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SERIES GSI4

Mechanically guided Magnetic Incremental Linear Encoder

» Cost-effective alternative to glass scales

» High-quality guiding unit with sensor

» Resolutions up to 0.001 mm (at 4-egde triggering)
» Powersupply 5Vor10...30V

= HTL or TTL signal output levels

= Qutput channels A, A’, B, B and R, R’

» Adjustable reference pulse (channels R, R’)

* Measuring lengths up to 1 meter

» Speed proportional square wave outputs

» Robust, resistant against dirt and shock
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ELECTRONIC .1 General, Safety, Transport and Storage

4 General, Safety, Transport and Storage

This manual contains important information regarding the handling of the device. For your own safety and operational safety, please ob-
serve all safety warnings and instructions. Precondition for safe operation is the compliance with the specified safety and handling instruc-
tions. Moreover, the existing local accident prevention regulations and the general safety rules at the site of operation have to be observed.

Please read the operating manual carefully before starting to work with the device! It is part of the product and should be kept close to the
device and accessible for the staff at any time. The illustrations in the manual are for better demonstration of the facts. They are not neces-
sarily fo scale and can slightly differ from the actual design.

Special notes in this manual are characterized by symbols. The notes are introduced by signal words which express the magnitude of danger.
Please follow this advice and act carefully in order to avoid accidents, damage, and injuries.

Warning notes:

Tips and recommendations:

Reference marks:

% Marks a reference to another chapter of this manual.
D Marks a reference to another chapter of another document.
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The producer guarantees the functional capability of the process engineering and the selected parameters.

Unless acceptance and disposal of returned goods are agreed upon, demount the device considering the safety instructions of this manual
and dispose it with respect to the environment.

Before demounting, disconnect the power supply and secure against re-start. Then disconnect the supply lines physically and discharge
remaining energy. Remove operational supplies and other material.

Disposal:

Recycle the decomposed elements: Metal components in scrap metal, Electronic components in electronic scrap, Recycle plastic compo-
nents, dispose the remaining components according to their material consistence.

Local authorities and waste management facilities provide information about environmentally sound disposal.

Safety

This chapter gives an overview of all important safety aspects to guarantee an optimal protection of employees and a safe and trouble-free
operation. Non-observance of the instructions mentioned in this operating manual can result in hazardous situations.

Employees have to wear protective clothing during the installation of the device to minimize danger of health.
Therefore: Change into protective clothing before performing the works and wear them throughout the process.
Additionally observe the labels regarding protective clothing in the operating area.

Protective clothing:
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The ELGO GSI4 length measuring system is only conceived for the conventional use described in this manual.
The ELGO GSlI4 length measuring system only serves to measure linear sizes like lengths or distances.

Claims resulting from damages due to non-conventional use are not possible.
Only the operator is liable for damages caused by non-conventional use.

Notes for proper disposal: 4.4

Check the delivery immediately after the receipt for completeness and transport damage.
In case of externally recognizable transport damages:

= Do not accept the delivery or only accept under reserve.
= Note the extent of damages on the transportation documents or delivery note.
*  File complaint immediately.

Store the device only under the following conditions:

* Do not store outside

=  Keep dry and dust-free

L Do not expose to aggressive media

*  Protfect from direct sun light

*  Avoid mechanical shocks

= Storage temperature (¥ 6) needs to be observed

*  Relative humidity (= 6) must not be exceeded

*  Inspect packages regularly if stored for an extensive period of time (>3 months)
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5 Product Features

’ 5.1 General information

GSl4 is a guided magnetic incremental linear encoder with freely adjustable reference pulse, which can be ad-
justed at intervals of 2.0 mm as desired by using the enclosed reference pulse plate. The system consists of a
sensor head, an integrated translation unit, a guiding body and a guiding rail with magnetic tape of the series
MB20-20-10-1-R-HG. The guiding rail is available in different lengths up to one meter.

The GSI4 measuring system operates with a resolution of up to 0.001 mm at 4-edge triggering. The repeat
accuracy is = 1 increment. The desired resolution can be specified in the order (see @ 10 Type Designation).
The ELGO length measuring system GSI4 is conceived for dynamic applications up to 4 m/s operation speed
(e. g. press brakes and similar machines).

The translation unit converts the sinusoidal signals into speed-proportional, 90° phase shifted square waves in
5 V-TTL- line driver or 10 ... 30 V-HTL push-pull. The sensor head is moved without contact and at the correct
reading distance over the magnetic tape. This is ensured by the mechanic guiding system. Thus, the measuring
system is totally maintenance free and free of wear. Due to a direct measuring, tolerances like slip or pitch are
balanced.

Essential features:

= Cost-effective alternative to glass scales

»  High-quality guiding unit with magnetic sensor

= High resolutions up to 0.001 mm at 4-edge triggering (= 10)
= Powersupply 5V or 10 ... 30 V/ output levels HTL or TTL

= Qutput channels A, A’, B, B’ and R, R’

»  Adjustable reference pulse (channels R, R’)

*  Measuring lengths up to 1 meter possible

=  Speed-proportional square wave outputs

= Robust, resistant to dirt and shock

5.2 Pulse diagram

A
The A and B channels are
phase shifted by 90°

A e

B |

Bl

R The reference pulse R occurs
at the defined position of the

R reference pulse plate.

Figure 1: Pulse diagram
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6 Technical Data

‘ 6.1 Identification

The type label serves for the identification of the unit. It is located on the housing of the sensor and indicates
the exact type designation (¥ 10) with the corresponding part number. Furthermore, the type label contains
a unique, traceable device number. When corresponding with ELGO please always indicate this data.

6.2 Dimensions of the GSI4 Guide Unit
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Figure 2: Dimensions of the GSI4 guide unit

» Total length = ordered measuring length + 150 mm
» Drilling distance = ordered measuring length + 130 mm

» Guide carriage (L x W x H) = 80 x 50 x 12 mm (without cable and coupling adaptor). Details = 6.2.1.
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6.2.1 Dimensions Guide Carriage
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Figure 3: Dimensions Guide Carriage

6.2.2 Dimensions Joint Head (Accessory)

This section shows the dimensions of the joint head which is a part of the accessorial mounting kit. For more
details about the mounting kit, see ©6.4 Technical Data Mounting Kit (Accessory) and & 11 Accessories.

Dimensions Joint Head

A 24 mm
F 36 mm
L 48 mm
B 12 mm
D 8mm
GL 16 mm
G M8

SW 13 mm

B

A M

-

)
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¥

\
/\

GL

R

J
K swW

Figure 4: Dimensions Joint Head
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| 6.3 Technical Data GSI4

Table 1: Technical Data of GSI4

GSI4 (standard version)
Mechanical Data
Measuring principle

Measuring length

Repeat accuracy

Distance sensor / magnetic tape
Dimensions guiding carriage
Dimensions of guide rail
Sensor housing material

Guide carriage material
Connection type

Sensor cable

Weight

Electrical Data

Power supply voltage:

Residual ripple:

Consumption

Output signals

Output levels

Reference pulse

Output current

Resolution

Max. output frequency per channel
Operating speed

(measuring system)
Environmental conditions
Storage temperature

Operation temperature

Humidity

Protection class

incremental

max. 1000 mm resp. 1 meter

+1 increment (depending on order)

fixed by guide carriage

LxWxH =80 x50 x 12 mm (without cable and coupling adaptor)
Lx W x H = (150 + measuring length) x 48 x 22,5 mm

zinc die cast

aluminium

Open cable ends or diverse connectors (= 10 Type Designation)
1.5 m standard cable length (others on request), drag chain suitable

approx. 620 g with a measuring length of 330 mm

+ 10 ... 30 VDC / 5 VDC (stabilized)

10 ... 30 VDC <10 %
5VDC £25 mV

10 ... 30 VDC max. 50 mA
5 VDC max 100 mA (with unloaded outputs)

channels A, A’, B, B’, phase shifted by 90° (phase shift +20%)
HTL or TTL (= 10 order information)

channels R, R’, position adjustable = 7.4

max. 20 mA per channel

depends on order information (¢ 10)

depends on selected resolution

depends on selected resolution
e. g. max. 4 m/s at 0.1 mm resolution

-25 ... +85°C

-10 ... +70°C
(-25 ... +85 °C on request)

95 %, non-condensing

IP67 (sensor head)
IP54 (mechanical parts)
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Table 2: Technical Data Mounting Kit
Mounting kit GS-1-001-MK

1 x Threaded rod M8 x 75 DIN 975
2 x Nut M8 DIN 934
2 x Washer A8,4 DIN 125
1 x Hexagon socket screw M8 x 25 DIN 912

Figure 5: Mounting kit GS-1-001-MK

Dimensions of the joint head see & 6.2.2
Order designation see @ 11 Accessories

S12-
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7 Installation and First Start-Up
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‘ 7.2 Fixing the Guide Rail

The guide rail is attached to the machine via the 6.5 mm holes, which
are located on the two plastic end pieces. For screwing, two Mé cylinder
head screws with internal hexagon must be used.

Figure 6: Plastic end piece

O PLEASE NOTE: To avoid damaging the plastic end pieces, the Mé screws may be tightened
ﬂ with a maximum of 6 Nm.

\ 7.3 Coupling the Guide Carriage to the Machine

With the accessorial mounting kit (see sections ® 6.4 and @ 11), the guide carriage can be coupled to the
mobile unit of the machine via a threaded rod with 2 joint heads. For this purpose, the included coupling adap-
tor is used, which allows to fix the mounting kit as well from the top as laterally. The guide carriage has two
recesses with corresponding mounting holes for fastening the adapter. The photos below show the type of fas-

tening 1 x at the top and 1 x laterally.

Figure 7: Coupling adaptor for mounting kit GS-1-001-MK

S 14 -
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| 7.4 Defining the Reference Pulse Position

In order to place the reference pulse, measure from the fixing screw on the side of the cable outlet to the lower
edge of the reference pulse plate. The plate can be placed every 2.0 mm:

Desired position of reference pulse plate + 40.0 mm = Actual position of reference pulse plate
Example:
Desired position of reference pulse at 120.0 mm

120.0 mm + 40.0 mm = 160.0 mm

160.0 mm = Actual position of reference pulse plate
(measured from the center of the fixing screw hole on the side of the cable outlet)

——

O
O

[ell| 1O] ]
h ___© ©

|
ra———160 mm———» Cable

Reference pulse plate
Figure 8: Reference pulse example 1

The first possible position for the reference pulse plate is at 40.0 mm. After that, it can be placed every 2.0 mm.

Reference pulse plate
—/

|
/ ( © ©

|
— - O

Ol I_ @_}

~

t4—40 mm—»2/212|2|2|2) efc.

Cable

Figure 9: Reference pulse example 2

Make sure to place the pole of the reference pulse plate in such a way that it is parallel to a 2 mm pole of the
magnetic tape. For this purpose a pole search foil is enclosed which makes the poles visible (see figure below).

_15-
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| 7.5 Example of a GSI4 System

Example for placement of
the reference pulse plate

Example for placement of
the sensor

Figure 11: Example of a GSI4 system

216 -
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8 Connections

8.1.1 Pin Assignment (standard)
Table 3: Pin Assignment open cable ends (standard)
Connection type Colour Function Description
Open cable ends White 0V /GND  Ground
Brown VCC 10 ... 30 VDC / 5 VDC
Green A Channel A
Yellow B Channel B
Black R Channel R
Violet A’ Channel A inverted
Orange B’ Channel B inverted
Grey R Channel R inverted
Screen  PE Shield / Earth
8.1.2 Pin Assignment 12 pin Round Connector M23
Table 4: Pin Assignment 12 pin round connector
Connection type Drawing Pin Function Description
12 pin round connector Selldlercidds 1 B’ Channel B inverted
(Order index: 1) vellow orange 2 VCC 10 ...30VDC /5 VDC
b white 3 R Channel R
rown 4 R’ Channel R inverted
brown 5 A Channel A
violet black 6 A Channel A inverted
7 - not connected
green . 8 B Channel B
white 9 - not connected
10 OV/GND  Ground
11 OV/GND  Ground
12 VCC 10-30 VDC / 5 VDC
Screen  PE Connected to housing
O PLEASE NOTE: Pin 2 and 12 (VCC) are internally bridged. Pin 10 and 11 (GND) are internally
ﬂ bridged. The connection of VCC / GND is only required at one of the two pins.
8.1.3 Pin Assignment 8 pin Round Connector M16

Table 5: Pin Assignment 8 pin round connector

Connection type Drawing Pin
8 pin round connector Solderside  green 1
(Order index: 2) 2

3

4

5

6

7

8

white Screen

Function
0V /GND
VCC

A

B

R

A’

B

R

PE

Description

Ground

10 ... 30VDC /5 VDC
Channel A

Channel B

Channel R

Channel A inverted
Channel B inverted
Channel R inverted

Connected to housing
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8.1.4 Pin Assignment 9 pin D-SUB Connector

Table 6: Pin Assignment D-SUB connector

Connection type Drawing
9 pin D-SUB connector Solder side  yellow green brown white

(Order index: 3)
o @ ONONONO) o
®® Q0o

shield grey black orange violet

Screen

Function
0V /GND
VCC

A

B

A

B/

R

R/

PE

Description

Ground

10 ... 30 VDC /5 VDC
Channel A

Channel B

Channel A inverted
Channel B inverted
Channel R

Channel R inverted
Connected to housing
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9 Disturbances, Maintenance, Cleaning

This chapter describes possible causes for disturbances and measures for their removal. In case of increased disturbances, please follow the
measures for fault clearance in chapter 9.1.

In case of disturbances that cannot be eliminated by following the advice and the fault clearance measures given here, please contact the
manufacturer (see second page).

After the fault clearance:
1. Reset the emergency stop mechanism if necessary
2. Reset the error report at the super-ordinate system if necessary.
3. Ensure that there are no persons in the danger area.
4.  Follow the instructions from chapter 7.
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The device is maintenance-free.
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10 Type Designation

GSl4  |-| AA

BB.B

DD

EEEE |-| F

Series/Type: 4

GSI4 = Guided Incremental
Linear Encoder Unit

SN Number:

00 = Elgo standard

01 = first special version

02 = second special version etc.

Signal cable length:
01.5 = 1.5 mm standard length

Resolution:
= 0.T mm

= 0.01 mm
= 0.005 mm
= 0.5mm

= 0.05 mm

= 0.0025 mm
= 0.001 mm

N OO AW N —
I

Power supply / Output levels:
00 =10...30VDC/HTL
01 =10...30VDC/TTL
11 =5VDC/TTL

Measuring length in XXXX mm:

Example:
0330 = 330 mm

(maximum length: 1000 mm)

Connections:

X = without connector (open cable ends)
1 = 12 pin M23 round connector

2 = 8 pin M16 round connector

3 =9 pin D-SUB connector

11 Accessories

Order designation Description

Mounting kit GS-1-001-MK  Set for M8 mounting: Consists of two joint heads, one M8 threaded rod, two
M8 nuts, two M8 washers and an M8 hexagon socket screw for fastening the
unit to the guide carriage

_21 -
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Notes:
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