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Figure 15-1: This is what a simple driven axle, also known as a live axle, can 

look like. The driveshaft (red) drives the 20-tooth double-bevel gear meshed 

with a differential case. The 5×7 studless frame braces the differential and 

prevents it from skipping. Note that there are two separate 7-stud-long 

axles connecting the differential to the wheels—axles used in this way are 

called halfshafts.

Figure 15-2: The same simple driven axle with a pair of knob wheels instead 

of a differential. The knob wheels are very unlikely to skip even if braced in 

a weak structure. Note that the two wheels’ axles are now connected with 

an axle joiner (green), so they work like a single axle. For more information 

about using differentials, their pros and cons, and even ways of creating a 

custom differential, see Chapter 8.
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Figure 15-3: A simple chassis with four wheels, including two on a 

suspended axle

Figure 15-4: It’s possible to build chassis with just two fulcrums, like this one 

with two suspended axles, but the chassis will need elastic elements sup-

porting it against the axles to prevent it from falling to the side.
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constant ground clearance
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Figure 15-5: A chassis with six wheels, all suspended Figure 15-7: Even with many wheels, the number of fulcrums can be reduced 

by using more complex suspension systems that oscillate around more than 

one axle. This allows the wheels to adapt to the shape of obstacles in more 

planes.

Figure 15-6: A chassis with eight wheels and four fulcrums, meaning it has a 

4-point suspension. Long, multiwheeled vehicles often have more than three 

fulcrums.
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-

double-wishbone independent 
suspension 

-

Advantages: 

Disadvantages:

Figure 15-8: Independent suspension with one wheel on an obstacle. Note 

that the position of the other wheel is unaffected, as it should be with an 

independent suspension.

Figure 15-9: Independent suspension with both wheels on obstacles. 

Both wheels negotiate obstacles independently; hence the name of the 

suspension type.

Figure 15-10: Independent suspension with four shock absorbers supporting 

the chassis against the suspension arms
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Tatra-type suspension

-

-

Figure 15-12: A suspension with shock absorbers supporting the suspension 

arms against each other (left and right). This solution will keep the chassis 

stable, but the suspension will become dependent.

Figure 15-11: My Monster Truck model was a good example of independent 

suspension. Note that the vertical orientation of both front wheels was 

identical despite the extreme difference in their heights.

Figure 15-13: The default position of the Tatra-type suspension offers 

extra ground clearance. This “bowed” look can be mistaken for damage or 

warping.
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Advantages: -

Disadvantages:

pendular suspension

Advantages: 

Disadvantages:
-

Figure 15-14: The Tatra-type suspension negotiating an obstacle with one 

wheel. Note that the orientation of the wheels changes in the process, which 

is why this suspension requires tires with a round profile (balloon tires) to 

maintain good traction.

Figure 15-15: A pendular suspension negotiating an obstacle with one 

wheel. Note that the chassis, which is connected to the axle by the axle going 

through its center, is raised by 50 percent. This is generally bad for stability 

and for the driver’s comfort.
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trailing arm suspension 
(floating axle suspension)

-

Advantages: 

Disadvantages:

-

driven and 
suspended 
axles

Figure 15-16: A pendular suspension stabilized with a pair of shock 

absorbers. Note that the shock absorbers work against each other and 

need to be half compressed when the suspension is level. When one wheel 

goes up, the absorber close to it is compressed more, and the other one is 

compressed less.

Figure 15-17: A floating axle negotiating an obstacle with one wheel. Note 

that the orientation of all four links is changed, while the chassis’ orientation 

remains the same.
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Figure 15-18: The newer type of Technic turntable is used to attach the 

suspension (the light grey frame) to the chassis (the black L-shaped beams). 

A turntable is a very rigid structure capable of supporting huge loads while 

adding minimum friction to the driveshaft (red) that goes through it.

Figure 15-19: As an empty differential case rotates freely on an axle, it can 

be used to transfer steering over the driveshaft. Here, red pieces are acting 

as a driveshaft and green pieces are acting as a steering shaft without inter-

fering with each other. Note that the steering shaft is slightly affected when 

the suspension tilts and the turntable rotates. Still, it’s a useful solution 

when the driveshaft and steering shaft need to be connected to the suspen-

sion from the same side.
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a stabilized pendular suspension
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portal axles (geared hubs)

Figure 15-20: A regular axle (left) and portal axle (right)
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a stabilized pendular suspension with a 
portal axle

Figure 15-21: Pieces #92909 (left) and #92908 (right) together form a 

so-called LEGO hub.

Figure 15-22: My model of the RG-35 4×4 MRAP vehicle made use of LEGO 

hubs to achieve an impressive ground clearance exceeding 6 studs. 
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a Tatra-type suspension stabilized  
with four shock absorbers

NO T E It’s possible to convert this design to use a portal 
axle, but it’s not recommended with this suspension as 
doing so would decrease its sideways stability.
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an independent suspension
-
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a floating axle with four links
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steered and 
suspended axles

a pendular 
steered axle

-
-
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an independent steered axle
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driven, steered, 
and suspended 
axles

an independent 
axle 

NO T E There is an older version of this suspension using 
different (older) pieces in the 8880 LEGO set. 
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a heavy-duty pendular portal axle
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a pendular axle with a worm gear
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