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NOTE

LEROY-SOMER reserves the rightto change the characteristics of its products atany time to
implement the latest technological developments.
The information contained in this document may therefore change without prior notice.

LEROY-SOMER does not give any guarantee so far as the information published in this doc-
ument is concerned and is neither liable for any errors that it may contain, nor any damage
caused by its use.
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IMPORTANT
DANGER

INSTRUCTIONS FOR USE

» For the user's safety, the converter must be connected to earth (terminal L) via a
differential relay of 15 mA.

* Do not touch the converter before the filtering capacitor is discharged : wait for 5 minutes
after switching off the supply.

* Although this equipment complies with current standards, it may be necessary for the
user to provide some means to eliminate any electrical interference caused.

IN GENERAL, THE MODULATOR MUST BE SWITCHED OFF BEFORE ANY SERVICE
OR WORK IS CARRIED OUT ON THE ELECTRICAL OR MECHANICAL PARTS OF THE
INSTALLATION.
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INTRODUCTION

This instruction manual describes the commissioning of the SMV-N and SMV-NP autosynchronous
servomotor drive systems.

It describes all the procedures to be carried out when servicing the converter.

In particular, it covers in detail the programming and wiring of the controller.

An SMV system includes :
- an autosynchronous motor with permanent magnet rotor and a three-phase wound stator.

- an SMV-N or SMV-NP type converter.
* SMV - N : Digital controller
» SMV - NP : Digital controller with built-in POSITIONING extension board

The first part of this instruction notice describes the SMV-N type converter. This type of converter is
designed to control an autosynchronous motor from a desired reference signal :

- either by speed signal } via+ 10V
- or by torque signal B

You will also find a description of the SRC board : an extension ensuring the conversion of resolver
signals from the motor into signals equivalent to those generated by an incremental encoder.

The first part also applies to the NP type, without describing the specific functions of the POSITION-
ING extension.

These functions are described in the second part. The system is therefore controlled by position
instructions delivered by a programmable logic controller via a parallel interface.
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1st Part : SMV-N and SMV-NP
(Excluding the POSITIONING extension)

| - INSTALLATION AND ENVIRONMENTAL
CONDITIONS

¢ [P 55, class F autosynchronous motor  Ensure that there is 20 cm of free space above and
below the converter.

¢ [P 20 converter

* Provide converter cabinet ventilation if temperature

. Storage temperature : exceeds 45 °C

-10°to +70°C

« Operating ambient temperature : » The upper part of the controller (braking resis-
-10°to + 45 °C tances) is detachable for installation outside the
cabinet if necessary ; an 80 cm cable can be
* Relative humidity without condensation <90 % supplied for this purpose.
* Vibrations < 0,3 g * The dimensions between the back of the converter
and the back of the cabinet must be 40 mm

» The ambient atmosphere must not contain conduc-

tive dust or corrosive gases. minimum.

« Wall controller must be installed vertically. « For thermal reasons, the controllers must be fitted
side by side and not one below the other.

Overall dimensions and fittings

SMV N or NP SMV N or NP
3050 - 3075 3030

Figure 1
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Il - ELECTRICAL CHARACTERISTICS

A. General

The converter’'s power stages (terminals L1, L2, L3)
are supplied with 400 V + 10 % — 15 % 50, 60 Hz.
The converter’s internal electronics can be supplied
with single phase 400 V 50,60 Hz (terminals L4, L5)
or with single phase 220/240 V 50 Hz (terminals B1,
B2).

Caution : before turning on the controller, check the
voltage of your supply network. The converter's
maximum current is given by the three last numbers
of its designation (e.g. : SMV-N 3030 : I max = 30 A).

ifthe converter is supplied by a transformer, the trans-
former must have a power rating 1,5 time greater than
the motor under constant conditions which is :

PN =My X 2 7 x ny watts.
60
M, : constant torque at nominal speed in N.m
Ny : nominal speed in min™* (rpm)

Nominal converter output current and dissipated
power not including braking resistances.

SMV 3030 SMV 3050 SMV 3075

Nominal

current (A) 18 32 48
0°C<T<45°C

Derating

45 ooorssoc ~OSAC —06APC  —1ARC

Power (W)

0 °0T <45 °C 250 400 600

Braking resistance characteristics.

SMV 3030 SMV 3050 SMV 3075

Resistance

50 30 18
()
Power

450 550 750
W)

The box containing the braking resistances can be re-
moved from the converter to be ventilated separately.

The power supplied to the brake is : 60 VA at 24 VDC
for a brake of 120 Nm.

The power supplied to the forced ventilation is :
75 VA at 220 VAC.

B. Standards

The converter complies with the electromagnetic im-
munity standards :

* [EC 801-2 level 3,

* [EC 801-3 level 3,

¢ [EC 801-4 level 3.

C. Terminal block controls
The following command signals can be inputted to the
converter terminal block :

* Run/Stop by closing switch or applying a low logic
state <2 V

* Speed signal (or current signal according to pro-
gramming) : a voltage between terminals "Réf-",
"Ref+" between + and - 10 V.

» Auxiliary speed signal : "N aux" + et — 10 V for the
possible addition of a second speed signal.

* Torque limitation signal via an "Ired" O to + 10V
reduced current signal.

* Fault "Reset" : by closing a switch.

* Emergency stop brake external priority control :
"L 1", by opening a switch.
If it isn’t necessary, connect J4/8 and J4/9
together.

» Electrical brake release : "E1", by short circuit of
J4/9 and J4/10.

D. Data available at terminal block

* Auxiliary voltage —10 V, 0 V, + 10 V (15mA).

» Power contactor control, by closing a dry contact :
CP.
External fault signal, by closing a dry contact : CP.

* |/N output programmable either to give image of the
current reference signal or image of the speed
reference signal (voltage between £ 10 V).




E. Typical efficiencies at maximum speed, at dif-
ferent powers.

PN PN 3PN
EFFICIENCY 2 > a PN
SMV 3050 Converter
(brake supply included) 0,946 095 0953 0,957
LS SMV 100 L Motor 0,76 0,85 0,875 0,885

F. Power factor at maximum speed

P active which determines Irms and defi-
\/HJ | nes the components between
rms 'ms the converter and the supply.

Kp =

lyms is the quadratic sum of allthe currents, the funda-
mental and harmonics at the input.

Note : For the fundamental current : cos phi =1

PN PN 3PN
4 2 4 N
Power factor 0,625 0,62 0,67 0,74
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Il - USE OF KEYBOARD AND DISPLAY

The operator panel, located on the front and not detachable, consists of a 16 digit display.

MN r

. N
— SETTING —
® o o
- 1 STANDARD POSITION MEASURE .

Figure 2 : operator panel

There are 3 display modes : 2 adjustment modes and
1 measure mode.

By pushing the "MODE" selection key, the mode can
then be changed (as when "INV" key of a calculatoris
pushed).

You only have to push the mode key required :
"STANDARD" (adjustments)
"POSITION" (adjustments) or "MEASURE".

An indicator lamp lights on the top left of the corres-
ponding key.

When a mode is chosen and its indicator lamp is lit,
action on the 3 upper keys doesn't correspond to
mode changes any more but to selection of functions
or values.

The different measure and adjustment functions are
described by IV - C.

Access to the function required is possible by scrol-
ling the display to show the functions available in the
mode chosen, either upwards A or downwards V.

When the function or the value to be changed is
reached, to adjust, press the p key.

If the adjustment is a numerical value, the first activa-

ted digit blinks. Its value can be changed by using
keys A or V.

\.

ELECTRONIC
FAULT
SUPPLY

J

Thus, the numerical value required can be displayed
by activating each digit to be changed, one after the
other. To move from one digit to the next, press p .

If the adjustment to be carried out is not a numerical
value (e.g. a letter), proceed as before. However, in-
stead of seeing a number blink whenthe P> key is push-
ed, a letter or a group of characters will biink.

A different function can only be selected by the A or
V¥ keys when there are no figures or letters blinking.

Any changes of adjustments are indicated by a signal
light under the "MEM" key.

When the operator requests the display of a value
changed since the last power on, this indicator light
switches on.

It will turn off after the value is stored.

The value is stored by pushing "MEM".

A value changed but not stored is only taken into ac-
count for as long as the electronic control board is
powered.

The adjustment values can be stored in "STAN-
DARD" or "POSITION" mode, but not in
"MEASURE" mode, as there are no adjustment
values.

ELHQOY”



IV - SETTING-UP AND ADJUSTMENTS
A. Standard connection

* Remove the two fixing screws from the lower » Now you can access the power terminal block
front panel. and connectors.

©
]

L]
(="

Detachable
resistances box

NP POSITIONING
extension

Microprocessor ! | location :

control board R ~&—— ahove the
control board

| I
| I
Resolver interface ! ' ,
g (O —— Microprocessor
|
I .
| |

Resolver connector S .

NEBRElER
A \%— -~ (o

terminal block

Figure 3 : front of converter

Connect converter according to figure 5 on page 11.
After checking the supply to the power and electronics, turn the converter on.

If the connection is correct, the display reads :

S M|V N 3 0,3 0

If this isn’t the case, check the connection, taking into account the fault indication shown by the display.

Note : connection to the power terminal block when system is equipped with
a positioning extension.
* Remove the cabie strip connected to the NP extension via P1 connector in order to get access to the power
terminal block.
® Connect up the power block.

* Reconnect the P1 connector onto the NP extension.
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J1
12345678910

N P board
CAJ2 J3 J4a_ 1
[f2345] [12345678910] [12345678910]
Tl T I | R = I
l l +10V 0V red A
1> A Extemal brake
CP contacts Use shielded control 8 and 9
open in event cable connected if unused
of fault
250V-2A
Maximum cable length = 20m
Speed reference 10vat47 K Q
Shielding connected to
the earth network at
one end onl
o
=)
i RUN/STOP L
g (]
S fault RESET (push-button)
[
5 It is imperative to comply with U= Bk
the connection order of U1yV1 W1 < w1==BBT_8\éVN ﬁ;‘:{emed
ma)éimum
length
1l +|- 100 m.
— | L1|L2 |L3 [L4 [L5|B1 B2 | U1|V1 W1ET|E2]
FU
IRERIE
END OF mn | g >
TRAVEL 1! =) <
i : %] ﬁ
1
1 ] e
POWER OFF E__r M 13 g
11 o o]
11 Jod o .
] (e ¥ |
POWER ON o < :
E A Kkx\ | Kx i3 -2 2
11
i L k L
1!
1! K
KX KP I : l |
REMOTE CONTROL ! : \ |
VOLTAGE 1 : i ‘ ‘ i
1 11
1 1!
THREE PHASE @ o | ]
MAINS { ——— ! W
D Em P ! 220V. L‘L‘l] Resol
400 V. i ! i i A o
— ég——v// 11 -
EARTH __“' : K!P : : Forced ventifation
> Qs/ H
SINGLE PHASE Qs/Fu /K‘f H
400 V 4|, : :
OF | e e e —————————— | :
220 VBACK-UP 1 - e 1
SUPPLY.
CONNECTION IN CASE
L L1|L2|L3|L4 | L5 B1|B2 U1 | VI WY E1 é? OF US|NG A "T“ TYPE

Note : connect the earths together =

Figure 5 : SMV standard connection

TERMINAL BLOCK

iN THE MOTOR

Brake control

©O._L
= Motor terminal block

ELE Y,;
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END OF
TRAVEL

POWER OFF E-

POWER ON E KX

1J2/2 J4/10

Nl

Brake
release

J4/9

B2 |U1 V1 (W1 E1|R2

MOTOR POWER SUPPLY

f BRAKE CONTROL 24V. CC.

1l

|

|

i

I

]
220V. T

O | e e e e e
220 V BACK-UP { __________________________________________

REMOTE CONTROL | — |
VOLTAGE 1 !
[}
1
THREE PHASE 'G? gl
MAINS i i
\J/
400 V. _élév H
. o L
EARTH —I ! !
~“asFu KP
SINGLE PHASE
400V 1
SUPPLY.

e e TS e ————— ===

Forced ventilation

Figure 6 : switching sequence with brake release

12

4 yivhs



B. Starting-up, stop and securities sequence
1« Starting-up

The power on gives access to the operator key-
board/display : Kx closes, electronic control board is
supplied.

The Run/Stop may be an auxiliary contact of the
CP contact.

After a Reset and under no fault conditions, closing
contact CP allows the power contactor to be closed.

Closing Run/Stop contact to "Run" state gives the
order for the brake to come off and enables the elec-
tronics. The system is now operational.

Enabling the controller at the same time as closing
the line contactor has no effect on the electronics, the
charge up time of the capacitor is negligible.

2 * Stop

On opening the Run/Stop contact, the system bra-
kes following the deceleration ramp programmed by

T-stop.

When the motor speed is equal to 1/64th of the nomi-
nal speed, the brake comes on. The line contactor re-

mains closed since no fault is generated.

ARESET isnot necessary. Run/Stop setto Run state

allows a restar, i.e. :

— brake comes off and enabling of the electronics.

This restart can be a flying start.

EgaZ: ng Supply of electronic control board
¢ Access to adjustments
Kx
Reset
* No fault, Cp closed
< The power contactor is closed
Kp

Run / Stop

On state and not on edge

Brake release
Power enabled
Controller OK

Figure 7 : starting-up sequence from figure 5

'35k
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3 ¢ Securities

The motor has a PTC thermal sensor connected io
the converter, set to 130 °C.

The converter is protected by sensorin the heat sinks
of the power semi-conducters.

The converter’s current is limited automatically to 0.65
Imax for two securities : 12 t integration for the conver-
ters heating limit maximum current limit protection.
This limitation is not indicated externally.

The fault sequences of the motor/controller are all
managed by the control electronics.

The defects detected by the converter are classified
according to its type :

Securities with emergency stop :

* Resolver connection fault

*Voltage of the internal D.C. bus > 800 V

*Overcurrent — | = 110 % of Imax by short circuit or
motor down to earth

* Overheating of the braking resistors

* Electromagnetic brake fault

*Loss of supply to power and control electronics

» Detection of the application of the current reference

atmaximumevelforan abnormal period of time com-

paredtothe process. The operator programs a period

of time beyond which he considers there is a problem.

In each one of the cases :
- brake comes on.
- generation of a fault : CP opens ; Kp opens.
- display of the fault on the operator’s panel.

RESET is required to restart.

Securities with deferred stop :

* Motor overheat greater than T max
* Overheat of converter's power stage

In each one of the cases there is :
- electric braking according to ramp programmed
in Tstop.
-at 1/64 th of the nominal speed the brake
comes on
- generation of a fault : CP opens, Kp opens
- display of the fault on the operator’s panel.

RESET is required to restart.

Instantaneous power failures :
They are classed as follows :

* A micro-cutoff lasting < 30 msec has no effect
* A micro-cutoff lasting > 30 msec, two things
may occur :

- If the converter’s internal supply network is not
backed-up, there is an emergency stop.
When the supply returns, whatever the state of
the "RUN" command, the system remains
stopped until a "RESET" order is given.

- If the converter’s internal supply network is
backed-up, there is a deferred stop.
The stop sequence is as described for motor and
converter thermal problems.
When the supply returns

“If the automatic restart is not enabled, the system
remains stopped until a "RESET" order is given.

*If you choose the opposite condition, the system
automatically restarts.

Note : In the case of safe-guarded electronic supply
(terminals : L4, L5 or B1, B2) with the line contactor
closed, micro-cuttoffs or supply faults : phase loss or
voltage drop will be detected but not taken into ac-
count if the controller is not enabled : Run/Stop in the
Stop position.

In the event of faults, one or several of the following
messages may appear, overtiding other displays :

* RESOLVER * RESISTANCES TH.
* OVERVOLTAGE * SUPPLY

* GROUND CONNECTION » CONVERT TH.

* OVERCURRENT * MOTEUR TH.

* SERVO SECURITY * BRAKE

14



C. Converter programming

Ch. A Entr. V/1?
Ch.B Sort. V/I ?
Ch.C Red. auto. ?
Ch.D lred J4/5 ?
Ch. E Th Res x

STANDARD POSITION MEASURE
SMV N 3030
MOT71M30C
FREIN BK 18
T acc/dec --,-- S
T stop -9 Inactive Version C-0/21
T securit --,-- S without N réf. min”’
Nmax  =---min " POSITIONING N mot. min”!
| max - A Extension | mot. A
Stabilité 1.0 Utilis. mot - %
Perf. dynam. 6 Dsmv

IS
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1 ¢ Locking of adjustments

The variator is delivered, locked.

Locked adjustments :

Reading mode only, the operator can read the sys-
tem’s configuration in both adjustment modes :
"STANDARD" and "POSITION" and display the
conditions of the system in "MEASURE" mode :

Unlocked adjustments :
The operator may change the parameters of his
system : "writing" mode.

Keyboard locking is carried out by the jumper link on
the resolver board.

Unlocking procedure :

Remove the lower panel of the front side : see para-
graph IV A. Standard connection, page 9.

The resolver board is marked "SPR".

L,

—— Connectors to processor board

<— A/D converter

MN2

& EEPROM

St
-—— Jumper
F adjustment access

E locked

L
ET1

Connector

to connect —p»
o SRC board
(73]

Resolver connector

Figure 8 : resolver board

2« "STANDARD" adjustments

a. Definition of electronics

SIM|V| |N|P 3/013|0

N : type of converter
N : digital
NP : with POSITIONING extension
030 : converter’s rating (peak ampere)
030 - 050 - 075

b. Motor definition

MOT]|. 10/0|L 3 0 |C

100 L : type of motor : frame
71M-71L-90S-90M-90L-90SL-100L-132L.
30 : nominal speed divided by 100
20 - 30 for 71 and 90,
22 - 26 - 30 for 100L and 132L.
C : ventilated
- . not ventilated

c. Brake

FIRIE|IN ; BK (120

BK 120 : maximum brake torque in Nm
8-18-30-60-120
without : no brake

d. Acceleration, deceleration

Tlajc|c|/|d|ejc 0(9/./9/9 S

00.01 < Tacc/dec < 99.99

The acceleration and deceleration time is adjusted by
setting on the display the time taken to go from zero
speed to maximum speed.

The speed variation of the mobile as a function of time
is controlled following an S-curve.

By automatic adjustment, the maximum acceleration
derivative is fixed in such a way that each one of the
parabolic parts of the S curve has a duration equal to
1/8th of the time taken to go from zero speed to maxi-
mum speed.
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e. Stop ramp

Tis|t|o]|p 0(0}./213 S

00.01 < Tstop < 99.99

The system brakes electrically according to this

ramp :

- due to opening Run/Stop contact,

- due to motor or converter's thermal problems,

- due to an instantaneous power failure with
safe-guarded supply.

f. System securities

tem’s stability.

Program the stability parameter value equal to the ra-
tio between the total moment of inertia : motor + load
related to the motor shaft, and the moment of inertia of
the motor.

j- Dynamic performances

Pielr(f|.|dlylnja|m|. 6

Tis|e|clu|r|ift 0(2(./0|0 S

00.01 < Tsecurit £99.99

Should the application time of the internal current
reference at maximum level be greater than Tsecurit,
there is emergency stop.

e.g. Tsecurit must be programmed greater than
Tacc/dec.

e.g. detection of the cutting of the power cable
between controller and motor.

g. Maximum speed

Nim!a|x 2,200 mii|n|-|1

The maximum motor rotating speed can be adjusted
by the Nmax parameter between 0 % and 110 % of
the motor nominal speed.

This value calibrates the speed reference :

10 V = speed reference equal to N max

h. Current limitation

This parameter fixes the response time of the speed
loop. It is connected to the phase lead of the speed
regulator. The adjustments are from 1 to 8.

1 - slow response Tacc/dec > 2 seconds

8 - fast response Tacc/dec < 0.2 second

Stability and Dynamic performance ad-
justment procedure

The adjustment of the stability according to i is
not always satisfactory, especially when the mo-
tor output shaft drives a mechanical system with
alot of play :

- reduce stability if motor rumbles or vibrates

- increase stability if there is a large speed over-
shoot when accelerating.

Aliternatively, start by adjusting a low dynamic
performance value, and increase this parameter
ensuring a satisfactory stability.

k. Reference choice (speed or torque)

I mja|Xx 0/3|0 A

Clh{.|A| [E|njt|r|{. [VI/|1|?] |V

Current limitation (thus torque limitation) can be car-
ried out in two different ways :

it is fixed and programmed by the Imax value.

It can change and it consists of an analogue input 0 -
10V :seen

Imax cannot exceed the converter’s peak current, un-
der any conditions.

This limitation is only takeninto accountif "N" is selec-
ted for option D : see n

i. Stability

S(tlalb|i|fl|i|t]é 0/2,.,0

00.1< Stability < 99.9
The stability parameter is used to adjust the speed
counter-reaction loop gain for optimizing the sys-

V : the input voltage reference on "Réf- Réf+" of the
terminal block represents speed. If this voitage has
the sign indicated on the terminals, motor runs clock-
wise viewed from the shaft end (and vice versa).

In the case where two SMV systems have their mo-
tors linked mechanically, one of the two systems must
be the master and the other the slave. The master
runs by speed regulation and sends a current referen-
ce to the slave via the J4/4 output of the (I/N) terminal
biock.

On the slave system set : 1
so that the voltage on "Réf-Réf+" is considered as a
current reference.
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I. Programming of J4/4 terminal of the terminal
block

Clh|.|B] [Sjofr|t|.(V|/]I?] [V

V : J4/4 is the image of the motor’s actual speed
{(Nmax=+10V,- Nmax=-10V)

| : J4/4 is the image of the internal current reference
(Imax=+ 10V, -Imax=-10V)

m. Automatic restarting

Clh|.|C Rleld|.|aju|t{o|? N

N : After an instantaneous power failure to the power
board, the system remains stopped until RESET.

O : the system automatically restarts after an instan-
taneous power failure to the power board.

n. Torque reduction via the terminal block

Cih|.|D I'{rie(d| [J|4|/|5]|?|0

N : converter's maximum current, thus motor torque,
can be reduced via the keyboard by Imax.

O: converter's maximum currentis limited by the ana-
logue input 0-10 V, on J 4/5

O V : zero current

10 V : maximum current — converter’s rating, Imax
value is no longer taken into account.

0. Resistance box

Cihi.|El |T|h|. Riels| x| |1

Several resistance boxes can be connected onto the
controller's D.C. bus.

The protection for these resistances is calculated at
microprocessor level.

The number of boxes must be clearly indicated. It
varies from 1 to 5.

3 « "MEASURE" Mode
a. SMV version

Vielr|s|i|o|n Ci-10(/(2]1

material
version $

—p

year
0:1990
5:1995

software version

week in the year

marketed.

To be specified when calling for service.

b. "Nret."
Reference speed requested from system in min™

(rpm).

c. "Nmot."
Motor actual speed in min™ (rpm).

d. "Imot."
Current absorbed by motor in A.

e. "Utilis. mot"
Motor usage rate : thermal image of the system in %
of the allowed limit.

f. "Dsmv"

Diagnosis aid

The codes corresponding to the key software steps
made by the microprocessor are displayed.

V - SRC EXTENSION BOARD :
Resolver — Encoder conversion

A. Function of board

To emit signals like an "incremental optical coder"
from SMV.

It exploits the resolver on the motor shaft for any type
of servo-positioning by an outside source : axis board
; programmable logic controller ; or digital control.

B. Installation - Connection

Installation

The board is external to the controller

External dimensions : 105 x 125

4 holes of dia. 4 allow fixing of the board on rails : see
fig. 9 page 20

Connection

The board is delivered with :

* 1 cable strip with 10 pin female connecter and
SUB-D 9 pin female plug.

¢ 1 bag of screws for fixing, under the controller, the
SUB-D plug.

 1shielded cable, 1 mlong, and its two 9 pin SUB-D
male plugs.

To install the cable strip :

- 10 pin female connector on resolver board
(Drawing of the board in fig. 8 page 16)

- fit SUB-D female plug under the controller in the
designated position

Fit the shielded cable between the controller and the
board on the "Resolver signals input" side.

Connectupto 220V ~

This supply could be taken across B1 and B2 on the
controller's power terminal block.
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"Encoder signal outputs" connection :

Front view of male
isolated connector

Pin 1123|4567 ,8]|9

wl
N
NI
-

Function |4 +5V| A | A | B

Output stages characteristics :
— line transmitter : MM 88 C 30 circuit

Is max =10 mA
+5V

OO
v>| V>

- cable length between the SRC board and your
positioning electronics : 20 meters max.

— inputs via optocouplers or line receivers.
C. Operation

Output F : validation

F = 0 : output signals A, B, Z not valid

F =1 : output signals A, B, Z valid

Z output : resolver’'s 0 impulse

512 pulses per revolution

Waveforms

z 11

Al - L

B— I 1—

Clockwise rotation viewed on the motor shaft end.

Anti-clockwise rotation viewed on the motor shaft
end.

No adjustment is required for this extension.

L v
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90 mm

4 holes dia. 4
g
o0
2
o]
O
A
9 pin SUB-D 9 pin SUB-D
plug plug
Resolver signals Encoder signal
input outputs
7805 regulator Inputs
heat-sink 220V ~
<
Transformer o™
220V/18V 3
. 32 VA iy ,
i Lr) ]
| al )
R I ) S IS Fe--
\ |
110 mm
-

Figure 9 : SRC extension board.
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2nd Part :

POSITIONING EXTENSION
SMV-NP only

| - PRESENTATION OF THE EXTENSION
Functions

By receiving commands from a programmable
logic controller : closing or opening of contacts, the
SMV-NP converter's POSITIONING extension
allows positioning of a mobile on an axis :

- either at positions (maximum 8) whose distances
were recorded from the origin Og.

- or at indexed positions (maximum 256) according
to 17 different indexed steps. We thus define
groups of positions defined by an origin and an in-
dexed step. The operator describes his group by
entering end numbers of the positions concerned :
see figure below : 2 groups

- or by programming increments (maximum 8). The
mobile moves from recorded value on the opera-
tor's panel taking into account the position error
from the previous move.

For any positioning or move, an end of move signal
is sent to the programmable logic controller (PLC).

Along the complete travel of the mobile, 4 passing
zones at reduced speed can be specified. The mo-
bile’s passage in these zones is signalled to the
PLC.

Position window,

¢

o O v B 2 A

At each movement, the speed variation curve as a
function of time is in the shape of an S curve
(speed ramp with parabolic ends at zero speed and
maximum speed).

The inputs/outputs of the POSITIONING extension
are designed to be directly connected to the in-
puts/outputs of the PLC by a parallel interface.

When the POSITIONING extension is functioning,
the input into the "Naux" terminal block is not act-
ive. "Ref.-" and "Ref.+" can be considered if it is
enabled in the operator’s panel by programming.
Under these conditions, the system is not speed
controlled but only follows the analogue speed
limitation defined by these inputs.

The setting-up of the POSITIONING extension is
carried out at 2 levels :

- position request by only controlling the logic in-
puts/outputs of the POSITIONING extension
board.

This control can be carried out by a programma-
ble logic controller.

- initialization of the POSITIONING board and pro-
gramming the positions in the operator’'s panel by
clear messages.

: .Indexed steg. 5

Limit 2

R3:

—u—D -

| I I_I 'P3

P1 P2

Limit 1, Limit 2 : software end-stops
R1;R2;R3: group 1
P1;P2;P3;P4;P5:group?2

P5 0Og

A d I

End of travel

Figure 10 : positioning on an axis : indexed positions separated into 2 groups.
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Il - PROGRAMMABLE LOGIC
CONTROLLER (PLC) INTERFACE :
INPUTS/OUTPUTS

A. Characteristics

Link to the PLC — parallel type with 16 inputs and
16 outputs.

1. Inputs

Inputs "all or nothing" by closing a contact between
the input and the common.

All inputs are isolated from the outputs and from
the converter’s control.

All inputs are referenced to the same common :
com 1

Contact closed = state 1
Contact open = state 0

Com 1

——7 +24V

I_
l 22KQ 5602
e I ey s I oy

1,5 KQ2

11

z§<

oV £

Figure 11 : SMV input

Inputs isolated by optocouplers
1 common wire at + 24 V supply.

Nominal values :

Voltage : 24 V
Current : 7,5 mA
Power : 180 mW
Impedance : 3 KQ

Limit values of inputs :

State 1 : voltage > 14V
current > 5 mA

State 0 : voltage<5V
current < 1,4 mA

Isolation :
Between tracks and bus = 10 MQ at 500 VDC.

2. Outputs
"All or nothing" outputs by static relays.

All outputs are isolated with from inputs and from
the converter’s control.

All outputs are referenced to the same common :
com 2

Contact closed = state 1
Contact open = state 0

Relay with 1 common wire to all outputs.
Nominal AC values :

Voltage 48V AC

Current 80 mA

Nominal DC values :
Voltage 65 V DC
Current 80 mA

Output impedance : 44 Q
Isolation :
Between tracks and internal bus 500 V Rms 50 Hz.

Protection :
No protection against inductive overvoltages.
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B. Description

1. General diagram

Inputs/Outputs —_
controls from/to

the programmable

logic controller

—_—

D —

To/from installation ——— p»

-—

_________>

Figure 12 : inputs/outputs

12
3
| 4
15
16
|7
18 |

[P
I val

01—
02
03
04
05
06
o7
08

opP
O val

OC1
OoC2
OC3
OoC4

IR
REF OK
REF

COM 1

COM 2

Normal / Parameter modification

Manual position set-up mode

Reference initialization input

Position inputs

Parity control
Position inputs enable

Position outputs

Parity control
Axis in position

Output for zone indicators

Speed reduction
Reference valid
Reference sensor

Common reference for all inputs

Common reference for all outputs

E[E?OY )
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2. Inputs (16 in total)

a) 10 : reference initialization input
REF.
Activation of the 10 input initialises the
reference ;: setting of zero rotation, via initial
position sensor in its place on the installation,
connected to the extension board REF.

b) I1 to 18 : 8 position inputs.

¢) IP : parity bit.
lval : validation input.
They must only be wired for a positioning with
more than 8 positions to be attained (binary
code).
IP : operation validated if the sum of the input
bits 11 to 18 + IP is odd.

IVAL : position inputs are considered on transi-
tion from 0 to 1 and operation is stopped if tran-
sition from 1 to 0.

d) I - and | + : manual positioning mode.
Setting these inputs to 1 simultaneously leads
to:
- Fixed speed control,
- Movement at reduced speed.
They have priority.
They allow manual control and position set-up
mode.
i+ : clockwise movement seen from the shaft
end.
[- : anti-clockwise movement.

After validating I+ ou I-, it is not necessary to re-
initialise the reference before restarting a posi-
tion cycle.

e) IR : speed reduction.
In state 1, the system runs at a reduced speed,
lower than 20 % of the maximum speed.

f} IN/P : normal/parameter modification.

IN/P = 1 : parameter modification function : the
operator can change the parameters of the
"position" mode if the jumper on the "resolver"
board is in keyboard uniocked position.

IN/P = 0 : normal operation : the position adjust-
ments are fixed, except for the SHIFT parameter
which is still accessible.

3. Outputs (16 in total)

a) REF OK : valid reference.
It is set to 1 if the initial reference is correct. No
position request is considered if the reference is
not validated.

b) O1 to 08 : 8 position outputs.

c) OP : parity bit.
OP is such that the sum of the output bits O1 to
08 + OP is odd.

d) Oval : axis in position.
Oval is set to 1 only when the mobile is in the
position window.

e) OC 1 to OC 4 : zone indicators.
Each output is activated when the mobile pas-
ses between two end positions of the correspon-
ding zone defined by programming.

f) Ready : extension ready.
This output must be set to 1 before any position
request. In state 0 the microprocessor cannot
receive an order.
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C. Connection

The connection of all the inputs/outputs is made by
a single connector : 37 pin SUB-D female plug un-
der the controller.

A 3 m cable is provided with the controller :
- male plug for the controller end
- female plug for user end.

/ Terminal no. Designation
References 11 -30 com 1
20 @ °l 1 com 2
°?
21 Inputs 29 REF
3 12 10
22 31 I
230 4 13 12
o5 32 13
24 e 14 14
L35} 33 15
25e 15 16
oge 7 34 7
o8 16 18
27 35 P
e9 17 lval
28 36 IR
oge 10 18 I+
o 11 37 I-
30 19 IN/P
12
31e Outputs 20 Ready
e 13 > REF OK
o 14 21 O1
33 e 3 02
15 22 03
34 4 04
Be 16 23 05
17 5 06
30 e 24 o7
18 6 08
37 e 25 OP
19 7 Oval
26 OoCH1
\ 8 oc2
27 0OC3
Front view 9 OC4

3%k
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ll- DATA CAPTURE ON THE INSTALLATION

A. Reference sensor

The initial reference sensor is mounted on the part
of installation which has the mobile to be positio-
ned. It is used to locate the revolution of origin of
the installation by sending the zero information to
the REF input of the extension board terminal
block.

The zero of the drive system, seen by the conver-
ter, is given by the zero of the resolver integrated
into the SMV motor, which can be anywhere in the
revolution of origin.

Therefore, there is a difference between the zero of
the drive system’s sensor and the installation zero
defined by the initial reference sensor. The value of
the difference is between  1/2 motor revolution.

In order to avoid any ambiguity involving the direc-
tion of mobile displacement when taking the refe-
rences, the information provided by the initial refe-
rence sensor must be an information about its
state :

state 0, the mobile is at the right (left) of the origin
state 1, the mobile is at the left (right) of the origin.

REF 0 | 1
ou REF 1 | 0
—
Origin
REF 0 = 1 | o
ou REF Y. IE
r—

Origin ?
Figure 14 : Reference taken on "long cam"

B. End of travel switches

For security, the end of travel switches must not
act on the positioning extension.

They must directly cut the supply connection of the
SMV motor brake (J4 terminals 8 and 9) and possi-
bly the power contactor coil supplying the SMV
converter.

IV - DESCRIPTION OF FUNCTIONS

A. Reference initialization

After loss of supply of the electronic control or after
an instantaneous power failure it is necessary to
re-initialise the reference. It is carried out at low
speed by setting 0.

When the reference initialization is correctly com-
pleted REF OK output is set to 1.

No positioning request can be considered before
taking this reference.

B. Incremental positioning

The incremental positioning functions are allocated
to inputs I1 to 18 : 8 different increments. IP and
Ival must not be wired.

Outputs 01 to 08 and OP are not to be wired, they
are not used.

Function :

The activation of one of these inputs orders a
movement of the mobile by the increment program-
med in the operator’s panel.

The Oval output is set to 1 when the mobile is in
the position window around the arrival point.

A reference initialization is needed although the
positioning cycle is not absolute. The reference
sensor could be simulated for example by using
the programmable logic controller controlling the
system, one of these outputs is connected to REF.

Positioning errors are not cumulative, the system
knows the signed error on the previous movement
and will take it into account for the following incre-
ment.

C. Absolute positioning

1. 8 positions at the most

The positioning functions are allocated to inputs 11
to 18 : 8 different positions.

IP and lval should not be wired.

OP is not used.

Function :

The activation of one of these inputs orders the
positioning at the distance allocated to this input.
The distance is measured from the positions’ origin
Og modified by the SHIFT.

For each input there is a corresponding output.

IS5%
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Each output 01 to 08 is activated when the mobile
is at the position (i.e. in the position window) which
corresponds to it.

Oval is activated when the final position is reached.
There is no accumulation of error since the system
is regulated with respect to the final position : the
initial position is not important.

Adjustable parameters :
Distance of the position allocated to each input.

2. More than 8 positions : indexed positioning.
GROUP mode

With a binary coding of the 8 inputs |1 to 18, 256
positions can be programmed according to 17 dif-
ferent groups.

A group is a set of separate positions, separated
from another group by its step size. 2 groups can
overlap each other. IP must be used, operation is
validated if the sum of the input bits |1 to I8 + IP is
odd.

Function :

The activation of a code on these inputs, together
with parity control and validation by the Ival input,
leads to positioning at the distance allocated to this
code.

The distance is measured from the positions’ origin
0 modified by the SHIFT. Oval is set to 1 when the
mobile is in the position window around the point to
be attained.

Outputs O1 to O8 are controlled as follows :

output of the code on these 8 bits corresponding to
the passage of the mobile in the zone including the
position linked with the code and bounded by the
middle points between the 2 closest positions.

example :

Group 1 : PO0OO to POO3
Group 2 : P004 to P0O06

P000 P00O1  0Og POO2 P003
- I-+0 i -
P004 PO05 P006
Zone
A B C D E F G

ZONE  POSITION Code on 01to 08 + OP

CONCERNED 01 02 03 04 05 06 07 08 OP
A P00 0 0000 O0O0 OO 1
B P004 0 01 000 O0TO0CTO
c P001 1.0 0 00 00 0O
D P005 101 00 0 0 0 1
E P002 0 1 000 0 000
F P006 01100 0 0 0 {1
G P003 1 1. 0 00 0 0 0 1

There is no error accumulation since the system is
regulated with respect to the final position.

Adjustable parameters :

Programming of groups :

- number of groups,

- number of the first position and its distance,
- step between 2 positions of the group,

- number of the last position.

D - Speed reduction

Three methods of speed limitation are available.
These methods can be used simultaneously. Un-
der these conditions, the lowest limitation is the
one considered.

1 : By programming : 4 zones.
A maximum of 4 zones are programmable, only
in "Absolute Positioning" mode via the opera-
tor's panel. A zone is defined by its 2 end limits,
speed limitation in the zone, the direction of the
passage where the limitation is valid.

2 : Via the terminal block : Input IR (POSITIONING
board)

Function :
When Input IR of the POSITIONING board is
activated, the maximum value of the speed is
reduced to the value programmed by the para-
meter "Vred" § V - B : Programming of the
board.

Adjustable parameter :

Value of the reduced speed.

3 : Via the terminal block : inputs Ref (control
board). By programming, it is possible to valida-
te or invalidate these inputs.

This validation is carried out by the function :
"Vit = % Vmax" — § VI - B : Programming of
the board.

The speed is then limited to a value proportional
to Vmax, Vmax corresponds to 10 V.

Whatever the position on the axis, it is possible
to adjust the movement speed.

28
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E - Manual position set-up

This function allows, when setting-up, setting of the
stop positions or mobile movement values, by sight
and not by computation from the theoretical char-
acteristics of the machine.

Operation mode :

% unlock the keyboard :
jumper in F position on resolver board

% unlock the position adjustments :
input IN/P of the POSITIONING extension set to
state 1.

% validate the "Apprent. pos." (Manual position set
up) mode see § VI - B : Programming of the
board : in POSITION mode in the "Init. system"
section, move to "Apprent. pos." and answer "Q"
(Y).

Inputs I+ et I- allow movement of the mobile in
both directions, at reduced speed..

Setting these inputs to state 0 immediately stops
the mobile.

* initialise a reference

% 3 types of manual position set-up according to
the positioning mode :

- incremental mode

* in POSITION mode move to the increment to be
adjusted,

* move the mobile by the required step from Og,

* store via the keyboard the value displayed in the
operator’s panel.

- absolute mode with max. of 8 positions :

¢ in POSITION mode move to the position to be
adjusted,

¢ move the mobile to the required position,

* store via the keyboard the value displayed in the
operator’s panel.

- absolute mode with more than 8 positions :

* in POSITION mode move to the group to be de-
fined,

e enter via the keyboard the number of the last

end position of the group,

move to the next line,

move the mobile to the position required,

store,

move to the following line: constant step

between each position of the group,

* move the mobile by increment required,

* store.

Except for setting-up or adjustments, invalidate
"Apprent. pos." and function.

V - SECURITIES AND INSTANTANEOUS
POWER FAILURE

In any normal positioning cycle, the system is regu-
lated with respect to the last position requested in
the absence of position order.

The following states cause an operation stop by
setting the motor speed to zero :

1: Two or several inputs activated simultaneously
in incremental positioning or in absolute posi-
tioning with less than 8 positions.

2 : Imparity fault of inputs in GROUP mode.

3 : Invalidation of inputs : Ival going from state 1 to
state 0.

4 : Suppression of movement order : input 11 to 18
in state 0.

5: Input "Run/Stop" of converter in "Stop position".

6 : Converter fault indicated by opening of CP
contact.
The fault sequences are managed in the same
way as a system without positioning.

7 : Loss of position needing a reinitialization of the
reference : output REF OK at 0.

For the first 6 cases there is a position regulation
with respect to the stop point : the load cannot
move except if a disrupting torque occurs which is
greater than the one supplied by the SMV system.
For case 7, the system is set at zero speed.

Instantaneous power failures :

They are managed in the same way as a system
without POSITIONING extension.

If the power supply of the electronic control is not
safe-guarded, a reference must be taken when re-
setting.
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VI - SETTING-UP AND ADJUSTMENTS
A. Setting-up of the extension

Access to the extension board : see procedure
described in 1st part § IV - A. Standard connec-

The POSITIONING board not represented in para-
graph IV - A 1st part is located beside the resolver
board and is overlaid over the microprocessor
control board. The validation or invalidation of the
extension is carried out by jumper on the board.

tion.

Connectors for interface to control board
| |

v ]

SPS ...

OO L -

O

Input

W optocouplers

CR1

EEPROM _{ . [5

Memory

HiNNNn .

40 point connector

interface to
P8 -@— 37 pin SUB-D
under the
Jumper choice : —4>8 C F1 E2 3 Fa s controller
Paositioning : C D
No positioning : D 0O O O O O O
K1 K2 K3 K4 K5
O 0000
K6 K7 K8 K9 K10
F11 F12 F13 F14 F15 F16
e - OQF7. O O O O O O
uses
» (OF8 <& Earth terminal

K14 K15 K16

K11 K12 K13
K1 to K8 : static relays of outputs 01 to 08
K9 : static relay of output OP
K10 : static relay of output Oval
K11 : static relay of output Ref OK

K12
K13to K16:
F1toF16

: static relay of output Ready

static relays of outputs OC1 to OC 4

: protection fuses of static relays K1 to K16

The jumper P8 can be moved when the modulator is switched on.

Figure 15 : Positioning extension diagram
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B. Programming of the board

STANDARD POSITION MEASURE
SMV NP 3030 Init. systéme Version C - 0/21
MOT71M30C il = 7 J— mm
FREIN BK 18 Incr/Abs. A " Paxe - mm
T acc/dec  ----S Dem mm/tr Err - mm
Vmax -—-,- mm/s Vaxe - ---—- mm/s
T stop --S .

. Vit. = % V max ? 0 N mot min?!
Tsecurit -8 1 Vred mm/s | mot. A
Nmax - -min CButl e mm Utilis. mot, - %
| max ~- A But2  ------ mm Dsmy - - - -

Stabilité 1.0 geca """ mm Dpos. - - - -
Perf. dynam. 6 Pts T mm Ent. 1 coceemmemmmm-

Signe axe OK ? o] Ent. 2
Ch.B Sort. V/I? ' Utilis. frein ? N & o
Ch.C Red. auto. ? N Apprent. ref ? N Sor. 1 zoremreeoee
Ch.D Ired J4/5 ? (1] Apprent. pos ? N SOr. 2. romemeemees

Ecart 0 pts
Ch. E Th. Res x 1
Régl positions
Incrémental Absolu < 8 Absolu > 8
Nb. incréments 8 Nb. groupes o Nb. groupes 5
o . - mm Nb. positions 8 Groupe 1
| POO1 - mm de PO0O0 a Pxxx
' ' pPooo e -~ mm
' ' Pas - ,~- mm
' ' Groupe 2
' PoO8  ------ mm de Pxx(x+1) a Pyyy
' Pxx(x+1) == == mm
' Pas - - mm
oo e - m
Indic. zones Indic. zones
Nb. zones 4 Nb. zones 4
Zone 1 Zone 1

B1Z21 - mm B1Z21 - mm

B221 - mm B2Z21 - mm

sens Z1 B1 —» B2 sens Z1 B1 —» B2

VZ1 mm/s VZ1 mm/s

** Does not appear for an incremental mode positioning.
1 yor o




?--A-‘-“‘.‘ ol gann ron  avw oo Ko o

1. Programming method

* Carry out the "STANDARD" adjustments as
indicated in the first part.

* Move to "POSITION" mode

* Answer each of the questions FOLLOWING
THE SET ORDER :
Init. system
Adjustments of positions
Zone indicators
Note : you will only have access to the writing
mode if you satisfy 2 conditions :
- jumper on resolver board in position F
- IN/P input set to 1 — parameter modification

2. "STANDARD" adjustments

Same procedure as for a controller without POSI-
TIONING extension.

3. "POSITION" Adjustments

d. Analogue speed limitation function

VIii|t]. =| (%|VIm|a]x ? 0

For an "O" setting, the speed is limited by the ana-
logue inputs "Ref -", "Ref +".

For the opposite setting, these inputs are not con-
sidered.

e. Reduced speed

Virjel|d 00/1/0/ .0 mim|/|s

Pinji|t|.|[S]y|s|t|le[m

a. Positioning mode

The reduced speed is used :

- when in manual position set-up mode inputs | +
| — activated,

- when taking references,

- when the IR speed reduction input is activated.

It cannot be greater than 1/5th of the maximum

speed.

f. Software end-stops : end-stop 1, end-stop 2

Bjujt{1| (+{1/0{0/0/0|.[0|0/mm

[Iniciri. /] |Albls|.| [?] |A

I Incremental mode : movement programming =
revolution movements.
A : absolute mode : movement programming of
positions referenced with respect to an origin
according to 2 procedures :
- at most 8 positions,
- more than 8 positions.

b. Conversion factor

“But 1” and “But 2” (end-stop 1 and end-stop 2) do
not appear in the incremental mode.

At these stops, the system stops and is regulated
in position.

End-stop 1 and end-stop 2 are not changed by the
“Deca” (shift) parameter.

g. Origin shift

Diejc|a -10/0/0/2(8|./0/0/m|m

Dielm 0(1(8/./2,.8/5 mim|/|t|r

“Dem” fixes the reduction ratio in millimeters of mo-
bile movement per revolution of SMV motor = defi-
nition of the drive train.

Note :

All the position, increment and end-stop values in-
cluding the shift are included between

- 5242 x dem and

+ 5242 x dem.

c. Linear speed of mobile movement

Vimla|x 113(2/4].{3\mm|/!|s

For all positionings, the systems tries to reach the
final position within the shortest time. Vmax is the
maximum speed limit of the movement. It is com-
mon to all the POSITIONING extension functions.

“Deca” (shift) does not appear in the incremental
mode.

“Deca” (shift) is accessible whatever the position of
the jumper on the Resolver board and the state of
the IN/P input.

“Deca” (shift) is limited and signed.

This parameter is such that all positions defined
from the origin Og modified by the shift, cannot go
outside of the software end-stops.

Example :

e But2 =+ 10000 mm

« all position distances are smaller or equal to
+ 9 500 mm

¢ Deca cannot exceed + 500 mm
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h. Position window around point

Fip|tis]. 0/3|./0/0mm

The window around the stop point defines the dis-
tance’s tolerance at which the position is estimated
as reached. The window must be greater than the
precision which the drive train with the SMV can
achieve.

i. Orientation of the positioning axis

Incremental mode : Incr/Abs = |

m. Definition of increments

Nib|.{l|n|c|rlelmle|n|t]|s 5

Sli|gln|e alx|e 0|k ?71 10

The maximum number is 8.

Allows inversion of the sign of all the positions with
respect to the one previously chosen ("O").
The position remains physically the same.

j. Use the brake for positioning

1{0({0|4 -1010(2({0(0|.|0|7 mm

Ultiil|llils]. F rieli(n|?] |0

When positioning with a mechanical system with a
large play, the brake release command can be
given ("O") when the system enters into the posi-
tion window.

The coming on of the brake is managed by the
microprocessor.

k. Reference initialization

Each increment is associated to an input :
1004 = (4, it can be positive or negative.

Absolute mode : Incr/Abs = A

n. Definition of positions

Nib{.|g|r|loju|pl|e|s : 4

At most 17 groups

* Number of groups = 0, programming of 8 posi-
tions at the most.

Aipiplrie/nit). rie|f{.|?| (0

Reference can be initialised via keyboard control or
remotely via input 10.

The first reference taken when setting-up the sys-
tem, must be set via the keyboard by "apprent. ref.”
(Manual position set-up).

After validating "O", the mobile is moved by the 2
inputs |+ and I-.

Set "N" when the reference is taken to get out of
the manual position set-up mode using inputs I+
and I-.

I. Manual position set-up

Aipipirie/n|t]. plo|s|.|? I[N

O : validate this function when setting-up the sys-
tem.

Manual position set-up is carried out by keeping I+
and I- set.

Each position is associated to an input :
P0O06 = I6

* Number of groups > 0 : programming of groups of
positions characterized by a constant step between
each position.

Glrjojui{p|e 3
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Group 2 therefore stops at P 140

141 is automatically displayed

P 141 : 1st position of the group : its origin

P 193 : last position of the group : smaller or equal
to 255.

[{n|d]ilc]. zloinj|e

Only appears in absolute mode

0. Definition of zones

Nib|.|zlo|n|e|s 4

VIiZ]|3 0/2(1|0|./{0/m{m|/|S

* Maximum of 4 programmable zones

*B1 Z3 - B2 Z3 : boundaries of zone 3

¢ Direction Z3 defines the direction of zone 3 travel
for which speed is limited to VZ3

Possibility Bl ——» B2

Bl —B2

Blge———®B2

4. "Measure" mode
a. SMV version

Viejr|s|ilo]|n Cl-101/12]1

material
version

year
0:1990
5:1995

software version week in
the year marketed.

To be specified when calling for service.

b. "P ref"

Does not appear in incremental mode.

The display of reference position requested by the
programmable logic controller, corresponds to the
decoding of the position’s inputs to get the corres-
ponding values stored in the SMV memory.

c. "P axe" (P axis)

Does not appear in incremental mode.
Display of the actual mobile’s position on the axis
with respect to the Og origin.

d L Errll

This value is signed and corresponds to the differ-
ence between the movement requested and the
movement carried out or between the position re-
quested and the position attained.

e. "V axe" (V axis)

Actual linear travel speed along the transfer axis in
mm/s.

f. "N mot"

Actual motor speed in min™!(rpm).

g. "l mot"

Current absorbed by motor in A.

h. "Utilis. mot" (mot usage)

Motor usage rate : thermal image of the system in
% of the allowed limit.

j. IID smvIl - IID posll
Diagnosis aid.

Codes corresponding to the key software steps
made by the microprocessor.

"D smv" : concerned with speed controlled SMV.

"D pos" : concerned with the position option.
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k. Positioning board Input and Output states

Display of logic states : 0 ou 1

Inputs :
EJN|T| . |1 11121314 (1516|1718 ]IP |lval
EIN|T|. |2 10 Ired I+ | I- IN/P Ref
Outputs :

SIOIRY} . |1 01102 |03|04|05|06|07|08]|0OP Oval

slo|Rr|.|2 0c1|0c20c3(0cd|  feans| | ‘o

I. Difference between resolver zero and axis zero

"Ecart 0" (0 difference) varies between - 2048 and
+ 2048.

It represents the difference between the resolver
zero and the axis zero in points. 4096 points = 1
resolver revolution.

In order to avoid errors of 1 resolver revolution
between 2 reference initializations, the sensor must
be installed on the axis to allow a "0 difference"
between -2048 and -1000 or between +1000 and
+2048.

ELEROY N
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Appendix : PROGRAMMING THE CONVERTER
"STANDARD" ADJUSTMENTS

Definition of electronics

simv| |njel | |3
Motor
M| 0| T ’
Brake
FIR'E| I[N T

Acceleration, deceleration

Tlajc|c|/|d|e|c _{ : S
Stop ramp

Tis|tiolp S
System securities

Tisielclu|r|ilt S
Maximum speed

Nimja| x miini-1

Current limitation

I

m

d

X

Stability

slitlalblilllilt|e J

Dynamic performances definition

Ple|r|f|.|d|y|n|a|m]|.

Reference choice (speed or torque)

Cihi.|Al [E{nit]{r|.|V|/]I]|?

Programming of J4/4 terminal of the terminal block

Clh{.|B| [S|o|r|t]. [V|/|I|?

Automatic restarting

Cih|.|C Rleld|.|aju|t|o]|?

Torque reduction via the terminal block

Clh|.|D l{rield| [J|4]|/|5|?

Resistance box

Clh|.|E Tihi. Riels X
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Positioning mode

"POSITION" ADJUSTMENTS

INCREMENTAL POSITIONING MODE

[[n]jc|r

Conversion factor

Diem

B

m

Linear speed of mobile movement

Vim ax S
Analogue speed limitation function

Vii|t = |%|V|m|la|x

Reduced speed

Virje|d ( l }‘ ri S
Position window around point

Fipit]s N m

Orientation of the positioning axis

Slilgin

€

a]X

€

0

k

Use the brake for positioning

Ujt)ifl

S

F

r

Positions
Number of increments

IS'Eik a7




"POSITION" ADJUSTMENTS

ABSOLUTE POSITIONING MODE : 8 at the most

Positioning mode

Positions
linjc|r|. / Alb|s]. ?
Conversion factor Nib|.|g|rjofulp
Die|{m mmji/{tir
Linear speed of mobile movement Nibj.|Plo|s|i|t
Vimia|x mim|/|s
Analogue speed limitation function P00
Vit = %|Vim|a|x ?
Reduced speed PI0(0|2
Virleld mim|/|s
Software end-stops : end-stop 1, end-stop 2 PIlOIOI3
Biult|i mim
Software end-stops : end-stop 1, end-stop 2 PlOl0!|4
Biujti2 m{m
Origin shift Plolol5
Dieic|a m|m
Position window around point Plolol6
Fiplt|s mim
Orientation of the positioning axis Plolol7
Slijg(n|e ajxe ok ?
Use the brake for positioning plolols
Uptpi 1]ils]. Forieli{n|?

= ISk



"POSITION" ADJUSTMENTS

ABSOLUTE POSITIONING MODE : at least 9

Pinli[t].[S|y|s|t]|em

Number of groups
Positioning mode [NTbT . TolrTofulpfels| [:[ | [5] |

I {njcir|. / Albis]|. ?
[ T IG[rlofulplel T 1 [ [ 11] [ |

| |

Conversion factor

EREE G FLIT TP

imim| /| t]|r l |

- |
——— P CrEdad |

Linear speed of mobile movement
[ T [GTrfoJufpfel [ 1 [ 1 2] T |

I
_[mm]
|

Analogue speed limitation function

viilel b Tol lolvimlalx| |2 [dfel TPT.T 1 [ [ faf [PT.0 | 1 |
Reduced speed PELT EEEEE T.TT Imlm]
T TTTTT T Plals] [ [T TTTTT[.TT Imm]

[ 1 [G]rlojulple]
[d[e] [P].[0]0]0] 3
[PT0T0T0] [ [ [ T T

[PTals] [ [ T T T T T

Software end-stops : end-stop 1, end-stop 2

L [ [Grfojulple]

[dlel TP[.T [ [ [ [af [P].]|

PITTT LT TITTL I

(PlalsT T T T T T [ 1 [.1 | [mmj
Orientation of the positioning axis r\ \G\r|o|u\p\el l l ‘ | |5‘ | |
Slijelnje] [ajx]e] Jolk] |? [@le[ PL.TT T3 [PL.TT1]
Use the brake for positioning _ IPI [i_] I l { !ill [ |m|m]
Uptpepriiysf-| (Friefifni? PlalsT [TTTTTTT.TT Imm]
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P TETED FTEWY EY Pry

P T
A>~ A2 |

ZONES

2

B

Imim|/|s

1

B

1

3

Z|3

4

B

Z|3

Ll mm] /s

Z|oinje

B|1(Z|3

Bi2(Z|3

Sle|n|s

ViZ|3

Z|(ojne

Sle(n|s

ViZi4

imim|/|s

1

B

1

1

Z

2

_mim|/]s

2|2

Z,onje|s

1

Nibj.

Z|jo(nie

B|1|Z|1

Bi2/Z11

Slein|s

ViZ

Zionie

B|1(Z|2

B|2|/Z2|2

Sleln|s

Viz2

IS B5k
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LERQY -
SOMER

¢ SUCCURSALES :

AMIENS/CONSTRUCTEURS, 522. route d'Abbeville. B.P. 1221 - 80012 Amiens Cedex - Tél. {33) 22 43 80 33
Télex : 150 895 - Télétex  933.22 44 84 23 - Fax : (33) 22 43 40 45

ANGOULEME/CONSTRUCTEURS, Moulin de Barilton -16400 La Couronne - Tél. (33) 45 67 28 07

Télex : 793 543 - Télétex : 933.45 67 20 08 - Fax : (33) 4567 20 09

ANGOULEME/INDUSTRIE SERVICE, B.P. 6 - 16430 Champniers - Tél. (33) 45 69 25 50 - Télex : 793 581
Télétex : 4569 19 45 - Fax : (33) 45 68 56 65

ANNECY/CONSTRUCTEURS. 5. impasse des Ecrevisses - Zone industrielle - 74960 Meythet - Tél. (33) 50 67 85 72
Télex : 385 237 LS SAVOQY - Télétex : 933.50 67 82 95 - Fax : (33) 50 57 85 34

AVIGNON/CONSTRUCTEURS, Centre d'Affaires Cap Sud Imm. Antares - 84000 Avignon - Tél. (33) 90 89 12 84
Télex : 431 634 - Télétex - 933.90 89 14 30 - Fax : (33) 90 88 52 13

BORDEAUX/CONSTRUCTEURS, Av. Prof.-Langevin - Parc Industriel - B.P. 162 - 33607 Pessac Cedex

Tél. (33) 56 07 36 91 - Télex : 572 878 - Télétex : 933.56 36 66 14 MLS APC Fax : (33) 56 36 53 01
BORDEAUX/INDUSTRIE SERVICE, av. Prof.-Langevin - Parc Industriel - B.P. 33 - 33602 Pessac Cedex

Tél. (33) 56 36 27 93 - Télex : 541 989 - Telétex - 933.56 07 31 83 - Fax : {33) 56 36 53 01
BREST/CONSTRUCTEURS, 180, rue P.-Semard - 29200 Brest - Tél. (33) 98 46 10 44 - Télex : 940 148

Télétex : 933.98 43 23 41 - Fax : (33) 98 46 30 66 .

CAEN/CONSTRUCTEURS, 12. rue du Cdt-A.-de-Touchet - B.P. 6175 - 14065 Caen Cedex - Tél. (33} 31 74 22 60
Télex : 171 266 - Télétex : 933.31 73 22 46 - Fax : (33) 317347 02

CHARTRES/CONSTRUCTEURS, 59. avenue du Maréchal-Maunoury - 28000 Chartres - Tél. (33) 37 28 29 53
Télex : 780 401 - Télétex : (33)933.37 30 80 50 - Fax : (33) 37 34 87 47

CHATEAUROUX/CONSTRUCTEURS, 12. rue d'Auvergne - 36000 Chateauroux - Tél. (33) 54 34 61 05

Télex : 751 643 - Télétex : 933.54 34 06 39 - Fax : (33) 54 22 82 01

CHATEAURQUX/INDUSTRIE SERVICE, (mémes coordonnées que Succ. Constructeurs)

CLERMONT OISE/INDUSTRIE SERVICE, 18, rue du Gal-Moulin - B.P. 14 - 60602 Clermont Cedex

Tél.{33) 4450 20 22 - Télex : 150 975 - Télétex : (33) 933.44 78 18 41 - Fax : (33) 44 50 07 40
CLERMONT-FERRAND/INDUSTRIE SERVICE, Z.1. du Brezet - 19, rue Jules-Vernes - 63100 Clermont-Ferrand
Tél. (33) 73 92 24 50 - Télex : 990 542 - Télétex : 993.73 92 01 61 - Fax: (33) 739212 51
DIJON/CONSTRUCTEURS, 14 n, rue Pierre-de-Coubertin - Parc de Mirande - 21000 Dijor - Tél. (33) 80 66 84 44
Télex : 351 625 - Télétex : 933.80 65 87 98 - Fax : {33) 80 66 80 46

DIJON/INDUSTRIE SERVICE, 14 n. rue Pierre-de-Coubertin - Parc de Mirande - 21000 Dijon

Tél. (33) 80 67 38 00 - Télex : 351 625 - Télétex : 933.80 67 39 83 - Fax : {33) 80 66 80 46
LAVAL/CONSTRUCTEURS, Z.!. des Touches - 140, bd Léon-Bollée - 53000 Laval - Tél. (33) 43 53 69 52

Télex : 721 084 - Télétex : 933.4367 02 72 - Fax : (33)4353 1019

LILLE/CONSTRUCTEURS, rue de Seclin - B.P. 38 - Vendeville - 59175 Templemars - Tél. (33) 20 96 92 06
Télex : 820 110 - Télétex : 933.20 96 30 46 - Fax : (33) 20 96 08 64

LILLE/INDUSTRIE SERVICE, {mémes coordonnées que Succ. Constructeurs}
LYON/CHASSIEU/CONSTRUCTEURS, Z.1. de I'Est Lyonnais - 2. rue Lavoisier - B.P. 37 - 69682 Chassieu Cedex
TEl (33) 78 90 82 72 - Télex : 340 765 - Télétex : 833.78 40 16 77 - Fax: (33) 78 90 70 77
LYON/CHASSIEU/INDUSTRIE SERVICE, (mémes coordonnées que Succ. Constructeurs)
LYON/VILLE/CONSTRUCTEURS, 89, rue Audibert-Lavirotle - 69008 Lyon - Tél. (33) 78 7297 92

Télex : 300 355 {idem télex PATAY) - Télétex : 933.72 73 21 56 LS LYOVIL - Fax : (33) 78 7297 91
MARSEILLE/CONSTRUCTEURS, Parc Heliopolis - Avenue de t Europe I'Anjoly - 13127 Vitrolies

Tél. (33) 4275 23 20 - Télex : 401 600 - Télétex 1 93342 7917 95 - Fax : (33) 427518 88
MARSEILLE/INDUSTRIE SERVICE, Parc Heliopolis - Avenue de I'Europe I'Anjoly - 13127 Vitrotles

Tél (33) 42 89 26 26 - Télex : 401 600 - Télétex : 933.42 7914 16 - Fax : (33) 427518 88

en France et dans le Monde

MELUN/CONSTRUCTEURS, 22-24. avenue Jean Moulin - Les Villas d Entreprises - 77176 Savigny-le-Temple
Tél. {33) 1/64 41 91 62 - Télex : 631 138 - Télétex : 933.1/64 41 68 86 - Fax: (33) 1/64 41 90 97
MONTPELLIER/CONSTRUCTEURS, Z.I. de La Lauze - 29, rue Saint-Exupery - 34435 Saint-Jean-de-Vedas Cedex
Tél. (33) 67 42 7979 - Télex : 480 780 - Télétex : 933.67 47 04 55 - Fax : (33) 67 42 51 06
MONTPELLIER/INDUSTRIE SERVICE, (mémes coordonnées que Succ. Gonstructeurs)
MULHOUSE/CONSTRUCTEURS, 63, avenue de Belgique - B.P. 34 - 68311 lilzach Cedex - Tél. (33) 89 61 75 28
Télex : 881906 - Télétex : 933.89 61 94 24 MLS MULCO - Fax : (33) 8961 88 50

MULHOUSE/INDUSTRIE SERVICE, 63, avenue de Belgique - B.P. 34 - 68311 llizach Cedex - Tél. (33) 89 61 75 28
Télex: 881906 - Télétex : 933.83 61 74 24 - Fax : (33) 89 61 88 50

NANCY/INDUSTRIE SERVICE, Parc Club de Brabois - 4, allée d'Enghien - B.P. 76 - 54600 Villers-les-Nancy

Té). (33) 8344 04 33 - Télex : 960 911 - Télétex : 933.83 44 03 94 - Fax : {33) 8344 04 31
NANTES/CONSTRUCTEURS, Les Hauts de Couéron - B.P. 37 - 44220 Coueron-La-Chabossiere

Tél. (33) 40 86 72 00 - Télex : 710 796 - Télétex : 933.40 38 09 50 - Fax : {33) 40 38 30 63

NANTES/INDUSTRIE SERVICE, Les Hauts de Couéron - B.P. 37 - 44220 Couéron-La-Chabossiere

Tél. (33) 40 86 1919 - Télex : 701 051 - Télétex : 933.40 86 32 50 - Fax : (33) 40 38 30 63
ORLEANS/CONSTRUCTEURS, Z.1. 29. avenue Denis-Papin - 45800 Saint-Jean-de-Braye - Tél. (33) 38 86 44 07
Télex : 781 164 - Télétex : 933.38 84 44 01 - Fax : (33) 38 86 68 98

ORLEANS/INDUSTRIE SERVICE, Z.1. 29, avenue Denis-Papin - 45800 Saint-Jean-de-Braye - Tél. (33) 38 86 43 33
Télex : 780 658 - Télétex : 933.38 84 44 81 - Fax : (33) 38 86 68 98

PARIS COURBEVOIE/CONSTRUCTEURS, 171, boulevard Saint-Denis - B.P. 56 - 92404 Courbevoie Cedex

Tél. (33) 1/43 34 30 25 - Télex : 610 488 - Télétex : 933.1/47 8912 98 ou 89 14 69 ou 89 12 95 0u 88 57 84
Fax:(33)1/43337168

PARIS COURBEVOIE/INDUSTRIE SERVICE, 171, boulevard Saint-Denis - B.P. 56 - 92404 Courbevoie Cedex

Tél (33) 1/43 34 30 25 - Télex: 610 892 - Télétex : 933.1/43 33 32 17 ou 43 33 51 61 - Fax: (33) 1/43 33 71 68
PARIS CRETEIL/CONSTRUCTEURS, Le Trident - 4éme étage - Aile C - 3a 5, voie Félix Eboue

94024 Créteil Cedex - Tél. (33) 1/42 07 78 78 - Télex : 261 589 - Télétex : 933.1/42 07 71 89 MLS CRETA ou
933.1/42 07 74 14 MLS CRETB - Fax : (33) 1742 07 09 80

POITIERS/CONSTRUCTEURS, Rue Albin-Haller - Centre d'Affaires - République 2 - 86000 Poitiers

Tél. {33) 4941 36 00 - Télex : 791 453 - Télétex : 933.49 41 26 94 MLS POITI - Fax : (33) 49 60 39 00 ATT. LEROY-SOMER
REIMS/CONSTRUCTEURS, 19, rue Chanteraine - B.P. 137 - 51055 Reims Cedex - Tél. (33) 26 82 16 44

Télex : 830 418 - Télétex : 933.26 82 48 81 - Fax : (33) 26 85 64 82

REIMS/INDUSTRIE SERVICE, 19, rue Chanteraine - B.P. 137 - 51055 Reims Cedex - Tél. {33) 26 82 44 02

Télex : 840 929 - Télétex : 933.26 05 72 06 - Fax : (33) a venir

RENNES/INDUSTRIE SERVICE, 2 bis, rue de la Rigourdiére - 35510 Cesson Sévigné - Té!. (33) 99 83 92 88
Télex : 730 988 F - Télétex : 933.99 83 82 46 LS RENNES - Fax : (33) 9983 82 25

ROUEN/CONSTRUCTEURS, 13, rue Malouet - B.P. 1093 - 76174 Rouen Cedex - Tél. (33) 35 62 33 72

Télex : 180 084 - Télétex : 33,3563 42 20 - Fax : (33) 3562 02 55

SAINT-ETIENNE/CONSTRUCTEURS, Z.A. du Puits Camille - Rue Johanot -~ 42000 Saint-Etienne

Tél. (33) 77 32 97 90 - Télex : 380 539 - Télétex : 933.77 3394 70 - Fax : (33) 7738 97 76
STRASBOURG/CONSTRUCTEURS, 14, rue Livio - B.P. 171 - 67025 Strashourg Cedex - Tél. (33) 88 39 34 50
Télex : 880 174 - Télétex ; 933.88 39 13 70 - Fax : (33) 88 39 48 87

TOULOUSE/CONSTRUCTEURS, 195, avenue des Etats-Unis - 31200 Toulouse - Tél. (33) 61 47 00 30

Télex : 533 070 - Télétex : 933.61 47 00 17 MLS TOULC - Fax : (33) 6147 68 15

TOULOUSE/INDUSTRIE SERVICE, 195, avenue des Etats-Unis - 31200 Toulouse - Tél. (33} 61 47 65 32

Télex : 521 825 - Télélex : 933.61 57 37 70 MLS TOUSE - Fax : (33) 6147 68 15

ALGERIE, ALGERIE MOTEURS LERQOY-SOMER, Bureau de liaison - 2, chemin Romain - Birkhadem Alger
Tél. (213) 256 97 58 ou 256 97 62 - Télex : 0408/62437 Dz - Fax : (213) 256 97 62

ARABIE, LERQY-SOMER SAUD! ARABIA C/0 ABDULLAH A. ABUNAYYAN EST. P Box 321 Riyadh 11411
Tél, (966) 1/477 91 11 - Fax : {966) 1/479 33 12

ARGENTINA, LEROY-SOMER BURBAN ARGENTINE, Avenue 101 (ex Ruta 8) N 2951/67 - 1651 San Martin
Prov. BuenosAires - Tél. (54) 1/753 98 53 ou 753 96 05 - Fax (54) 1/753 99 05

AUSTRALIE, MOTEURS LERQY-SOMER AUSTRALIAN BRANCH, Leroy-Somer A'Asia Unit 7

93-99 South Creek Road - Dee Why - New South Wales 2099 - Tél. (61) 2971 71 11 - Fax: (61) 29712237
BELGIQUE, L EROY-SOMER BELGIUM, Blarenberglaan 23 - Zt Mecheten Noord |1 - 2800 Mechelen

Tél. (32) 1521 06 40 - Télex : 046/22 089 - Fax : (32) 1521 03 15

CANADA, LERQY-SOMER LTEE/LTD, 1955, Cote de Liesse - suite 210 - Ville Saint-Laurent

Montreal - Québec - HAN 3A8 - Tél. (1) 514/332 18 80 - Télex : 05/826 536 - Fax : (1) 514 332 59 12

CHILI, LEROY-SOMER CHILENA - SERVICIOS ELECTROMECANICOS, Ltda. "MEC"

Calle Panama 455-457 NUNOA - P.0. Box Casilla 13410 - Correo 21 - Santiago 11 - Tél. (56) 2 239 91 87
(56) 2 239 91 90 - (56) 2 204 95 19 - Télex : 034/645 273 - Fax : (56) 2/699 26 75 (ATT. LEROY-SOMER)
ou (56) 2/49 73 14

COLOMBIE, Fevacof Calle 45 N= 942 Oficina 202 - Apartado 57270 Bogota DE.2

Tél. {57) 1/285 66 97 ou 285 36 48 - Télex : 45801 - Fax - (57) 1/288 09 32

COREE, MOTEURS LEROY-SOMER KOREAN LIAISON OFFICE, 4 th floor, Rosemount Bidg - 66 Non-Hyun
Dong - Kangnam-ku - Séoul 135010 - Tél. (82) 2 540 37 60 ou (82) 2 540 37 63 - Fax : (82) 2 540 37 64
COTE D'IVOIRE, SOREPEL, Rue du Canal (zone 4A) 01-B.P. 1048 Abidjan 01

Tél. (225) 3595 25 ou 35 65 52 - Télex : 0983/23662 (ATT. SOREPEL) - Fax : (225) 35 04 14 (ATT. SOREPEL)
DANEMARK, LEROY-SOMER DANEMARK A/S. Tagtaekkerve J8 - DK 5230 Odense M

Tél. (45) 65/93 03 43 - Télex : 055/59 457 - Fax : (45) 66/15 63 43

DEUTSCHLAND, LEROY-SOMER ELEKTROMOTOREN GmbH, Eschborner Landstrasse 166 Postfach 940 188
6000 Frankfurt/Main 90 - Tél. (49) 69/78 00 56 - Télex : 041/413 447 - Fax : (49) 69/78 941 38

EGYPTE, MOTEURS LEROY-SOMER. C/0 Orascom - ONSI Sawiris and Co - 160 - 26th July Street
Aguza-Cairo - Tél. (202) 344 19 82 cu 347 11 48 ou 347 82 62 - Télex : 92768 ORSCM UN

Fax: (202) 344 02 01

EQUATEUR, LA LLAVE. Av. Domingo Comin - 1115 Guayaguil - Tél. (593} 4 44 25 00 - Télex : 43 801
Fax:(593) 444 3119

ESPANA, Edificio Anaka - Poligono Industrial de Anaka - Irun (Guipuzcoa) - Tél. (34) 43/61 62 93

Télex : 052/36 058 LISB E - Fax : (34) 43/61 83 22

FINLAND, LEROY-SOMER FINLAND OV, Pietarinkatu 10 - 00140 Helsinki - Tél. (358) 0/17 18 77

Télex : 057/125 172 - Fax : (358) 0/17 19 05

GREAT-BRITAIN, LEROY-SOMER ELECTRIC MOTORS LTD. Leybourne Wharf - Horton Bridge Road

West Drayton - Middlesex UB7 8JR - Tél. (44) 895 442 678 - Télex : 051/947 148 - Fax : (44) 895 420 633
GRECE, MOTEURS LEROY-SOMER. Tower B - Suite 506 - Athens - 11527 Greece - Tél. (30) 1778 36 98
ou 77962 32 ou 770 72 91 - Télex : 214 227 ou 216 343 - Fax: (30) 1 779 55 09 (ATT. LEROY-SOMER)
GUADELOUPE, LERQY-SOMER CARAIBES SERVICES, Rue Alfred-Lumiére - immeuble Covil

Bat. B - Lot n* 27 - Zone industrielle de Jarry - B.P. 2168 - 97195 Pointe a Pitre Cedex

Tél. (590) 26 74 56 ou (590) 26 72 36 - Télex : 919 825 - Fax : (590) 26 60 17

GUYANE, LEROY-SOMER CARAIBES SERVICES, Z.1. Collery - B.P. 676 - 97335 CAYENNE

Tél. (594) 302879 - Télex : 910 398

Pour tous les pays ne figurant pas sur cette liste, veuillez consulter -

MOTEURS LEROY-SOMER DIVISION INTERNATIONALE - 16015 ANGOULEME CEDEX FRANCE

Tél. (33) 4591 91 11 - Télex 790044 - Fax : (33) 45 91 95 88

HONG KONG. LEROY-SOMER HONG KONG LIAISON OFFICE, Flat C, G/FL - Prince Industry BDG

706, prince Edward Road - San Po Kong - Hong Kong - Tél. (852) 325 68 92 - Fax : (852) 351 16 94
INDES, BEGHUM INDIA CONSULTANTS - PVT, 12 Gopala Tower - 25 Rajendra Place - New Delhi 110008
Tél. (91) 11 589 603 ou 572 41 96 - Télex : 31 772 81

ISRAEL, MOTEURS LEROY-SOMER, Chez : GG Machine Tool - Rue Salameh 61 - Tel Aviv 66089

Tél. (972) 3/8991 01 - Fax : {972) 3/81 42 28

ITALIA, LEROY-SOMER SPA, Via Rho 5 - 20020 Lainate (Milano) - Tél. (39} 2/93 57 91

Télex : 043/331 275 - Fax : (39) 2/93 70 836

JAPAN, MOTEURS LEROY-SOMER, Dentsu kosan daisan Bldg 9 F - 2-16-7, Ginsa, Chuo-ku

Tokyo Japan 104 - Tél. (81) 3 35 42 81 91 - Fax: (81) 33542 81 93

MALAYSIE, KUASA KITA SDN BHD, 17A SS 24/11 - Taman Megah - 47301 Petaling Jaya

Tél. (60) 3/774 17 75 ou 78 - Fax : (60) 3/774 63 06

MAROC, LEROY-SOMER MAROC, Angle rue El-Gara et rue E - (Z.). Oukacha) - Roches Noires - Casablanca
Té1.{212) 235 49 56 ou 48 ou 2 35 47 72 - Télex : 0407/25872 M - Fax : (212) 2 35 49 56
MARTINIQUE, LERCY-SOMER CARAIBES SERVICES, Z.I. les Mangles acajou - 97232 Le Lamentin

Tél. {596) 50 68 50 ou 50 04 93 - Télex : 912 440 - Fax : (596) 50 63 66

MEXIQUE, D E.). - Cerrada de Altata N* 14 - Col Hipodromo Condesa - CP 06170 - Mexico

Tél. (52) 5272 58 02 ou {52) 2 272 61 02 - Fax : (52) 5 150 442 - (52) 5 152 858

NEDERLAND, LEROY-SOMER NEDERLAND B.V, Sterrenbergweg 52, Postbus 64 - 3769 Bt-Soesterberg
Tél. (31) 3463 53244 - Fax : (31) 3463 52284

NORWAY, LEROY-SOMER NORGE A/S, Stroket 21 - Postboks 72 - N - 1371 Asker - Tél. (47) 278 40 57
Télex : 056/740 62 - Fax : {47) 2/78 09 53

OSTERREICH. LEROY-SOMER ELEKTROANTRIEBE GesmbH, Gersthoferstrasse 20/1 - A 1180 Wien
Tél. (43) 1/47 06 401 ou (43) 1/47 06 372 - Fax : (43) 1/47 92 25

PORTUGAL, LEROY-SOMER MOTORES, Praceta Mario Moutinho, Lote 1528 3e Dto - 1400 Lishonne
Tél. (351) 1301 80 34 ou {351) 1301 80 17 - Télex : 0404/60785 - Fax : (351) 1301 50 84

R.S.A., BBT (Brown Boveri Technologies) LTD CIE. P.0 Box 157 - Bedford View 2008 R.S.A.

Tél. {27) 11 455 48 20 ou 11 455 48 34 - Télex : 20879 - Fax: (27) 11 455 52 40

SINGAPORE, LEROY-SOMER SOUTH EAST ASIA. N° 36 Lok Yang Way Jurong - Singapore 2262

Tél. (65) 266 17 26 - Télex : 087/52637 LSEA - Fax : (65) 262 19 53 ou (65) 268 10 40

SUISSE, LEROY-SOMER SUISSE SA, Schaftenholzweg 16 - 2557 Studen Biel/Bienne

Tél. (41) 32/53 38 44 - Télex : 045/34540 - Fax : (41) 32/53 54 51

SWEDEN, Gransbovigen 6 - S-151 42 Sodertalje - Tél. {46) 755 395 90 - Télex : 19239

Fax: (46) 75511278

TUNISIE, PROMOTECNIC S.A, Z.I. Cité Dispensaire - 2013 Ben Arous - Tunis - Tél. (216) 1/383 889
Télex : 0409/14322 - Fax : (216) 1/383 509

UNITED ARAB EMIRATS, C/0 MOHAMMED BIN MASAQQOD & SONS LTD - Po Box 322 - Abu-Dhabi - U.AE.
Tél. (97) 12 72 26 22 - Télex : 222 49 MASTOR - Fax : (97) 12 77 66 89

U.S.A, LEROY-SOMER Inc., 560, South Hicks Road - Palatine, illinois 60067 - Tél. (1) 708/359 24 40
Télex : 023/210 231 - Fax : (1) 708/359 21 56

VENEZUELA, EMERSON ELECTRIC CA (E.E.C.A). Piso 5, oficina 53 - 4 av. Andres Bello ¢/c 1éra
Transt. Los Palos Grandes - Tél. {58) 2 285 26 95 ou 2 285 57 02 - Fax : (58) 2 285 44 75
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