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Position controller for a
single axis
Series 87 P

Important Features

The 87 P controller has been desi-
gned to incorporate the following.
Drive control

The drive control is on basis of FAST,
SLOW, CREEP, STOPtogeather with 4
auxiliary freely programmable out-
puts. As an option analogue output
-+/— 10 v (braking ramp) is available.
(see fig. 1 and 2).

Enclosure

This is acompact unit (H: 144 mm, W:
144 mm, D: 54 mm) with large key-
pad operable with gloved hands,
Input

An essential feature of constructionis
»Simple two stage programming«,

Fig. 1 /N

Programming stage 1:

Setting of operating parameters and
functions.

These values are set during commis-
sioning based on machine parame-
ters and customer requirements.
They are protected from inadvertent
operation by means of a security
cade.

Programming stage 2

This is designed for ease of operation
(cursor principle). A definate contribu-
tiontosimpleuseis selection of »sing-
le« or »programmes operation.
Memory

180 address lines can be stored,
which can be operated by selection
of address or as 9 sequential pro-
grammes each with 20 addresses.
{Other combinations can be configu-
red on request).

An address comprises a position, a
quantity and any required auxiliary
function, together with selection of

destination
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absolute of incremental operation in
either + ve or — ve direction.

Communication link

The controller can be supplied with
serial interface by means of which full
data can be loaded.

Measuring system

The system is based on incremental
encoder (8-30 v) with direction sen-
sing of quadrature signal. One, two or
four times multiplication of the signal
can be effected.
Absolute/incremental

The input, using cursor principle,
allows the operator to set dimensions
as an absolute position or incremen-
tal move in direction -+ ve or - ve,

Fig. 2

destination point

As standard 4 auxiliary functions are available. Each address can have one
of these 4 selected. The oulputis energised so long as the address is selec-
ted, until the start for the next sentence is activated.

<R50—>!

A 4

R 50:
Set deceleration distance 0.1 to
999.9 mm by means of keypad



Function of the standard
register addresses

R = Register Nr.
Selected by pushbutton »Re

R1 Slow Speed Distance

This is the distance from required po-
sition at which the speed will drop
from fast to slow. le output »Fast
Speed-« will be deactivated.

NB: Newver enter»zero«inthis register,
even when naot using this speed.

R2 Creep speed distance

This is the distance from the required
position at which the speed would
drop from slow o creep. le output
»Slow Speed« will be deactivated.
NB: Never enter»zero«inthisregister,
even when not using the speed.

R 3 Stop offset distance

The stop offset distance can be setin
theregister, between 0.1 and 9.9 mm.
Initially, during commissioning, set
the value to 0.0. Note the overrun va-
lue. The overrun distance can be
seen in the actual value display as a
difference between that and the pre-
viously preset desired value.

Before this can be done, the correct
creep speed and creep speed
distance must be set. The overrun
distance must be consistent on all
points in the machine operating
range,

Example: The desired position is
overrun by 0.2 mm. Enter »2«into re-
gister R3. '

R4 Backlash compensation over-
run distance

if backlash is presentinrack or screw
then approach to position can be ma-
de undirectional. Selection is by
means of R8. The distance by which
the position is overrun is preset in
Register R4. The direction of overrun
in+ve or —ve direction can be selec-
ted.

R5 Auto retract distance

Should it be required tc retract the
backstopthis can be achieved by pul-
sing an external contact.

To return the backstop to the original
position, pulse the input once more.

R 6 Saw blade correction

In this register a correction value (e.g.
saw blade thickness) can be preset.
This value will be automatically added

o the preset demand value when
operating in incremental mode.

In incremental mode, the material is
fed across the saw line by the length
required plus saw width compensa-
tion.

R7 Datum value

When the external input »Datum« is
given, the preset value in the register
R7 is setinto the actual value display.
This can be effected using a key-
switch or a switch on the bed of the
machine.

R 8 Operating system parameter
In this register the selection of back-
lash,incremental error compensation
and quantity counting format are pre-
set. (See table 2 on page 7).

R9 Time of »in position« Signal
Set the required time of the pulse.
(Max 9.9 sec)

R 10 Standstill time

Set the delay time when reversing
during backlash compensation. The
value is dependent on time taken for
motor to stop, before startin opposite
direction is given. (Max 9.9 sec))

R11 Time of »quantity reached«
signal

Set the required time of the pulse, on
reaching count zero. (Max 9.9 sec).

R 12 Manipulation tolerance
Normal accuracy of this positioning
systern is-+/-1bit. lewhen it s requi-
redto goto 100.0 mmitis possibleto
stop at 99.9 or 160.1. Also due to dif-
ferent frictions at various points inthe
machine accuracy is not constant. le
in some positions accuracy is - 0.1,
or0.0or+ 0.1,

Itis possible to enter a tolerance value
suchthatif the actual positionis within
this value, the actual display will indi-
cate the required value without the
error,

Pasitioning accuracy is not impaired,
because the control system internally
registers the true actual position.

R 13 Software limit, minimum

A position can be preset, below which
the controller will not accept a start
signal.

R 14 Software limit, maximum
Aposition can be preset, above which
the controller will not accept a start
signal.
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R 20 Position of decimal point
The position of the decimal point is
made physically and in itself does not
set the resolution of the system. The
resolution must be chosen by means
of encoder pulse number to correctly
display the resolution, the decimal
point must be placedin a visually cor-
rect position.

Setting of values in this register, seis
the position as follows:

Number of digits after

decimal point Code
0 3
1 0
2 1
3 2
R 40 Memory block number

The memory for the required data for
programmeis as standard divided in-
to 9 blocks of 20 addresses.

Using R40 register, the memory
block can be selected 1-8.

Different programmes can be stored
in each block and retrieved to suit.
Alternative software for different con-
figuration can be provided on re-
guest.

R 97 Operation mode

The controller can in basic form
operate in 2 modes.

This can be selected as follows:

0 = Without multiplication factor

1 = With multiplication factor.

The value of multiplication factor is set
in R 96,

R98

This parameter provides a security
code entry to alter all the above re-
gisters.

Optional registers

R 96 Multiplication factor
Additional option feature,
Select RS7, select 1. NB: Feature is
not available when R97 is set to O.
The multiplication factor for encoder
pulses can now be entered into regi-
sterR96. Thevalue can be calculated
asinthefollowing example: — The de-
sired distance to be moved =1000.0
mm. actual number of pulses recor-
ded for the movement is 12000.
Set factor to 10000 = 0.83333
12000
R50-55
Registers for operation of analogue
output (see following sections).



Display and Keypad assignments

Address number

L1
L2
L3
L4

Select single
position
operation

Select
programme
operation

Start
positioning action

Interupt
positioning

g —

@ r-=nD |

LT,

Actual position

Required position

Field window clear Selector for registers
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Absolutefincremental
selection

Auxiliary function
nurmber

LED indicator

to show
parameter being
programmed

Adress number
selector

Cursor button

Set programme
end



Functions of keys an LED’s

LED’'S

L 1: Thislamp s illuminated when the
selection »PROG« is made.

L2: Thislampisilluminated whenthe
selection »SINGLE« is made.

L 3: Thislampisiluminated whenthe
last address in a programme is run-
ning.

L4: Faultiemp. This lamp is illumina-
ted when there is an operating or pro-
gramming fault.

After this button has been pressed, a
required position can be immediately
entered by means of the keypad. On
pressing »start«, the machine will
move to this position.

After this button has been pressed,

the following possibilities are avai-

lable:

1. Input of new programme or selec-
tion of operating block.

2. Check out the programme line by
line.

3. Start cycle of operation.
In normal programme mode,
operating »START« will move the
machine to the first address inthe
selected block. If operating in ad-
dress selection mode, operating
start will move the machine to the
position as selected address num-
ber.

This is only active in operating mode.
It is inhibited during programming.
Pressing start initiates the positioning
cycle.

Pressing »STOP« deactivates all out-
put signals to the motor drive. The po-
sitioning process is interupted. Posi-
tioning can only recommence on
pressing the start button again. This is
not an emergency stop button,

This button is only active when

»PROG+has been selected (L1 must

be illuminated). The following func-

tions can be carried out:

a) Enfry of programme.

Pressing the button brings up the
nextaddress (address 01 oninttial
activation) and illuminated cursor
LED below the position display.
By means of the numeric keypad
and cursor button, the rest of the
sentence can be entered.

b) Checking of external programme.
Successive pressing of the button
will display sequentially all pro-
grammed address sentences.

¢} Selecting the required address,
whencperatingin 99 address mo-
dewill displaythe required senten-
ce. The sentence can now be alte-
red by pressing the cursor button,
Alternatively the start can be acti-
vated and the machine will run to
the preset position,
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Cursor button: This buttonis only acti-
ve after »PROG«and »NR« have been
pressed. The address sentence dis-
play fields can be selected sequen-
tially using this button. Pressing the
button again atthe end of a sentence
moves it automatically to the start of
the next sentence.

©

This button enters the programme
into memory. The unit is now ready to
operate.

®

This button enables the setting up of
all machine constants and internal
controller functions. Data is entered
into registers.

O,

This button is used to reset program-
me 1o zero, both during programming
or checking of programme. The but-
ton is inhibited during operation.

©

Pressing this button will clearthe field,
as indicated by cursor.



Programming levels

R-Button
Programming stage 1

A) Programming of basic con-
stants (see register description)

The registers must be set to give the
required performance. They can be
accessed via a security code, using
the keypad.

1) Unlocking of registers

. Press »PROG«

Press (®)

. Press ©

Enter 98

. Press (&

. Press ©)

. Enter security code 250565
8. Press ®)

The registers are now unlocked and
can be altered.

~N O A WK =

A2) Setting of registers

Eg.: The slow speed distanceis requi-
redto be setto 20.0 mm. Proceed as
follows:

1. Press »PROG«

. Press R)
. Press ©

. Enter desired register ie 1

. Press (3

. Enter the desired value, ie 20.0
. press (E)

The register 1 which is the slowdown
point, is loaded with a value of
20.0mm.

b =2 ) B S S B

A3) Locking of registers

When all settings have been made,
the registers must be locked up
again.

. Press »PROG«

. press (R)

Press ©
. Enter 98
. Press @
. Press ©
7. Press (E)

The controller will operatewith Rfunc-
tions unlocked, so that adjustments
can readily be made. Unless they are
locked, it is possible for the operator
to accidentaly alter values and cause
operating errors.

The registers will in any case selflock
on switching off the power.

OO AN

Programming
stage 2

B) Operating mode
The controller will operate in accor-
dance with the setting of register R8.

B 1) Operating with selected pro-
gramme block

The unit has 9 blocks of memory,
each with a maximum of 20 address
lines.

Example:
It is required to operate with block 3.

1. Press @O
. Press ®)

2
3. Enter (register) 40

4. Enter the desired block number 3
5

6

. Press (3)

. Press (B)
The third block can now be program-
med or put into operation.

B2) Programming a sequence of
operation

The required block is selected as in
Bi1.

1. Press »PROG«
2, press
3. Press ©
4. Enter desired position
5. Press &)
B. Press ©
7. Enter desired guantity
8. Press &)
9. Press (©
1

0. Enter required dimensioning

mode
0 = Absolute
1 = Incremental 4
2 = Incremental -

11. Press

12. Press (©

13. Enter required auxiliary functions
0,1,230r4

The sentence of address 1 is now
complete. When the last line has
been completed, Press»E« This sto-
res the programme in memory.
Should further sentences be added,
press (3

The address number now increases
by 1 and programming can be conti-
nued by returning to line 3 above.

6

Eomh

C) Address selection mode

99 addresses can be programmed
and a specified address selected for
operation. Register R8 is used to se-
lect this mode,

C1) Programming of 99 addres-
ses.
The input is as given in B2).

C2) Operating with 99 addresses.
Example: Address NR 55 is required,

Press (T) (Reset)
Press

Enter desired address ie 55

Press &)

When start is activated, the machine
maoves to the position as displayed in
address 55.

D) Single position operation
Once the »Single« button has been
pressed, it is possible to enter a posi-
tion and a quantity. The position is an
absolutervalue. (Can be converted to
incremental by external connection -
see ST 3).

In this mode, the 87 P acts in exactly
the same way as the 85P.



Registers / Parameters

RAegister addresses at a glance
ME: The ragisters (excepl A 40} are
locked by means of a security code.

B B Operating system
paramters.

On pressing & the first digit to be
seen represents the operation maode.

Table 1 0 = sequence programime
1 = 89 address selection
Register| Parameter Resolution The second dight refers to the fallaw-
R1 slovedown 0.4 rmm ing list.
R2 Creep 0.1 mm Table 2
Ra Stop offsel 0.1 e
R4 O 0.1 mim No. | Function
nG Ao retract 0.1 rmum ] v!rrlh Elacklash compensation
RE Saw blade 0.1 mm willh |:1crern_er1la: arror
compensation

R7 Datum 0.1 mm with automatic quantity counting
RE System paramelen| see lable 2 1 wilhiout blazklash compensation
A9 Tirne of in 0.1 sne. wilh incremental error

position pulse mwpe%sallc:_n , '

sutormatic: quantity countin

110 Standslill lme 0.1 seg, - a Y g

— - 2 wilh backlash cormpensation
T lirme of quantity | 0.1 see,

reached pulse

Rz hdanipulation 1 mm

clornnze
R13 Saftware limit, 0.1 mm
minlmurn
R4 Saftware limit, &1 mm
Mz
20 Decirnal poinl =1
clipit aller
1=2
tlegail after
2=3
digil aller
3=0
digit after
A a4 Frogramime Liock | 1=
selaction
A580- Analogue pulpul
&5 {option)
ROg Pulse multiphcs- | Q00001
Hon factor 1o
{oplion) 5,99599
RGT Selection Q=out
of A5G 1=in

ER:L) Securily code 250665

wilhaut ireresmentzl errar
compensstion
wilh aulomatic quantity caunting

3 wilhoul backlash compensalion
without incremental ermor
compansatin

with awlomatic quantiby counting

4 with backlash compensation
with Incremental erar
compensatian

withoul automatic quantily
counting

L35}

without backlash compensation
with Ineremerdal errar
COMPEnsalcn

withoul aulermetic quantity
counting

& with backlash compensztion
withoul incramantal ermor
compensation

withoul sulemtic guantity
counting

7 withiout backlash compensation
withoul inerarmentol error
compensation

withoul aulomatic guantity
counting
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Example:

It is required to set: vsequence pro-
gramme operation with backlash
compensation without incremental
BIreH compenzation:.

1. Unlock Registers with
security code

2. Press (R)
3. Press ()

4, Press (g)

5, Press (o) (for programme
aperation)

6. Press (2) (see table 2)

7. Press (E)

& Lock registers



Adjustment of the Multi Edge Counter

[(EX R T RY N
LT

HDB3705ZOF
CPU

R R RN
seuvuran

==
© O
ST1/ST2 ChannelA ~ — E
Encoder ' —I '_]
connection Channel B : 109
9v 900 mAdc
STS 24 v 600 mAdc
Power Supply (from external source)
oT3 PIN() PINIT)
Control and npn pnp
selection — -——
PIN(23) PIN{11)
+ 24V-9L ovV—C
ST5 23
npn pnp
Control output R ov R
ZBPIN1 zB:PIN1
ST8 = 2 5 4 5
External position | (I B
inpUt CODE E 0101 100 OD11 ot;o 0001 0GOD
(option) DECADE 6 5 4 2 1
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Encoder pulse
multiplication

ltis possible to operate with three pul-
seresolutions froma 2 channel enco-
der. The unit can be selected to give
multiplication factors of x1, x2 or x4.

To select, proceed as follows:

1. Remove back of unit,

2. Remove top PC board
{plug connected).

3. green jumpers are exposed
(see plan)

The relevant jumpers are:

J1 X1
J6 X2
J7 x4

NB.: Only one of these jumpers must
be made. The other two must be left
open.



Connetions
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Encoder connection

PIN 1 zero OV

PIN 2 power + 24 YDC
PIN 3 input A

PIN 4 input B

PIN 5 screan

Power supply unit

PIN 1 power input + 24 VDC
PIN 2 zero for 24V OV

PIN 3 screen

PIN 4 power input + 9 VDC
PIN 5 zero for 9V OV

Input signals/selection

PIN 1 system reset
PIN 4 start

PIN 5 incremental operation in single mode
PIN 6 incremental positive in single mode

(Pin 5 must alsc be selected)
PIN 8 datum
PIN 9 screen
PIN 10 screen

PIN 11 internal + 24 v su_pply for input signals

PIN 14 stop

PIN 16 quantity decrement
PIN 18 auto retract

PIN 20 free run

PIN 23 zero voltage

:

\

noooocauooaoi’.‘l‘\
9@ 0 0 © 0 g 0D 0 0 0 0 ol

-
o
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Output signals

PIN 1 creep speed
PIN 2 slow speed

PIN 3 fast speed

PIN 4 reverse

PIN 9 screen

PIN 10 screen

PIN 11 zero voltage

PIN 14 position reached
PIN 16 quanrtity reached
PIN 18 auxiliary 1

PIN 19 auxiliary 2

PIN 20 auxiliary 3

PIN 21 auxiliary 4

PIN 23

ST5 ST3 ST8

(Option)

ot

To activate signals, pull input down to zero volts. By changing internal optocoupler, positive logic is available ie pull

input up to 24 v dc.

General hints

Inputs

Itis necessary always to activate one
input at a time. The inputs must be
pulsed with minimum time of 0.75
SEec.

»Datume« input: An external switch is
required.

Outputs

To set the drive control outputs one
must ensure that the »FREE TO RUN«
input is permanently activated. A se-
guence of control can be established
with relays, PLC or PC.



Technical data

Power supply requirement

Encoder power supply

Input signals:

Output signals:

Memory:
Indicators:
Connectors:

Hardware:

System accuracy:
Positioning speed:

Enclosure:

Dimensions:

-+ 24v/600 mAand + 9v/ 800 mA galvani-
cally isolated.

Use Elgo NG 13.0.

If using any cther, make sure it is compatible.

24 v DC 130 mA

Negative logic: connect to zero volis.
(Option: positive logic: connect to + 24 volts:)
Input 0.75 Sec min. 10 mA/pin max.

Open collector PNP (NPN-on request). Output
current 30 mA/output. Freewheel diodes
integrated.

Battery backed for about 5 years,
Red LED 8 mm.
D type.

Elgo counter chip plus 8 bit CMOS micro-
processor with 32kbyte EPROM and
16 kbyte RAM.

=+ /-1 bit.
10 KHZ (60 m/min with 0.1 mm resolution).

Black polycarbonate, for fitting into control
panel. Can be mounted in any attitude.

144 mm H, 144 mm W, 54 mm D.
Cut out 138 x 138 mm.

10
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Hints for integration into

‘electrical panels

The 87 P position controller is desi-
gned and constructed for use in
arduous industrial applications and
as immune to electrical interference
as possible.

Care should however be taken when

fitting electronic equipment into

machinery.

1. electronic units should be moun-
ted away frominductive and capa-
citive interference.

. Protect against overvoltage.

. Protect against overtemperature,

. Run low voltage cables separate
1o high voltage/high power cables.

5. Screen encoder cables and input
signal cables. Tie screen to zero
{terminal 20) at controller; leavein-
sulated at other end.

6. Suppress all relays, contactors,
solenoids, brakes and other coils
incabinet and on machine. Fit dio-
des across dc coils. Fit 0.1 yF +
100 ohms across ac coils,

Failure to follow the above simple in-

structions could lead to maloperation

of the electronic unit.

B LM
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Options and Accessories

Option relay module RP8 (RK 984.0)

= —— — Compatibility to 85P
boBBOODDH O A special adaptor relay board type
Terminals B RK 885.0 is available. This plugs into

the back of the 87 P and has connec-
tors directly compatible to the 85P

3 plugs.

E {!I R2
3R

Terminals A

QODDQD
123456%6

=]

Terminal arrangement A (output contacts) Terminal arrangement B (coils)

R1 t_@ R5 ‘[__@ Terminal
2 Terminal
Terminal R6 Connectto Pin 3 of St5 = fast
R2 ¢ R6
| i —-® Terminal R5 Connectto Pin 4 of ST5 — reserve

1 R8 Connectto Pin 1 of STS = creep
2
3
4
& Terminal 5 R4y These relays may be used for;
R3 /@ R7 ¥ —& Terminal 6 R3 | Position reached
C 7
8
9
0]

R7 Connectto Pin 2 of ST = slow

® Terminal R2 | Quantity reached

Terminal R1J Auxiliary functions
R4
i —® Ra[ —8 Terminal

NC
Terminal 10 Zero voltage common for all coils

Standard power supply NG 13.0

) o) itis best to mountthe power supply close tothe position con-
j troller, to avoid volt drop in long cables.
@ @ Fuse Use screened cable for de connections.
MON&250C
O = Connect ST 11 on PSU to ST 5 on controller:
et Terminal 1 OV Pin5
QO g Selector Terminal2  +9V  Pin4
220 VIO V Terminal 3 Pin3
@ @ o Terminal4 OV Pin 2
OO Terminal 5 + 24V Pin 1
FRan [mains]ST10
W _E ok ﬁ ST10 in mains input
- ‘ I&HNI ® Terminal1 N

Terminal 2 Earth
Terminal 3 220V or 110V
198 +/-5% 50 Hz

©
vt
\J\J

108
90

82

H 22 2 [ ] —1
O§ : O = =TT
0,

200
200

11
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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 pos-
sible 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, scratch-
ing the surface, chemical influences etc.!

Subject to madifications, © ELGO-Electric GmbH 2003

ELGO - Electric - GmbH

Measure - Control - Position @H
Carl - Benz - Strae 1, D-78239 Rielasingen WWO
phone.: 0049-7731/93 39 - 0, Fax: 2 88 03

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

For further details visit

@@o@ﬂ@
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