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SINGLE AXIS POSITION CONTROLLER

86P series

* Large, dustproof Keyboard

* 99 Address Memory * Position/Quantity = Externally selectable

* Absolute/Incremental Operation * Automatic Backlash
Compensation

* Completely plug-in construction

* Will operate with 2-speed AC or DC drives, Hydraulic cylinders,
closed loop Servodrives or Stepper Motors
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The automallc Position Controller
86P is a compact plug-in unit with
self conlained mains power supply
and supply for the Encoder,

Il essential main features are

* Large, dustproof Keyboard, suit-
able for operation with gloved
hands.

* B0 Address Memaory, which can
be operated in 2 combination of
Absolute and Incremental di-
MEensions.

* Unlimiled time memory of Pro-
gramme and Actual posilion, on
mains switch off.

* Facility fer external Address
selection,

Functions/Concepts

Absolute Mode

Ih absolute mode, the unit cal-

culates the direction, speed and

to be run from the instan-

taneous actual position, 1o the pra-

ael desired position,

Proset correction volues (eg saw

width) are not used as standard in

absolute mode, but can be pro-

vided if needod,

Incremental Mode

The incremental addross can bo

preset in 3 baslc forms

1. Incremenial moves will basically
take place frem a high value, in
the direction ol zero,

2. Ineremental moves will basically
take place in the + direction,
away from zero.

{a) Without Incremental  Error
Compansalion.
A positioning error in one move,
will not be compansated larin the
next movae, le all steps are made
with the same accuracy loler-
ance.

(B} With tncromental Error Com-
ponsation,
Should one move have an error
of say 0.2 mm then the lollowing
move wlll automatically compen-
aale, iethe Absolute actual value
will remaln within accuracy
lolerance.

Memory Address Allocations

Ench Address comprises a 5 digit

demanded position with fixed

decimal point 1o 1 or 2 decimal

places and a three digl repaat or

quantity factor.

The 89 Addresses are allocated as
slandard as;
(a) Address 1 - 79 Absolute
Address 80 - 90 Incromantal
{b} Address 1 - 79 Incremental
Addross 80 - 89 Absolute
Version a. or b, can be selecled at
the rear of the unif. Qdher com-
binations are avallable to special
order.
The Open Loop Control
Switched Positioning
Mast commerclally available drives
are sultable for control by the
BEP,
Due to limited natural retardation of
the mechanics, It s advisabletolita
Brake.
Slow Running Distance, Stop
Correction
The Slow running distance can ba
praset between 1 and 99 at the rear
of the unit by means of Coding
Switchas VS,
Should the delay in braking resultin
cver-run, this can be corrected by
means of Coding Switch KS, which
gives a range of 0.1 - 9.5
Aulomatic Backlash
Compeonsation
Should backlash be presentin Scraw
or Pinion, then the spproach to
posilion can be selectod to be always
from one direction. The required
conditions are sel on the T
Potentiometer at the back of the unit.

Automatic Retract

Should | be necessary for the
Backstop lo retract during a cut
operation, and then return to lhe
same provious position, this can ba
effacted by closing contast 20 and
12. Opening the contact returns
Backstop to previous position,
The required retraction distance s
setontha T Polentiometer-at the
back of the unit.

Datum Setting

The Machine is movad to a known

“machanical datum paint. The value

of this position is noted and pro-
grammed into addross B1. When
the appropriate external contact is
closed, this vaiua is transfarrad lo
the Actual Value display,

it s possible o prefix a Switch on
the machine that will operate at the
datum paint, so as 1o automatically
datum the machine. The datum
must be approached ot slow spead.
The alternalive methed is te pro-
vide a key operated switch on the
dask.
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In pringiple, the machine need be
datumed only during commission-
ing, since the actual value is always
memorisod on maing switch off,
Options

Clased Loop Control, Analogue
Output

This oplion is to be used with 4
quadrant servo drives. Instead of
bi-directional  fast, slow, stop
aperation, the drive speed is con-
trolled by an analogue slgnal in
closed loop mode and ramped to
rerc as position is approached.
This system is lo ba used anly in
machines withou!l backlash.

When in pasition, the syslem |itters
1 bit. 1 the load attempts to move it
outof position itwlll produce larque
to rasiot the movament and If
actually mowved, will return into
position,

Number of Strokes and Remaining
Distance Calculalion

Application : Sawing Machine with
limited fead sirocke mechanism
Example :

Maximum Cylinder Stroke 600.0mm
Demandad move 700.0mm
Sow widlh 4.0mm
Hesult : The feed mechanism i5 first
of all moved 600 mm. On reaching
the prasot siop, the stroking cylin-
der moves back and the Feed
mechanism moves again  aule-
malically, a distance of 104.0 mm.
By this means the required dis-
tance of 700.0 mm is prasel beyond
the saw |Ing.

External Address Selection

It is posaible to programmao all 98
addrassos and aelect the destina-
tion from an external contrallor. For
this aption a 15 way D connector
is fitted.

Detalls of interconnection ara glven
onpage 5

Inch/Metric Selection

The unit can be fitted with a card for
caleulating Inch/metrlc conversian.
Salection is made ol the rear of
the unit.

Over-run Security

In casa of mains failure, Encoder
ang Conlroller are supplied for
about 4 sec from a baltery belore
slorage of actual position.

Flaxible Multiplier

Toread oulpul in meaningiul ligures
15 sometimes necessary to mullply
Encoder pulses by any ratio 0.9599 to
0.0001



INSTRUCTIONS FOR OPERATION

Switch-on Conditions
The Unil automatically assumes the first address number In the preset
programme,

The value on Switch-off appears in Actual Valua display, zeroisdisplayed inthe
Reguired Value display. To activate the required programme, the START but-
ton must be pressed - the Required Value for the first address now
appears.

Datum Setting

The Machine is moved to & known position eg 20.0mm,

- Press RESET

- Press R, then 1

- Enter 200 {fixed decimal point) by means of the numerical Keyboard. The
Datum value will appear in the Refarence value display as 20.0mm. Press E,

- Closing the extarnal “datem”™ contact transfers this value to the Actual  Value
Display. The Machine is now datumed.

Saw Width Correction

Say Saw width is 4.0mm.
- Press RESET
- Prass R, then 2,

- Enter 40 {fixed decimal point) by means of the numerical Keyboard, Thevalue

will appear In the display as 4.0.

- Prags E - The Saw Width Corraction is now memaorised.

MODES OF OPERATION

Hand Operation

With this mode selactad, the Drive gan
ba pasiloned diractly In peshbutlon Jog
moda uglng the Actual Value display.
The pushbullonz have the lollowing
functions :

FAST forwards, SLOW forwards

FAST backwards, SLOW backwards
These buttons are cross interiocked

Single Position Operation

With this mode salectad, tha numerlcal
Koyboard |5 usad o Instanily anter
dimanslons Into raguired value display
(Absolute dimensions), Prass C. then
value required, then START.

Haset

This button la mainiy ueed to resel all
inputs. |t sets e programme to the
Start poinl and has no lelehing functlan.

Programme
When this button 15 activated the input Keys
are engbiod.
m = Address number
= Cursor forwards
[@] = Call up Datum and Saw
Blade correction
= Programme Scan/carretion
EE:] = PragrammeSinput and
[E] = independent clearing of tha
desired  walue. chosan by
means ol the Cursar.
Programming alwoys begins by progs-
ing AESET! This gives & simple format.
MR [) > (LEMGTH] = ({QUANTITY)
MR () = (LEMGTH] = {QUANTITY)
BE () = (LEMGTH) = |QUANTITY)
i fe E = Programme End,
The iluminating Cursor Point indicates
the valua being inserted and this can be
moved forwards by Key =,
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Memory Designalion

" 3wltah B et 1o on{at roar)
CAddress 1-79 = Absolute
©oAddress BO -89 = Inaramonial

Switch 8 =at to off

Address 1 - 78 = |Incramental

Address 80 - 5% = Absoluts

Example of a Complele Frogrammao

{BEP}

It s roguirod 1o go o o paslilon of

Absolute dimension 1000.0mm  then

gxocute an Incramomial programme of

10 pieces at 20.0mm.

Proga RESET

Press [E {Cursar paind illumineates in
MR disploy)

Press | L] then 1 {where you can enter
any absecluio address 1o F0)

Press [ |{Cursor point Hluminates in
Rugqurad Yalue display)

Press [C] and enter the desired value
ag 10000, {1000.0mm}

Prass (Cursor point now illum-
Inetos in Quantity diaplay)

Prass [€]and 1 {The first address is
nesw imomorisodp

Press [ME] (Cursor polnt lluminates in
MR display)

Pross then A0 fincremental address,
which could aldo be 81-90)

Press [Z] {Cursor point [lluminates in
Raguired Vatue display)

Prazs ["__Gj and enlar say 200 [(20.0mm)

Prass (Cursor point iluminates in

CQuantity display)

Pross unu emar  tha quanilly
required  eg 10, (now  the
second addroseg |s momorised)

Press = Programme End.

Whan the Sturt is now aclivaled, the

Maching will automatlcally first positian

16 1000.0 and than make 10 incremental

movas of 200rmim n the direclion af zaro.

Working with Memorised Yalues

It Iz possible for example to store all 99

pddrasess, or parts thoraof, to which

one can always relurn at will. 1 is not
necassary 1o fallow a numborod pros-
gramme, bul possible to creale a run-
ning. pragramma usling the 88 addrass

In any comblnallorn.

Inputl Checking, Test - Button T

Tha buttan T has two functions :

1. Theanterad programme can be cheg-

ked Step by Stap by pressing the T but-

ton, {When external address Salectlon

15 usad lhe presat numberis indicatedin

the address display).

2. When fhe drive is Stopped (Position

reached or Stop ocwalod) the pro-

gramme ¢an be Stepped on by means
of the T buttan, Tho roquired addross
can be selected from a programme or un-
wamed address as ommited by his

MIEANS.

Pughbutlen InhibH

The functioning of the Keaypoed is

Inhlblad during running. Tha inhibit is

cancelled by pressing STOP or RESET,

Start Inhlbit

The START is Inhibited, when

a, The programme is finished, or

b. The nexi move (&g in Incramerntal

made) would take the Maching past

Zaro posilion.

NB Quontity pulse siganl must bo

activated aftor each mova, 1o enable the

nexl siosl, (Goplon-nule docromant),



CONNECTIONS/DIAGRAMS

Plug in terminal list
NB : Shown In de-enargisad condltions

123555?391&]11
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Input Signals

[:_:_ummand Terminals Functlon
| ] %o N
H 1 Atlivales calculniing procdas lor the distoncne ang
| Starl L n-']Lﬁ | ditaclon,
i b o L Dnspnar 4 v i
| . 308 ouipus eigealn, Sops aaloulating progess
EStﬂp l. .-...55';-, S werlch must 00 rastans.
|D o n e | Tha peont raleranes valua will oo Gansten ed b T |
atuim | - actuad volug digplay whan this camact = clesad (e by
h ‘:'_ ! _Mmeans af aN oatnran! kayswilchl
QUELHIH!.I' M 3 The Quanlty counter = reduced by 1 each imeihls coi-
| - lazl 15 clnsad. Qi reaching wore. ke Aexi Stors Sigaal
Pulsa o o] enlers e Aol G, s T
Automatic i | vt inte contact glozer Il Backslop wilk foireact a s
Relfract . [ __,-_,-31'3 ] tarze Hack and Forih agaln.
Output Signals
Gommand f Terminals Function
I © L | Coablecoatact kar ihe Drive, slesed whar Dsirad valus
Aun Slg nal - i | g grealer than Azlual vakie. Dpans whei Slos prosat
} ! gl 1s ranched. o
I T Troged when dislaic is grealar Ihan the S
Slowdawn L= | iHsnnch, DEon whon Slawdean pain) s ru:;ru:;_mmu |
— e - r_.- - —
Feverse i --—;r"""“;——l Clogad whan destination is M55 1hon Actug! Valuss,
Stop T ] The cantact eloses (a-of pulse ol 103mS) when the
(*Pragr. End) | P S | raguired posiion s meached. A%emalivaly, conlact
clngis durirg 2 programme of maoees and apens at
| and of progrararig,
Encoder Connechion
Terminals
_{"“I,_ 0 Furwnrds [Channal A) « Engodar
' Terminal 3
_F_‘f_ & Buckwards (Chennel B) - Encodor
1 Tarrmindl 4
Pawer ¢ Power Supply {(+ 12v) -
awer Supply 19 Encader Tormingl 2
Power Suppl | ceroline .
upply 20 | Engaodar Torminal 1
Mains Input
Terminals
7|=-_ 1 Earin
E o | Lino 220wsE0HE 0164 Inlormal fusa fitad
1 M q MNeutral
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Technical Data

Mains Supply
220w/ B0HZz +/ —10%
allernativaly 110v ac
Load

10VA

Encoder Power Supply
12v de 100mA

Encoder Signal
WP Swilching [Othar on requast)

Actual Value Display

& digit red LED 10mm high
Aoference Address Nr

2 digit red LED &mm high

Distance

& digit red LED Bmm high

Quantity

53 digit red LED 8mm high
Memery on Mains Remaoval iar Pro-
gramme and Aciual Value

ca 5 years

Syslem Accuracy

+/— 1 Inorameant

Positioning Speed

B0msmin max with 0. 1mm resol-
ution

Acquisition time of Hefererence
10mS from conlact closura

Output Signals

Potentlal lree nfo contacts rated at
2530w/ LBA

Internal Heating

28°C

Ambient Temperature

-5 1o 45° ¢

Connector

Plug-on Terminal block with orlan-
tatlon

Mounting Atitude
Any

Mechanical Data

Enclosure

Switchboard mounting, metal case

Front dimension

H:124mm, W:280mm

Cut-0ut

H:A07 mim, W:275mm

Depth

=160 mm including Connector -200
mum with external addrass selection
Connector

Mass

1 kg.



Details of Analogue Module

Curiput
oy o 1
A= s
Direction change
bridge
Pat 4 % Zern setting
Fot 3 2 Ampiitude
Pot 2 o Ramp
POET [T Soe tew
[—E’ & red LED

Pot 4 : Zero Setting

Using this polentiometer, the autpul
voltage can be set to Ov whan in
posilion, ie when required and actual
position values are equal.

The red LED on the board must
ilurmirate when in position. To set,
disable drive, press front Reset button
and monitor Analogua outpul on
Digital meter. Turn Pot 4 o give zarg
reading. .

Pet 3 : Amplitude

-Setting for maximum positive and

negatlve output vollage, ie max-
Imum spead in the range avallable.
Clockwise incroases voltage, anti-
clock decreases volts.

Full ¢lock gives +/— 10w

Full anticlock gives Oy,

The waltages are equal in baoth
directions.

Switching Sequence

BeckRsl 1marnnsatinn
TR
e
b R e e i %KY
=, e o w =2
Hun T e —
:-'.r"'-'r:d _| ___.| _|]
T
-~ |
i [ ———
Totwaiisn _-I—*‘
-
|C ] . l
n e 1
e e . — ‘r‘—‘—l
X L Wh Fadugn —-ieel
: e
Aun v 3
= __J [

Foat T —*

[ T ___J .
TBavuiwg - b m—
f_r"fo _l ' |_

I pvstinn 1]

R R | B

X = Required position

VS =
KS =

Slowdown paint
Stop offset point

I T ——

Amplitude max +f— 10v

Pot 2 : Ramping Range
(Positienal Leop Gain)
Potentiorneter for setting the ramp
rata {propaortional band).

The: gantlest ramp ig set when tha
break polntis -+/— 988 bits from tha
required position point.

Tha sharpest ramp is sot when the
breakpoint s approx +/— 100
blts away:

Turn the potentiometer clockwise
o steepen the rate.

-

LR
Too sharp a ramp causes instab-

ility; 100 long a ramp causes
gloppy posltioning,

Pot 1 : Offset Yeltage of DA
Converter

This potentlometar is normally sot
in the works and sealed.

The ¢ustomar should not need to

oparate it.

Connector for External

Address Selection RS
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An incorract seiting will upsat tha
getting of the zero peoint of the
raguilator.

If it is absolutely essontial that
resefting must be done, proceed
as follows ;

{a) Discannect encodar,

(b} Praess reset pushbutton (Red
LED on the analogue card must
HNurminate).

(e} Maonitor analogue oulpul vollage
on digital meter,

{d} Plug out and in the diraction
bridge and note the vollage on the
meter,

{8} Procead carefully. Turning tha
potentiometer causes a consider-
abla voltage change (In mililvolts).
Thae accuracy | depandent on the
correct setting!

(t) The offsel s corractly sel, when
changing the direclion bridge
produces no change in output
voltage.

{g} Having resetthe offset corrac-
tly, the zero selting (Fot 4) can be
adjusted.

(h}] G@n completion of this operation,
rasaal Pot 1 and chack the direction
bridge is flrmly plugged in.

55 a3z 0 |
G b 4 3 ; _ﬂ,-;_,__.q.d-—-Soldaraidu

15141312 1110.9 /Ao

Tha programmed addrasses 1-98 can be exlernally selected via this conneclor,

Selection of address O inhibils the Star,

Thestandard inputis NPM. If PNP is requirsd this musl must be spacified at order
stage.

Anexternal Sv powar supply is requirad. Any other vollage must be specified at
order slage.

Pin Connacllons
2 decade, BOD code

LsD MSD
Pl P
A1) 5 A1) 13
B2} 4 B2 12 These pins 1o ba connected to
2arg valls of tha oxtornal powar
Ci4) 3 G{40) 1 supply, to activate Inpul
Dig} 2 Dian) 10
O 1 Oy k]
ey 8 +5y 15




SETTINGS - TECHNICAL DATA

Lavoul - Settings and Canneclions

Rain cannenior

fig wiliniip : i T E——
el o T
il | AR AN
o |.\.‘.,>l:>-1 .I .
2w 15
& Is]_l T _men caerior | i At e "_?JT.;.l_I._d
Rear View Top View
Function List [Lid remgvad

T - Potenticmeter

The following valugs can ha preset by means of this potentiometer,

1. The over-run distance under Backiash compensation

2. Proportlonal time for the over-runw . r.t_the dwall time on revarsal attha
end of ovar-run {about 10:1).

3. Autematic retract dislance.

¥ 5 Decade Swilches
The slow runnlng distance can be praset by means of lhess swilches, bol-
ween 01.and 99. Minimum value must be 01.

KS Decade Switches
The over-run distance to rest can be compensated for by maans of thesa
switches, bewween 0.1 and 8.9,

Funciion Switches 51 - 514
Switch down = cloged {on}.
Swilch up = opon {all).

Switch Mr | Swiich down (on) Switch up {clf)

1 Decimal point belore 1 digit Mo decimal polnt
2 Decimal point before 2 digits No declmal point
a T inch

| wlea —
5 Cutput Relay on terminals 10/11

operalas as ‘programme end’,

6 Qutput Raloy on terminal 10411
operates as 'siop’ pulse.

With incremental mode
grror compansation,

7 Without incremental mode
error Ccompa nsatlon,

B Adtress 1 - 79 Absolute Addraas 1 - 78 Ingramental
Address 80 < 99 Incremental Address- 80 - 99 Absolute

) 'i Incremental mode in direction Ingremental mode in direction
away from zero of zaro

10 | without backlash compengation | With backlash compansation

A Encoder pulse x 1

12 Encader pules x 2

13 Encoder pulse x 4

14 Encoder direction

15 With analogue control Without analogue control

NB Swilches & to 15 are located inside the unit
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Options
Inch/Metric Switching

An external switch can be connacted
to the unil 1o select Inch or mm
cporation.

M.B. On swilching over, the unit must
he given the appropriaie reference
dotum polnt In correc! dimensions.
Alzo V5 and K5 must be reset,

External Address Selection
See connections on page 4.

Analogue Output

Settings, charactaristics and con-
nectlons are shown on page 4.

Hints for Usge :

The controller is designed for use as
an Indusirial panal mounting unit.
The components used are the most
up 10 date avallable and protected
analnst the external enviranment.

Maunting SHuation

- This elactronlc unit should be
mounted away from inductiva or
capacilive radlation

- Avoid the warmost spots.

Maina Input

- Keap within tolerance, proloct by
aver voltage rofays.

Power Cabling

- Keep low voltage signal calbling
away from power cabling.
- Serean Input and Encoder calalas,

Cutput Contacis

- Cueipul relay contacts are protacted
internally by Varistors. Meverthlass
protect all colls and contacis with
SUPRresIors.

Crdering Code

Tha basgic unit gives the flaxibility to
the customer to salact the functions
by means of switches 1 - 14, [Lis only
necessary to select the required
switches to the "on' position.

Exampte :

Type 86.1.5.7.13/0plion mm/inch
Set switches to ‘On' 1.5.7. and 13,
Sel all othar switches to "Off.



Commissioning

Without Analogue Closed Loop
Control

A dlmple guide to putting the unlt
inta opearation is as follows ;

1. Bwitch out of operation

(A} incremental errar compensation
{=w7 on)

(b} backlash compansation (swid
o}

{6} saw blade compensation (set

to 0.0)

2. Rolate Encoder in manual mode
{function ) to check that Encoder
gives correct direction of count.
Change switch 14 il Incorrect.

3. Sat datum. Elthar pul maching to
mechanical zero or o a measurable
position. and set daturn as per
instructions,

4, Set Overrun distanca [KS) 1o
0.0

5, Set Slowdown distance (VS) lo
some falrly large number, ag 50,

6. Wark in absolute mode. Select
function B (single position) on
keypad,

7. Kay [n a posillon eg 100.0 Press
start and note machine runs al fast
spaad, slow speod and stops an a
reading othar than 100.0 In actual
vafue display. Mote this reading eg
101.3 and the arror i 1.3 mm.

Repeat at 200.0, 300.0 atc in tha
upward directlon and then the
game positions in downward direc-
tion. Mole the error at each position,
[t ghould ba consligtemt to k- 0.1

Take an average of this arror and
81 KS o this value, Repeat the
positions and note that machine
slops acourately o +/— 0.1, You
may nead totrim KS anothor + or —
0.1 to get best results.

If slopping arrar |3 not consistant to
+/— 0.1 in all positions, then
acguragy of +/= 0.1 cannot be
achievad. The prablem Is that fric-
Hon Is not constant throughout and
improvement can only bra made by
reducing the slow (creep) spead, U
consisiant errors are seen.

B. When accuracy has been
achisved, the slow spead poinl can
be reduced so that cycle times are
improved. Progressivaly  reduce
value of ¥S untif the machina
cregps only far the shortest time,
before KS (stop) is aclivatad,

MB: ¥5 must never be asl to 00

If ¥5 s reduced too far, errors n
positioning will now slart appearing.

8. You may now selact the mode ol
aperation (if requirad) ia:

(a} Incremental error compensation
(b} Backlash compansation

(¢} Saw blada compensation

10. You may now operate a pro-
gramme and operate In Incraman-
tal mode.

NE: To operate In programme
mode you nead to activate Quantity.
pulse signal.

With Analogue Closad Loop
Cantrol

First of all It is necessary to sel up
the 4 quadrani drive on its own such
that It 15 stable and glves corract full
apead for 4/ =10v reference signal,
The drive and 86P can now be
coupled,

Proceed commissioning as follows

1.

Sat machlne slide in mid position.
Set P3 on analogue card to 90%
anticlock,

2

Switch power an.

The drive should stand still, IF-it runs
away, switch offimmediately. Reverse
direction of Encoder channais A

and B,

Switch on again and note drive
slands sl

3.

Turn P3 to full clockwise,
SetK310 1.0

Ensure slide is stll In middle,
F|

Switch an.

Sel datum 1o 0.0 (see instruclions).
This is an arbitary datum, for initial
cammlsslonlng only.

Selagt “slngle position”,

Koy In & ressonable positlon eg
100.0

Press start. Note that drive moves
towards 100.0, Chack that this ia In
correct sense for your machine for
increasing valuas, If not, switch ofl
and reverse Encoder, Armature
and Tacha,
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5. _
Switch on.

- Selgct "single positlen™

Key in position 0.0

Prass Start.

Mota corracl sange of direction.
When correctly sef, the drive will
run firmly Into position without
avershoot and tha actual value dis-
play will [itter 0-1-0-1 eic.

B.

If drive fails to regach zero position:
(a) Press reset,

[k} Press single position.

{c} Increasa galn pot P2, 2 turns
clockwise,

{d} Key in 100.0

(@) Press start,

[I'it does not reach position repeat
{a) to (@) keylng In 0.0 and 100.0
alternarely, untll.  position s
reachad.

7.

The rabe of deceleration is set on Pot
2. Too low gain gives exponential and
long time o position, Teo high gain
produces pesition overshaol The
ideal setiing is when position is
achieved with just a hint of exponential.
The earrect condlions are reached
when jitter is 0-1-0-1 and not
0-998-0-030,

g8

Itis now permissable to set the pro-
par dalum. A programme. of posii-
ions can be.tried and accuracy of
pasltioning noted.

Final rimming can be effacted using
top speed pot P3, gain pol P2 and
alsa-ollset, pot P4,

NB: To cporate In programme
maode you need to actlvate quantity
puise gignal.
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Liability exclusion / Guarantee

We have checked the contents of this instruction manual carefully, to the best of our knowledge and belief for
conformity with the described hardware and software. Nevertheless errors, mistakes or deviations can not be
excluded, therefore we do not guarantee complete conformity. Necessary corrections will be included in the
subsequent editions. We appreciate your ideas and improvement suggestions very much.

Reprint, duplication and translation, even in extracts, are only allowed with a written authorization by the com-
pany ELGO Electric GmbH. We constantly strive for improving our products, therefore we keep all rights re-
served for any technical modifications without any notice. ELGO Electric does not assume any liability for possi-
ble errors or mistakes.

The guarantee period is two calendar years (EC-Directive) from the date of delivery and includes the delivered
unit with all components. ELGO Electric GmbH will at its option replace or repair without charge defects at the
unit or the included parts, verifiable caused by faulty manufacturing and/or material in spite of proper handling
and compliance to the instruction manual.

Damages verifiably not caused by ELGO Electric GmbH and due to improper handling are excluded from any
guarantee e.g. by applying faulty voltage, diffusion of liquid into the interior of the engine, using force, scratching
the surface, chemical influences etc.!

Subject to modifications, © ELGO-Electric GmbH 2005

For further details visit
ELGO - Electric - GmbH d@

Measure - Control - Position QOO
Carl - Benz - StraBe 1, D-78239 Rielasingen W
phone.: 0049-7731/93 39 - 0, Fax: 2 88 03

Internet: www.elgo.de, Mail: info@elgo.de




