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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. 
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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 

 
7ÁÒÎÉÎÇ ÁÂÏÕÔ Á ÍÅÔÁÌ ÓÕÒÆÁÃÅ ÔÈÁÔ ÃÁÎ ÓÕÐÐÌÙ ÅÌÅÃÔÒÉÃÁÌ ÓÈÏÃË ×ÈÅÎ ÉÔȭÓ 
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. 

E. Once the equipment is installed in the final place, the main power switch must 
be easily accessible. 

F. Only use power cords that have been supplied with the equipment. In case that 
you have to replace them, the spare ones must have the same specs that the 
original ones. 

G.  Make sure that the AC voltage in the electrical network is the same as 
the voltage selected in the equipment. Never connect the equipment to a 
power outlet with voltage outside these limits.  

 

 
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.  

     
WARNING 

For electrical safety reasons you only can connect equipment to 

power outlets provided with earth connections . 

This equipment can be used in installations with category II over-
voltage according to the General Safety Rules. 
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WARNING 

PC Control 

Some of these instruments are designed to be controlled from a PC. To 

preserve the integrity of the equipment it is essential that the attached PC 

itself conforms to basic safety and EMC standards and is set up in 

ÁÃÃÏÒÄÁÎÃÅ ×ÉÔÈ ÔÈÅ ÍÁÎÕÆÁÃÔÕÒÅÒÓȭ ÉÎÓÔÒÕÃÔÉÏÎÓȢ )Æ ÉÎ ÄÏÕÂÔ ÃÏÎÓÕÌÔ ÔÈÅ 

information that came with your PC. In common with all computer 

operation the following safety precautions are advised. 

Ɇ 4Ï ÒÅÄÕÃÅ ÔÈÅ ÃÈÁÎÃÅ ÏÆ ÅÙÅ ÓÔÒÁÉÎȟ set up the PC display with the correct 

viewing position, free from glare and with appropriate brightness and 

contrast settings 

Ɇ 4Ï ÒÅÄÕÃÅ ÔÈÅ ÃÈÁÎÃÅ ÏÆ ÐÈÙÓÉÃÁÌ ÓÔÒÁÉÎȟ ÓÅÔ ÕÐ ÔÈÅ 0# ÄÉÓÐÌÁÙȟ ËÅÙÂÏÁÒÄ 

and mouse with correct ergonomic positioning, according to your local 

safety guidelines.                            

.  
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4. MAINTENANCE 

 

 

 
WARNING: Failure to follow the instructions in this section may cause 
equipment fault.  

 

¶ PRESS KEYS SOFTLY ɀ Lightly pressing the keys is sufficient to activate them. 
 

¶ Equipments do not require being disinfected, but cleaned for removing urine, 
faeces and odour. To do so, we recommend using a wet cloth or paper with soap 
(which has no strong odour). NEVER USE ABRASIVE PRODUCTS OR 
DISSOLVENTS.  

 

¶ NEVER pour water or liquids on the equipment. 
 

¶ Once you have finished using the equipment turn it off with the main switch. Clean 
and check the equipment so that it is in optimal condition for its next use. 

 

¶ The user is only authorised to replace fuses with the specified type when necessary. 
 
 
 
 
 
 
 
 
 

 
 

  

Figure 1. Power inlet, main switch and fuse holder. 

 
 

FUSE REPLACEMENT 
 

In case of an over-voltage or other incident in the AC net making it impossible 
to turn on the equipment, check fuses according to the following procedure. 

 
 

 
 

1 Remove power cord from the power inlet 
 

SWITCH 
FUSE-HOLDER 

OPENING FLANGE 
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2 Open fuse-holder by pulling the 
flange with a regular 
screwdriver 
 

 
  Figure 2. Open fuse-holder door. 

 
3 Extract fuse holder using the 

screwdriver. 
 

 
  Figure 3. Extract fuse-holder. 

 
4 Replace fuses if necessary. Insert fuses in the fuse-holder in the correct position. 

 
 

  
 CORRECT INCORRECT 
 Figure 4. Fuses position. 

5 Insert again fuse-holder, both possible positions are correct because power supply 
is universal. 
 

6 If the fuses blow again unplug the equipment and contact technical service.  
 

     
WARNING 

 
For electrical safety, never open the equipment. The power supply 
has dangerous voltages.  
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6. INTRODUCTION 

 
The LE 1002 ɀ LE 1005 is a modular operant chamber system designed for working 
with rats, mice and pigeons. Its modular design allows easy adaptation to any kind of 
experiment. It is also possible to add or remove modules depending on the needs of 
the experimenter. 
 
The system is composed of 2 elements: an experimentation cage and the Link Box 01. 
It sends and receives signals to and from the computer using serial port RS-232.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 5. Experimentation Cage. 

The experimentation cage has 2 accesses (front and upper). This facilitates animal 
handling and cage cleaning. Both cage side walls have guides where modules can be 
inserted.  
 
There is a grid on the floor, which can be removed for cleaning. The bars are grouped 
in sets of 6 to administer shock to the animal (the sequence begins again in the 7th 
bar). 
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Figure 6. Link Box 01. 

 
Link Box 01 contains the electronic circuit that controls the modules and the power 
supply that feeds them. It has telephonic connectors to control up to 8 different 
modules. 
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7. EQUIPMENT DESCRIPTION 

7.1. LINK BOX 01 FRONT PANEL 

 
 
 

 

 

Figure 7. Link Box 01 Front Panel. 

 

¶ ON: Led that confirms that the equipment is on. 
 

¶ PORTS: Link Box 01 has 8 ports to control up to 8 different modules. 
 
 

     ON                                    PORTS 
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7.2. LINK BOX 01 REAR PANEL 

 
 
 

 

Figure 8. Link Box 01 Rear Panel. 

 

¶ POWER INLET: Power inlet, main switch and fuse holder. 
 

¶ REMOTE: DB9 connector that connects Link Box 01 to the MAIN connector of 
the next control unit. This connector remains free if the Link Box 01 is the last 
unit. 

 

¶ MAIN: DB9 connector that connects the Link Box to the REMOTE connector of 
the previous control unit. If the Link Box is the first unit, it is connected to the 
computer serial port. 

 

¶ CAGE: Cage identifier with which the program recognises the cage. The 
maximum number of cages is 40. The valid numbers range is from 00 to 39. 
Never set 2 cages with same number. 

     POWER INLET                REMOTE        CAGE MAIN 
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7.3. EXPERIMENTATION CAGE 

 
The experimentation cage has a front and an upper opening. The animal can be 
handled through these two openings. There is a grid on the floor to administer shock 
to animal. Bars are repeated in groups of 6 (there are 6 independent bars and the 
sequence begins again as of the 7th) so that the animal cannot stay isolated by 
touching the same bar. 
 

 
 

Figure 9. Experimentation Cage. 

 
There is a tray under the grid to collect the animal excrements. It can be removed for 
easy cleaning. 
 
Both side walls have guides to insert modules. This equipment is modular and 
different configurations can be prepared depending on the needs of the experimenter. 
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8. MODULES 

8.1. LEVER LE100X-65 

 
TYPE: 

  

Input 
 
FUNCTION: 
Response 

 Figure 10. Lever. 

The lever is an input module from the experimentation cage to Link Box 01. The 
experimentation animal can press it to obtain a positive reinforcement.  

8.2. RETRACTABLE LEVER LE100X-64 

 
TYPE: 

  

Input/Output 
 
FUNCTION: 
Response 

 Figure 11. Retractable Lever. 

The retractable lever is an input and output module from the experimentation cage to 
the Link Box 01. The experimentation animal can press it (input) to obtain a positive 
reinforcement. The lever can be hidden (output) to keep the animal from pressing it.  

8.3. LIGHT LE100X-67 

 
TYPE: 

  

Output 
 
FUNCTION: 
Stimulus 
 
 
 Figure 12. Light. 

The light is an output module which can be used to stimulate the experimentation 
animal. 
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8.4. VARIABLE LIGHT LE100X-677 

 
 
TYPE: 

 
 

Output 
 
FUNCTION: 
Stimulus 

 Figure 13. Variable light. 

 

The variable light is an output module which can be used to stimulate the 
experimentation animal. The light intensity can be modified with the potentiometer 
labelled Intensity . 

8.5. ACOUSTIC STIMULUS LE100X-90 

 
 
TYPE: 

 
 

Output 
 
FUNCTION: 
Stimulus 

 Figure 14. Acoustic Stimulus. 

 

The acoustic stimulus is an output module which can be used to stimulate the animal 
with a fixed frequency of 3 kHz. The sound volume cannot be modified. 
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8.6. VARIABLE ACOUSTIC STIMULUS LE100X-42 

 
TYPE: 

  

Output 
 
FUNCTION: 
Stimulus 

 Figure 15. Variable Acoustic Stimulus. 

The Variable Acoustic Stimulus in an output module which can be used to stimulate 
the experimentation animal. It has a 5-channel digital selector that makes it possible 
to choose among 28 different tones. The equipment is shipped with a fixed frequency 
setting of 2850 Hz. The sound volume can be adjusted with a potentiometer. It is 
shipped with a setting of 85 dB at 40 cm distance with the pure tone of 2850 Hz. To 
access tone and volume controls, remove the rear lid and extract the black side box. 
The tones and digital selector settings to choose them are listed in the next table. 
 

Nº DESCRIPTION CODE 

1  Alternate tones 800/970Hz at ¼ sec.  11111 
2  Sweeping 800/970 Hz at 7 Hz  11110 

3  Sweeping 800/900 Hz at 1 Hz  11101 
4  Continuous at 2.850 Hz  11100 
5  Sweeping 2.400-2.850 Hz at 7 Hz  11011 
6  Sweeping 2.400-2.850 at 1 Hz  11010 
7  Slow Whoop 11001 
8  Sweeping 1.200-500 Hz at 1 Hz  11000 
9  Alternate tones 2.400/2.850 2 Hz  10111 
10  Intermittent tone 970 Hz a t1 Hz  10110 

11  Alternate tone 800/970 Hz at 1 Hz  10101 
12  Intermittent tone 2.850 Hz at 1 Hz  10100 
13  970 Hz at 1/4s On  / 1s Off  10011 
14  Continuous at 970 Hz  10010 
15  554 Hz for 100 ms and 440 Hz for 400 ms  10001 

16  Intermittent, 660 Hz, 150 ms On/150 ms Off  10000 
17  Intermittent, 660 Hz for 1.8 s On/1.8 s Off  01111 
18  Intermittent, 660 Hz for 6.5 s On/13 s Off  01110 
19  Continuous 660 Hz  01101 
20  Alternate 554/440 Hz at 1 Hz  01100 
21  Intermittent, 660 Hz at 1 Hz  01011 
22  Intermittent, 2.850 Hz, 150 ms On/100 ms Off  01010 
23  Sweeping 800-970 Hz at 50 Hz  01001 
24  Sweeping 2.400-2.850 Hz at 50 Hz  01000 
25  Intermittent , 970 Hz, 500 ms On/500 ms Off  00111 
26  Intermittent, 2.850 Hz, 500 ms On/500 ms Off  00110 
27  Continuous at 4 kHz  00101 
28  Alternate tones 800/970 at 2 Hz  00100 
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8.7. ADJUSTABLE ACOUSTIC STIMULUS BY SOFTWARE LE100X-41 

 
 
TYPE: 

  

Output 
 
FUNCTION: 
Stimulus 

 Figure 16. Adjustable Acoustic Stimulus by Software. 

The Adjustable Acoustic Stimulus by software has a range of frequencies between 100 
Hz and 20 kHz. Its volume is also adjustable. Both parameters (volume and frequency) 
are set through the PackWin software. 
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Figure 17. Volume vs. Frequency, parameter (sound units). 
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8.8. WHITE NOISE GENERATOR LE100X-43 

 
TYPE: 

  

Output 
 
FUNCTION: 
Stimulus 

 Figure 18. White noise generator. 

The sound that contains all frequencies is known as white noise. The white noise 
generator is an acoustic stimulus that generates this kind of sound. 

8.9. SIX TONES GENERATOR LE100X-44 

 
TYPE: 

  

Output 
 
FUNCTION: 
Stimulus 

 Figure 19. Six Tones generator. 

The Six Tones Generator is an acoustic stimulus in which either volume or frequency 
can be set (there are 6 fixed frequencies that can be selected by means of a rotary 6-
position selector, 500Hz, 1kHz, 2kHz, 3kHz, 4kHz y 5kHz). 

8.10. PELLET DISPENSER LE100X-50 

 
TYPE: 

  

Output 
 
FUNCTION: 
Positive 
reinforcement 

 Figure 20. Pellet dispenser. 

The Pellet dispenser is a positive reinforcement that gives one pellet to the 
experimentation animal if it correctly answers the experimental protocol.  
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8.11. DROP DISPENSER LE100X-60 

 
TYPE: 

 
 

Output 
 
FUNCTION: 
Positive 
reinforcement 

 Figure 21. Drop dispenser. 

The Drop dispenser is a positive reinforcement mechanism that gives one drop of 
drink to the experimentation animal if it correctly answers the experimental protocol.  

The module comes factory set for the drop falls during 50ms. This setting can be 
changed if desired, there is a hidden potentiometer with a circular plastic cap, if we lift 
the cap and turn the knob clockwise the time will increase, if on the contrary we turn 
the knob counter clockwise the time will decrease. 

8.12.  DROP DISPENSER WITH LIGHT CONTROLLED BY 
SOFTWARE AND DETECTION LE 100X-58 

 
TYPE: 

 

 2 Outputs / 1 Input 
 
FUNCTION: 
Positive reinforcement, 
Stimulus and Detector 

Figure 22. Drop dispenser with light controlled by software and detection. 

 
This is a combination of 3 modules: 

¶ 1 Drop dispenser. 

¶ 1 Light controlled by PackWin software with 3 light intensities. 

¶ 1 Photoelectric detector. 

C 
A 
P 
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8.13. SPOON LIQUID DISPENSER LE100X-61 

 
TYPE: 

 

Output 
 
FUNCTION: 
Positive 
reinforcement 

 Figure 23. Spoon liquid dispenser. 

 

The Spoon liquid dispenser is a positive reinforcement that gives one drop of drink to 
the experimentation animal if it correctly answers the experimental protocol.  

8.14. MECHANICAL DETECTOR LE100X-33 

 
TYPE: 

 
 

Input 
 
FUNCTION: 
Detector 

 Figure 24. Mechanical detector. 

 
The mechanical detector works together with the feeder/drinker. It detects by means 
of a magnetic switch when the animal places its head in the feeder/drinker to access 
the positive reinforcement. 
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8.15. PHOTOELECTRIC DETECTOR LE100X-51 

 
TYPE: 

  

Input 
 
FUNCTION: 
Detector 

 Figure 25. Photoelectric detector.  

The photoelectric detector works together with the feeder/drinker. It uses an infrared 
beam to detect when an animal places its head in the feeder/drinker to access the 
positive reinforcement. 

8.16. NOSE POKE LE 100X-73 

 
TYPE: 

  

Input 
 
FUNCTION: 
Detector 

 Figure 26. Nose poke. 

The Nose Poke is a hole that works together with a photoelectric detector. It detects 
when the animal introduces its head in the hole. 

8.17. SHOCKER LE100-26 

 
TYPE: 

 

 

Output 
 
FUNCTION: 
Negative 
reinforcement 

 Figure 27. Shocker. 

This is negative reinforcement that supplies an electrical shock to the animal through 
the electrical grid in the floor of the cage, when it incorrectly answers the 
experimental protocol. 
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8.18.  INFUSION PUMP LE1020 

 
TYPE: 

a)  

 
 
 
b) 

Output 
 
FUNCTION: 
Positive 
reinforcement 

 Figure 28. Infusion pump: a) Rat, b) Mouse. 

If an animal correctly answers the experimental protocol, as a reward, it can receive an 
injection of drug in its brain by means of a swivel. 

8.19. MANUAL BUTTON 

 
TYPE: 

 

Input 
 
FUNCTION: 
Reinforcement 
activation 

 Figure 29. Manual Button. 

The experimenter pushes a manual button when a positive or negative reinforcement 
is to be administered to the animal. 

8.20. Y CONNECTOR 

 
TYPE: 

 

Connector 
 
FUNCTION: 
Ports 
expander 

 Figure 30. Y Connector. 

When more than 8 modules are needed in a cage, the Y connector can be used to 
connect two modules in a port, but one of them must be of the input type and the 
other one must be of the output type (for example, a Lever and a Light). 
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8.21. ACTIVITY WHEEL LE100X-82 

 
TYPE: 

 

Input 
 
FUNCTION: 
Response 

 Figure 31. Activity wheel. 

The activity wheel is an input module from the cage to the Link Box 01. The wheel has 
four magnets, one for each quarter of turn; each time a magnet passes the magnetic 
sensor provides a pulse The animal can turn the wheel to get such positive 
reinforcement. 

8.22. CHAIN RESPONSE LE100X-83 

 
TYPE: 

 

Input 
 
FUNCTION: 
Response 

 Figure 32. Chain response. 

The chain response is an input module from the cage to the Link Box 01. The animal 
can pull the chain to get such positive reinforcement. 
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8.23. ELECTRICAL LICKS DETECTION LE100X-70 

 
TYPE: 

 

Input 
 
FUNCTION: 
Response 

 Figure 33. Electrical lick meter. 

The module LE100X-70 allows the detection and counting of the number of licks 
produced by rats and mice. It reflects the animal's drinking behaviour. For this, it uses 
a standard cage associated with a grid floor. A highly sensitive electronic circuit 
connected between the bottle and the floor of the grid allows detection when the 
animal closes the circuit. The current detection is not perceptible by the animal (less 

than 0.4 mA). 
 
Each lick will produce an output pulse, thus allowing the counting of these licks. The 
module is connected to a Linkbox 01 module that interfaces with the computer and 
thus allowing the execution of complex programs for drinking studies. 
 
It allows the simultaneous application of shocks in the grid by using a stimulator 
module (shocker), while operating the module LE100X-70. 

8.23.1. MODULE CONNECTION 

 
1) Connect the coupling connector on the grid 

of the cage 
 

 
 

 

Figure 34. Coupling connector. 

2) Connect the black banana to the coupling connector 
 

3) Connect the red banana to the bottle 
 

4) Connect the telephonic connector to the port of the Linkbox 01 determined by 
the configuration file "jaulas.box". 
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8.23.2. SPECIFICATIONS: 

 
Voltage: 5V DC 
Maximum Power: 0.5 W 
Working temperature: 0ºC to +50ºC 
Detection High Impedance: 1.5MБ 
Pulse Output: >= 40 ms 
Dispenser Volume: 100ml 
Lick detection current: < 0.4 µA 
Dimensions: 78x40x22 mm 
Weight: 62 gr. 
 

8.24. INTRACRANIAL STIMULATOR LE12705 

 
 
TYPE: 

 

 

Output 
 
FUNCTION: 
Stimulator 

  

Figure 35. Intracranial stimulator . 

 
The intracranial stimulator delivers electrical stimuli directly into the brain of the 
animal by means of electrodes implanted in the skull of the test subject . The intensity 
of the electrical stimulus varies from 0 to 200A and is controlled via software. The 
module has two interchangeable fronts for both rats and mice cages. 
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9. EQUIPMENT CONNECTION 

The next figure features an example of equipment connection. 

 

Figure 36. Example of equipment connection. 

The following module configuration is used in this example:  
 
















