
Canadian Geographic’s January/February 2018 issue delves into Christian Bagg’s 
journey to invent the Icon Wheelchairs’ three-wheeled ‘Explore,’ an agile machine 
to get people with limited mobility out onto backcountry nature trails. Explore the 
infographic and the following questions to learn about the science behind this 
invention, the challenges in perfecting its design, and how it all came to together. 

Check for understanding

1. What motivated Christian Bagg to invent the Explore? 
 
 

 

2. Describe some challenges that Bagg encountered or might have encountered in inventing and 
perfecting the Explore.  

 
 
 

3. It took Bagg six years and 16 major design changes to arrive at the current Explore model. Describe a 
time when you have had to start over or refine a project,  in which you demonstrated great perseverance 
like Bagg. 

 
 
 

4. In your own words, describe the special features of the Explore and their function. Which part do you 
find the most impressive and why? What would you redesign/change and how would you do it?
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Extend your geographical thinking

1. Let’s get everyone outside!
A) Choose a physical region in Canada or the world. Think of what you would need to explore it (bicycle, 
hiking shoes, skis, sled, ropes, carabiners, etc.). In the box below, design a machine for a specific clientele 
and with the purpose of getting people outdoors in your chosen physical region. Label the parts. 

 
 
 
 
 
 

B) Justify your design choices, making sure to link your decisions to the needs of your clientele and the 
challenges of the specific terrain/environment. 

2. Plan a trek!
Using a trail map, such as these ones from Alberta Trail Maps, plan an afternoon trek and use Google 
Tour Builder to map it out. Think about what you would need for your chosen trek to keep yourself safe. 
Think about the terrain, the wildlife, the temperature, etc. Include all of your planning in your tour. 

Resources

• Nature For All
• Ontario Trails: Accessible Trails
• Nature For The Blind: Canadian Trails
• Greater Bragg Creek Trails Association
• The Great Trail
• Canadian Parks Council

True trailblazer

Machine name:
Target clientele:
Physical region:

http://www.albertatrailnet.com/for-trail-users/alberta-trail-maps/
http://natureforall.global/
http://www.ontariotrails.on.ca/learn/trail-info/accessible-trails
http://www.naturefortheblind.com/international-nature-opportunities/canada
http://www.braggcreektrails.org/
https://thegreattrail.ca/
http://www.parks-parcs.ca/english/index.php


D
IS

C
O

V
ER

Y
Tr

ue
 t

ra
ilb

la
ze

r
Ic

on
 W

he
el

ch
ai

rs
’ t

hr
ee

-w
he

el
ed

 ‘E
xp

lo
re

’ 
ca

n 
ge

t p
eo

pl
e 

ba
ck

 in
to

 th
e 

ba
ck

co
un

tr
y

B
y 

N
ic

k 
W

al
ke

r

AA
ll 

of
 a

 s
ud

de
n

 o
n

e 
da

y 
in

 1
99

6,
 C

hr
is

ti
an

 B
ag

g 
co

u
ld

 n
o 

lo
n

ge
r 

sn
ow

bo
ar

d,
 m

ou
n

ta
in

 b
ik

e 
or

 
h

ik
e 

th
e 

ba
ck

co
u

n
tr

y 
h

e 
lo

ve
d 

so
 m

u
ch

.
A

 s
n

ow
bo

ar
di

n
g 

ac
ci

de
n

t 
br

ok
e 

th
e 

yo
u

n
g 

A
lb

er
ta

n
’s

 b
ac

k,
 b

ut
 h

e 
w

as
 s

oo
n

 u
si

n
g 

sk
ill

s 
ac

qu
ir

ed
 a

s 
an

 a
pp

re
n

ti
ce

 m
ac

h
in

is
t 

at
 t

h
e 

U
ni

ve
rs

ity
 o

f 
C

al
ga

ry
 t

o 
bu

ild
 a

 w
he

el
ch

ai
r 

th
at

 
ac

tu
al

ly
 fi

t 
hi

s 
6'

5"
 f

ra
m

e.
 H

e 
st

ar
te

d 
de

si
gn

in
g 

be
tt

er
 e

qu
ip

m
en

t 
fo

r 
m

ed
ic

al
 t

ec
h 

co
m

pa
n

ie
s,

 
an

d 
by

 2
01

0,
 h

ad
 fo

un
de

d 
Ic

on
 W

he
el

ch
ai

rs
 w

ith
 

13
-ti

m
e 

P
ar

al
ym

pi
c 

m
ed

al
lis

t J
ef

f A
da

m
s.

 
F

ru
st

ra
te

d 
by

 a
tt

em
pt

s 
to

 n
av

ig
at

e 
n

ar
ro

w
 

ba
ck

co
u

n
tr

y 
ro

u
te

s 
in

 a
 s

it
-s

ki
, 

B
ag

g 
st

ar
te

d 
ch

an
ne

lli
ng

 h
is

 in
no

va
tio

n 
in

to
 r

et
ur

ni
ng

 to
 th

e 
tr

ai
ls

 —
 a

nd
 to

 d
o 

so
 a

t t
he

 s
am

e 
le

ve
l a

s 
be

fo
re

. 
A

b
ou

t 
si

x 
ye

ar
s 

an
d

 1
6 

m
aj

or
 d

es
ig

n
 

ev
ol

ut
io

n
s 

la
te

r 
(m

an
y 

te
st

ed
 a

ro
un

d 
T

he
 G

re
at

 
T

ra
il’

s 
W

es
t 

B
ra

gg
 C

re
ek

 r
ou

te
s)

, B
ag

g 
ar

ri
ve

d 
at

 t
he

 E
xp

lo
re

 m
od

el
 i

llu
st

ra
te

d 
he

re
, 

an
 a

gi
le

 
el

ec
tr

ic
 m

ac
hi

n
e 

on
 w

hi
ch

 h
e 

ca
n

 k
ee

p 
up

 w
ith

 
an

d 
ev

en
 o

ut
pa

ce
 e

xp
er

ie
n

ce
d 

m
ou

n
ta

in
 b

ik
er

s.
P

ro
vi

nc
ia

l 
pa

rk
s 

in
 K

an
an

as
ki

s 
C

ou
nt

ry
 a

nd
 

P
in

ch
er

 C
re

ek
 a

re
 d

ev
el

op
in

g 
Ic

on
-l

en
di

n
g 

pr
og

ra
m

s 
fo

r t
he

ir
 tr

ai
ls

, a
nd

 B
ag

g 
ha

s 
bu

ilt
 p

us
h-

pu
ll 

m
od

el
s 

fo
r 

ca
m

ps
 f

or
 k

id
s 

w
ith

 c
an

ce
r 

an
d 

w
ith

 d
is

ab
ili

tie
s.

 “
M

y 
fo

cu
s,

” 
he

 s
ay

s,
 “

is
 a

ll 
ab

ou
t 

ge
tti

ng
 th

e 
pe

op
le

 w
ho

 c
an

’t 
ge

t o
ut

si
de

, o
ut

si
de

.”

  
  

  
  

  
  

IN
F

O
G

R
A

P
H

IC

A
N

D
Y 

M
O

R
A

/C
A

N
 G

EO

Te
ac

he
rs

! B
ri

ng
 th

is
 s

ci
en

ce
 in

no
va

tio
n 

in
to

 y
ou

r 

cl
as

sr
oo

m
 b

y 
vi

si
tin

g 
ca

ng
eo

ed
uc

at
io

n.
ca

/r
es

ou
rc

es
.

A
bc

SL
O

P
E-

ST
IC

K
  A

n 
ar

tic
ul

at
in

g 
fr

o
n

t 
m

ec
h

an
is

m
 a

ll
o

w
s 

th
e 

E
xp

lo
re

 t
o

 r
ip

 o
ve

r 
ro

u
g

h
 

a
n

d
 

u
n

ev
en

 
tr

ai
ls

, 
ke

ep
in

g
 

th
e 

ri
de

r p
er

pe
nd

ic
ul

ar
 to

 
gr

av
ity

 o
n 

si
de

 s
lo

pe
s 

of
 u

p 
to

 3
5 

de
gr

ee
s.

 
“E

ve
n 

on
 s

ki
nn

y,
 o

ff-
ca

m
b

er
 

tr
ai

ls
, 

th
e 

Ex
pl

or
e 

m
ou

ld
s 

its
el

f t
o 

th
e 

te
rr

ai
n,

” 
sa

ys
 B

ag
g.

 
“T

h
er

e 
re

al
ly

 i
sn

’t
 a

n
y-

th
in

g 
el

se
 o

u
t 

th
er

e 
th

at
 

de
al

s 
w

ith
 s

id
e 

sl
op

e 
lik

e 
th

is
.”

TR
A

IL
 A

C
C

ES
S 

 T
he

 
Ex

pl
or

e’
s 

ac
tiv

e 
“l

ea
ni

ng
” 

sy
st

em
 (

se
e 

“S
lo

pe
-s

tic
k”

) 
m

ea
ns

 it
 d

oe
sn

’t 
re

qu
ire

 a
 

w
id

e 
ba

se
 to

 re
m

ai
n 

st
ab

le
. 

O
nl

y 
ab

ou
t a

s 
w

id
e 

as
 th

e 
ha

nd
le

ba
rs

 o
f a

 m
ou

nt
ai

n 
bi

ke
, i

t c
an

 m
an

oe
uv

re
 d

ow
n 

na
rr

ow
 tr

ai
ls

 a
nd

 o
ve

r r
oc

ks
 

an
d 

ro
ot

s 
la

rg
er

 th
an

 c
ur

bs
 

w
ith

ou
t t

ip
pi

ng
.

EX
P

LO
R

E 
O

P
TI

O
N

S 
 Ic

on
 a

ls
o 

m
ak

es
 m

od
el

s 
w

it
h 

sm
al

le
r 

re
ar

 w
he

el
s 

an
d 

le
ss

 p
ow

er
fu

l 
m

ot
or

s 
th

an
 th

e 
Ex

pl
or

e 
pi

ct
ur

ed
 h

er
e,

 a
s 

w
el

l a
s 

as
si

st
ed

 p
us

h-
pu

ll 
ve

rs
io

ns
 f

or
 p

eo
pl

e 
w

ith
 a

 
va

rie
ty

 o
f m

ob
ili

ty
 c

ha
lle

ng
es

 a
nd

 d
is

ab
ili

tie
s.

P
O

W
E

R
H

O
U

S
E

  
A

 3
,0

00
-w

at
t 

el
ec

tr
ic

 m
ot

or
 (

po
w

er
ed

 b
y 

a 
52

-v
ol

t 
lit

hi
um

 e
-b

ik
e 

ba
tt

er
y)

 d
ri

ve
s 

th
e 

Ex
pl

or
e 

up
 i

nc
lin

es
 s

te
ep

er
 t

ha
n 

m
os

t 
m

ou
nt

ai
n 

bi
ke

rs
 c

an
 h

an
dl

e.
 

O
ne

 c
ha

rg
e 

is
 g

oo
d 

fo
r a

 2
0-

ki
lo

m
et

re
 

tr
ai

l, 
an

d
 r

id
er

s 
ca

n
 p

ac
k 

ex
tr

a 
ba

tt
er

ie
s 

fo
r l

on
ge

r a
dv

en
tu

re
s.

P
A

R
T

S
  

A
 f

at
-b

ik
e 

w
he

el
 i

n 
th

e 
re

ar
 p

ro
vi

d
es

 a
m

p
le

 t
ra

ct
io

n
, 

w
hi

le
 th

e 
fr

on
t u

se
s 

B
M

X 
w

he
el

s.
 

R
id

er
s 

ar
e 

se
cu

re
d 

by
 k

ite
bo

ar
d 

ha
rn

es
s 

an
d 

le
g 

st
ra

ps
. B

ag
g 

us
es

 
to

p
-e

n
d

 b
u

t 
w

id
el

y 
av

ai
la

b
le

 
co

m
po

ne
nt

s 
w

he
re

ve
r p

os
si

bl
e 

to
 

si
m

pl
ify

 m
ai

nt
en

an
ce

.

IC
O

N
 E

X
P

LO
R

E 
SP

EC
S

Si
ze

  1
.8

 m
 lo

ng
 X

 0
.8

 m
 w

id
e

W
ei

gh
t  

45
 k

g 
(3

0 
kg

 fo
r p

us
h-

pu
ll 

ve
rs

io
n 

w
ith

 n
o 

ba
tt

er
y 

or
 m

ot
or

)
To

p 
sp

ee
d 

 G
ov

er
ne

d 
at

 3
0 

km
/h

 
(B

ag
g 

ha
s 

te
st

ed
 h

is
 a

t 8
0 

km
/h

)
St

ee
pe

st
 in

cl
in

e 
 4

5 
to

 6
0 

de
gr

ee
s,

 
te

rr
ai

n 
de

pe
nd

en
t

G
ro

un
d 

cl
ea

ra
nc

e 
 1

5 
cm

C
os

t  
~$

14
,0

00
 (

ba
se

 e
le

ct
ric

 m
od

el
)


