
There are several types of four-wheel drive and more than one engineering 
approach to each type. With the ambiguous names “part-time,” “full-time,”
“permanent” and “all-wheel” to differentiate the systems, who could blame you for 
being confused? Here’s a breakdown of the various types, their different names and 
what it all means to you. There are several references to drive-train and driveline. 
The drive-train includes everything that generates power and propels the car-from the 
engine to the wheels. The driveline includes everything minus the engine and 
transmission.

Part-Time Four-Wheel Drive 
The most common, simplest and least-expensive 

type, part-time 4WD is what you’ll find on most pickup 
trucks and offroad-capable sport utility vehicles. “Part-
time” refers not to the fact that you can switch between 
two-wheel drive and four-wheel drive, but that the 4WD 
can be used only in low-traction conditions like snow, 
gravel, mud or dirt. Dry pavement is a no-no. This is 
why all part-time 4WD vehicles allow 2WD as well. (If 
you only drove on mud, all the time, you’d prove why 
part-time is not the best name for the system. It’s really 
“some-surfaces 4WD,”) 
Part-time systems usually offer a selectable low gear for 
off-road use, located in the transfer case. The transfer 
case contains the set of gears that route power to the 
front and rear axles, and a selectable low gear because 
the transmission’s first gear is not low enough for scaling 
steep inclines, uprooting tree stumps and so forth. 
Transfer cases with a low gear may be referred to as 
“dual-range.”

In part-time systems, the transfer case distributes power to the front and rear axles, 
typically by tapping into the rear-wheel-drive mechanism and transferring power to the front 
wheels. The front wheels are equipped with automatic-locking hubs that connect them to the 
axle in 4WD mode, and unlock — allowing them to rotate freely - when the driver switches 
back to 2WD and the axle comes to a halt. The resulting 50/50 power split between the front 
and rear axles is very effective for traction, because if the vehicle’s rear half is slipping, the 
front half still receives power and is likely to have traction — and vice versa.

The drawback is that the front and rear wheels now cannot rotate at different speeds, as 
its necessary when the vehicle turns. So turning on dry pavement causes the driveline to bind 
and the tires to scrub against the ground. This can damage the driveline, and it increases the 
chances of the vehicle rolling over when turning. (Many owners of such vehicles don’t 
understand this point and they switch to 4WD at the first sign of drizzle on the windshield. This 
is not only unnecessary, but it’s potentially damaging and dangerous.) Driving with four 
powered wheels on pavement requires one of the three systems described on subsequent 
pages.



Full-Time Four-Wheel Drive 
You would think “full-time” means there’s no two-wheel drive. This is not so. In vehicles 
designated as full-time four-wheel drive, full-time refers to the fact that you could go with four-
wheel drive engaged at all times, on both slippery surfaces and dry pavement. (Again, “all-
surface 4WD” would be a more accurate name.) Such vehicles also can be driven by two 
wheels for slightly better fuel economy. Like the part-time systems, full-time 4WD has a dual-
range transfer case with a low gear for serious off-roading. All told, the options are 2WD or 
4WD, with the latter often separated into 4WD Hi and 4WD Low, which reflects the presence of 
the low gear. Some vehicles have an additional mode, Automatic 4x4, which senses when the 
wheels are slipping and switches from 2WD to 4WD and back.

But if the vehicle has a locking center 
differential, that 50/50 split can be restored 
and the driver has the best of both worlds. A 
good example of how all these options come 
together is Selec-Trac, one of a few four-
wheel drivelines that Jeep offers. In it, the 
driver’s options are: 4WD Full-time, 4WD 
Part-time (center differential locked), 4WD 
Low-range and 2WD. In Selec-Trac, 
automatic-locking hubs aren’t used; the front 
driveshaft disconnects at the transfer case for 
2WD mode, but it and the axle rotate with 
the wheels at all times.

The difference in design between this 
and the part-time system is the use of a 
center differential that allows the front and 
rear wheels to rotate at different speeds. 
Unfortunately, the ability to drive on dry 
pavement can cost the vehicle some prowess 
on low-traction surfaces, where the 50/50 
power split is advantageous. 

Permanent Four-Wheel Drive 
Permanent four-wheel drive is basically the 
full-time 4WD previously described without 
the option of going into two-wheel drive. The 
driver never has to fiddle with choices —
except for the transfer-case low gear included 
in these systems for serious off-roading. 
Because it need not disconnect the front 
driveshaft, this transfer case is simpler than in 
the part- and full-time systems, and 
automatic-locking hubs likewise aren’t 
needed.



In AWD systems based on front-wheel drive (the majority), the transfer case usually is done 
away with and the power is divided to the front and rear by the transaxle — a combination of 
the transmission and front-axle differential employed in most front-drive vehicles. Like the full-
time and permanent 4WD drivelines, AWD systems employ a center differential, which allows 
the front and rear wheels to rotate at different speeds. Because simple, “open” differentials are 
passive devices that allow power to follow the path of least resistance, slipping wheels tend to 
free spin, while those that have traction sit still. To combat this, rather than providing a locking 
feature that would preclude use on dry pavement, current AWD center differentials incorporate 
mechanisms that can divert power when slippage occurs. Many are viscous clutches or a similar 
clutch-type coupling rather than a simple hard-geared differential. Many AWD systems drive 
only two wheels until slippage is detected.

Though all-wheel drive is available now from many manufacturers, the systems differ in 
how they apportion power to the front and rear axles in normal, dry-pavement motoring. Light-
duty SUVs, such as the Honda CR-V and Toyota RAV4, send all or most of the power to the 
front wheels in normal driving. The Chrysler Town & Country minivan also directs about 90 
percent of the power to the front. Conversely, Mercedes-Benz uses a 35/65 front/rear split in 
its 4MATIC AWD system, in keeping with its rear-wheel-drive philosophy (there are no front-
wheel-drive Mercedes-Benz vehicles).

Simpler AWD systems “bias” the power to the front or the rear in this way and react to 
slippage when it occurs. Subaru’s “continuous” AWD system is this type. More advanced 
systems are designed to be proactive rather than reactive. For example, Subaru’s “active” AWD 
is claimed to anticipate and prevent slippage for a seamless driving experience. Audi’s quattro
and related Volkswagen 4MOTION AWD systems route power based on vehicle dynamics: Rear
tires have greater grip during acceleration, so during that action the rear wheels receive more 
of the engine’s power. In turns, the outside front wheel has the most grip and thus gets the 
most power, followed by both rear wheels.

Let’s have a look at the comparison chart . . . 

All-Wheel Drive
Found on cars and light-duty sport utility vehicles, all-wheel drive (AWD) is differentiated by 
one main characteristic: the automatic distribution of power away from slipping wheels and 
toward those with traction. (Similar technology sometimes supplements full-time 4WD, but it 
seems to be an integral part of any system labeled AWD.)
While the AWD name has been attached to many systems over the years, almost all modern 
AWD setups lack a dual-range transfer case and require no intervention from the driver. Partly 
because it lacks the additional low gear, all-wheel drive is not meant for serious off-roading, 
but neither are most vehicles equipped with AWD.
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