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Something 
for 
Nothing
Hybrids use energy captured during 
deceleration to improve fuel economy. 
In conventional cars, this energy is  
dissipated as heat by the brakes. But 
in a hybrid, a light touch on the brakes 
spins a generator that charges a battery 
pack. (Harder braking also engages  
the vehicle’s normal brake system.) Cur-
rently there are two principal hybrid 
architectures on the road—Toyota’s and 
everybody else’s. Toyota uses a torque 
splitter, while Honda and the others use 
a simpler system coupled to a conven-
tional transmission. Both systems pro-
vide most fuel-economy improvement 
during stop-and-go driving.

The engine in the Honda Civic, like 
the GM and other systems, uses 
a flywheel-type motor/generator. 
This device is also the engine’s 
primary starter motor, permitting 
near-instant starts. Battery power 
aids in acceleration, and is recap-
tured as the vehicle slows. 

Toyota Prius’s planetary-gear torque splitter proportions power between the elec-
tric motor, engine and front wheels. This allows the engine or motor, or both, to drive 
wheels, while the engine or wheels can power a generator to charge batteries. This 
device also acts as a constantly variable transmission.

Honda’s battery pack, located 
behind the rear seat, consists of 
multiple nickel-metal-hydride 
tab-end D cells—just like those 
in your flashlight. These are 
stacked to produce 158 volts DC. 
The controller changes this to 
three-phase AC to run the elec-
tric motor.

Starting off Short trips Idle shutdown All-wheel drive
Reducing 

parasitic losses
Battery 

management

HONDA ENGINE AND 
FLYWHEEL

Some hybrids, 
such as the Toyota 
Prius, drive away 
from a stop—and 
sometimes go for 
short distances—
with only elec-
tric power. Others, 
like Hondas and 
GMs, use the elec-
tric motor only to 
boost the engine, 
and always run 
the engine while 
in motion.

Even with a fully 
charged battery 
pack, convention-
al hybrids can 
run only a mile 
or two on bat-
tery power. They 
rely on the gaso-
line engine for 
longer distances 
and expressway 
speeds.

All hybrids save 
fuel by shutting 
down the gaso-
line engine dur-
ing stop-and-
go idling. The 
motor/genera-
tor can restart 
the engine fast-
er than you can 
move your foot 
from the brake to 
the accelerator.

The Highlander’s 
optional 4wd sys-
tem uses an elec-
tric motor to drive 
the rear wheels. 
It replaces the 
transfer case and 
rear driveshaft, 
provides power to 
rear wheels only 
on demand, and 
reduces weight 
and complexity.

With plenty of 
battery power on 
board, hybrids 
can run the power 
steering and a/c  
electrically, on 
demand, reduc-
ing friction loss-
es from belts and 
pumps. Batteries 
also mean the a/c 
can run when the 
engine is off.

If the battery pack 
is undercharged—
for example, after 
going up a long 
hill—the control-
ler will partially 
charge the battery 
pack with energy 
from the engine. 
Upon decelera-
tion, the brakes 
recharge it further.

Prius at times has been really more of an hours’ inventory,” 
says Jim Lentz, Toyota’s group vice president and general 
manager. In a recent poll by R.L. Polk, 84 percent of respon-
dents said they would consider a hybrid. Manufacturers  
are racing to meet this demand with a growing supply 
of vehicles and more new models on the way. Ford alone  
predicts it will sell 250,000 hybrids annually by 2010.

 THE HYB RID BACKL ASH 
But as more hybrid vehicles make their way onto Ameri-
can roads, a growing number of drivers are discovering a 
gap between expectations and reality when it comes to gas 
mileage. Many, like Matt Ward, find the hybrid investment 
worthwhile regardless of mileage, but in other quarters  
a backlash is brewing. Newspaper articles and Internet 
message boards abound with calculations showing that it 
will take many years for most buyers to earn back in fuel 
savings the added cost of buying a hybrid (especially now 
that gas prices have fallen from their 2005 peak).

Additionally, some environmentalists deplore the grow-
ing trend among carmakers to build so-called “muscle 
hybrids.” These vehicles use hybrid technology primarily 
to deliver more power rather than better fuel economy. 
Dan Becker, the Sierra Club’s director of Global Warming 
Programs, thinks muscle hybrids exploit hybrid hype with-
out delivering real benefits. “The auto companies [need 
to] get smart and gear back to more efficient vehicles,” he 
says. Others worry that the hybrid label is being used sim-
ply to take advantage of a host of incentives—including 
tax breaks, the use of HOV lanes and even free parking.

“Hybrid technology is not ‘green’ technology,” a recent 
Wall Street Journal column opined. “Like heated seats or 
flashy exterior trim, it’s merely an expensive option that 
generates large markups for the Toyota Corporation and 
its dealers.” As word of the true economics of hybrids gets 
out, the column concluded, “other motorists may see the 
Prius operator and think ‘sucker.’ ”

As the number of hybrids on the streets grows, ques-
tions also arise about the long-range impact of this technol-
ogy. How long will the batteries last? Can they be disposed 
of safely? In the event of an accident, could the high volt-
ages used in these systems pose a danger to first respond-
ers or passengers?

All the debate simply proves that hybrids really have 
matured from novelties to an established vehicle category. 
It remains to be seen whether they are the future of trans-
portation, an overrated interim technology or something 
in between. To help sort out the hype from the reality,  
Popular Mechanics tested two popular hybrids against 
their conventional gasoline counterparts (see page 77 and 
78). We also spoke with owners, dealers, industry analysts, 
engineers and service technicians to see how hybrids are 
performing today—and what to expect tomorrow.
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