




Mercedes-Benz 7-gear dual clutch transmission 7G-DCT
The transmission is currently used in the A and B class of Mercedes-Benz. The transmission can be turned easily and the gears can be changed by hand.  
The parking mechanism must be pushed down to allow the gearbox to rotate. By compressing the disk package the function of the clutch can be explained.  
The transmission is mounted on a table stand. 

Cut away are: 

– wet clutch
– timing case
– transmission case
– oil cooler
– oil filter

Order no. 1353
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Mercedes-Benz SLS AMG 7-speed dual-clutch transmission
This is a 7-speed dual-clutch transmission from GETRAG in transaxle construction with self-locking differential. 

The following are easy to recognize: – self-locking differential   – dual clutch   – gear wheels   – mechatronics   – oil filter   – oil pump   – parking lock   – shift forks

Shift forks can be actuated manually. The transmission is rotating, the dual-clutch is also movable and oil pump runs along.

Order no. 1346
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Differental gear with hypoid gearing
Possible demonstrations: 
– funtion of the final drive (bevel pinion and crown wheel)
–  funtions of the differetial bevel gears when driving in a straight line and 

when cornering
–  functions of the differential bevel gears when one wheel spins while the 

other stands still
Order no. 1049

Differential with lock (ASR, ASD)
Demonstration:
– function of axle drive (pinion, crown wheel)
– function of differential spider gears
– locking by hydraulic piston and multiple-disks
Order no. 1092

Rear-wheel drive with disk locking system
Demonstrations:
– function of the axle drive (bevel gear - differential ring gear)
– function of the differential when cornering
– function of the locking mechanism in the case of wheel spin
– function of the thrust rings and friction disks
Order no. 1201

Differential with mechanical lock
–  function of the wheel-drive assembly (bevel gear, differential ring gear)
–  function of the differential gear
–  compensation of different travels without locking
–  differential lock by shifting a claw-coupling over the locking lever
Order no. 1129

Limited-slip differential with  
multi-disk clutches (ZF)
Possible demonstrations: 
– different speeds of axle shafts when cornering
– function of the friction plates
– function of the thrust rings
– locking
Order no. 1046
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Rear axle differential (electronic traction system)  
A-class AMG
The electronic traction system is an automatically operating system for improving 
start-off and acceleration capabilities on different road surfaces.
 
Cut away are:
 
– aluminium housing
– multi-disk clutch
– oil pump
– solenoid valve
– hydraulic piston

Order no. 1356

Adjustable differential 
This differential has been prepared in such a way that both the crown wheel and 
the bevel gear are continuously adjustable in axial direction. This allows incorrect 
wear patterns and excessive tooth backlash to be demonstrated. 

Order no. 1332
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Haldex clutch of the fourth generation
Everything can be moved; the function of the clutch can be well demonstrated by pressing the friction disks together. The axial piston pumps can also be turned. 
The following are easy to recognise: Differential, friction disks, hydraulic pistons, controller, axial piston pump, oil filter and pressure accumulator

Order no. 1358
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T O R S E N differential gear
Possible demonstrations: 
– functions of the worm gears and spur gears
– different speeds of axle shafts when cornering
– locking 
Order no. 1043

Torsen differential in plexiglass housing:
Original parts in plexiglass housing, rotary mounting
Order no. 1091

  
Torsen intermediate axle differential
Intermediate axle differentials are fitted in vehicles with four-wheel drive. 
They permit a balance between the front and the rear axle and automatically block if 
the wheels of one axle spin. They can be installed directly on the transmission outlet for 
the rear axle.
Order no. 1272

Measurement device to measure  
the locking figure of differentials
The differential used is a Torsen centre differential 
from an Audi Quattro. Drive shafts have been 
installed in both outlets of the differential and 
provided with lever arms at their ends. The levers 
are held by an infinitely adjustable balance.
If the differential housing is turned with the help of 
a rotary lever, the levers of the axle shafts contact the 
lever arms of the balance. Depending on the 
setting of the lever arms on the balance, the differen-
tial blocks until the balance has been adjusted in such 
a way that the differential slips lever arms. The locking 
figure of the differential can be  
determined immediately by reading off the  
lever arms (law of levers!).
Order no. 1286

10

10-39



Assembly of differential gear with crownwheel
The housing has been prepared so that simple assembly and dismantling 
is assured.
Order no. 1105

Students assembly set Differential
Includes the following:
2 differential gears with ring gear. 3 differential gears with spur pinion.
Extremely easy to put together and take apart (no pushing or pulling).
Order no. 1146

Assembly of differential with spur gear
The housing has been prepared so that simple assembly and dismantling 
is assured.
Order no. 1106

Model case Differential
All components of the differential are clearly visible, they are mounted  
on a board and are easy to remove.
Order no. 1136
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Functional model Universal joints
If universal joints are driven without bending of a part of the shaft, they run with a constant rotary movement, If a bent universal joint is used, an uneven movement 
results, there is advance or retard on the output side. This can be demonstrated very graphically on the model by the two scales of the drive and the output side being read. 
If the drive and the output side are bent at the same angle, the advance and retard precisely compensate one another and the output side runs evenly again compared with 
the drive side. If one joint is offset against the other on the model, for example by 90 degrees, this again results in a strong unevenness. This also happens in practice when 
drive shafts are put back in the wrong position after repairs.
Order no. 1312

10

10-41



Ball-and-nut power steering
All demonstrations as for no.1050.
Plus:
– displacement of the valve pistons
– function of working piston
Order no. 1052

Recirculating-ball steering  
(ball-and-nut steering gear)
Possible demonstrations: 
– steering gear in motion  – transmission ratio of gear set
– self-locking
– the balls roll in opened guide tubes
– rolling instead of sliding friction
– calculation of transmission ratio and pivoting of the pitman arm
Order no. 1050

Finger steering
–  turning of the steering spindle
–  stroke of the finger in the screw
–  torsion of the steering column control stalk
–  play adjustment
Order no. 1120

Worm and roller steering gear
Possible demonstations: 
– steering gear in motion
– transmission ratio of the gear set
– interaction of roller and worm
– rolling instead of sliding friction
– calculation of transmission ratio and pivoting of pitman arm
Order no. 1051

Steering gear test
4 similar or different steering gears prepared for dismantling  
and assembly
Board-mounted tuition unit
Order no. 1098
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Truck ball nut, hydraulic steering gear
Our steering gear is a truck ball nut hydraulic steering, type ZF Servocom.
When the steering spindle is turned with the help of the cross button, the steering 
nut plunger is displaced in the housing cylinder. The steering shaft makes a pivoting 
movement.
When the steering spindle is turned, one sees the function of the hydraulic control 
with the torsion bar, rotary valve, control jack and radial grooves.
The following can also be seen: steering stop valve, ball nut plunger with toothing, 
steering-sector shaft and the balls in the cutaway ball cage.

Order no. 1313
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Variable rack-and pinion steering
–  movement sequence in steering gear
–  variable transmission ratio via different types of toothing in the gear rack
–  function of the thrust piece with spring: the gear rack is pressed against 

the pinion thus compensating play and different tooth width
Order no. 1142

Rack-and-pinion steering gear
Possible demonstrations: 
– movement cycle of steering gear 
– steering gear ratio
–  function of thrust block with cup springs: the rack is constantly pressed 

against the pinion, therefore no backlash
Order no. 1053

Rack-and-pinion power  
steering II
Sequence of movement in the steering  
gear, transmission ratio in the steering  
system. Function of the thrust piece and 
the working piston.
Change-over of the working piston by 
means of valve piston and internal ducts.
Lateral drive of the steering tie rods on one 
side of the steering rack.
Order no. 1228

Rack-and-pinion power  
steering III
Sequence of movement in the steering 
gear, transmission ratio in the steering 
system. Function of the thrust piece and 
the working piston.
Change-over of the working piston by 
means of rotary-disk valve.
Lateral drive of the steering tie rods on 
both sides of the steering rack by means  
of ball knobs.
Order no. 1229  ▼
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Electrical rack-and-pinion steering
Functions:
– sequence of movements in steering gear
– ratio in steering gear
– support of the steering forces by an electric motor 

Order no. 1301
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ZF active steering
This system essentially comprises a rack-and-pinion power steering, a planetary transmission, an electric motor, some sensors and a control unit. The additional degree of 
freedom makes continuous variation of the steering ratio as a function of the situation possible. Depending on the driving situation, the effective steering angle on the wheel 
is therefore smaller or larger than the one which the driver sets on the steering wheel.

Functions:
–  Turn the steering wheel (star handle), function of the rotary sleeve valve, the gear rack is displaced, the piston moves. In this context, the stepped planetary wheels and the 

sun gear move in the housing, as the worm gear has been locked by the electromechanical block via the worm.
–  If the electromechanical block is unlocked (via an electromagnet, here by lifting the anchor), the handle of the electric motor can be turned. Now, the worm gear turns and 

the drive pinion moves the gear rack. The planetary transmission adds or subtracts an adjustable engine angle to the angle set by the driver. The sum of these two angles 
then acts on the drive pinion, which generates the steering angle.

–  Function of the electromagnetic valve on the Servotronic 2 rotary sleeve valve.
–  Connection of the oil lines, function of the rack-and-pinion piston.

Order no. 1317

Spring leg (air suspension)
In the Mercedes-Benz S class, 4 spring legs are used on the front and rear axle as function elements of the Airmatic. They are connected with one another via a data bus.  
The following can be clearly seen on the model: Air suspension with inlet valve for level control and lowering of the chassis, damper with bottom valve and gas area,  
solenoid valves for the regulation of the damping strength.
Order no. 1246
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ABC (active body control) suspension strut
Active suspension and attenuation system with hydraulic cylinder, helical spring and attenuator. Behind the cutaway spring, the hydraulic cylinder (plunger) for level  
regulation, the attenuator and, in the hollow piston rod, the suspension strut control device are easily visible.
Functions in the vehicle:
The level regulation enables manual and speed-dependent automatic lowering and raising of the level of the vehicle.
In bends and on uneven roads as well as in braking and accelerating, rolling and pitching motions are practically completely suppressed.
order no.1275

Complete suspension strut with wishbone, drive shaft,  
disk brake with brake disk
–  function of the suspension strut with spring and cut-away shock absorber
–  function of the disk brake with cut-away brake caliper
–  function of the wishbone and the drive shaft with cut-away ball-and-socket joint  
Order no. 1202
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Porsche Weissach axle (928)
The axle comes complete with: Axle bracket, double wishbone, axle shafts, internally-ventilated brake disks, four-piston disk brakes, springs and shock absorbers. 
The compression of the axle can be clearly demonstrated.
On request the axle can be supplied with a cut-away Original Porsche five-speed transmission.
Order no. 1225

Mercedes-Benz multi-link suspension
The construction of the axle with its 5 links is easily distinguished by the use of colour markings. The axle is complete with brake calipers, brake disks, axle shafts, springs and 
shock absorbers. The compression can be clearly demonstrated. The differential and one brake drum for the parking brake are cut away.
Order no. 1224
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Twin-tube shock absorber
The shock absorber is cut away to such an extent that the inside and outside of the 
tube with bottom valve and piston can clearly be seen. The piston and the bottom 
valve are also cut away, so that the valves can clearly be seen. The piston rods can 
easily be moved in and out. Order no. 1234

Single-tube gas-pressure shock absorber
The shock absorber is cut away to such an extent that the separating piston and the 
working piston can clearly be seen inside the tube. The working piston is also cut 
away, so that the valves can clearly be seen. The piston rod can easily be moved in 
and out. Order no. 1235

Suspension strut for two-wheel  
vehicles
In two-wheel vehicles, single-tube shock absorbers 
are frequently used. A suspension strut with a pro-
gressive spring has been used. Blowing or discharge 
of nitrogen into/out of the compensation container 
changes the attenuation (hard, soft).
The following can be shown:
–  compression by pressing on the suspension strut
–  device to change the spring hardness by turning 

the stepped sleeve on the bottom of the suspension 
strut or adjusting nut

–  movement of the cutaway work piston with finned 
valves for the pusher and tractor phase

–  in the cutaway compensation container, the cutaway 
dividing piston (rubber membrane), in which the gas 
cushion can be found, can be seen

Order no. 1325
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Ball and socket joint
Design of a ball and socket joint (constant-velocity or homokinetic joint).
Function of the balls and the ball cage. The axle journal can be pivoted, but 
only be moved up and down minimally.
Order no. 1262

Tropoid joint
Design of a tropoid joint with tropoid star with pinions and idlers. Tropoid 
joints permit diffraction angles of up to 20 degrees and 30 mm axial 
displacement. This can be demonstrated very clearly on the model.
Order no. 1263

Model case Axle shaft including joints
Cut-away ball-and-socket joint with wide angle of 
movement. Cut-away tripod joint with length com-
pensation.
Cardan shaft with 2 universal joints and cut-away 
sliding section which is easily moved.
Universal joint with polygonal rubber joint.  
Hardy disk (disk-type flexible coupling).
Order no. 1213

Functional model Wheel camber
A wheel at an angle no longer moves on a straight line, but on a  
circular track. If the wheels are pushed forwards, the wheels make  
efforts to move apart at the front as a result of the rolling taper. 

Thanks to a precisely coordinated selection of the track, the wheel moves 
straight ahead and the wheel flutter is prevented.
Order no. 1270
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Balancing model for wheels
–  the wheel axle, which hangs on two chains, is  

pulled down by springs
–  demonstration of a static unbalance: wheels hop. 

This can be adjusted by putting on a counterweight
–  demonstration of a dynamic unbalance: wheels 

flutter. This can be adjusted by changing weights  
to the correct side

Order no. 1011

Aluminium rim 
Easily visible:
– well base, rim shoulder and rim flange
– balancing weights and valve
–  wheel offset on the moving scale can be read 

off directly
Order no. 1297

Function model spreading    
When the wheel is turned, you recognise the lifting of the vehicle (on the ball)
If you press the ball, the turned wheel immediately goes into the straight ahead position.
Order no.1305
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Picture 1: negative camber  
 

Picture 2: positive camber Picture 3: large spreading angle

Picture 4: 
large spreading angle and a positive
camber result in a small steering offset

Functional model Axle geometry   
(castor offset, camber, toe-in and spreading)   
The following can be changed and demonstrated on the model:
–  the wheel camber (negative, zero and positive), the spreading, the castor offset and the steering offset
–  enlargement of the camber in an enlargement of the castor offset
–  reset forces on the turned wheel through the spreading
–  change of the steering offset if the spreading and camber are changed
Order no. 1306

Picture 5: large castor angle Picture 6: 
strong camber change after wheel turn
with large castor angle.
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Tandem Main Brake Cylinder
Demonstration:
– sliding the pressure rod piston
– closing the pressure chamber
– differential and tracking bore function
– pressure build-up
– function in the event of a failure of any brake circuit
Order no. 1037

Graduated Tandem Main Brake Cylinder  
with Central Valve
Demonstration:
– as per Model No. 1037
– plus: failure of the front differential bore 
   (due to regulating with ABS systems)
– opening and closing the central valve
Order no. 1068

Single Main Brake Cylinder
Demonstration:
– sliding the pressure rod piston
– closing the pressure chamber
– differential and tracking bore function
– pressure build-up
– bottom valve function
Order no. 1036

Brake pressure reducer 
Function: Movement of stepped piston to reduce brake 
pressure
Order no. 1083

Brake pressure regulator
Function: Movement of stepped piston and actuation of 
conical-seat valve
Order no. 1086

Twintax brake master cylinder
–  function of both pistons
–  function in case of failure of one of the circuits
–  securing of the stepped piston
–  brake-pressure increase in circuit II in case of failure of circuit I
–  shorter pedal travel in case of failure of one of the circuits
–  securing of the piston
Order no. 1118
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Fixed Calliper Disc Brake
Demonstration:
– brake piston and sealant ring function
– connecting channels between both parts of calliper
– securing pin and split spring function
– brake and bleed bore
Order no. 1039

Fixed Calliper Disc Brake with 4 brake plungers
–  function of sealing ring and plunger
–  automatic readjustment in case of wear
–  function of the connecting ports between  

both calliper sections
–  function of the brake and ventilation bores
–  if circuits I or II fail, the front axle always brakes
Order no. 1130

Sliding Calliper Disc Brake
Demonstration: 
– brake piston and sealant ring function
– sliding the retainer on the housing (calliper)
– securing pin and split spring function
– brake and bleed bore 
Order no. 1038

Floating Calliper Disc Brake 
Demonstration:
– brake piston and sealant ring function
– sliding the float frame on the retainer
– securing pin and split spring function
– brake and bleed bore 
Order no. 1040

Pneumatic brake power assist unit with 
tandem brake master cylinder
By pressing the lever the outer valve can be seen to open. The piston rod 
with diaphragm disk moves forward. The pressure rod moves both the 
pistons in the brake master cylinder and the braking process is started.
Order no. 1236

Disc brake with parking brake 
Cutaway are: brake callipers, brake piston, adjustment mechanism. The 
function of the parking brake can be demonstrated by turning the lever. 
Order no. 1333
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Drum brake with brake drum
The brake drum and the wheel cylinder are substantially cut away. 
The brake pistons can be spread using a control lever, thus applying  
braking pressure to the easily-turned brake drum.
Order no. 1203

ABS Hydro Unit
Demonstration:
– function of the electric motor and return flow pump
– pressure reservoir function
– magnetic valve function
Order no. 1030

Hydraulic brake booster with tandem 
master brake cylinder
Function of reaction piston, spool valve, supply and return bore
Order no. 1096

... without master brake cylinder
Order no. 1104

Wheel Cylinder
Demonstration:
– function of sleeve, piston and adjusting ring 
Order no. 1035

Hydraulic unit ESP
Cutaway are: 
– electric motor of the high-pressure and return pump
– plungers of the pump move when the electric motor turns
– solenoid valve
– miscellaneous oil channels
Order no. 1302
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Spring-loaded brake cylinder
–  function of the spring-loaded cylinder
–  function of the various compressed-air supply lines
–  function of both springs
–  function of the mechanical release device
Order no. 1063

Diaphragm cylinder
–  connection of both housing sections
–  splitting up of housing in two chambers by means of the rubber  

diaphragm
–  piston extension and retraction
Order no. 1131

Piston cylinder
Piston extension when the rear chamber is ventilated.
Piston retraction via the force of the incorporated spring.
Order no. 1144

Double-acting compressed air cylinder
Compressed air cylinders are often used in commercial vehicles, for 
example to shift mechanical transmissions on commercial vehicles. They 
are also used in the compressed air brakes of commercial vehicles as pis-
ton membranes  or as combined cylinders. One sees the cutaway cylinder 
area and the two compressed air connections. The working piston can be 
pushed back and forth easily.
Order no. 1323
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Operating brake valve 1
Demonstration: 
– movement of the graduating and control piston
   opening and closing the inlet and outlet
– release, partial braking and full braking position
Order no. 1057

Operating brake valve 2
Order no. 1137

Trailer brake valve
Demonstration: 
– activation of the trailer brake system
– emergency braking in the event of pressure loss in the 
– reservoir line
– applying the brake on the coupled trailer
– piston and valve functions
Order no. 1059

Air compressor
–  function of the crankshaft drive
–  function of the valves
Order no. 1031

Trailer control valve
Demonstration:
– function of both pistons and the valve
– function in the release, partial braking and full braking position
– applying the brake with the help of the safety brake valve
Order no. 1060

Parking secondary brake valve
It has the task of holding the stationary vehicle by purely mechanically 
generated forces. If the service brake system fails, it acts as a secondary 
brake.
Functions: driving position, parking brake position, partial braking position, 
secondary brake.
Order no. 1271
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Quadruple circuit shut-off valve
Demonstration: 
– distribution of the compressed air to the individual brake circuits
– guarantees pressure to the intact circuit in the event of a pressure loss  

in a defective brake circuit
– the return and excess flow valve functions
Order no. 1058

Relay valve
–  function of the piston
–  function of the valve and of the valve spring
–  driving position and braking position
Order no. 1062

Automatic water drain valve
–  lifting of the valve’s body
–  condensed water collection
–  cambering of the valve body’s diaphragm
–  condensed water drainage
Order no. 1113

Non-return valve
– function of a non-return valve
– air flow only possible in one direction
Order no. 1117

Pressure regulator
–  function of the intake and exhaust valves
–  function of the diaphragm
–  function of the valve’s body
–  load position, idle position, top-up position
Order no. 1066

Load-idle valve
–  function of the piston and valves
–  driving position
–  actuation of the emergency and parking brake  system 
–  actuation of the service brake system
–  corresponding activation and deactivation of the emergency and parking 

brake system
Order no. 1115
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Air dryer
–  function of the various valves
–  function of the granulate
–  granulate regeneration
Order no. 1045

Coupling head, brake air pressure
Functions:
–  clutch engagement, declutching
–  seal function
–  function of the claws on both heads
–  no mix up safety
Order no. 1110

Line filter
– function of the line filter
–  filter cartridge
Order no. 1114

Automatic antifreeze pump
–  function of the automatic antifreeze pump
–  automatic injection of the antifreeze agent
Order no. 1116

Brake coupling head
Functions: 
–  clutch engagement, declutching
–  seal function
–  function of the claws on both heads
–  no mix up safety
Order no. 1112

Automatic load-dependent brake 
power distributor
–  function of the control lever
–  release, partial-load and full load position
–  function of the valves
–  function of the plunger
Order no. 1109
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Starter
Parts cut in this model: 
– solenoid switch, housing and windings
– armature can be rotated and solenoid switch actuated
– engaging the starter pinion can be demonstrated
Order no. 1003

Starter with back gears 
Demonstration:
– as per 1003
– plus: the function of the planetary gearing is easy to identify 
Order no. 1056

Sliding-gear starter (truck)
Demonstration of the following functions:
– multi-disk clutch
– turning of the rotor and the pinion
– starter and control solenoid switches
– moving contact and ratchet
– meshing, starting and disengaging
Order no. 1191

Ignition distributor with induction
Function as no. 1093
In addition: function of induction sensor
Order no. 1094

Ignition distributor with hall sensor
Functions as no. 1093
In addition: function of hall sensor
Order no. 1095

Ignition distributor – battery ignition
– function of distributor rotor and contact breaker
– ignition distribution
– centrifugal advance
– vacuum advance (is demonstrated with the aid of a vacuum spray)
Order no. 1093

12-1
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Magneto ignition
Base plate layout:
lighting armature, ignition armature, condenser, contact breaker.
Pole wheel with permanent magnets and contact-breaker cams.
Order no. 1125

Model case Ignition
3  cutaway distributors (induction, Hall, contact breaker), magneto ignition
2 cutaway ignition coils, one uncut
1  cutaway vacuum cell, 2 distributor rotors (one with speed limiting device)
Ignition cable with connector plug and 4 different spark plugs
One cutaway ignition control unit
Order no. 1215

Internally-ventilated generator
The new generation of generators has the  following characteristics:
– rotor with windings and commutator rings
– regulator with power and exciter diodes
– stator with stator winding
– ventilation by internal blower wheels
Order no. 1192

Generator
Visible parts:
– rotor with coil and slip rings
– regulator with carbon brushes
– power and exciter diodes
– stator with stator winding
Order no. 1085
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Generator, water-cooled
For large outputs (above 2 kW), water-cooled  
generators are used nowadays. 

The following components are easy to recognise:
–  water jacket in the outer part of the housing
– field and anchor coiling
– output and exciter diodes
– stand and anchor

The moving parts of the generator are easy to turn.

Order no. 1279

Starter alternator (micro-hybrid)
The following can be seen: 
– rotor with windings and slip ring
– stator with stator winding
– ventilation through two interior blower wheels
– the controller is cast in
– the shaft can be turned easily

The STARS system is able to switch the engine off 
at a red light or in a traffic jam and to restart the 
engine almost imperceptibly as soon as the brake is 
released. 

Order no. 1340
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Functional model Windscreen wiper motor
The following are easy to recognise on the cutaway model:
– armature with carbon brushes
– field (comprising permanent magnets)
– worm on the armature shaft
– worm gear of nylon of the wiper shaft
– strip conductors for limit switching

Functions: 
– allow the motor to run by pushing the button
– limit switching when the button is let go of
– current measurement in idling and under load

Order no. 1309

Xenon-Headlight (BMW)
The model shows a cross-section through a modern Xenon headlight. 

The following can be seen: 
– control units
– position light and daytime running light over two light rings energized 
   by a light bulb
– lenses
– cable harness
– ignition coil
– gas discharge lamp
– radiation diaphragm
– dynamic headlight range adjustment

Order no. 1348
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Full-LED-Headlight with dynamic cornering light (Mercedes-Benz CLS)
This model shows a cross section through a modern Full-LED-headlight. 

The following can be seen: 
– LEDs
– control units
– reflector
– lense (projection system – reflection system)
– cable harness
– turn light

Order no. 1349

12-5
12



Full-LED-Headlight with daytime running light (Audi R8)
This model shows a cross section through a modern Full-LED-headlight. 

The following can be seen:
– LEDs
– control units
– reflector
– lense (projection system – reflection system)
– cable harness
– turn light

Order no. 1350
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Rear light with LED‘s
In the housing, a certain number of diodes have been 
switched together to form a construction unit in 
accordance with the necessary lighting strength and 
the required light colour. As a result of this multiple 
provision, the probability of failure of the overall 
function is minimised.
Benefits: LED‘s consume considerably less current, 

have reached their maximum luminosity after about 2 
milliseconds and have a service life of about 10,000 
hours.

Demonstration:
–  connection to a 12 Volt mains with the help of the 

black and the red jacks

– operation of the indicator  (green key)
– operation of the brake light  (green key)
– operation of the rear light (green key)
–   measurement of the current flowing in each case 

with the help of the bridge

Order no. 1316

Functional model Rain sensor with wiper motor  
– connection of the function model to 12 V power-pack
– operation of the interval switch
– spraying of the sensor with water
– wiper motor runs in interval operation
– measurements: trigger signal, voltage supply, current and voltage measurements
Order no. 1304
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Electronic control unit (MOTRONIC)
Demonstrates the internal workings of a modern electronic control unit for 
petrol injection and for the electronic ignition.
Order no. 1185

Silencer
This cutaway silencer enables the inner workings of a silencer to be  
studied.

Front Silencer:
Order no. 1216

Main silencer
Order no. 1217
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