





multiple teams, each with their own tal-
ents, IRE in conjunction with BRC has
been hosting this multi-game competi-
tion concept since 2006. This has allowed
for more variety in the robots and the
number of students wishing to compete.
It is not uncommon to have a school field
a team for each of the three different
competitions.

LOCK TIGHT NIGHT

With the help and support of a great
number of student and parent volun-
teers, the second contest of 2010 was
held at Indian Creek High School a few
miles south of Indianapolis. This event
was a first of its kind, overnight robotics
event where student competitors were
pitted against professionals in an on-site
build and competition.

Some of the night’s casualties... What time is
it anyway?

This contest was totally unique as
none of the teams registered had any
clues about the game they were to play.
The teams began filtering into the high
school on Friday at around 7:00 pm for
their 12-hour build session and to receive
their kits or get the kits they brought
with them inspected. All teams utilized
identical VisualEdge competition kits for

DESIGN CHALLENGE: FULL PULL

The design challenge this year was the popular Full Pull, a Game-in-a-Box from
VisualEdge, Inc. The game consists of a 55-inch track laid out on the carpeted floor
with a simple “Start” and “Finish” line. The major component of the game was a
sturdy, scaled-down tractor pull sled. The sled consists of a mobile ramp with

wheels on one end and a
skid on the other with a
moving weight box on
top. The weight box
slides up the ramp as the
robots pull it down the
track moving the weight
from the wheeled end to
the skid generating end,
which increases friction
with the floor.

Each robot is required
to complete a “Full Pull”
in order to advance to
the next pull. After each
pull, the robot was dis-
connected from the sled
and it was returned to
the starting position for
the next competitor.
Each competitor got a
dry run with the ten-
pound sled with no addi-
tional weight in the box.

Full Pull from VisualEdge is always a crowd favorite.
Robots exceeded last year’s record pull by 6 pounds.

Out of the 18 teams, only 3 made it to the last round where there was a tie for the
win. This event is a true testament to the durability of the plastic parts in the VEX
kit. No clutches or gears were lost to damage in this event.

This game is very popular with the robot designers. One must consider all of the
aspects of the pull. Constantly changing friction, torque, battery power and traction
make this game a legitimate challenge, and it gets more competitive every year.
There were a total of seven pulling rounds with the last seeing 58.5 pounds in the
weight box! Last year's final pull was 38.5 pounds in five pulling rounds. The new
two-wire VEX motors and their added torque made the game very interesting and
were strong enough to twist the frames of the machines as they advanced down

the track.

the contest with no extra parts allowed.
The kits were purchased by the teams
prior to the event as part of their entry
fees or brought unopened to the event to
speed the inspection process. By 8:00, all
of the teams had arrived, and the doors
were locked. They would reopen at 7:30
in the morning when the registered pro-
fessional teams representing Cummins,
Roll-Royce, Overton Carbide, and
VisualEdge would arrive to get their first
look at the game and familiarize them-
selves with the competition format. The
professional teams also had to purchase
their own kits which were waiting for
them at assigned build tables, separate
from, but accessible to, the student
teams.

At 8:00 pm the particulars of the game
were revealed. Students from Indian
Creek’s Computers and Design class pre-
sented an animation explaining the game
rules they had spent several weeks
developing. As the fields were revealed
and the documentation for the game was
distributed to the teams, students were
already examining the playing field try-
ing to figure out how to get their robot to
play Hack Attack, a facsimile of the back-
yard game “Cornhole”. Cornhole is
played much like horseshoes except that,
instead of shoes and stakes, the game is
played with a sloping goal-usually made
from a box with a hole cut into the mid-
dle of it-and beanbags that the players
attempt to throw into the holes. Each
alliance of two teams had two goals in
which they could score. One goal was
worth two points and could be
approached from three sides. The other,
worth four points, had a PVC barrier
that held the machines some distance
away and essentially prevented the
machines from climbing the goal. They
were going to have to push their bean-
bags, reach really far with an arm, or

The RingerBot constructed by theVisualEdge
professional team.
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simply throw the beanbags at the hole.

Several of the teams immediately
began the task of building a sturdy dri-
vebase for their machines. Many hoped
for a robot that could drive up on top of
the Hack Attack boards (allowed under
the robotics rules). After spending four
hours building this strategy, teams
began to have serious second thoughts,
knowing they only had eight more
hours to develop a working robot
worthy of competition. A couple of
the teams opted even to completely
dismantle their robot to explore
other design options.

After six hours of construction
and testing, students began drop-
ping like flies. Like Thomas Edison
in his laboratory, many catnapped
at their worktables next to their par-
tially-completed machines, hoping a
short recharge would help them get
through the night. Others gave out
completely, crashing on the con-
crete floors between the bleacher
seats in the gym or on the floors
around their team’s area. Some
teams slept in shifts with a briefing
on the build as groups awakened
their replacements. The school also
had the forethought to provide
chaperoned sleeping rooms for
boys, girls and teachers.

RUBBER BANDS
TO THE RESCUE
Just as teams were reaching their
breaking points with the extremely diffi-
cult task of building a robot that could
consistently score, student and adult
members of the Lock Tight Night staff
came around with an early Christmas
gift to help relieve some of the frustra-
tion that a few of the teams were experi-
encing. At first, several of the teams dis-
missed the gift of a bag of rubber bands
as useless for the task. However, it was
not long until the rubber bands began to
appear on tires for traction and on long
extension arms to help them retract back
into place. Tension began to get more
intense as the time grew closer for the
professionals to arrive. By 7:20 am, they
began to trickle in and examine what the
students were already designing, build-
ing and testing. They wasted no time in
walking around the pit areas and closely
looking at the playing fields to get an
idea of what concepts worked. At 8:00

they watched the game animation and
began opening and organizing their kits
on their workbenches.

The staff held off introducing the pro-
fessional teams to the students to allow
them time to familiarize themselves with
the kit and the game. By 8:15 the profes-
sional teams were already underway
working through the building process

The bean bag scoring components proved difficult to handle.

while student teams began their practice
rounds. As the student teams entered the
practice rounds, fatigue began to take
over. The gym bleachers, once again,
became concrete sleeping bags for some
students who simply could not take any-
more. Qualifying matches began around
10:00, and some of the teams who were
ready to go home earlier in the morning
began to show signs of scoring. Crowds
gathered around the qualifying matches
as teams started taking notice of which
robots were working well. When lunch
time arrived, many teams had gathered
enough confidence in their work that
they were willing to break and eat in the
cafeteria. In contrast, the company teams
made a dash for the cafeteria to gather
up their lunch and ate quickly or im-
mediately took their food back to their
areas to finish their designs.

The company teams not only worked

through lunch, but one of the teams even
worked all the way through the opening
ceremonies, trying to perfect their design
before having to compete against the stu-
dent teams in the finals at 2:00 in the
afternoon. When the finals began, all of
the teams were still tweaking their con-
cepts-trying maximize their scoring abili-
ty. The company teams quickly learned
how the game was played and did
their best to bring themselves up to
speed with the student teams.
Throughout the game, students
used their previous experiences
with the game pieces and the VEX
machines to their advantage.

STUDENTS TRIUMPH

At the end of the game, the pros
would only take home the experi-
ence. The trophies for Lock Tight
Night, would belong to the students.
Not to be outdone, the always gra-
cious professional teams each select-
ed a school team and gave them
their kits to take home.

CONCLUSION

At the end of the very long night
and day, the volunteers gathered
around to compare notes. There
were no catastrophic field failures,
control problems or any intense
arguments between competitors. It
was a good day, and the best robots
rose to the top. There were no win-
ners or losers at this competition—
only competitors and friends thinking
about the next competition.

Dan Ward II is Design Technology Program
Chair, Ivy Tech Community College of
Indiana-Kokomo, and Chair, Indiana
Robotics Educators Grant. Dan welcomes
contacts from educators interested in repli-
cating his programs, and can be reached at
dward@ivytech.edu.

— the editors

Links
Intelitek, www.intelitek.com, 800-777-6268
RobotEvents.com, www.robotevents.com

VEX Robotics Design System,
www.vexrobotics.com, (903) 453-0800

VisualEdge, www.visualedgeinc.biz,
765 319-3257

For more information, please see our source
guide on page 89.
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