Product Overview

Sophisticated Life Science Research Instrumentation

TSE Operant Behavior Systems

Sophisticated solutions for mice and rats



Specifications subject to change without notice
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[ TSE Operant Behavior Systems

TSE Operant Behavior Systems are designed for
carrying out operant behavior tasks with small
rodents in a high-quality environment.

Completely independent operation of up to 32
Skinner boxes is provided.

Our fully computerized Skinner boxes available for
rats and mice are modular systems built together
from a wide choice of individual components to
meet your specific requirements. We provide a
variety of different function modules that are easily
mounted into the box base construction.

A Skinner box comes complete with one or two
multi-function panels each featuring 3 or 4 slide-in
elements. For a quick change in setup simply pull
the modules out and switch them around.

A standard test box typically contains one or two
levers that the animal can press. The levers can be
motorized to move them out of reach of the animal.
Nose-poke modules can be used instead of levers
as response elements.

The reward is delivered via pellet dispensers (new
design!) or liquid dispensers. The food or liquid
receptacle can be equipped with infra-red sensors
in order to register animal approach; alternatively a
flap in combination with a microswitch is used as
head entry detector. Different models of liquid
dispensers allow you to configure flow rate and
target volume as required.

A choice of colored lights (red, green, white) serve
as discriminative stimuli. A light can also be
integrated into the lever itself.

If desired, audio and noise generators provide
auditory stimulation or generate background noise.
Alarm sounds (sonalert) can also be used if
required.

For application of electrical stimuli we provide
shockable floors. Alternatively we also offer non-
shockable mesh floors or custom-floor inserts.

Box control and data acquisition is made easy with
our comprehensive OBS software package.

All Skinner boxes can run one of the predefined
standard procedures; alternatively individually
designed schedules can be created employing our
unique free programming option. Analysis includes
cumulative recorder graphs as well as test-specific
results tables that can always be modified on
request. Export files are generated for further
statistical calculations.

The TSE Operant Behavior System is undergoing
continuous development in cooperation with our
users and new functions are being added at
frequent intervals. If you are interested in hardware
modifications or in a new type of analysis please
contact us and we will discuss your specific needs!

For ordering please refer to the detailed product list included in this brochure.
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Base Construction

A Skinner box basically consists of a light-weight
base construction made of aluminium and PVC.
The modular profile system is combined to form
one (on the right side) or two (on both sides) multi-
function panels each accepting three or four slide-
in function modules. This allows you to quickly
change the setup by simply pulling the elements
out, placing them into another position of the
panel(s) and connecting them to any of the plug-in
connectors mounted to the multi-purpose adapters.

All modules can be individually inserted into any of
the slots available. Blank modules are available to
fill unused spaces.

Base construction
2-panel box — mouse / standard size (3 rows)

Box Dimensions

“Mouse” Standard (3 rows)

159 x 165 x 175 (LxWxH)
base plate 300 x 300 mm (LxW)
base plate 500 x 300 mm (LxW)

Inner box size:
1-panel:
2-panel:

“Mouse” Extra-large (4 rows)

270 x 218 x 175 (LxWxH)
base plate 500 x 300 mm (LxW)
base plate 700 x 300 mm (LxW)

Inner box size:
1-panel:
2-panel:

“Rat” Standard (3 rows)

284 x 268 x 220 (LxWxH)
base plate 500 x 300 mm (LxW)
base plate 700 x 300 mm (LxW)

Inner box size:
1-panel:
2-panel:

“Rat” _Extra-large (4 rows)

Inner box size:
1-panel:
2-panel:

485 x 358 x 220 mm (LxWxH)
base plate 700 x 400 mm (LxW)
base plate 900 x 400 mm (LxW)

Multi-function panel — 3 rows (mouse)

FuIIy quipped mouse boxes
Left: 1-panel box, Right: 2-panel box

Each basic unit is completed with your choice of
function elements such as liquid or pellet dispen-
sers, response levers or stimulus lights.

1-panel rat box — fully equipped

After removing the function elements the basic
construction can be easily cleaned.
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‘ Box Floors

A variety of box floor types is available to meet
your requirements. The grid floor type is the most
common floor type.

Shockable floor grid (rat)

Shockable Grid Rod Floor

Material: stainless steel

Mouse: rod & 4 mm, distance* 8.9 mm
Rat: rod & 6 mm, distance* 19.5 mm
* distance rod center to rod center

The grid floor allows you to apply an electrical
stimulus if negative reinforcement is required. The
control unit is then equipped with a microproces-
sor-controlled shocker (scrambler) module to pro-
duce these foot shocks. The module ensures a
constant current with a high degree of accuracy. If
the experimenter requires, a pulsating stimulus
current can also be applied.

Programmable Shock Generator

Current type constant / pulsating (50 Hz)

Current strength  0.1...3.1mA (in steps of 0.1mA)

(up to 4.5mA on request)

The module always carries out a so-called current flow check,
i.e. a check is made if current is really flowing. If the animal is
standing on the grid rods so that the same potential is received
by all paws, then a grid repoling takes place so that the animal
again receives a stimulus current.

The electrified grid floor can be easily removed for
cleaning purposes by simply unplugging the con-
nector on the rear side.

Floor connector

Contact safety device )

A contact safety device mounted at the box door
guarantees that any electrical stimulus is switched
off when the door is opened.

The mesh floor type is a non-shockable
alternative to the grid floor.

Non-Shockable Wire Mesh Floor

Material:  stainless steel
Mouse: & 1mm wire mesh, 6mm square
Rat: custom made (animal weight required)

Non-shockable wire mesh grid (ousg)

Each box is equipped with a waste pan underneath
the grid or mesh floor. These droppings collectors
are made from stainless steel.

Plastic insert

Droppings collector

Instead of using stainless steel floors special floor
inserts that are placed into the droppings collector
are available. These inserts feature a structured
surface in order to provide a grip for the animal.

We also manufacture special floor plates to meet
your specific needs.
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Stimulus Elements

Stimulus Lamps

Left: Triple-stimulhs lamp set
Center: Single red cue lamp
Right: Red stimulus LED

Stimulus lamps (or cue lights) are available in a
variety of configurations. The triple modules con-
tains 3 lamps: red, green and white. The single
lamp module is available in any of the 3 colors
(please specify when ordering). All lamps are
mounted behind protective plastic covers.

Stimulus Lamps

Color green, red or white
Diameter 9 mm
Output 1.2 watt

Stimulus lamps are usually combined with re-
sponse levers for general cueing and discri-
mination.

Triple stimulus lamp sets mounted over response levers
Left: Mouse - vertically, Right: Rat - horizontally

The stimulus light can also be mounted inside a
nose-poke response module or a special lever if
close proximity of stimulus and operandum is
required.

Left: Nose-poke module + integrated lamp (not visibl)
Right: Rat lever with integrated light

Small LEDs are also available. Please tell us the
color and the intensity you need.

Stimulus LEDs

Color green, red or white
Diameter 5 mm
Intensity standard or bright

Olfactory Stimulus Module

Olfactory stimulus modules are available as single
channel or triple-channel units. They allow to
deliver olfactory stimuli to the animal.

The olfactant, usually in form of a liquid, is put into
a small reservoir equipped with an inlet and an
outlet port. This chamber is connected to a suitable
air supply so that the olfactant evaporates into the
air in the chamber. A software-controlled valve
allows to deliver the gas for a user-defined dura-
tion during the experiment.

House Light

The house light is available with red or white cover
(easily exchangeable). It can be mounted on top of
the box lid, fixed to the box side or configured as
slide-in function module (please specify when or-
dering).

House Light

Color red or white
Diameter 21 mm
Output 2 watt
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\ Audio Elements

| Reinforcer Elements

g

Left: Rat box — partial speker module
Right: Mouse box - stand-alone speaker module

In order to present auditory stimuli (sound, noise) a
speaker module in combination with an audio
and/or noise generator that is built into the control
unit is required.

Left: Cot;ol' unit knobs for amplitude setting
Right: Sonalert slide-in module

Control knobs at the control unit front panel allow
the selection of the desired amplitude for both
audio signals independently.

A low-cost version to produce cueing sounds is the
stand-alone Sonalert® audio module that does not
require an audio generator. The high-pitched con-
tinuous tone is generated with a fixed frequency in
2 different magnitudes. Combine several modules
for high-low tone discrimination.

Audio Elements
Noise Generator: White noise with adjustable am-
plitude.

Sound Generator:  Sound (sine) at a fixed standard
frequency of 10 kHz with adjust-
able amplitude. Optional variable
frequency setting (2 ... 20 kHz).
Sonalert®: Alarm sound with 1.8, 2.3, 3.3, 3.5,
3.7, 4.0, 4.2 or 4.6 kHz frequency
(specify when ordering). Manually
adjustable amplitude (2 settings).

| Pellet Feeder

Our newly constructed pellet feeders are suitable
for use with all standard dust-free pellets (3 models
for 14mg or 20mg or 45mg pellet size).

Pellet dispenser — rat model

The durable construction ensures reliable perfor-
mance for many years. Activation is performed
with a short impulse from the PC; pulses longer
than the time required for the pellet disk to move
one step (=1 pellet) will result in dispensing
multiple pellets.

A pellet dispenser is combined with a pellet recep-
tacle module. In the rat version the entry port of
the delivery tube is located at the back wall of the
module; in the mouse box the tube connects to the
top of the receptacle.

Left: Rat pellet thrugh with fIa door
Right: Mouse pellet through

The rat food receptacle may be equipped with an
optional flap door.
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Liquid Dispenser

We offer 2 varieties of liquid dispensers:

[1 the Advanced model and
[0 the Ultra-precise model

1. Advanced Model

This is a drop-type liquid dispenser featuring a
software-controlled magnetic valve that is opened
for a user-defined length allowing you to deliver
liquid with @ minimum volume of app. 50 pl. It is
suited for any non-viscous liquid such as water or
aqueous drug solutions. Standard dispenser filling
volume is 150ml. Larger bottles for long-term expe-
riments are available on request.

Liquid receptacle for mouse - without flap

The fluid is delivered into a central cup surrounded
by overflow holes in order to allow surplus liquid to
flow into a container that is placed below.

The rat liquid receptacle may also be equipped
with an optional flap door.

&

Depending on the syringe size volumes as small
as 0.4 ul can be administered per step.

A software-controlled micro-stepper motor drives a
microliter syringe that is mounted in a special
holder. Rat and mouse models differ in holder
capacity (i.e. syringe sizes) and therefore in
achievable flow rates.

The fluid is delivered into a specially designed
micro-reservoir and can be easily licked off by the
animal.

We also provide suitable syringe models in a
variety of sizes.

Left: Liduid dispenser ultra-precise
Right: Mini-reservoir

Due to its very low flow rates the ultra-precise
liquid dispenser is also suitable for intravenous
drug administration experiments (see section
Options).

Head Entry Detectors for Reinforcers

2. Ultra-Precise Model

This dispenser type has been designed for applica-
tions where very small and accurate amounts
(<50ul) of liquids are to be delivered. It is mainly
used for mouse conditioning experiments to deliver
small volumes of liquid orally (e.g. 2 ul per
response), but can also be manufactured for rat
applications.

Head entry into the reinforcer receptacle can be
registered if desired (i.e. to detect food and liquid
removal).

If the rat food and liquid receptacles are equipped
with a flap door this can be combined with a
micro-switch in order to monitor the animal’s
actions. Alternatively the opening my be equipped
with an infra-red sensor beam to monitor animal
approach. This detector is available for rat and
mice food receptacles and liquid dispenser
“Advanced” configurations.
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Response Elements

Response Levers

Response levers for mice and rats are usually
used in conjunction with stimulus lights mounted
above the lever.

The standard lever is made of chew-proof stainless
steel but can be made of eloxated colored

aluminium if desired.

Left: Rat lever module
Right: Rat lever with integrated light

Special levers with integrated lights are also
available.

Mouse lever mounted into a panel

Response levers may be equipped with a motor to
retract the lever during certain time intervals.

Response Levers — Minimum Actuating Force

Mouse: 3-5¢g
Rat: 15g

Response Levers — Height above Grid

Mouse: 20 mm
Rat: 40 mm

Nose-Poke Modules

Instead of pressing a lever the animal may be
required to exhibit a nose-poke response for
reinforcement delivery.

The nose-poke module registers the entry of the
animal’s head into a circular or rectangular hole
(please specify type and size when ordering) by
means of an infrared sensor mounted across the
opening (the light (950nm) is invisible to the
animal).

Ratnose—poke modules
Left: Circular - diameter 26mm
Right: Rectangular with infra-red sensor (arrow)

A stimulus lamp (cue light) can be added to the
back wall of the unit (red, green or white).

Options

[J In the 1-panel box configurations an additional
food crib can be mounted to the box side wall
for long-term experiments. It holds all standard
food pellets. Please specify food type and filling
volume when ordering.

Food crib
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[0 In self-administration experiments drug infu-
sion is performed as positive reinforcement.
Fluid can be administered with a low-flow sy-
ringe pump or alternatively employing our ultra-
precise liquid dispenser. A swivel/tether com-
bination is required for these applications. A
counterbalance arm is mounted to the box top
or the base plate (mouse & rat models avail-
able) for mounting the swivel that holds the
tube. The swivel holder is available in a variety
of sizes to hold fluid swivels of different brands.

Special cage lids with a central cutout are pro-
vided to give access to the inner cage.

Rat box- éohfigured for drug-i

fusion

[0 A multi-channel software-controlled external sti-
mulator may be integrated into the system if
electrical stimulation via intracranial electrodes
with very short impulses is required for positive
reinforcement.

The stimulator features:

= variable current amplitude: 20 pA ... 1020
uA adjustable in steps of 4 pA
rectangular pulses
pulse width: 0.07 ms ... 65025 ms
adjustable in steps of 0.07 ms
= selectable type of stimulation: constant
(non-pulsed) current or pulsed constant
current
= if pulsed constant current is selected gene-
ration of pulse sequences with
- 2...255impulses per sequence
- impulse interval: 4 ... 1020 ms in steps
of 4 ms (can be changed if required)
- selectable current polarity (positive or
negative)
- pole reversal of pulses via relays with
reversal time of approx. 30 ms

Uy

= We also provide mounting devices for Plastics
One swivels. In this configuration no counter-
balance arm is required.

= All our syringe pumps combine very low flow 0
rates (down to 0.001ul/h) with simple operation.
All models can be operated with any type of
syringe and may be controlled via the OBS
software

If you want to monitor overall activity during the
experiment an Infrared Activity Sensor unit
may be mounted to the box ceiling. This system
registers activity by sensing the body-heat
image of the subject underneath.

[J We also provide for monitoring and VCR
recording during the experiment using low-light
CCD miniature cameras mounted in a slide-in
module (for horizontal view) or to the box ceiling
(for full floor area view). If used with 880nm
LEDs the cameras can be operated in total
darkness.

Liqui dispeer ultra-precise, mounted horizontally
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\ Example for Box Configurations - Mouse

Dual-Liquid Dispenser Box

For preference tests

e 2-panel box - standard size (3 rows)

e 2 ultra-precise liquid dispensers with micro-
reservoir

e 2 response levers, ultra-sensitive

e 2 stimulus-lamp triple-sets

e 1 speaker module

e 1 house light (red)

e 1 blind plate

e Shockable floor grid

e Optional syringes & tubing

Self-Administration Box
For intravenous self-administration of drugs

2-panel box - standard size (3 rows) *

1 ultra-precise liquid dispenser

2 response levers, ultra-sensitive

2 stimulus-lamp triple-sets

1 house light (not shown) mounted on lid with
swivel opening

3 blind plates

Floor mesh (non-shockable)

1 counter-balance arm

Optional swivel, tether & tubing

Feeder-Only Box
For all standard tests

2-panel box - standard size (3 rows) *

1 pellet dispenser (20mg type) with mini-recep-
tacle

1 response lever, ultra-sensitive

1 stimulus-lamp triple-set

1 speaker module

1 house light (red)

3 blind plates

Shockable floor grid

If the second panel is not required for further
extensions you can also order the 1-panel base
construction instead.
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Liquid Dispenser Box
For all standard tests

1-panel box - standard size (3 rows)

1 liquid dispenser “Advanced” with receptacle
1 response lever, ultra-sensitive

1 stimulus-lamp triple-set

1 speaker module

1 house light mounted on lid

Shockable floor grid

Example for Box Configurations - Rat

Multi-Purpose Box

1-panel box — extra-large (4 rows).
1 pellet dispenser (45mg) with receptacle, flap
& micro-switch
¢ 1 liquid dispenser “Advanced” with receptacle,
flap & micro-switch
2 response levers
2 stimulus-lamp triple-sets
1 house light
Food crib

Drug Discrimination Box
For drug discrimination procedures

1-panel box — standard (3 rows)

1 pellet dispenser (45mg) with receptacle, flap
& micro-switch

2 response levers

2 single stimulus lamps (red)

1 house light (white)

Shockable floor grid

Self-Administration Box
For intravenous self-administration of drugs

e 2-panel box — standard (3 rows)

1 ultra-precise liquid dispenser

2 nose-poke response modules with integrated
stimulus lamp

2 single-cue-lights (red LED)

1 speaker module

1 house light, red, side-mounted
4 blind plates

Shockable floor grid

1 Counter-balance arm

Optional syringes, swivel & tubing
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\ Housings

The whole setup is operated in sound-attenuating
housings equipped with a ventilation fan.

All housings also feature a one-way observation
window in the front door to allow monitoring during
the experiment. A manually operated house-light is
also included.

The housing features a sliding floor plate for easy
removal of the test box.

Housing Dimensions - Examples

Mouse
2-panel box (standard) 530 x 370 x 700 (LxWxH)
Rat

1-panel box (standard) 620 x 380 x 430 (LxWxH)

Control Unit & PC

The control unit provides the connection between
the Skinner boxes and the computer. It contains all
the electronics for controlling the box components
and it transfers the measuring data to the control
interface built into the system computer. An IBM-
compatible computer (Pentium) with the Windows
operating system is required.

Software Control

The comfortable “OBS” Windows software that
controls the experimental procedure and collects
the measuring data is very easy to learn and use.

The software languages currently available are
English and German. The OBS software currently
runs under the operating systems Windows 95, 98,
NT and Windows 2000.

The software package can also be purchased se-
parately and adapted to existing operant behavior
equipment.

Box Type and Configuration
The flexible OBS software is designed to be used

in conjunction with a variety of conditioning sys-
tems. It can control

= Standard Skinner boxes,

= b5-Hole-Boxes and

= Universal Conditioning Boxes (“Universal
Mazes”).

Information about the other box types will be sent to you on
request

Simply activate the box type you want to work with
and all program functions that are available for this
box type are automatically loaded.

[*|Box Type [_ O[]
rBox Typ
£+ Skinner Box

" B-Hole-Box

€ Universal Cond. System

rBoxContral—————————————
* Standard Paradigms

€ Programrming

[ T |
* Cancel |
7 Heb |

Your individual box configuration is preconfigured
in the software. These entries can always be
changed if the system is upgraded with additional
function modules.
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: °"|Configuration “Skinner Box"

~Audio Output—————————
I~ Sound

I Moise!
I Sonaler:

Mot Cantral——————
I Motor Lever 1
I~ Motaor Lever 2

[ Electrical Stimulus————
™ E-Stim.

~Input Elements [Senzors}

¥ Lever 1 ¥ Lever2

[ Lid1 [ Lid2

I~ Photo Sensor 1 I~ Photo Sensor 2
I~ Special1 I~ Special 2

I~ See-Saw Floor
[~ Cantact Safety Device

¥ Light 1 red
[¥ Light 1 green
¥ Light 1 yellow
¥ House Light

¥ Light 2 red
¥ Light 2 green
¥ Light 2 pellovs

—isual Dutput [Houze and Cue Lightsh——————————

[ Reinfarcer
I Feeder i ¥ Liguid Dispenzer 1 I~ Extemal1
[ Feeder2 ¥ Liqud Dispenser2 || [~ Estemal2
&1 e " Time £ 1 i
(= Gtepper hotor ¥ Stepper Mator ) Steppen otar
) Zpulses

Duration |

Factor Stepper Motor |1 =

Schedule Selection

The OBS software package offers a number of
preconfigured standard tests that are ready-to-use
when the software is installed. Choose between

[1 3 Ratio schedules (fixed, variable & progres-

sive)

[J 3 Interval schedules (fixed, variable & progres-

sive),

[ Differential Reinforcement of High & Low Rates
(DRH/DRL),

[J Geller Conflict tests,

[1 Active Avoidance & Sidman Avoidance,

[J Drug Discrimination

or select between a couple of training modules.

These standard paradigms are undergoing contin-
uous further development according to the latest
research applications!

[ Trial Parameters "Ratio”

I Mo of Rewards

[~ Trial End after
¥ Duration 0 min i< Lever 1
¥ MNo.ofPhasss |2 PhassLengthl®0 s

[~ Time Parameter

—Settings for Reaction with————————————————

o

Fiatio at Start
Duralion Confimation |2 s Give cue with
Delay React. /R einforcem IEI @
Time Out after Reaction ID B

[077] Light 1 green

Change

~During Experiment
[016) House Light

Reinforce withr

Change |

[~ Reaction with

¥ Leverl

[047] Feeder 10N

Change

Duration

I~ Lever2 ~Caonfirm with

[~ Ratio Definition

[072) Light 1 yallow

Change

“ariation Ratio d % & FRAR Show Time Outwith—————————————

PR

W DK

£ Closs |

Change

? Help

&

The trial parameter window gives access to all box
elements (input and output components) that are
available in the schedule selected. You can always
vary a schedule and save it under a new name; in
this way it will be immediately available at any time
required.

Free Programming Option

If you prefer to have complete control over your
experimental procedure the brand-new Free
Programming Option that forms an integral part
of the Operant Behavior software package is the
first choice for you.

With the easy-to-learn OBS language — it is similar
to BASIC - and a maximum of user-support during
programming you can build any schedule of
reinforcement that is supported by your specific
hardware. Create, vary and store your individual
schedule to meet your specific needs!

A short tutorial included in the package helps to
understand and successfully use the language in
very short time.

[ *"|Pragram Editor / Skinner-Box [_[oIx]
Wame Progiam File
“feede. obp =l Y New | B3 gave ” # Cancsl | 7 Help |
~Editor Interpreter
; Programfile OBS = Save and Check Code
: File Feeder.OBP
; Counts lever presses ($wl) end saves the counts B Pt
; after 5 lever presses (FR5) the feeder is activated —
; Cue with LightlGreen P——
; Confirm with Lightl¥ellow L

; Duratioen 30 Minute
; Wariables
VAR EndExperiment Count3wl MemoSwl CountFeeder

Variables end Devices

[ROTA1 Sensor Rotation
SWl  Sensor Switch L (0=

: Logos N
N SW2  Sensor Switch 2
LOGO End 51 »= EndExperiment W3 Sensor Switch 3

Logo SwitchlOn 5wl = 1 and MemodSwl = 0 W4 Sensor Switch 4
Logo SwitchlOLE Swl = 0 and Nemowl = 1 :

i 5US  Sensor Switch 5
Lo e SWE  Sensor Switch &

CECOSZaNES s, LOC1  Sensor Locatiom (1

Hei LOC2  Sensor Location 2
= DRINKL Dispenser Liguis
R R FEED] Dispenser Food 1
EU“""S"’l =0 FEEDZ Dispenser Food 2
CEAN T B FEED3 Dispenser Food 3
e FEED4 Dispenser Food 4 %
Lightol := 1 = s -

Preparing & Starting a Trial

To start a trial simply click on the desired box in
the so-called trial monitor and select a test
paradigm or a self-programmed schedule of your
choice.

In order to characterize the experiment various
entry fields are available. These identifiers — such
as animal, experiment or trial number - later allow
easy searching through the data base and are also
outputted in the protocols.

USA / Canada / Mexico Phone 1-989-698-3067 ¢ Fax 1-989-698-3068 ® Toll-Free (USA / CDN): Phone 1-866-466-8873 ® Fax 1-866-467-8873




15

&

Animal & Trnial Data for Box 1 /Skinner-Box
Current Data Director

’7 C:\ProgrammesTSESOBS

—Animal D ata [ Control Parameter
Arirnal Murnber 1 Ratio
Group W Trial Dration [min] 15
Sigsin CRTEL/E) Ratio Slért 5
O o
Weight & : :

r~Trial Data
Trial Mo. 1
Exp. Mo 1 Tupe | Parameters |
Code
Operator IMUHE'
Comment IMG‘ES
Suhstance I v ok X Cancel |
Daoss I ? Help | Markers |

Now the animal is placed into the box. Data
acquisition is then started by pressing a single key!
All boxes that are connected up can be started and
stopped independently in this way - each running a
different schedule!

The Trial Monitor

The so-called “trial monitor” allows a rapid over-
view throughout the course of the experiment.

Colored symbols for all defined response, stimulus
and reinforcer elements as well as the output of
response and reward events enable the user to
see the status of all connected boxes at a glance.
If more than 4 boxes are connected up a switch
can be made to display these other boxes.

Anim Mo, 20 Responses: B Anim.No, & Responses: 13
1 0:14:25 Ratio: 4 Phase:5 2 0:07:00 Interval (s): 9
Ratio Rewiard : 1 Interval Reward : 6

AnimMo. 111 Responses: 2 Anirm.Mo. § Responses: 18
3 0:01:34 Interval (s): 8 4 0:10:00 Ratin ;1 Phase ' 4
Interval Reward : 2 Ratio Reward : 16
DADBS [ Cee | P Hep
18:09:44 16:38

~Grour +Group

Trial Monitor “Standard paradigms”

If you are running a self-programmed schedule the
monitor outputs only that information that has been
programmed in the control file giving you total
control on what is being displayed.

Trial Monitor /Skinner-Box

A |onon” Start i 2 |[Tostart -
0007 “SWITEHi 1 pleass
00:10° SWITCHI 2 cick
00:21 SWITCHI 3 =l here: =l
Animalho on
3 |[To stert - ] |[To start B
please please
click click
here: =l here: =l
Animaio [T} Animaio [T}
5 |[To start - 5 |[To start -
pleass pleass
cick cick
here. = here: =l
Animalho on Animalho on
7 |[Tostart o 8 [[Tostart -
please please
cick cick
here:. LI here: LI
Animalho o0 Animalho o0
Demo
’750,@40_ T2 owi| swe| swa| swe ‘ [£]|lose 7 Help

Trial Monitor “Free Programming Option”

Markers can be set in order to document any
events that are of importance for the experiment.

A test is automatically ended when the pre-defined
termination criterion has been fulfilled. Usually a
predetermined test period has elapsed (the total
duration is unlimited!), a specific number of re-
sponses has been shown or a pre-defined number
of rewards has been given.

The TSE OBS software prevents the program
being terminated inadvertently when boxes are still
active. This procedure is in accordance with the
provisions of the Good Laboratory Practice code
(GLP).

Data Analysis
Data Selection [ %]
Data Director
’7 CAPROGRAMMENTSEAOPERANT BEHAVIOR |
; s e e o e
1 1 A 1 1 04.05.00
1 2 A 1 1 04.05.00
1 3 A 1 1 04.05.00
1 4 A 1 1 04.05.00
1 5 A 1 1 05.05.00
1 5 A 1 1 05.05.00
1 7 A 1 1 08.05.00
X n 2 X X o o o |
[~Selected Data Record T
Animal Mo, Group Trial Exp. Date Camment
1 15 A 1 1 08.05.00
« oK 4 Close | ?  Heln | Filter | Delete | SelALL |

Search functions allow the easy selection of data
records to be analyzed from the data base. A filter
function is provided to facilitate data management.

Worldwide Phone +49-(0)6172-789-0 ® Fax +49-(0)6172-789-500 ® info@TSE-Systems.com ® www.TSE-Systems.com
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Run Data Table

The run data table is a chronological list supplying
detailed information about the events in each cage
over the course of the experiment. If you are using
the free programming option the contents of the
table totally depends on your control file — only
those events that you have programmed to be
saved appear here!

0BS.TXT [<]
Strain C57BL/6J  Group Control ;I
Aige 70 Days Weight 25 g _

Substance Jaline Dose
Test Ratio

Variation =0
Ratio Start =5
Phase Length (s) = 80
Duration Confirmation (s)= 1
Delay React./Rew. (s) =0
Time Out (s) =0

No. Time Ewvent

00:00 Phase

00:00 Ratio

00:16 Lever 1 ON

00:19 Lever 1 ON

119 Lever 1 ON
1
1

S Lever 1 OM

00:20 Lever O

00:20 Lever O

00:20 Feeder 1 ON

00:20 Ratio 5 Lever 1 OM

4| | L'LI
% Doz 7 Help 2 Print Eont l@ B3 |nFile

TR R AT R M SR
oooocoocooo
o
a

Run Graph

The run graph is available for data collected using
the standard paradigms and displays the events in
the box graphically.

Data is shown cumulatively with time as the X-axis
and the number of events as the Y-axis. Any event
combination can be selected to be displayed in the
graph. Easily switch between different presen-
tations using the graph tool provided.

| |Run Graph [_ O[]

Ratio

2530
2277+
20241 . Feeder1 ON
1771+
1518+
1265+
10124
7591
50.61

Lever 1 OMN
253+

00 } 1 t } } 1
0 1 2 3 4 5 B

Anirnal 10 Experirment 3 Trial 2 30.10.00/16:53

o= | | | oy ﬂl ettings

Results Table

Response and reinforcement patterns are also
output in paradigm-specific results files. The tables
can be modified by selecting analysis intervals or

&

by choosing specific parameters that depend on
the schedule used.

Results Table OBS.TXT

Start 30.10.00 16:53 Duration 5 min d
Comment Females

Strain C57BL/6J  Group Control
Age 70 Days Weight 25 g
Substance Saline Dose

Test Ratio

Variation =0 %

Ratio Start =5

Phase Length (=) = &0

Duration Confirmation (s)j= 1

Delay React./Rew. [s) =0

Time Out (s) =0

overall response rate = 49.10 /min
response rate excl. time outs = 49.10 /min
interresponse time S 1.17 =
interresponse time excl. Lime outs = 1.06 s
run time = 4.45 =
running rate =  53.88 /min
post-reinforcement pause = 1.61 =

< | 2"

4  Close 7P Help Print FEont I@ B% InFile

Special parameters calculated in the Ratio module

Results Table DBS.TXT [ =]
LnirMo 10 TrialNo 2  Explo 3 =]
operator

Start 30.10.00 16:53 Duration 5 min
Conment Fewales

Strain CS57BL/6J Group Control

Lge 70 Days Weight 25 g
Substance Saline Dose
Test Ratio

Variation

Ratio Start

%

Phase Length (s) = 50

Duration Confirmation (s)=

Delay React./Rew. (s) =0

Time ouc (=) =0

from to ReactOK ReactEr Reward  Ratio

0:00:00 0:01:00 43 0 ] 5.4 5
0:01:00 0:02:00 43 0 9 4.8 5
0:02:00 0:03:00 39 0 5 4.9 5
0:03:00 0:04:00 72 0 14 5.1 5
0:04:00 0:05:00 56 0 11 5.1 5

4| | _’IJ
£  Closs ? Help B Print Eant [10 3: B 1 File

Interval analysis in the Ratio module

This results table is only available for standard
paradigm tests. Print the table by simply clicking
on the Print button or save the file as an ASCII file.

Data Export

Export Parameters [ %]
—Column Separator
' Comma
" Semicolon £  Close |
" Blank

P Hep |

Stings

¥ "in guotation marks"

Decimal Separator
+ Camma

" Paint

All data generated by the program can be exported
as ASCII files. These files are available for further-
reaching statistical calculations in statistics pack-
ages (e.g. SAS) or spread sheets (e.g. EXCEL).
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&

[T Ordering Information

Cat.No. Description
1. Boxes These boxes are to be completed with your choice of OBS slide-in function modules
Mouse

259900-SK-MAU-LA/1

Skinner Box Mouse — extra-large

1 multi-function-panel with 4 rows

Including floor (please specify type), droppings collector, contact safety device, multi-
purpose adapter with plug-in connectors for OBS function modules

259900-SK-MAU-LA/2

Skinner Box Mouse — extra-large

2 multi-function-panels with 4 rows

Including floor (please specify type), droppings collector, contact safety device, multi-
purpose adapter with plug-in connectors for OBS function modules

259900-SK-MAU-ST/1

Skinner Box Mouse — standard size

1 multi-function-panel with 3 rows

Including floor (please specify type), droppings collector, contact safety device, multi-
purpose adapter with plug-in connectors for OBS function modules

259900-SK-MAU-ST/2

Skinner Box Mouse - standard size

2 multi-function-panels with 3 rows

Including floor (please specify type), droppings collector, contact safety device, multi-
purpose adapter with plug-in connectors for OBS function modules

Rat

259900-SK-RAT-LA/M

Skinner Box Rat - extra-large

1 multi-function-panel with 4 rows

Including floor (please specify type), droppings collector, contact safety device, multi-
purpose adapter with plug-in connectors for OBS function modules

259900-SK-RAT-LA/2

Skinner Box Rat - extra-large

2 multi-function-panels with 4 rows

Including floor (please specify type), droppings collector, contact safety device, multi-
purpose adapter with plug-in connectors for OBS function modules

259900-SK-RAT-ST/1

Skinner Box Rat - standard size

1 multi-function-panel with 3 rows

Including floor (please specify type), droppings collector, contact safety device, multi-
purpose adapter with plug-in connectors for OBS function modules

259900-SK-RAT-ST/2

Skinner Box Rat - standard size

2 multi-function-panels with 3 rows

Including floor (please specify type), droppings collector, contact safety device, multi-
purpose adapter with plug-in connectors for OBS function modules

2. Housings

259900-HOU-SK-R

Sound Attenuating Housing for 1 Rat Skinner Box
With one-way window, ventilator, special closing-fitting and manually operated house-light

259900-HOU-SK-M

Sound Attenuating Housing for 1 Mouse Skinner Box
With one-way window, ventilator, special closing-fitting and manually operated house-light

3. Function Modules

Response Elements

259900-RT-M

Response Lever Mouse — ultra-sensitive

259900-RT-R

Response Lever Rat

259900-RT-R/L

Response Lever Rat with integrated lamp (please specify required color)

259900-RRT-M

Retractable (automatic) Response Lever Mouse — ultra-sensitive

259900-RRT-R

Retractable (automatic) Response Lever Rat

259900-NP-M Nose-Poke Response Module Mouse
Complete with infra-red sensor for registration of nose-pokes (please specify shape and size
of hole). With optional stimulus lamp (please order separately and specify lamp color)
259900-NP-R Nose-Poke Response Module Rat
Complete with infra-red sensor for registration of nose-pokes (please specify shape and size
of hole). With optional stimulus lamp (please order separately and specify lamp color)
Light Elements
259900-ST-E Stimulus Lamp (please specify: red, green or white)
259900-ST-S Stimulus Lamp Triple-Set (red, green, white)

259900-ST-E/NP

Stimulus Lamp for Nose-Poke Response Module (please specify: red, green or white)

Worldwide Phone +49-(0)6172-789-0 ® Fax +49-(0)6172-789-500 ® info@TSE-Systems.com ® www.TSE-Systems.com



259900-HL House Light (please specify color)

Audio Elements

259900-LP Loudspeaker

259900-SON Sonalert (please specify frequency)

259900-NG Noise Generator - to be built into the control unit 259900-C-0X (1 pc. per system required).
Used in conjunction with loudspeaker 259900-LP.

259900-AG Audio Generator - fo be built into the control unit 259900-C-0X (1 pc. per system required).
Used in conjunction with loudspeaker 259900-LP.

Olfactory Elements

259900-OLF-1

Olfactory Stimulus Module, single unit
Consisting of: single valve unit, 1 olfactory chamber with inlet and outlet, single tube set

259900-OLF-3

Olfactory Stimulus Module, triple unit
Consisting of: triple valve unit, 3 olfactory chambers with inlet and outlet, triple tube set

Reinforcer Elements

259900-LD-A/M

Liquid Dispenser “Advanced” for Mouse

259900-LD-A/R

Liquid Dispenser “Advanced” for Rat

259900-LD-P/R

Liquid Dispenser “ultra-precise” for smallest quantities (ul) for Rat

259900-LD-P/M

Liquid Dispenser “ultra-precise” for smallest quantities (ul) for Mouse

259900-LD/HED-FM/R

Head Entry Detector for Liquid Dispenser “Advanced” & “ultra-precise” for Rat
Type: Flap/micro-switch

259900-LD/HED-IR/R

Head Entry Detector for Liquid Dispenser “Advanced” & “ultra-precise” for Rat
Type: Infra-red beam detector

259900-LD/HED-IR/M

Head Entry Detector for Liquid Dispenser “Advanced” & “ultra-precise” for Mouse
Type: Infra-red beam detector

259900-PD-14

Pellet Dispenser for Pellets 14mg (Mouse)

259900-PD-20

Pellet Dispenser for Pellets 20mg (Mouse)

259900-PD-45

Pellet Dispenser for Pellets 45mg (Rat)

259900-PD/HED-IR/M

Head Entry Detector for Pellet Dispenser for Mouse, Type: Infra-red beam detector

259900-PD/HED-FM/R

Head Entry Detector for Pellet Dispenser for Rat, Type: Flap/micro-switch

259900-PD/HED-IR/R

Head Entry Detector for Pellet Dispenser for Rat, Type: Infra-red beam detector

259901-PEL-14/50T

Precision Pellets 14 mg, dustless
BioServ Purified Formula
for TSE Pellet Dispenser (14mg) and other pellet dispensers. 1 pack = 50.000 pellets.

259901-PEL-20/50T

Precision Pellets 20 mg, dustless
BioServ Purified Formula
for TSE Pellet Dispenser (20mg) and other pellet dispensers. 1 pack = 50.000 pellets.

259901-PEL-45/50T

Precision Pellets 45 mg, dustless
BioServ Purified Formula
for TSE Pellet Dispenser (45mg) and other pellet dispensers. 1 pack = 50.000 pellets.

4. Options

259900-CBA

Counter Balance Arm. Please specify the type of swivel you want to use when ordering or
ask for separate information on swivels and accessories.

259900-SHOCK

Shocker Scrambler Module (1 pc. per box required) - to be built into the control unit
259900-C-0X. Standard output: 0.1 ... 3.1 mA (up to 4.5 mA on request), constant or
pulsating

259900-FC/M

Food Crib for all Skinner Boxes Mouse with 1 multi-function panel. Will be mounted to an
empty box side wall.

259900-FC/R

Food Crib for all Skinner Boxes Rat with 1 multi-function panel. Will be mounted to an
empty box side wall.

259900-SENS-ACT

Infrared-Activity-Sensor, mounted on top of Skinner boxes.

259900-CA

Camera. Please specify required mounting position.

259900-STIM-01

Intracerebral Stimulator 1-channel
For intracranial electrical stimulation via intracranial electrodes

Complete and consisting of:

e  Stimulator

e Software for integration into OBS software package (a subprogram for testing the
function of the stimulator is included)

e Connecting cable

USA / Canada / Mexico Phone 1-989-698-3067 ¢ Fax 1-989-698-3068 ® Toll-Free (USA / CDN): Phone 1-866-466-8873 ® Fax 1-866-467-8873
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The following parameters can be set:

= the current amplitude: 20 pA ... 1020 pA adjustable in steps of 4 pA
= Rectangular pulses
= Pulse width: 0.07 ms ... 65025 ms adjustable in steps of 0.07 ms
= Type of stimulation: constant (non-pulsed) current or pulsed constant current
= If pulsed constant current is selected generation of pulse sequences with

- 2 ... 255 impulses per sequence

- impulse interval: 4 ... 1020 ms in steps of 4 ms

(can be changed if required)
- selectable current polarity (positive or negative)
- pole reversal of pulses via relays with reversal time of approx. 30 ms

259900-STIM-02

Intracerebral Stimulator 2-channel

259900-STIM-03

Intracerebral Stimulator 3-channel

259900-STIM-04

Intracerebral Stimulator 4-channel

259900-STIM-05

Intracerebral Stimulator 5-channel

259900-STIM-06

Intracerebral Stimulator 6-channel

259900-STIM-07

Intracerebral Stimulator 7-channel

259900-STIM-08

Intracerebral Stimulator 8-channel

5. Control Unit

These packages are available for 1 up to 8 Skinner boxes. Please replace X with the

Packages desired number of boxes when ordering.
259900-C-0X Operant Behavior Control Unit Package, X-Place
Fully automatic. For connection of X Skinner boxes, expandable. Complete and comprising:
- control unit (complete with power supply and connectors for 1 audio generator, 1 noise
generator and a bus for X shocker scrambler modules)
- special interface system OBS-0X
- software package OBS-0X for Windows
Requires: Pentium PC.
259900-C-01 Operant Behavior Control Unit Package, 1-Place
259900-C-02 Operant Behavior Control Unit Package, 2-Place
259900-C-03 Operant Behavior Control Unit Package, 3-Place
259900-C-04 Operant Behavior Control Unit Package, 4-Place
259900-C-05 Operant Behavior Control Unit Package, 5-Place
259900-C-06 Operant Behavior Control Unit Package, 6-Place
259900-C-07 Operant Behavior Control Unit Package, 7-Place
259900-C-08 Operant Behavior Control Unit Package, 8-Place

A complete system consists of:

N =

N x boxes, mouse or rat

N x housings, mouse or rat

Your choice of function modules and options
1 control unit package suited for N boxes

N= Number of measuring places, max. 32
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Contact us

TSE Systems -
your Partner!

As your partner TSE Systems
offers you solutions that are
fully intergrated with state-of-
the-art technology and power-
ful software, customized to your
specific needs, dependably con-
sistent and easier to use for
meeting even the most challen-
ging research work.

Our committed team is ready to
assist you in formulating solu-
tions for your research. Let us
become part of your team. Do
not hesitate to contact us.

Sophisticated Life Science Research Instrumentation
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System Solutions for Life Science Research

B Worldwide

TSE Systems GmbH
Siemensstrale 21
61352 Bad Homburg
Germany

Phone: +49-(0)6172-789-0
Fax: +49-(0)6172-789-500

B USA/Canada/Mexico

TSE Systems, Inc.
784 S. Poseyville Road
Midland, MI 48640

USA
Phone: 1-989-698-3067
Fax: 1-989-698-3068

Toll-Free (USA/Canada)
Phone: 1-866-466-8873
Fax: 1-866-467-8873
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