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71P series

Single Axis Position Controller

71P-E_ 03-05

Single dimension selection by means of keypad
Software controlled readout

Fast/slow/stop operating mode for

two speed drives

Absolute and incremental operation

Backlash compensation

To position machinery and feed materials
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General

The primary purpose of this simple
controllar ig te position machine
haads, tanls or guides to required
dimensions,

It is intended for use with non-
precision mechanics and bidirec-
tional 2 spead drivas. The drives
canbe d¢, acorhydraulic, Backlash
compensation is available, so that
approach to pasition is always from
onedirection, It will cperate equally
waoll on precigion machinary and
with servo-motors.

A second function is to fead
materials through a process, again
by means of fast/slow/stap drives.

In both cases accuracies of 0.t mm
or T mm are the narmal requira-
ments of lhe machines. 001 is
possible with caraful choice of
drive and speed.

Actual position readout is always
displayed and battery backed dur-
ing powar down, Requirad dimen-
sions are entared by means of a
sealed foil tactile keypad and
displayed in a second indicalor,

Shart and stap buttons are provided,

The autput of the unit is in relay
form 1o drive contactars; relays or
solenoids.

The unit is set during commis-
sianing to give the required slow-
down point and stop offsel point, to
give a consistent accuracy.

Pasition is measurad using an
ingremental encoder giving twin
channel output. Rotary or linear
encoders can be used.
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Actual valug display
(function dispkay. during
programiming)

Denand value display

Parameter
selup bhutton

LED mdhicating
running signal

Dual lunclicn
In aparation; ¢lear demand valua
In sl up: Changoovar inghf/metric

and clear programmed values

Applications

Essentinlly, for pasitioning, the 71P
is intended for prasoetting position
in applications where the timing is
not critical.

Sheet metal and woodworking
industries are idoal applicatiohs for
this controller, Similarly many
manual machings con ba inaxpans-
ively automated to give better
aceuracy and improved produoct-
ivity,

Mechanics need not be redasigned
and backlash can be accommod
ated. This makes the 71P very
flractive for many applications,

The controller has been successful
in applications such as Shears,
Guillotines, Saws, Edge guides,
Planers and Moulders, Tennoners
i,

When used to leed material inle a
process, 1he 7T1P can be npplied (o
cut-ta-length |, punching, drilling.
boring lines, All forms of matenal
can be used - metal, plastic, paper
textilo, wood, ete.

Detailed Functions

Absolute Mode

In absolute measurement maode,
the unit calculates the diraction,
speed and distance to move from
the netual position to the selecied
destination.

Incromontal Mode

In ingramental measurement mode
the umit calculates tho dasired
destination from the damanded
incremental input and the actual
position. The direction of move-
ment can be selected.

{al Incremental in direction zaro.
The aclual value displays the
absolute position and the
machine moves the preset
incromental distanco each time
stan is activated. The machine
is prevented from moving past
2010,

by Incremental in forward diree-
tgn (special sofiwarea),

The actual value disploys tha
wital length of material proces-
sed, The imaterial moves the
presel incremental distance
edch time starl is activated.



Saw Width Compensation

When operating in ingrameanial
mode, it 15 sometimes Necessary to
feod material a distanco oqual to
thi prasat, plus a length cropped or
sawn out during the cut oparation.

The Tool width can be preset into
the unit using the keypad.

Switch Mode Positioning

The 71P controller is intanded for
operation with two speed drives.
This gives accurato positioning and
good speed of responsa, For accu-
rate positioning, a5 low a slow
spoed as pussible should be choe-
san. It is essential that this i1s a
cansistent spead at alltimes and in
all positions on a machine bed. A
mechamical brake should he fitted
to the motor for better acouracy. 11
is preferable that the slow speed
dons not excond BOHz for bost
accuracy, although good resulls
are possible with much higher
spacds,

Whilst the 71P is dasigned 1o
oparala with hwo spoed motors, for
some applications where overall
travel Is short or accuracy of +/-1
bit is not essential, single spoed
molors are quite adeguate. In Lhe
case of short distance, a single
slow speed can be chosen without
causing long dolnys during re-
positioning, or sacrificing accuracy.

DC motors with thyristor con-
trollars or asynchronous AC molors
willl simple inverlers are ideal
variable speed drives for use with
the 71P controller.

Hydraulic mators with valves ara
alsp a wvery successful  power
SOUFCE.

Hydrawulic eylinders with valves can
also bhe used.

Elgo Electric will be pleased to
assist in the choice of drive.

Backlash Compensation

Any praset position can be reached
from eithar direction. In cases of
machines with backlash in their
transmission system, backlash com-
pensation, in the ferm ol uni-
direetionizl approach to position, is
available. In one direction the
machine runs directly 1o position
and in the other direction il
overruns the position, reverses and
FElLIFr,

Mormally the overrun is in the
direction of greatar value, The
destination point is overrun by 3
distance oqual to the slowdewn
point. The drive then stops for
preset time, reverses and moves Lo
final position at slow speed.

Backlash compensation in the
other direction is available as a
soltware aption.

Automatic retract

[absolute mods anly)

Should it be necessary to retract
the hackoauge during cutting, this
can be effected by closing an
agternyl contact, Opoaning the con-
tact again returns the backgauge to
its domanded position,

The retract distance is determingd
by the praset softwaore timer,

Daturm Setting

The machine 15 set to any con-
venient position and this position is
aceurately measurad, This value is
nawe entared as the demand posi-
tion and an axternal Keyswitch is
clogsed. This transfers the dotum
dimension into the actual valus
display.

The unit need in principle be
datumed once only during com-
missianing, since the actual value
has a battery backed mamory on
power removal.

Inch/Metric Operation

The basic unit operation 13 in metric
dimensions, ¢ the sorew and
encoder must hava a metric res-
olution.

There is a buill-in conversion thait
enables the operator to select the
indication to be either in matric or
impearial units,
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Error Blanking

Whara precise accuracy 1o /-1 bit
is nol essential, but the acceptahle
error warries the operator, it is
possible to switch in orror blanking,
This is dene internally ona jumper
swwiteh,

With error blanking selected, the
aotual position readout will display
the demanded value so long as the
actual position iz within the stop
offsel dimension; ie if stap offset
(T2} is set to O.2mm, any position
with +/ 0.2mm will ba displayed
a5 the previously demanded value.

Compatibility
The 71P replaces, and is & plug-
compatible unit with the pravious
F0P contraller.

Options

In addition to built-in options that
can be solected inlernally, the
following options are available,
These are software options and
require a differsnt microprocessor,
Some of the standard features are
deleted, when these oplions are
usad,

Code Function

BC Backlash compensation in
either direction:
This enables the wuser to
saloct ovarrunin either great-
ar{standard} or smaller dirac-
tion of count.
Jumper J10 is used for
selection.
Auto retract feature is
deloted.

FB Helay outputs os forward
and backward:
Run relay {terminals 4/8) is
uged as "“forward” and re-
verse relay (terminals 8/9) as
“backward”, & time delay
betwean changeover 15 setto
allow motor 1o stop, before
reversing takes place.

PP End of programme pulse:
Instead of relay, {terminals
10711 yremaining closed dur-
ing positioning, the output is
made into a 100mS pulse
{ralay closing} at end of
movement. Auto retract feat-
ure is deleted,



Pl Memarised prefixed index
valua:
During power removal, the
demand wvalue is lost. In
procassas where a fixed val-
ue of movemnent is required
from day to day {genarally
ineremental forward), the
saw blade width memary (T3)
can ba used to store raguired
value.
Auto retract fasture is deleted.

OP  Positioning with offset propor-
tional parameter:
If length positioning is re-
quirad dapending on say the
widihof materialor angle of a
saw, then the saw width
parameter (T3} is used 1o
enter the variable value, The
paosition will then be offset
fram that in the demand
posilion by a factar propor-
tional to the variabla,
Auto ratract feature is de-
latad,

IF  Incrementalin forward direc-
tion:
This is used for feading
materials into & process such
a5 gut-to-length. Backlosh
compensation and auto re-
tract are daleted.

MNE Ineremental operation with-
out cumulative error:
Whaen operating in either
form of incramental, mode,
the position after each move
can be +/-1 bil out, Normal
aperation is to use tha actual
position as refarence for the
next index. This ig desirable
in some applications and not
in others. Whan this is not
desired, the calculation of
next move compensates for
error in previocus move, so
that absolute position is al-
Ways oul no more than +/-1
fait.
Backlash compensation and
auto relract are dalatod.,

Whean ordering unit to incorporate
any of the above, it should be
claarly statad on the order what is
required,

The 71P is a microprocessor sofl-
ware driven  devies and  many
special features can be effected far
customers. Elgo Electric will he
plessed to axamine all customer
requiraments.

Setting Up

All setting parameters are availahle
via the front keypad, Programming
is inhibited until a link at the back of
the unit is opened,

The programming link isin the form
of a two terminal plug-in block,
with shorting wirg. The customar
has the options to use thiz as
follows:

(@] Unplug to sat in parameters.
Re-plug-in to operate.

(b} Replace link by onsoff toggle
swilch, mounted close to
unit, but inside cabinet and
not accessible 10 operator,

{}  Fitakeyswitch ' Programmes
Run™ on panel franl, remove
shorting link on terminals
and wira to key gwilch, Since
raprogramming  of para-
meters is seldom required,
thisis not an assential option.

With the link open, the eontroller
will not run,

Setling of the parameaters is ach-
ieved as follows:

Press L'I:l

Topdisplay extinguishes, and “CH™
1% tligplayad,

This ansures that tha operator
knows when T button has been
prassed (even by accident),

Enter functions El Lo @

"CH™ is extinguished.

Title name is displayed in top
window, value of paramotor is
displayed in bottom window.

Press [_Q_ to clear axisting value.
Entar required value,

Press |T] again  to revert 1o
aperating mode._
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The El functions/paramelers
are as follows:

El This sets the slowdown point
during approach to position,
“SLSP is displayed.

m This sats Lhe stop correction
offsat. "COR™ is displayad,

m Saw width compensation is
entared, "SABL" g disployad,

|i| Timne at standstill during back-
sk ovarrun and delay Indrop off of
“In Position” relay after drive stop
is initinted.

“Ti” is displayed, Time can ba set
from 00.0 to 15.9 seconds. Also
sets the auto retract time (e
distance).

[E This sats the docimal paint
position in the displays.

"DP” is displayed,

1 maans units only {ie no decimal
place)

2 means tenths displayed lie 1
decimal place 0.0}

3 means hundredihs displayed {ie 2
dacimal places (.00}

One |—L| functien is available
with programme link either open or
closed. That is inch/melric selec-
lion. This is usad.as follows;

Press |ﬂ "CH" appears in
display.

Prass I_E] “INCH" or MM
appears in display.

Press ’FI to changaover,

Press [T] 1o revert back to
aparation,

The decimal point is automatically
moved and any actual value cor-
rectly recaleulated. The set up
parameders are also in the chosen
units.

Yhen |l] i5 pressad inadveart-
ently, “CH™ is displayod to warn
oparator that he has pressed the
button. Simply pressing T[ again
returns controllar . into operating
mode.



Connections

Plug in terminal block

[1]2[3]4]sTe[78[s[10[11[12][13]14[15[16]17[18]18]20]

Encoder: {(use screened cables, screen connecied 1o 20)

Signal Tarminal

I 17

! 18
powwer supply ia
powwar supply 20

Function B

Backwards (channel B} :Encoder terminal 4
Forwards {channal 4) :Enceder tarminal 3
+12Y :Encoder terminal 2
oy :Encoder terminal 1

Input Signals: use potantial fres clasing contacts juse screened cables,

sereen connected to 200

Event ~Terminal Funection
Start 20 16 | Starts calculation process and sets output
iﬂn\o_r relays accordingly.
Stop 20 15 | Stops operation.
oI
Datum 20 14 | Closing this contact transfers the preset
i—u\;_..l desired position to actual value display,
Incremental | 20 13 | When this contact is closed unit operates in
|_9\.__| incremental mode (towards cero).
Aulo retract | 20 12 | The drive will move back preset timed
I_n\o._i distanca whan clesed, Returns to desired
position when opan again.

Qutput signals: Folential free relay contacts 220V 0.5A
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Power Supply:

Terminal | Function
1 Earth
2 240, 220 or 110V 50/60Hz
changeahle internally
3 M

Evart Terminal | Function
i
Run ' 4 5 | Enabla contact for the drive, Closas when
o— | damand value is more or less than actual
value. Opens at overrun during backlash
compansation,
Fast 6 ¥ | Contact closes whan distance to be run is
1_th greatar thon the presat slowdown distance.
Opens when slowdown paoint is
roached.
Reverze * 8 5 Closes when destination is less than the
]—d\_\o-—l actual position,
Programme © | 10 11 | Contaet is closod 30 long as positioning is
I_k\,_i taking place. Remains closed during over-
run. Opens after time Ti after run contact
opuns.

' See options for alternative functions.

Hints for Operation in
Electrical Panels

The 71P position controller is
desigrned and constructed for use in
arduous industrinl spplications and
a5 immune to electrical inter-
ferance as possible.

Care should however be taken
whaen fitting electronic equiprment
intg machinery.

1. Electronic units should be mao-
unted away from inductive and
capacitive interfarence,

2. Protect against overvoltage.

3. Protect against overtempera-
lura,

4. Run low voltage cables sep-
arme o high voltagehigh po-
wer cables.

5. Bereen encoder cables and
input signal cables. Tie screen
to zero (terminal 204 ot con-
troller; leave insulated at
ather end.

6. Suppress all relays, contactors,
solenoids, hrakes and othor
coils in cahinel and on mach-
ine. Fit diodes aeross do ooils,
Fit 0.1 pF + 1001 across
ac coils.

Failure 1o followr the above logical
simple instructions could lead to
maloperation of the alectronic unit,

Battery

A Lithium battery, type BR2325,
3V, is fitted as mamaory back up on
power off. It is nat rechargeable
and has a life of between 3-5 yaars,



Technical Data

Mains input
220, 240 or 110V +/ 10%, 50/ G0z

Linked internally. Other voltages on
requaost,

Power consumption
154,

Encoder supply
12V, 100ma di max

Encoder signals
MPM switching. Other on reguest.

Actual value display
G digit ried LED, 10mm hagh,

Demand position display
6 digit red LED, 10mm high,

Memaory of actual value
About 3 years from switch off,

Systemn accuracy

+4 1 hit.

Positioning speed

O RHz (G0 min a1 0.1 muim resolution)
Cutput signals

Penential free contacts 220V 0.54 ac.
Self hrating

1570 on elecironics

Ambiant temporoture

-5*C to +45°C

Mechanical data

Palycarbonate glass filre enclosure
suitable for mounting into contral
panels. Enclosure IPOO.

Keyboard
Drusl and winer tight [PES

Dimensions

144

T2

Dismensions

160 mm deep [including connectors|

Cut-aun
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Internal Jumper Switch Selection

woven up

& 0

Teangl

DISFLAY

S

main
COIYHCERT
3

A

gl afEar
Jumpnrs ) — / L]
Tep Viows Renr Viaw
pTOGramming
EHELL LT iE [a]
Jumper , .

Nr Stata | FunctionsOperation

1 open * | Cleckwise rotation of Encoder
closed | Anticlockwise rotation of Encoder

2 open * | Mo function
cloged | x 4 multiplicaiion

3 apen ' | Mo lunclion Pulses of
closad | x 2 multiplication Encodar

4 opeEn | Mo function
closed * | ®x 1 multiplication

8 opan " | Backlash compensation an
closed | Mo backlash

9 open * | Mo error blanking
closed | With error blanking

10 apen * | Forward backlash Only used with special
closed | Reverse backlash softwarg,

* normal canditions sel in factory, unlass otherwise specified

Mote

If all three switches J2, J3 and J4
are gpen, the two channal inputs

Programming Connectot

parameters T1-5.

will count in differential mode, ie
terminal 18 forwards, terminal 17
- hackwards.

Unplug or open-circuil 10 BCCESS,




Internal Power Supply

The internal power supplies are
derived from a multiwinding trons-
tformar. The unit should be fed via
an external fuse semi delay O-8A

Theprimary has 3windings, so that
a universal input can be accome-
modated.

Unless otherwise specified, the
units are delivered as 240V for UK,
2200 for tha rest of Europe.

The tappings can be changed at any
fima, by withdrawing the PG hoard
and making links/cutting tracks as
shown below. When cutting tracks,
do 5o in the "waisted”” section and
cut out cleanly 2mm length of track.
When making up links, use short
lengths of tinned copper wire, to
bridge gops.

MNB: German built transformars do
ot nave 200 winding and links are
different,

Signal Inputs

All inputs, encoder and  conact
signals, are fed to the unit via
intemal opto couplers for noise
ITMLny.

The oplo couplers dare mounted in
sockets and can be selected to give
operaton with NPM or PMP signals,
Whnn set for WP, the input line is
pulled down o zere to operate;
whenselbto PMNP, tbe anput o pulled
up to +Y to operate.

[ units ore dolivered suitable for
MPM, unless othenwise specified.

It 15 possible to change to PMP by
repluggang he deswed chups as
AT

ﬂﬂ H (Ljhi H
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110y 110y 20 1oy 1w 20 110y

240V input 220V input

2400 2200 oV
AT I
T T T Lo

11ov

11OV input

Links

)
& a8 aa &8

i

MPM Input

=]

]

PHP Input

Opto identification: .
i 1 Encoder channel A

2 Encoder channel B

3 Start

4 Stop

5 Datum

G Incromental

F AU retract

B ProgrammeSrun switch {must
dhways be MPN)

H‘;EZZFZ"
TALIEL
Tal:1at
Tal 15T
§L£ ~ b

L= = N = S =T = T Y - . B - O .




Commissioning

First of all it is necessary to set up
the drive. If a variable speeddriveis
used, g consistent slow speed must
be achisved, before proceading
with adjustment of position can-
troller,

‘.ﬂ' simple guide 10 putting the unit
into operation is as follews:

1. If o programme/run switch is
nat fitted, connect a tlemporary
on/off switeh. This will enable you
to make alternate moves and
changes: wvery easily. Work in
absoluta mode.

2.1 Select metric rmode of oper-
ation {TO).

2.2 Bet slowdown point to some
high value eg 50.0 (T1},

2.3 Set stop offsat 1o zera (T2},

2.4  Set saw blade compensation
to zero {T3).

2.5 Set standstill time to 5.0
seconds (T4).

2.6 Set decimal point to correct
pasition(TS).

2.7 Selectnobacklash compensa-
tion {internal switch JB).

2.8 Seloct no error blanking (in-
ternal switch J9),

3. Set datwm to zero at any
arbitrary point, Rotate encoder in
manual mode 1w check encoder
gives correct direction af count far
corresponding increasing and de-
cragsing position.

Ensure that operation is not in
negative mode of the unit,

Changa A and B encoder channels
if incorract sanse of count exists,

4, Set gorrect machine datum.
Either put machine 1o mechanical
zero or to @ measured position and
close daturm keyswitch.

5. Key in'a position eg 100.0,
Prass start and note maching runs
at fast speed, slow speed and stops
on a reading othar than 100.0 in
actual value display. Note this read-
ingeg 101.3 andtha arror, ia 1.3 If
it i5 found that drive starts inwrong
direction, press stop, change over
external reversing relays/contact-
ors to achieve correct diraction.
Repaat at 2000, 300.0 etc in
upwards direction and then the
same positions in downwards di-
rection. Mote arror at each position.
It should be consistant to +/- 0.1,
Take an average of this error and
501 T2 (stap olfsst) o this value.

Repeat the positions. and note
machine stops accurately to 4/
o1,

You may need to trim T2 by
another + or - 01 (o get best
results. If stopping error is not
congistent to +/- 0.1 in all pos-
itions, the accuracy of +/- Q.1
cannot be achieved, The problem iz
that friction is not constant through-
out and improvements can only be
made by reducing the slow speed,
till congistent errors are seen. The
use of mechanical brake or re-
generative braking give hetter res-
ults from higher alow spaads,

6. . When accuracy has been ach-
ievad, the slowdown paint {T1) can
be reduced so that eycle timas are
improved.

Progressivaly reduca the distance
until the machine croeps only for
tho shortast time, before stop is
activated.

If slowdown point is reduced too
far, errorg in positioning will mow
start appoaring.,

7. You may now select the mode
of operation, ie:

Incremantal

Backiash compensation

Saw blade compansation

Error blanking

8. Thetime delayduring raversals
is sat an T4, This has to be sat 1o
give tima for motor to stop, before
engaging revarse. The time is
dependent on spead, inertia, fric-
tion and whathear 8 brake is fitted.
Reduce from the high level of 5 Ser
1o a leval which gives & wisible
standstill before reversal. This time
also holds the'In Posilion'" ralayto
allow the motar to stop at end of
positioning, before a cul for similar)
is signalled,

9. Commissioning incremental
farward applications.

Woark in incremental forward mode

wilh special software.

Follow paints 1-3.

Keyindistance required, eg 1000.0.
Repmat several times and note
OVEarrun.

Set overrun distance inte T2,
Fallow points 5-6,

Set in saw blade compensation - if
required.

Select distance required and note
distance moved is that selected
plugs sow widlh,

Set timer T4,

10. The sbove procedurs has
been writtan on the basis of reso-
lution of 0.1 mm. i a resolution of 1
mmor0.01 mim is being usad, then
it is necessary 1o- translate the
valuas necordingly. The setting
parameters always show the cor-
rect resolution,
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Choice of
Encoder Resolution

The Encoder should ba shosen so
that 1 bit represents the desired
resolutien of the system. The
resolution must be metric,

Example 1:
Using 10 mm pitch screw;-

for reselution of 1 mm -
choose Encoder 10 p/rav

for resolution of 0.1 mm -
choose Encoder 100 p/ray

for resolution of 0.01 mm -
choose Encoder 1000 p/rav

Then set decimal point in appro-
priate position of the readout by
means of Th,

Example 2:

Using maasuring whesl 500 mm
circumference:

for resolution of 1 mm -
choose Encodar 800 p/rav

for resalution of 0.1 mm -
choose Encoder 5000 p/rev

Entar appropriate decimal point pos-
ition an T4,

It is sometimes more economic Lo
chaoso an Encoder resolution with
lower pulses per rev and use
internal 2 or 4 times multiplier, eg,
instead of Encoder 5000 p/rev,
choose Encoder 1260 psrev and
use 4 limes multiplier.

Example 3: -
Using imperial screw, 4TPI - 0,25
inch pitch;
Use Encoder 635 p/rev to aet
0.01 mm rasolution,

Always consider that masimum
internal operating frequency is 10
kHz -including multiplier, I used.

MNB:

Tha resolution of the system is as
chosen by Encoder and not by
simply programming the decimal
point,
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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




