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Limitation of Liability
PANLAB does not accept responsibility, under any circumstances, for any harm or
damage caused directly or indirectly by the incorrect interpretation of what is
expressed in the pages of this manual.
Some symbols may have more than one interpretation by professionals
unaccustomed to their usage.
PANLAB reserves the right to modify, in part or in total, the contents of this document
without notice.

1. SYMBOLS TABLE
Recognising the symbols used in the manual will help to understand their meaning:
DESCRIPTION
SYMBOL
Warning about operations that must not be done because they can
damage the equipment
Warning about operations that must be done, otherwise the user can be
exposed to a hazard.
Protection terminal ground connection.
Warning about a hot surface which temperature may exceed 65ºC
Warning about a metal surface that can supply electrical shock when it’s
touched.
Decontamination of equipments prior to disposal at the end of their
operative life
Waste Electrical and Electronic Equipment Directive (WEEE)

2. GOOD LABORATORY PRACTICE
Check all units periodically and after periods of storage to ensure they are still fit for
purpose. Investigate all failures which may indicate a need for service or repair.
Good laboratory practice recommends that the unit be periodically serviced to ensure
the unit is suitable for purpose. You must follow preventive maintenance instructions.
In case equipment has to be serviced you can arrange this through your distributor.
Prior to Inspection, Servicing, Repair or Return of Laboratory Equipment the unit must
be cleaned and decontaminated.

Decontamination prior to equipment disposal
In use this product may have been in contact with bio hazardous
materials and might therefore carry infectious material. Before disposal
the unit and accessories should all be thoroughly decontaminated
according to your local environmental safety laws.
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3. UNPACKING AND EQUIPMENT INSTALLATION
WARNING: Failure to follow the instructions in this section may
cause equipment faults or injury to the user.

A. No special equipment is required for lifting but you should consult your local
regulations for safe handling and lifting of the equipment.
B. Inspect the instrument for any signs of damage caused during transit. If any
damage is discovered, do not use the instrument and report the problem to
your supplier.
C. Ensure all transport locks are removed before use. The original packing has
been especially designed to protect the instrument during transportation. It is
therefore recommended to keep the original carton with its foam parts and
accessories box for re-use in case of future shipments. Warranty claims are
void if improper packing results in damage during transport.
D. Place the equipment on a flat surface and leave at least 10 cm of free space
between the rear panel of the device and the wall. Never place the equipment
in zones with vibration or direct sunlight.
For electrical safety reasons you only can connect equipment to
WARNING

power outlets provided with earth connections
.
This equipment can be used in installations with category II overvoltage according to the General Safety Rules.

The manufacturer accepts no responsibility for improper use of the equipment or the
consequences of use other than that for which it has been designed.
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5. INTRODUCTION
The LE 902 Rotation Meter is an equipment designed for an easy and precise
measurement of the rotation behaviour in rats or mice. It is made up of:


The LE 902/Sr, a bi-directional low friction rotation sensor. This allows the
animal complete freedom of movement.



The LE 902/As Rat Harness or LE 902/ASE Mouse Harness with a lock closure
to adjust it to the rodent body and a connecting wire.



The LE 902/Rp, a cylindrical or oval container with a supporting rod (for
mounting the rotation sensor).

Figure 1. Rotation meter with harness and cylindrical or oval container.

The LE 902/Sr Rotation Sensor provides a separate output for right and left turns
(always considering right/left sides from the perspective of looking down on the
device). The output signal can be adjusted from 1 to16 pulses/turn.
Output from the LE 902/Sr can be used to feed external counters, such as the LE 3806
Multicounter (up to 15 sensors) or the LE 902Cc (a counter with 2 displays, one for
each direction of rotation).
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Figure 2. LE 902Cc and LE 3806 Multicounter.

The sensors always consider separate counts for right and left turns, it does not
matter the number of sensors connected to the LE3806. The LE 3806 has time
programming capability, thus making it possible to obtain the turn count at
preselected time intervals. The LE 3806 allows connection to a PC via a
communications port RS 232, and data is maintained permanently by back–up
batteries.
The LE 902Cc is a counter with two displays, one for each direction of rotation of the
Rotameter.
The LE 902/As is a separate adjustable animal harness closed with a lock, with a length
that allows it to be used with a wide range of animals. The harness provides an easily
managed fixing support for a connecting wire, to link the animal to the rotation
sensor.
The LE 902/Rp is a cylindrical container built of transparent Perspex (3 mm), with a
lateral support for a vertical stand (200-mm length).

Figure 3. Rotation sensor with the harness connected to the rotation axis.
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6. EQUIPMENT DESCRIPTION
SUPORT AXIS

ROTATION ENCODER AXIS

LEDS

OUTPUT JACKS
Figure 4. Rotation Sensor.



SUPORT AXIS: This metal bar fixes the rotation sensor to the container.



ROTATION ENCODER AXIS: This axis is joined to the animal harness. It can
freely turn clockwise and counter-clockwise.



LEDS: Both red LEDs come on momentarily every time the rotation sensor
gives a pulse.



OUTPUT JACKS: A 5V pulse is given by these 3.5mm stereo jacks. The number
of pulses per turn will depend on the settings of the rotation sensor.

The LE 902/Sr Rotation Sensor is formed by an optical rotation encoder, able to detect
the right/left turns produced on its axis with a resolution of 256 pulses/turn.
There is a decoder circuit that is fed with the output of the optical encoder and that
gives the final output of the LE 902/Sr sensor.
The number of pulses per revolution is adjustable between 1 and 16, which determines
a rotational angle between pulses.
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Pulses per turn Angle between pulses
1
360º
2
180º
4
90º
8
45º
16
22,5º
Factory setting is 4 pulses per revolution.
The Rotameter can configure the working mode with an internal selector.



ALL: All partial rotational movements of the animal in both directions are
counted.
FIL (Filter): Delete animal swinging movements (Swing). It also ensures an
output pulse only with partial rotation movements of a preselected angle
(360º, 180º, 90º, 45º, 22.5º). These swinging movements below the
preselected angle are not counted.

Factory setting is FIL mode.
FIXING SUPPORT

LOCK

HARNESS

Figure 5. Fixing support, harness and lock.

The harness is snapped onto the shaft of the rotation sensor, it has a locking clip to fit
the animal's body.
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7. EQUIPMENT CONNECTION

7.1. WITH LE 3806

The following schematic shows the electrical connections of the LE 902 Rotation
meter to the LE 3806 Multicounter. As the LE 3806 has 30 connections and each LE
902 has 2 outputs, a maximum number of 15 Rotation Meters can be connected to the
Multicounter.

Figure 6. Connection to the LE 3806 Multicounter.
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The necessary connections and cables are listed in the following table:
FROM
TO
CABLE
1 LE 902 right output LE 3806 input n*
3.5mm stereo jack
2 LE 902 left output LE 3806 input (n+1)* 3.5mm stereo jack
3 LE3806 RS-232
PC COM Port
DB25 to DB9 cable
*n is a number between 1 and 29. Usually, if the right output is connected to
one channel the left output is connected to the following channel.
7.2. WITH LE 902Cc
Each LE 902Cc can only be connected to one LE 902 Rotation meter. It has two inputs,
one for each direction of rotation.

Figure 7. Connection with LE 902Cc.

The necessary cables and connections are listed in the following table.
FROM
TO
CABLE
1 LE 902 left LE 902CC left 3.5mm stereo jack
2 LE 902 right LE 902CC right 3.5mm stereo jack
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8. NUMBER OF PULSES BY TURN CHANGE

The Rotation meter comes pre-set with 4 pulses per revolution, but can be set to 1, 2,
4, 8 or 16 pulses per revolution.
To change the settings follow the next steps:
1) Remove the cover on the side where the LEDs are by unscrewing the 4 screws
on the corners.
2) In the circuit board you will see two double pin strips with numbers 1, 2, 4, 8
and 16, one for each direction of rotation of the rotation meter.

Figure 8. Number of pulses by turn change.

3) Change the jumper in each sense of rotation as shown in the Figure to set the
number of pulses by revolution.
4) Place the cover by screwing the 4 screws.
WARNING: the number of pulses per revolution of the sensor and the selection
of the number of pulses per revolution in Sedacom program must be the same
so that the program expresses the total number of laps completed.
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9. CHANGING WORKING MODE
The Rotation meter comes pre-set for Filter mode working. To change the settings
follow the next steps:
1) Remove the cover on the side where are the LEDs by unscrewing the 4 screws
on the corners.
2) In the circuit board you will see a three pin stripe with the labels FIL and ALL
one for each working mode.

Figure 9. Working mode change.

3) Change the jumper as shown in the Figure to set the working mode.
4) Place the cover by screwing the 4 screws.
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10. WORKING WITH THE EQUIPMENT

10.1.

CONDUCTING AN EXPERIMENT

1. Connect the rotameter to the counter as seen in chapter 7.
2. Place the animal in the container.
3. Secure the animal to the harness.
4. Attach the harness to the rotation axis of the rotameter.
5. During the experiment the counter will count the number of pulses for turn in
each rotation direction of the rotameter (See chapter 8).
6. Once the experiment has ended unfasten the animal from the harness and
remove the animal from the container.
7. Clean the harness and the container so that they are in good conditions for the
next experiment.

10.2.

CLEANING THE CONTAINER

WARNING: In order to clean the container never use alcohol or alcoholic
derived products, otherwise stripes will appear in the transparent plastic.
To clean the container you can use a slightly wet cloth and then dry it with a dry cloth.
If it’s too dirty you can wet the cloth with a soapy solution, then remove foam with a
wet cloth and finally dry it with a dry cloth.

10.3.

HARNESS CLEANING

Harness is made of a steel wire coated with a silicon tube. In order to clean it use a
cloth wetted with alcohol can be used. Be careful that the alcohol does not touch the
container.
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11. TROUBLESHOOTING
This table features instructions to solve the most frequent problems.
PROBLEM


The equipment does not count turns.



The rotameter axis is slowed or blocked.
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SOLUTION
Check that the rotameter is
connected to the counter.
Check that the harness is secured
to the rotation axis of the
rotameter.
Check that the rotameter axis is
not blocked.
In order to grease the rotameter
rotation axis you must use only
dielectric oil. Otherwise you can
damage the electronic devices
inside the rotameter.
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12. PREVENTIVE MAINTENANCE

EXPERIMENT

CLEAN THE CONTAINER

CHECK THE CONNECTIONS
CHECK THE HARNESS MOUNTING
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13. TECHNICAL SPECIFICATIONS

ELECTRICAL CHARACTERISTICS
Supply Voltage:
Supply Current:
Output Voltage:
Low Output:
High Output:
Output Current:

5.0 VDC ±0.25 VDC
26 mA maximum
0.8 V maximum
4 V minimum
1 mA

ENVIRONMENTAL CONDITIONS
Operating temperature:
Operating relative humidity:
Storage temperature:

10°C to +40°C
0% to 85% RH, non-condensing
0°C to +50°C, non-condensing

FACTORY SETTINGS
Output:
Angle per pulse:
Pulse width:
Pulse amplitude:
Working mode:

4 pulses per turn
90º
15ms
5V DC TTL
FIL

OUTPUT
Pulses per turn:
Angle per pulse:

1, 2, 4, 8, 16
360º, 180º, 90º, 45º, 22.5º

OUTPUT CONNECTIONS

Figure 10. Output connections

PB-MF-MAN-064-REV1.1

Rotameter

16

DECLARACIÓN DE CONFORMIDAD
DECLARATION OF CONFORMITY
DECLARATION DE CONFORMITÉ
Nombre del fabricante:
Manufacturer’s name:
Nom du fabricant:

Panlab s.l.u.
www.panlab.com
info@panlab.com

Dirección del fabricante:
Manufacturer’s address:
Adresse du fabricant:

Energía, 112
08940 Cornellà de Llobregat
Barcelona SPAIN

Declara bajo su responsabilidad que el producto:
Declares under his responsibility that the product:
Déclare sous sa responsabilité que le produit:

ROTATION METER

Marca / Brand / Marque:

PANLAB

Modelo / Model / Modèle:

LE 902

Cumple los requisitos esenciales establecidos por la Unión Europea en las directivas siguientes:
Fulfils the essential requirements established by The European Union in the following directives:
Remplit les exigences essentielles établies pour l’Union Européenne selon les directives suivantes:
2006/95/EC
2004/108/EC
2012/19/EU

2011/65/EU

2006/42/EC

Directiva de baja tensión / Low Voltage / Basse tensión
Directiva EMC / EMC Directive / Directive CEM
La Directiva de Residuos de Aparatos Eléctricos y Electrónicos (WEEE) / The
Waste Electrical and Electronic Equipment Directive (WEEE) / Les déchets
d'équipements électriques et électroniques (WEEE)
Restricción de ciertas Sustancias Peligrosas en aparatos eléctricos y electrónicos
(ROHS) / Restriction of the use of certain Hazardous Substances in electrical and
electronic equipment (ROHS) / Restriction de l'utilisation de certaines
substances dangereuses dans les équipements électriques et électroniques
(ROHS)
Directiva mecánica / Machinery directive / Directive mécanique

Para su evaluación se han aplicado las normas armonizadas siguientes:
For its evaluation, the following harmonized standards were applied:
Pour son évaluation, nous avons appliqué les normes harmonisées suivantes:
Seguridad / Safety / Sécurité:
EMC:
Safety of machinery:

EN61010-1:2011
EN61326-1:2013 Class B
EN ISO 12100:2010

En consecuencia, este producto puede incorporar el marcado CE:
Consequently, this product can incorporate the CE marking:
En conséquence, ce produit peut incorporer le marquage CE:
En representación del fabricante:
Manufacturer’s representative:
En représentation du fabricant:

Carme Canalís
General Manager
Panlab s.l.u., a division of Harvard BioScience

Cornellà de Llobregat, Spain
04/06/2014
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