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UNDERSTANDING
THE INNER
WORKINGS OF THE
AUTOMOBILE: A
TOM NEWTON
PERSPECTIVE

F o r  d e c a d e s ,  t h e
question  "how does  a
car actually work?" has
puzz led  everyday
drivers.  While  we rely
on  our  vehicles  for
commuting,  errands,
and  adventures,  the
complex  machinery
beneath the hood often
remains  a  mystery.
Th i s  i s  whe re  the
educational  legacy  of
T o m  N e w t o n
becomes  invaluable.

Newton,  a  renowned
automotive  educator
and  author,  dedicated
h i s  c a r e e r  t o
demystifying  vehicle
mechanics  for  the
average  person.  His
signature  approach,
often  summed  up  as
"How  Cars  Work  Tom
Newton," breaks down
intricate  systems  into
digestible,  logical
steps.  This  article  will
guide you through the
fundamental  principles
o f  a u t o m o t i v e
o p e r a t i o n ,  u s i n g
Newton's  accessible
framework  to  explain
everything  from  the
pistons in the engine to
the  f r ic t ion  in  the
brakes.  Whether  you
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are a new driver or a
curious car enthusiast,
understanding  these
basics  can  save  you
money,  improve  your
dr iv ing  ski l ls ,  and
d e e p e n  y o u r
appreciation  for  the
modern  automobile.

THE HEART OF THE
MACHINE: THE
INTERNAL
COMBUSTION
ENGINE

At its core, a car is a
machine that converts
chemical  energy (fuel)
into mechanical energy
(motion). The engine is
the primary component
responsible  for  this
transformation.  Tom
N e w t o n  o f t e n
described  the  engine
a s  a  c o n t r o l l e d
explosion  chamber.
Most  cars  use  a  four-
s t r o k e  i n t e r n a l
combustion  engine,  a
d e s i g n  t h a t  h a s
r e m a i n e d

f u n d a m e n t a l l y
unchanged  for  over  a
century.

The Four-
Stroke
Cycle
Explained
The  magic  happens
inside  the  engine's
c y l i n d e r s .  E a c h
cylinder  contains  a
piston  that  moves  up
a n d  d o w n .  T h i s
movement  is  divided
in to  four  d i s t inc t
strokes, which Newton
famously  compared to
a rhythmic dance of air
and fuel.

Intake Stroke:
The piston
moves
downward,
creating a
vacuum. The
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intake valve
opens, allowing a
precise mixture
of air and fuel to
rush into the
cylinder.
Compression
Stroke: The
intake valve
closes, and the
piston moves
back upward.
This compresses
the air-fuel
mixture, making
it highly volatile
and ready for
ignition. Newton
emphasized that
compression is
where the true
potential energy
is stored.
Power Stroke:
The spark plug
fires, igniting the
compressed
mixture. The
resulting
explosion forces
the piston
downward with

immense force.
This is the only
stroke that
creates power;
the other three
rely on
momentum from
the flywheel.
Exhaust
Stroke: The
exhaust valve
opens, and the
piston moves
upward again,
pushing the
spent gases out
of the cylinder
and into the
exhaust system.

This  cycle  repeats
hundreds or thousands
of times per minute in
each  cyl inder.  The
linear  motion  of  the
p i s t o n s  i s  t h e n
c o n v e r t e d  i n t o
rotational  motion  by
the  crankshaft.  This
rotational  energy  is
ultimately  what  turns
the wheels.
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Key
Engine
Compone
nts in
Newton's
Framewo
rk
Tom Newton's teaching
sty le  emphas ized
understanding the role
o f  each  key  pa r t .
Beyond the pistons and
valves,  several  other
c o m p o n e n t s  a r e
crit ical:

The Cylinder1.
Block: The main
structural body
of the engine,
housing the
cylinders,
pistons, and

crankshaft.
The Cylinder2.
Head: Mounted
on top of the
block, it contains
the valves, spark
plugs, and
combustion
chambers.
The Camshaft:3.
A rotating shaft
that controls the
opening and
closing of the
intake and
exhaust valves,
timed perfectly
with the piston
movement.
The Timing4.
Belt or Chain: A
critical
component that
synchronizes the
rotation of the
crankshaft and
camshaft. A
broken timing
belt is a
catastrophic
failure.
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THE DRIVETRAIN:
DELIVERING
POWER TO THE
ROAD

O n c e  t h e  e n g i n e
creates  rotat ional
motion,  that  power
must be transferred to
t h e  w h e e l s .  T h e
drivetrain is the system
that accomplishes this.
N e w t o n  o f t e n
explained  this  as  a
c h a i n  o f  e n e r g y
t r a n s m i s s i o n ,
h i g h l i g h t i n g  t h e
importance of gearing.

The
Transmis
sion: The
Gearbox
The  engine  operates
most  efficiently  within
a  nar row  range  o f
revolutions per minute

( R P M ) .  T h e
transmission allows the
engine  to  stay  in  its
power  band  while  the
car  moves  at  various
speeds.  It  does  this
through a set of gears
of  different  sizes.  Tom
Newton  described  the
transmiss ion  as  a
torque  multiplier.
First gear provides high
torque for acceleration
from a  stop,  while  fifth
or  sixth gear provides
lower torque but higher
speed  for  efficient
cruising.

Manual
Transmission:
The driver uses a
clutch and a gear
shifter to
manually select
the gear ratio.
The clutch
temporarily
disconnects the
engine from the
transmission.
Automatic
Transmission:



6

6 How Cars Work Tom Newton 2024-07-17

Uses a complex
system of
planetary
gearsets,
hydraulic fluid,
and a torque
converter to
automatically
select the correct
gear ratio
without driver
input.
Continuously
Variable
Transmission
(CVT): Uses a
belt and two
pulleys to create
an infinite
number of gear
ratios, keeping
the engine at its
most efficient
RPM.

The
Driveshaf

t and
Differenti
al
From the transmission,
power  travels  via  the
driveshaft  (in  rear-
wheel-drive  cars)  or
d i r e c t l y  t o  t h e
transaxle  (in  front-
wheel-drive  cars).  The
differential  is  a  clever
device that allows the
two  drive  wheels  to
rotate  at  different
s p e e d s .  T h i s  i s
essential when turning,
as  the  outside  wheel
t r a v e l s  a  l o n g e r
d is tance  than  the
inside  wheel.  Newton
u s e d  t h e  s i m p l e
metaphor  of  a  book
sliding  across  a  table
versus  a  book  rolling:
the  differential
prevents  the  wheels
from  scrubbing  and
skidding  during  turns.
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THE ELECTRICAL
SYSTEM: THE
BRAIN AND
NERVOUS SYSTEM

M o d e r n  c a r s  a r e
heavi ly  re l iant  on
electricity.  While  the
engine  provides  the
muscle,  the  electrical
system  provides  the
control  and  comfort.
Tom  Newton  often
referred to the battery
as  the  storage  tank
and the alternator as
the refueling pump.

The
Starting
and
Charging
System
To start the engine, the
battery  sends  high
current to the starter

motor,  which  cranks
the engine over. Once
the engine is  running,
the  alternator  is  spun
by  a  be l t  f rom  the
engine.  The  alternator
generates  alternating
current  (AC),  which  is
then  converted  to
direct  current  (DC)  to
recharge  the  battery
and  power  the  car's
electrical  loads,  such
as  headlights,  radio,
and engine control unit
(ECU).  A dead battery
or  a  failing  alternator
leaves  the  car  unable
to start or run.

The
Engine
Control
Unit
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(ECU)
The  ECU  is  the  car's
primary  computer.  It
r e a d s  d a t a  f r o m
dozens  of  sensors
throughout the vehicle,
including:

Oxygen
Sensor:
Monitors exhaust
gases to adjust
the air-fuel
mixture.
Mass Airflow
Sensor:
Measures the
amount of air
entering the
engine.
Throttle
Position
Sensor: Detects
how far the
accelerator pedal
is pressed.
Coolant
Temperature
Sensor:
Monitors engine
operating

temperature.

The ECU uses this data
to  control  ignit ion
timing,  fuel  injection,
and  other  c r i t i ca l
functions.  Newton's
writings  emphasized
that  the  ECU  is  the
reason  modern  cars
are  c leaner ,  more
efficient,  and  more
reliable  than  older
models.

THE COOLING AND
LUBRICATION
SYSTEMS

Combustion  generates
e n o r m o u s  h e a t .
Wi thout  a  coo l ing
system,  the  engine
would  destroy  itself
w i t h i n  m i n u t e s .
Simi lar ly ,  f r ict ion
between moving parts
would  cause  rapid
w e a r  w i t h o u t
lubrication.
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Keeping
it Cool
Most cars use a liquid
cool ing  system.  A
w a t e r  p u m p
circulates a mixture of
water  and  antifreeze
(coolant)  through
passages in the engine
block. The hot coolant
then  flows  to  the
radiator,  where  air
passing  over  its  fins
dissipates  the  heat.  A
thermostat  regulates
the  flow,  keeping  the
engine  at  its  optimal
operating temperature,
t y p i c a l l y  a r o u n d
195 -220  deg rees
F a h r e n h e i t .  T o m
Newton advised never
t o  r e m o v e  a
thermostat ,  as  an
engine  running  too
cold  is  inefficient  and
wears  faster.

Keeping
it
Lubricate
d
The oil system is the
lifeblood of the engine.
An oil  pump draws oil
from  the  oil  pan  and
sends it under pressure
through  passages  to
t h e  c r a n k s h a f t
bearings,  camshaft
bearings,  and  other
critical  friction  points.
The oil  creates  a  thin
film  that  prevents
metal-to-metal contact.
Over  time,  oil  breaks
down  and  becomes
contaminated, which is
w h y  r e g u l a r  o i l
changes are the single
m o s t  i m p o r t a n t
maintenance  task  for
engine  longevi ty .
Newton  famous ly
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cal led  oi l  changes
"cheap  insurance"
against  expensive
repairs.

THE BRAKING
SYSTEM:
CONTROLLING
MOMENTUM

Stopping a car requires
converting  its  kinetic
energy  (motion)  into
hea t  ene rgy .  The
brak ing  system  is
responsible  for  this
c o n v e r s i o n .  T o m
Newton  descr ibed
brakes  as  "fr iction
converters."

Disc
Brakes
vs. Drum
Brakes
Most modern cars use
disc  brakes  on  the
front wheels and often

on all four wheels. In a
disc  brake  system,  a
caliper  squeezes  a
pair  of  brake  pads
against  a  rotat ing
rotor  (disc)  attached
to the wheel hub. The
friction slows the rotor
and, consequently, the
wheel.
Drum brakes work on a
similar  principle  but
use  shoes  that  press
outward  against  the
inside  of  a  rotating
drum. Disc brakes are
g e n e r a l l y  m o r e
efficient  at  dissipating
heat and resisting fade
under heavy use.

The
Hydraulic
System
When  you  press  the
brake  pedal,  you  are
pushing a rod into the
master  cylinder ,
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which  contains  brake
fluid.  The  master
cylinder  pressurizes
the  fluid  and  sends  it
through steel lines and
rubber  hoses  to  each
wheel.  This  hydraulic
pressure is what forces
the  caliper  pistons  or
brake shoes to engage.
Newton  emphasized
that  the  hydraul ic
system  provides  a
mechanical advantage,
allowing a  small  force
f rom  you r  f oo t  t o
generate  a  massive
clamping  force  at  the
wheels.
M o d e r n  c a r s  a r e
equipped  with  Anti-
l o c k  B r a k i n g
Systems (ABS), which
use sensors to detect if
a wheel is locking up.
T h e  A B S  m o d u l e
rapidly  pulses  the
brake pressure at that
wheel,  allowing  the
driver  to  maintain
steering control during
emergency braking.

THE STEERING
AND SUSPENSION:
RIDE AND
HANDLING

The  s tee r i ng  and
suspension  systems
w o r k  t o g e t h e r  t o
provide  a  comfortable
ride,  stable  handling,
and  precise  control.

Steering
Geometry
Most  cars  use  rack-
and-pinion  steering.
When  you  turn  the
steer ing  wheel ,  i t
rotates  a  pinion  gear
that  moves  a  rack  (a
straight  bar)  left  or
r i g h t .  T h i s  b a r  i s
connec ted  t o  the
steering  knuckles  via
tie  rods,  turning  the
wheels.  Tom  Newton
highlighted that proper
w h e e l
alignment—specificall
y  camber,  caster,  and
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toe  angles—is  critical
for  preventing  uneven
tire wear and ensuring
the car tracks straight.

Suspensi
on
Compone
nts
The suspension system
absorbs  bumps  and
keeps  the  t i res  in
contact with the road.
K e y  c o m p o n e n t s
include:

Springs: Coil
springs or leaf
springs absorb
road impacts and
support the
vehicle's weight.
Shock
Absorbers
(Dampers):
Control the
bounce of the

springs. Without
shocks, a car
would continue
bouncing after
hitting a bump.
Struts: A
combined unit
that integrates a
shock absorber
and a structural
support
component into a
single assembly,
common in
modern front
suspensions.
Control Arms
and Bushings:
Connect the
wheels to the
frame, allowing
up-and-down
movement while
maintaining
lateral stability.

A  wel l -maintained
suspension  system
provides  safety  and
comfort.  Worn  shocks
or bushings can lead to
p o o r  h a n d l i n g ,
excessive  tire  wear,
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and  a  rough  ride.

MAINTENANCE:
THE KEY TO
LONGEVITY

Tom Newton's ultimate
l e s s o n  w a s  t h a t
understanding  how  a
car  works  naturally
l e a d s  t o  b e t t e r
maintenance habits.  A
car  i s  a  sys tem  o f
interdependent  parts;
the  fa i lu re  o f  one
c o m p o n e n t  c a n
cascade  into  major
damage .  Regu la r
servicing,  attentive
d r i v i n g ,  a n d
recogniz ing  ear ly
warning  signs  are  the
best  ways  to  keep  a
c a r  r u n n i n g  f o r
hundreds of thousands
of  miles.  Simple  acts

l ike  check ing  t i re
pressure,  monitoring
fluid  levels,  and
listening  for  unusual
noises  can  prevent
breakdowns  and  save
significant money.
CONCLUSION

T h e  m o d e r n
automobile is a marvel
o f  e n g i n e e r i n g ,
blending  mechanical,
hydraulic,  electrical,
and computer systems
i n t o  a  s e a m l e s s
t r a n s p o r t a t i o n
machine.  By  viewing
the  car  through  the
lens  of  educators  like
Tom  Newton,  we  can
a p p r e c i a t e  t h e
elegance of  its  design
and  the  logic  of  its
operation.  From  the
precise  four-st


