 141 172 200 159 189 233
One rotation direction U 120 152 182 152 182 222
Rotation direction change ° 1,59 200 233 200 233 286

Operating mode

It is necessary to define the operating mode under which a gear motor can be operated
with certain nominal values in order to avoid overloading the motor and / or the gearhead.
The values stated in this catalogue refer to S1 operation (continuous operation). This
means that the gear motor can be constantly operated with the stated values, but can also
have a higher load placed on it for a short time. Please contact us if you require more
information about this.

Lifetime

The lifetime is limited by the various components in the drive. If frequently overloaded, the
gearhead components are subjected to more wear than under nominal load. In the case of
commutator motors, these are the collectors and (carbon) brushes, and in the case of
induction motors the bearings of the shaft. Extreme ambient and operating conditions
cause a reduction in the lifetime guaranteed for operation under operating factor cg = 1.

For all* gearheads from the ZEITLAUF standard modular system, this is 5000 hours (at ope-
rating factor cg = 1). (3000 hours in the case of mechanically commutated DC
motors based on the motor lifetime!)

*The lifetime for NoiselessPlus is 10000 hours.

Efficiency m (eta)

The efficiency per gear stage is at least 909% or 0.9. Depending on the tooth
configuration and the manufacturing quality, far better levels of efficiency
can be achieved. The following overall efficiencies are for multi-stage gearheads:

for 1-stage gearhead n=09

for 2-stage gearhead mn=092=0,81
for 3-stage gearhead n=093=0,73
for 4-stage gearhead n=094=0,66
for 5-stage gearhead n=095=059
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General terms and conditions of sales

I. General provisions - Scope of validity

ZEITLAUF®s Terms and Conditions of Sale and Delivery shall be applicable for both this and each and every futu-
re Contract which is or will henceforth be concluded between you (hereinafter referred-to as Buyer) and ZEIT-
LAUF® GmbH. ZEITLAUF® will not acknowledge or accept any of the Buyer's conditions and terms which are
contrary to its own conditions and terms and which diverge from ZEITLAUF®'s own Terms and Conditions of Sale
and Delivery, unless it will have been expressly and specifically confirmed by ZEITLAUF® in writing that the same
shall be valid and applicable.

ZEITLAUF®'s Sales Conditions and Terms shall also apply in those cases where ZEITLAUF® proceeds to the uncon-

ditional delivery of its products to the Buyer in full awareness and knowledge of the Buyer's contradictory or

diverging terms and conditions, or of the fact that the Buyer's terms and conditions do diverge from ZEITLAUF®'s

own Terms and Conditions of Sale and Delivery. ZEITLAUF® expressly and specifically objects to any and all

Ep(chasing terms and conditions of the Buyer, which are contrary to or conflicting with its own terms and con-
itions.

II. Offer and confirmation of purchase order

. ZEITLAUF®s offers are and shall be non-binding and subject to alteration. Supply and delivery contracts shall
not be binding unless and until ZEITLAUF® will have confirmed any one order, unless a contract will have been
made in writing. If any one order is to be qualified and considered as an offer made under the provisions of
Section 145 of the German Civil Code, ZEITLAUF® can accept the same within a term of four weeks. No colla-
teral covenants, agreements, commitments and undertakings shall become valid and effective unless and
until they will have been included in and made part of the confirmation of the respective order or they will
have been confirmed in writing.

If any offer were to be submitted without separately showing and indicating the pertinent statutory turnover
or value-added tax, then it shall be deemed that the statutory turnover or value-added tax is to be added to
the price or prices quoted in such offer.

ZEITLAUF® reserves any and all proprietary and copyrights in and to cost estimates, drawings and all of its
other documentation and paperwork. Such documents and papers shall not be used, duplicated, reproduced
or made accessible or available for any third party or parties for any other purposes, even if they are not
subject to or covered by any statutory valid copyright protection titles.

The papers and documents which are part of the offer, such as figures, illustrations, drawings, weight and
measurement data and dimensions shall be of an approximative governing character Dn\y, unless they are or
will expressly be defined as binding.

Ill. Prices and conditions of payment

. Unless it is or will be otherwise provided and agreed upon, prices shall be valid ex works, plus shipment and
packaging costs, with the respectively valid statutory value-added tax having to be added thereto.

ZEITLAUF® shall be entitled to correspondingly pass on any and all increases in salaries, wages and materials
costs which will take place after the 31st of March of any one current year. This shall also apply for deliveries
or partial deliveries which are or will be confirmed by a confirmation of an order that will be given prior to
the 31st of March, but where it is agreed between the parties that such deliveries will not be made until after
the 31st of March of any one current year.

As a matter of principle all payments shall be made within a time period of 30 days after the date of the in-
voice, such payments to be received by ZEITLAUF® within said term of 30 days. Payments for straight labour
wages shall be owing and due within a term of 10 days after the date of the invoice. It shall exclusively be in
the case of orders which will be executed out of standard modular system, that a 2 % discount will be granted
if the payment therefor will be made within 10 days after the date of the invoice. All costs and expenditures
which will accrue on the part of and which will be charged by the Buyer's bank for the payment order, shall
be paid for by the Buyer. ZEITLAUF® draws the Buyer's attention to the fact that ZEITLAUF® has introduced
and adopted an extra-judicial dunning system which comprises two phases or dunning steps only.

If the Buyer were to give rise to any delay or default in delivery, such as, for instance, when it comes to the
provision and supply of materials by the Buyer, then the payment term within which payment for such mer-
chandise shall be due and owing, shall commence as per and with the date when notice is given that the
merchandise concerned is ready for shipment and dispatch.

Retention of payments or setoff on the grounds of any counter-claims which are asserted by the Buyer but
which are contested by ZEITLAUF® shall be inadmissible.

Retention of title

. Any and all merchandise which has or will have been delivered by ZEITLAUF® shall remain ZEITLAUF®'s pro-
perty up to the time where all the claims, receivables and sums owing, which may be due to ZEITLAUF® as a
result of or ensueing from the Buyer's business relationship with ZEITLAUF®, as well as all those claims which
may yet arise in a context with the object or objects, items, products or services sold as conditionally sold
merchandise will have been paid in full. In any such case where the Buyer were not to comply with or commit
any breach of any of the provisions of this contract, more particularly in the case of default in payment,
ZEITLAUF® shall be entitled to cancel the sale and to take any such so sold object or objects, items or products
back. Following the taking back and recovery of any such object or objects, items or products sold, ZEITLAUF®
shall be entitled to realize or sell the same, with the proceeds of such realization or sale - less adequate costs
incurred for any such realization or sale - to be deducted from the Buyer's debts or amounts owing.

The Buyer shall be obliged to carefully treat and handle the object or objects sold to it, and the Buyer shall,
more particularly, be obliged to sufficiently and at Buyer's own expense, insure the same for the original or
replacement value of such object or objects against fire, water and theft damage.

In case of attachments or seizures of property or any other interventions by any third party or parties the
Buyer shall immediately advise ZEITLAUF® thereof in writing so that ZEITLAUF® may bring third-party action
against any such execution.

The Buyer shall be entitled to, as part and in the course of Buyer's regular business operations, (re-)sell
ZEITLAUF®'s objects, items or prnducts sold to it, but the Buyer shall already as of now transfer, cede and
assign to ZEITLAUF® any and all claims and sums which are and will be due to the Buyer by its customers or
by any third party or parties as a result of such (re-)sale by the Buyer, such transfer, cession and assignment
to cover the amount of the final sum invoiced by ZEITLAUF® to the Buyer, which Shall apply regardless of
whether the object or objects sold was or were (re-)sold without or following further processing. ZEITLAUF®
agrees and obliges itself not to collect any such claim as long as the Buyer will comply with Buyer's payment

obligations, making such payments out of its proceeds collected, as long as the Buyer will not be in default
with its payments, and, more particularly, no petition for institution of bankruptcy or composition procee-
dings will have been filed, or Buyer's payments are subject to cessation or suspension. In either one of these
cases the Buyer shall be obliged to provide any and all information which is and will be required for purposes
of collection and relating to the third party debtor or debtors, and it shall have to inform the latter of such
transfer, cession and assignment to ZEITLAUF®.

If the object or objects, items or products sold is, are or will be processed or assembled with any other com-
ponents, objects or items which do not belong to ZEITLAUF®, then ZEITLAUF® shall acquire a co-ownership
right and title in and to the new object or objects, such co-ownership title to be equivalent to the value which
the said object sold has in relation to the value which the said other processed or assembled objects or items
have at the time of such processing or assembly.

In the event where it were to be required to enforce said claim ensueing from such retention of title, the
Buyer already as of now declares that it will tolerate and allow for its respective business premises to be
entered for the purposes of recovery of said conditionally sold merchandise.

V. Passage of risk

1. Delivery shall be made ex works Lauf. Delivery shall be deemed to have been fulfilled as per and with the
takeover and acceptance of the merchandise or as soon as the consignment will be ready for dispatch.
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2. Even if it was agreed upon that delivery will be made carriage paid, the risk shall pass on to the Buyer as soon
as the consignment is or will be made ready for shipment or collection or was collected at the place of manuf-
acture.

3. In the absence of any pertinent instructions from the Buyer ZEITLAUF® reserves the right of determining
shipping routes and transport means, it being understood that ZEITLAUF® shall not be obliged to chose the least
expensive type of shipment.

4. Packaging costs will be invoiced by ZEITLAUF® at cost prices only. As far as this will be possible ZEITLAUF® shall
covenant and agree on a low or reasonably priced type of shuttle or commuting packing with the Buyer.

5. If the Buyer so wishes ZEITLAUF® shall provide for transport insurance coverage for any one consignment,
with the costs accrueing therefore to be paid for by the Buyer.

VI. Delivery and acceptance periods

. All the information given with respect to delivery periods and delays shall at all times be of an approximative
nature only and shall be non-binding, unless it will have been otherwise provided and agreed upon.

. The due observation of any and all delivery delays and deadlines shall be subject to the timely receipt of all of
the documentation, papers and information, required licenses and permits, releases, materials, components
and supplies which are to be provided by the Buyer, as well as to the due complwance with the agreed-upon
payment terms and conditions and all other appurtenant obligations. In those cases where any parts or
components are to be provided and supplied to ZEITLAUF® by the Buyer, any and all delivery periods, delays
and deadlines which will have been covenanted and agreed upon can only be duly respected and complied
with, if such parts or components to be so provided and supplied will have been received in ZEITLAUF®'s
premises at the latest four weeks prior to the expiration of the given delivery delay or deadline.

. Any and all interruptions or stoppages of business and production operations of whatever kind or description,
as well as all instances of force majeure or unforeseeable circumstances or impediments, which are or will be
beyond ZEITLAUF®'s scope of influence or control, shall entail a reasonable extension of the delivery period. If
this were to lead to or entail a situation where the adherence to and maintenance of the contract were to
become inacceptable or intolerable for either the Buyer or ZEITLAUF®, then both contracting parties shall be
entitled to rescind and terminate the contract.

N
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4. In the event where ZEITLAUF® were to be responsible for any non-compliance with given time periods or
deadlines, the Buyer shall, after having granted ZEITLAUF® a reasonable additional time period of at least 18
work days for ZEITLAUF® to either deliver and perform under the contract or provide for remedy (by either
re-working and repair or replacement of defective procducts), be entitled to terminate and rescind the con-
tract. Such right of rescission shall become nul and void in so far and to the extent where the neglect of duty
which is constituted by any such non-compliance with given time periods or deadlines turns out to be of an

insignificant character. Over and above that and provided that the Buyer will have unsuccessfully granted

ZEI]gLAUF® a reasonable additional period of time for either delivery or remedy, the Buyer may claim damages

subject to such claim or claims being duly supported by appropriate evidence. Any such claim asserted in case

of belated delivery shall be limited to 0.5 % of the net value of the merchandise so delivered for each full week
of belated delivery, but in each and every case it shall be limited to a maximum of 5 % of the net value of said
merchandise. The right to claim damages shall be barred and precluded, if the neglect of duty which is conti-
tuted by ZEITLAUF®'s failure to comply with and respect given time limits or deadlines is of an insignificant
character only. All further or farther-going claims for indemnification of the Buyer shall be barred and pre-
cluded, even in cases of belated delivery and following the expiration of an additional time period granted to
ZEITLAUF®, unless such damage will be due to either intent or gross negligence on the part of ZEITLAUF®.

5. If any one order is to be delivered in the form of partial shipments, the Buyer shall be obliged to accept the
same, if and when the delivery of the remainder of said merchandise will be made in two supplementary
consignments at the most.

. Skeleton delivery orders

. If a Skeleton Delivery Agreement is or will be made and concluded by the parties hereto, the period of time
within which the Buyer will have to take and accept delivery shall be 12 months begmnmg on the date of the
confirmation of the order, unless it will have been otherwise provided and agreed upon in writing. In ac-
cordance therewith deliveries which are to be made under such a Skeleton Delivery Agreement shall be sche-
duled for and over a period of 12 months following delivery and acceptance of the first partial shipment, such
deliveries to be made in and by the resulting partial shipments. Following the expiration of said acceptance
period ZEITLAUF® shall be entitled to, in its discretion and at its o fptmn either invoice the remainder of the
merchandise or give notice to the Buyer that Buyer is in default of acceptance, and ZEITLAUF® shall then be
entitled to claim damages. The lump sum amount of such damages shall be 25% of the order value. The
Buyer is given the ex| Fpress permission to submit evidence to prove that the damage has been less, but by the
same token ZEITLAUF® reserves the right to submit evidence to prove that its damage was higher.

. Unless it is or will be otherwise provided and agreed upon ZEITLAUF® shall be entitled to pass on and invoice
any and all increases of materials costs and of salaries and wages costs to the Buyer, in so far and to the
extent where the handling and processing of order/s given in the form of and under any one Skeleton Delive-
ry Order will cover a time period which will be in excess of 12 months.

VIII. Provisions and supply of materials and components

. ZEITLAUF® shall not be liable for the technical operability nor f or any quality defects or failures of any
components or parts which will have been provided and supplied to it by the Buyer. ZEITLAUF® reserves the
right to refuse to incorporate or assemble materials and semi-finished products so provided and supplied by
the Buyer, if the same will not comply with ZEITLAUF®'s quality specifications, standards and requirements.

2. If the provision and supply of such materials will be effected as part of and under a skeleton order and agree-
ment and if any such materials will be received after the expiration of an additional delay granted under No.
VIL1 hereof, then the Buyer shall be obliged to accept delivery of and pay for the products sold to it by
ZEITLAUF® under the contract without the materials so provided and supplied too late being incorporated in
or assembled with the same.

IX. Warranty, Liability

It is by means of ZEITLAUF®'s DIN ISO 9001 quality assurance system as well as by yet further and additional
in-company quality assurance measures and procedures that ZEITLAUF® guarantees and warrants a maxi-
mum of reliability and faultlessness for its products. If any faults, defects or deficiencies were nevertheless to
occur or were to be found in any individual specific instances, then the following provisions shall apply :

1. Inthose cases where articles are supplied from ZEITLAUF®'s standard modular system it shall be deemed that
the agreed-upon quality and features of the goods concerned is the quality or nature which is specified in the
respective sales brochure(s).

2. If quantities delivered will be found to be slightly different from quantities specified in the confirmation of
the order, the Buyer shall accept the same in so far as the Buyer can be reasonably expected to tolerate such
difference. It shall be deemed to be a reasonably tolerable difference, if excess or short deliveries are or will
be no more than 5 % of the quantity which was respectively ordered.

3. The Buyer's warranty rights shall be valid and applicable subject to the Buyer having duly and properly com-
plied with Buyer's duties of inspection and verification and other obligations such as the same are provided
and prescribed under Sections 377 and 378 of the German Commercial Code.

4. In the case of geared motors of which samples were supplied to and tested by the Buyer prior to the Buyer's
placing of a purchase order, no warranty will be given by ZEITLAUF® if such geared motors were not suffici-
ently tested to verify their performance, quiet running and useful life under working conditions.

5. In'so far as the object or objects, items, products or services sold by ZEITLAUF® will have any defect or defici-
ency for which ZEITLAUF® is responsible, ZEITLAUF® shall, in its own discretion and at its option, be entitled
to either correct and remedy such defect or deficiency by re-working or repair, or provide for substitute deli-
very in replacement thereof. In cases where a defect or deficiency is or will be corrected and remedied ZEIT-
LAUF® shall pay for any and all expenses which will be required and will be incurred for the purposes of
correction and remedy of such defect or deficiency, more particularly for transport, travelling, work and ma-
terials costs and expenses, except in so far as the same will be increased due to the fact that the object or
objects sold was or were taken to a place other than the place of performance.

6. If ZEITLAUF® will either not be willing and prepared or unable to provide for the correction of and remedy for
any such defects or deficiencies or to effect and ensure a substitute replacement delivery instead, more par-
ticularly if any such action were to be delayed beyond reasonable time limits for reasons for which ZEITLAUF®
is or will be responsible, or if the correction of and remedy for or repair or of any such defects or deficiencies
will in some other way turn out to fail, then the Buyer's rights shall be limited to a right to delivery of non-
defective products. The Buyer shall be and is expressly and specifically permitted to reserve the right to de-
mand reduction of the purchase price, if remedy by re-working or repair of any such defects or deficiencies
or delivery of non-defective products were to fail.

7. Any and all farther-reaching or further claims of the Buyer shall be barred and precluded, regardless of what
the underlying legal grounds may be. ZEITLAUF® shall, therefore, not be liable for damages which were not
occasioned or caused on the specific product or item delivered as such by ZEITLAUF®, and more particularly
ZEITLAUF® shall not be liable for any losses of profit or other economic losses or losses of property, unless
such damag e was cause d by either intent or gross negligence on the part of ZEITLAUF®. In case of a merely
negligent neglect of duty by ZEITLAUF®, ZEITLAUF®'s liability shall be limited to foreseeable damage of a na-
ture which is typical for the particular type of contract involved.

8. ZEITLAUF® warrants the faultlessness of its product or products for a period of one year following the delive-
ry thereof.

9. Justified notices of defects or deficiencies shall not affect the execution and implementation of the contract
in other parts thereof, more particularly of any partial deliveries which are to be made thereunder, nor shall
they affect or have any bearing upon the dates which were agreed upon for payment. In any such instances
the right to therefore withhold any payments which are or will be due and owing shall be barred and preclu-
ded, unless the value of the goods delivered is exceeded by the payments which have already been made.

10. If the Buyer is aware of any one defect or deficiency, and if improper changes, modifications and repair work
were to be done on any such product or products by the Buyer, then any and all improper modification and
repair work or improper use and handling by either the Buyer or by any third party or parties shall nullify and
invalidate ZEITLAUF®'s warranty obligations.

. By way of acknowledgement of the American and other applicable export legislation (especially German), the
orderer undertakes the obligation to obtain all necessary export licenses and other required documents at his
own expense prior to exporting products or technical information he has received from
ZEITLAUF® GmbH antriebstechnik & Co KG.

X. Export Control

The customer undertakes not to directly or indirectly sell, export, re-export, to supply or pass on in some other
way products and technical information to persons, companies or countries if this infringes American or other
(particularly European and German) laws and ordinances.

The customer undertakes the obligation to inform all recipients of these products or technical information of the
necessity to obey these laws and ordinances. Refusal of an export license does not entitle the customer to cancel
the contract or to demand compensation.

XI. Severability clause

If any of the foregoing provisions were to be or become nul, invalid or void, then this shall, in case of doubt, not
affect the validity of the other remaining provisions. The General Terms and Conditions of Sale and Dehvery
ZEITLAUF® GmbH antriebstechnik & Co. KG shall rather remain valid and in force, and the invalid or void clause
shall tFen be replaced by a permissible clause which shall be as close to the purpose of the contract as will be
possible.

XII. Place of jurisdiction and venue and applicable law

It is covenanted and agreed that the place of performance for all statutory and agreed-upon obligations which
are to be met and fulfilled hereunder by the Contracting Parties, shalll be Lauf. The place of jurisdiction and venue
for any and all disputes and cases of litigation arising or ensueing directly or indirectly out of existing contrac-
tual relations shall be the Court of Justice which will be competent for jurisdiction for the head office of ZEIT-
LAUF® GmbH antriebstechnik & Co. KG.

All contractual relations existing between the Buyer and ZEITLAUF® shall exclusively be governed by German law
and the German version of these Terms and Conditions shall be governing.
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ZEITLAUF®

antriebstechnik

Solutions e
in perfect quality

Innovations
from unique technologies @

Services @
for sophisticated needs

it's time for tomorrow

We push back the limits of what's feasible every day. Our longstanding engineering
expertise gives us the capability to lead the way in technological development. We have a
range of products with an enormous potential for efficient all-round solutions to meet
each individual facet of your needs.

We're your partner at every phase of the process chain, coming up with new ideas while
keeping the big picture in mind. We have a wide range of product-specific knowledge for
building the right drive designs for you.

We're always in tune with the times to offer you excellent ideas, outstanding innovations
and hands-on services.

Services for sophisticated needs

Our well-rounded range of effective services adds to your advantages. We assume
responsibility for the finished, delivered product providing you with reliability,
attentiveness and excellent performance throughout the entire product design and
manufacturing cycles. Our employees, who daily live out their commitment to service,
are your guarantee for success

The bottom line is service unparalleled in the market.

ZEITLAUF® GmbH antriebstechnik & Co KG
IndustriestraBe 9 Postfach 100130 Tel. +49 (0) 91 23/9 45-0 info@zeitlauf.com
D-91207 Lauf a. d. Pegnitz D-91191 Lauf a. d. Pegnitz Fax +49 (0) 91 23/9 45-145 www.zeitlauf.com
ZEITLAUF® GEARMOQOTORS Ltd.

P. 0. Box 5749 MK 10 1AA phone: +44 (0) 12 80/82 45 16 info@zeitlauf.co.uk
Milton Keynes Great Britain fax: +44 (0)12 80/82 45 17 www.zeitlauf.co.uk
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