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Explore the world of VEX Robotics
Construction Kits by HEXBUG with
these additional builds and
activities.Each build comes with
individual instructions.

CONSTRUCT

DISCOVER

THE MECHANICS

OF WARHEAD

GATLING RAPID FIRE

OFFROAD TRUCK

CALCULATE

GEAR RATIOS
OF WARHEAD

EXPLORE

THE EFFECTS OF

DIFFERENT GEARS

ZIP FLYER

SWITCHGRIP

UNDERSTAND
STEM CONCEPTS

warhead
WWW.HEXBUG.COM / VEX

BOXING BOTS 2-PACK

MINOTAUR™

BATTLEBOTS
INVESTIGATION

INVESTIGATION ONE

ABOUT WARHEAD

CALCULATING GEAR RATIOS

Warhead competes in BATTLEBOTS® against other robots. In BATTLEBOTS®, competitors
create and operate remote-controlled, armed and armored machines. These robots
are designed to fight in an elimination tournament. Warhead hails from the UK and has
competed in BATTLEBOTS since 2002. Warhead’s main weapon is the spinning shield.

WHAT POWERS WARHEAD’S
SPINNING SHIELD?

INPUT (DRIVING) GEAR
(connected to wheel)

OUTPUT (DRIVEN) GEAR
(connected to shield)

36 teeth

12 teeth

INPUT
36 TEETH

1
3

= 1:3 Gear Ratio

12 teeth
Output
=
36 teeth
Input

=

1
3

The gear ratio allows the output gear
to spin 3 times as fast as the input
gear. The input gear is connected to the
tire, and the output gear is connected
to the shield. This means that for one
full rotation of the tire, the shield spins
three times. Thus, the shield spins
three times as fast as the tire.

INVESTIGATION TWO

In the table below are different
gear ratio problems. The first
one has been done for you.
Complete the next 3 rows.

ALTERING GEAR RATIOS
What if you change the number of teeth in each of the gears?
DRIVING GEAR

=

OUTPUT
12 TEETH

GEAR RATIOS

DRIVEN GEAR

DRIVING
GEAR
DRIVEN
GEAR

The gear that is turned by the driving gear
is called the output or driven gear.

The notches in the gears are called teeth.
The larger the gear is in diameter, the more
teeth it will have.

36 teeth

Gear Ratio =

To help better visualize torque, imagine the
difference between a semi-truck and a sports
car. A semi-truck moves slower and is much
heavier than a sports car. However, it needs
more twisting power or torque in order to pull
heavy loads while driving up hills. A sports car is
lighter and does not need as much torque and
thus can move faster.

The gear that is being turned by some
outside force such as a motor is called the
input or driving gear.

12 teeth

The table shows that the output gear (12 teeth) will rotate 3 times per one full revolution of the input gear (36
teeth). The gear ratio is 1:3. To determine the ratio, write the gear ratio as a fraction and then reduce it.

Gears are responsible for allowing the wheels
and the shield in the front of Warhead to turn.
The amount of force needed to turn or twist is
called torque.

The gear ratio is the number of turns the
driven (output) gear makes with one turn
of the driving (input) gear. Gear ratios can
be used to increase the speed of Warhead’s
weapon. Warhead’s weapon becomes more
effective the faster it spins.

GEAR RATIO
(driven/driving)

Look at the gears that rotate the
wheels and the shield located at the
bottom of the Warhead bot. The smaller
gear has 12 teeth, and the larger gear
has 36 teeth.

INPUT (DRIVING) GEAR
(connected to wheel)

OUTPUT (DRIVEN) GEAR
(connected to shield)

42 teeth

6 teeth

30 teeth

450 teeth

24 teeth

24 teeth

50 teeth

300 teeth

GEAR RATIO
(driven/driving)

ANSWER

6 teeth

1

42 teeth

7

= 1:7 Gear Ratio

450 teeth
30 teeth
24 teeth
24 teeth
300 teeth
50 teeth

You can see from the table that changing the gears can have a significant impact on the gear ratio. If you could
change the gears in Warhead, which of the gear ratios in the above table would create the greatest amount
of torque for Warhead’s spinning shield?

