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1
0

P
o

w
e

r C
o

n
n

e
c

tio
n

s

W
A

R
N

IN
G

 b
e v

ery
 carefu

l w
ith

 th
e b

attery
 w

irin
g
.

T
h
e 4

Q
D

 is n
o
t p

o
larity

 p
ro

tected
 an

d
 an

y
 m

istak
e

w
ith

 b
attery

 w
irin

g
 w

ill d
estro

y
 th

e co
n

tro
ller. T

h
e

b
attery

 sh
o
u

ld
 b

e th
e last item

 y
o

u
 co

n
n

ect, an
d
 y

o
u

sh
o
u

ld
 d

isco
n

n
ect th

e b
attery

 b
efo

re ch
an

g
in

g
 an

y

o
th

er w
irin

g
. R

ev
erse p

o
larity

 p
ro

tectio
n
 can

 b
e

ad
d

ed
 sim

p
ly

 b
y
 fi

ttin
g

 a relay
 in

 th
e w

irin
g
 if

req
u

ired
 - see facin

g
 p

ag
e - an

d
 th

is is str
o
n

g
ly

re
co

m
m

en
d

e
d

.

T
o
 av

o
id

 m
istak

es, ch
o
se a b

attery
 lay

o
u
t su

ch
 th

at

th
e term

in
als can

n
o
t b

e w
ro

n
g
ly

 co
n
n

ected
. O

n
e

su
ch

 lay
o

u
t is sh

o
w

n
 in

 th
e d

iag
ram

 

B
attery

 lead
s are clam

p
ed

 to
 th

e v
eh

icle’s ch
assis in

su
ch

 a w
ay

 th
at th

e p
o

sitiv
e lead

 can
 o

n
ly

 reach
 th

e

p
o

sitiv
e term

in
al, an

d
 th

en
 o

n
ly

 if th
e b

attery
 is fitted

th
e co

rrect w
ay

 ro
u

n
d
 in

 th
e v

eh
icle.

W
ith

 in
co

rrect b
attery

 fittin
g
 th

e –
v
e term

in
al (o

n
 th

e

left) can
n

o
t b

e reach
ed

 b
y

 th
e p

o
sitiv

e cab
le

B
e w

arn
ed

 th
at, w

h
en

 y
o

u
 co

n
n

ect th
e b

attery
, th

ere

w
ill b

e a rath
er larg

e sp
ark

 as th
e cap

acito
rs in

 th
e

C
a
b
le

s
 a

n
c
h

o
re

d
 to

 c
h
a
s
s
is

T
o

 4
Q

D

B
a

tte
ry

 &
 m

o
to

r w
ire

 s
iz

e
T

h
is sh

o
u
ld

 b
e h

eav
y
 g

au
g

e. F
o
r fu

ll o
u

tp
u
t y

o
u
 w

ill

p
ro

b
ab

ly
 u

se tw
o
 m

o
to

rs. B
attery

 d
rain

 is ty
p
ically

ab
o

u
t h

alf th
e m

o
to

r cu
rren

t (th
is d

ep
en

d
s o

n
 th

e

sp
eed

) so
 1

0
.0

 m
m

² w
ire (w

h
ich

 w
ill carry

 ab
o
u

t 7
0

am
p

s co
n

tin
u

o
u
sly

) w
ill p

ro
b
ab

ly
 b

e ad
eq

u
ate fo

r th
e

4
Q

D
-3

0
0
. D

o
u
b
le stran

d
s o

f 6
m

m
² w

o
u
ld

 b
e b

etter.

K
eep

 th
e b

attery
 an

d
 m

o
to

r w
ires as sh

o
rt as p

o
ssib

le.

E
x
cessiv

e b
attery

 w
irin

g
 len

g
th

 w
ill cau

se red
u

ced

v
o

ltag
e to

 th
e co

n
tro

ller at fu
ll o

u
tp

u
t, g

iv
in

g
 red

u
ced

o
u

tp
u
t cu

rren
t an

d
 d

eg
rad

in
g
 p

erfo
rm

an
ce. L

o
n
g

b
attery

 lead
s can

 also
 cau

se th
e 4

Q
D

’s cap
acito

rs to

w
o
rk

 h
ard

er w
h
en

 th
ey

 m
ay

 h
eat u

p
, red

u
cin

g
 th

eir

life.

co
n

tro
ller ch

arg
e. T

h
is d

o
es n

o
t in

d
icate a fau

lt an
d

is q
u

ite n
o

rm
al. T

h
e cap

acito
rs are a v

ery
 n

ecessary

item
 (th

eir p
u
rp

o
se is to

 h
o
ld

 electricity
 to

 su
p

p
ly

cu
rren

t d
u
rin

g
 th

e v
ery

 fast sw
itch

in
g
 o

f th
e

co
n

tro
ller). T

h
e cap

acito
rs can

 h
o
ld

 th
eir ch

arg
e fo

r

q
u

ite a tim
e, so

 if y
o
u
 d

isco
n
n

ect th
e b

attery
 th

en
 re-

co
n

n
ect it (ev

en
 sev

eral m
in

u
tes later) th

e sp
ark

 m
ay

 

n
o

t o
ccu

r th
e seco

n
d
 tim

e. F
ittin

g
 a rev

erse p
o

larity

p
ro

tectio
n
 relay

 cu
res th

is sp
ark

.

A
lso

: u
se g

o
o

d
 q

u
ality

 b
attery

 co
n

n
ecto

rs. T
h

e 4
Q

D

reg
en

erates en
erg

y
 b

ack
 in

to
 th

e b
attery

 d
u
rin

g

b
rak

in
g

. If th
e b

attery
 co

n
n
ectio

n
 falls o

ff at th
is

tim
e th

en
 th

e reg
en

erated
 en

erg
y

 can
n
o
t b

e d
u

m
p
ed

an
d

 it w
ill cau

se th
e v

o
ltag

e o
n
 th

e co
n
tro

ller to
 rise

to
 a d

estru
ctiv

e lev
el. A

lth
o
u
g

h
 th

is sw
itch

es th
e

co
n

tro
ller o

ff, all co
n

tro
l o

v
er th

e m
o

to
rs w

ill b
e lo

st

B
a

tte
ry

 w
irin

g

U
n

d
e

rv
o

lta
g

e
 p

ro
te

c
tio

n

U
n
d

erv
o
ltag

e p
ro

tectio
n
 h

as tw
o
 fu

n
ctio

n
s:

1
It c

a
n
 p

ro
tec

t th
e
 co

n
tro

lle
r fro

m
 th

e
 effects o

f

a
 fa

ile
d
 b

a
tte

ry.

2
It can

 p
rev

en
t d

am
ag

e to
 a b

attery
 w

h
ich

 can

b
e cau

sed
 b

y
 ex

cessiv
ely

 d
isch

arg
in

g
 it.

F
ailed

 b
attery

If o
n

e cell in
 a b

attery
 fails, th

e effects at h
ig

h

cu
rren

t an
 b

e u
n
p

red
ictab

le an
d
 can

 b
lo

w
 th

e

co
n

tro
ller - sin

ce th
e b

attery
 v

o
ltag

e can
 d

isap
p
ear

v
ery

 fast in
d
eed

!

T
h
erefo

re ad
ju

stab
le b

attery
 u

n
d
erv

o
ltag

e is n
o
w

fitted
, It is ad

ju
stab

le (b
y
 m

ean
s o

f a p
reset

ad
ju

stm
en

t o
n

 th
e b

ase b
o
ard

) b
etw

een
 ab

o
u

t 1
4
v

an
d

 4
0
v
.
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T
h
e d

raw
in

g
 sh

o
w

s th
e b

ase b
o
ard

 w
ith

 th
e co

n
tro

l

(to
p

) b
o
ard

  rem
o
v
ed

. T
h
e ad

ju
stm

en
t is to

 th
e left o

f

th
e 1

4
 w

ay
 co

n
n
ecto

r.

T
y
p

ical v
o
ltag

es fo
r v

ario
u

s settin
g

s are sh
o
w

n

b
elo

w
. N

o
te th

at th
ese fig

u
res are n

o
t g

u
aran

teed
: if

y
o

u
 n

eed
 accu

rate settin
g
, m

easu
re it!

P
o
sitio

n
U

/V
F

o
r
 B

a
tter

y

F
u
lly

 clo
ck

w
ise

4
0

v

3
 o

'clo
ck

3
7

v
4
8

v

cen
tre

2
7

v
3
6

v

9
 o

'clo
ck

1
7

v
2
4

v

F
u
lly

 an
ticlo

ck
w

ise
1
4

v

B
attery

 d
isch

arg
e p

ro
tectio

n

If a b
attery

 is d
isch

arg
ed

 to
o
 m

u
ch

 it can
 b

e

p
erm

an
en

tly
 d

am
ag

ed
. M

o
st m

an
u
factu

rers su
g
g

est

8
0

%
 d

isch
arg

e  co
rresp

o
n
d

in
g
 to

 a v
o
ltag

e o
f ab

o
u

t

1
0

.5
v
 fo

r each
 1

2
v
 o

f b
attery

. In
 m

o
st ap

p
licatio

n
s

th
e o

w
n
er is q

u
ite cap

ab
le o

f n
o
t ab

u
sin

g
 b

atteries,

b
u

t w
h
en

 y
o
u
 are re-sellin

g
 a m

ach
in

e th
is featu

re

can
 seem

 to
 b

e attractiv
e as y

o
u
 m

ay
 ex

p
ect it to

sav
e ex

p
en

siv
e w

arran
ty

 claim
s o

n
 th

e b
atteries!

U
n
fo

rtu
n
ately

 life is n
o
t th

at sim
p

le: as a b
attery

ag
es it effectiv

ely
 sh

rin
k

s so
 ev

en
tu

ally
 it w

ill n
o
t

p
erfo

rm
 th

e req
u
ired

 d
u

ty
. F

ittin
g
 d

isch
arg

e

p
ro

tectio
n
 w

ill h
asten

 th
is p

o
in

t - so
 m

ay
 in

 fact

cau
se m

o
re co

m
p

lain
ts th

an
 it cu

res!

H
o
w

 It w
o
rk

s 

T
h
e p

ro
tectio

n
 cu

ts b
ack

 th
e p

erfo
rm

an
ce o

f th
e

co
n

tro
ller as th

e b
attery

 d
isch

arg
e lev

el is reach
ed

.

T
h
is en

h
an

ces th
e b

eh
av

io
u
r th

at w
o
u
ld

 b
e ex

p
ected

w
ith

 a flat b
attery

. H
o
w

ev
er th

e co
n
tro

ller can
't tell

th
e d

ifferen
ce b

etw
een

 a flat b
attery

 an
d

 p
o
o
r b

attery

co
n

n
ectio

n
 o

r an
 o

v
er-len

g
th

 b
attery

 w
ire.

B
a

tte
ry

 C
o

n
ta

c
to

r
A

 co
n
tacto

r sh
o
u

ld
 b

e fitted
 in

 th
e b

attery
 lin

e as

sh
o
w

n
. T

h
is p

ro
v

id
es an

 em
erg

en
cy

 p
o

w
er

d
isco

n
n

ect so
 is a v

ital, safety
 featu

re. It also
 g

iv
es

p
ro

tectio
n
 ag

ain
st rev

ersin
g
 th

e b
atteries.

T
h
e relay

 co
il is fed

 fro
m

 th
e ig

n
itio

n
 sw

itch

co
n

n
ecto

r. A
 4

7
0
o

h
m

, 2
 w

att resisto
r m

u
st b

e fitted

acro
ss th

e relay
 co

n
tact to

 p
re-ch

arg
e th

e m
ain

cap
acito

r in
 th

e co
n
tro

ller.

W
h

en
 th

e b
attery

 is co
n
n

ected
 u

p
, cu

rren
t flo

w
s

th
ro

u
g
h

 th
e resisto

r to
 ch

arg
e u

p
 th

e co
n
tro

ller’s

cap
acito

rs. W
h
en

 th
e ig

n
itio

n
 is sw

itch
ed

 o
n

, th
e

cap
acito

rs are co
n
n

ected
 acro

ss th
e relay

 co
il w

h
ich

p
u

lls in
, sh

o
rtin

g
 o

u
t th

e resisto
r. If th

e b
attery

 is

rev
ersed

 th
e M

O
S

F
E

T
s in

 th
e co

n
tro

ller sh
o
rt o

u
t th

e

cap
acito

rs so
 th

ey
 d

o
 n

o
t ch

arg
e u

p
 an

d
 th

e relay

can
n

o
t o

p
erate. T

h
e fau

lt cu
rren

t is lim
ited

 b
y
 th

e

resisto
r to

 a safe v
alu

e.

¶
 C

irc
u

it b
re

a
k
e

r o
r fu

s
e

.
U

se o
f a circu

it b
reak

er o
r fu

se is o
p
tio

n
al: in

p
ractise circu

it b
reak

ers an
d
 fu

ses aren
’t fast en

o
u
g
h

to
 p

ro
tect sem

ico
n
d

u
cto

rs, so
 m

ay
 n

o
t o

ffer th
e

co
n

tro
ller fu

ll p
ro

tectio
n

.

H
o
w

ev
er a circu

it b
reak

er can
 also

 act as a p
o

w
er

sw
itch

 to
 d

isco
n
n

ect th
e b

attery
. It is also

 p
o
ssib

le

th
at a su

itab
ly

 sm
all fu

se o
r b

reak
er in

 th
e b

attery

co
u

ld
 p

ro
tect ag

ain
st rev

ersed
 b

attery
, b

u
t th

is w
ill

d
ep

en
d
 o

n
 th

e size o
f th

e b
attery

 w
irin

g
 an

d
 th

e

resp
o
n

se o
f th

e b
reak

er.

If fittin
g
 a b

reak
er in

 th
e b

attery
 th

is sh
o
u
ld

 n
o
t b

e

o
p

en
ed

 w
h
ile th

e m
o

to
r is ru

n
n
in

g
: as th

e co
n
tro

ller

b
rak

es, it feed
s en

erg
y
 b

ack
 in

to
 th

e b
attery

. If th
is is

d
isco

n
n

ected
, th

e co
n

tro
ller can

 g
en

erate a v
ery

 h
ig

h

v
o

ltag
e as it tries, in

 v
ain

, to
 reg

en
erate th

e b
rak

in
g

en
erg

y
.

u
n

d
e

rv
o

lta
g

e

m
in

m
a
x

Ig
n
itio

n
 s

w
itc

h

R
e
la

y
D

io
d
e

1
N

4
1
4
8

4
7
0
R

 2
w

 re
s
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to
r

F
ro

m
 b

a
tte

ry
 +

+
 to

 c
o
n
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lle

r
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p
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p
p
li
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u
lt

ic
o
re

 c
ab

le
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fo
r
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tr

o
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o
 h

el
p
 t

h
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u
se

r 
w

it
h
 p

ro
to
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p

e 
m
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h

in
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w
ir
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g
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O
n
 t

h
es

e 
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d
in

g
 i
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 c
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re
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v
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ry
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3
 c

o
re
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R
ed

b
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v
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ra

k
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B
lu

e
B

ra
k
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so
le

n
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id

, 
sw

it
ch

ed

G
re

en
0
v

T
h
e 

co
n

tr
o
l 

w
ir

in
g
 c

an
 a

ll
 b

e 
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re
 d

es
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 w

ir
es

 a
n

d
 i

t 
is

su
g
g

es
te

d
 y

o
u
 u

se
 t

h
is

.

C
o

n
tr

o
l 

w
ir

in
g
 d

o
es

 n
o

t 
g
en

er
al

ly
 n

ee
d

 t
o
 b

e 
sc

re
en

ed
, 

u
n
le

ss
 i

t 
p

as
se

s 
cl

o
se

 t
o

 m
o
to

r 
o
r 

b
at

te
ry

 w
ir

in
g
.

T
h
er
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 a
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h
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a
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p
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o
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h
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b
e

ab
le

 t
o
 t

el
l 

if
 y

o
u

 a
re

 u
si

n
g

 o
n
e,

 t
w

o
 o

r 
fi

ft
y

 m
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 b
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b
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 m
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 p
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h
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p
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 d
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 f
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 p
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 c
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 p
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 r
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 c
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 t
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h
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T
h
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n
tro
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o
rm

ally
 b

e su
p

p
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ju

stm
en

ts set to
 su
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p
ical ap

p
licatio

n
 - so
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o
u

m
ay

 n
o
t h

av
e to

 alter an
y
th

in
g
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T
h
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e p
o

ssib
le ad

ju
stm

en
ts, tw

o
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f w
h
ich

(m
ark

ed
 ¶) y

o
u

 sh
o
u

ld
 n

o
t to

u
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 u
n
less y

o
u
 are q

u
ite
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n
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cate th
e

ad
ju

stm
en

ts.

G
a

in
 

T
h
is also

 acts as a p
re-set to

p
 sp

eed
 ad

ju
st.

T
h
e p

u
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o
se o

f th
e g

ain
 co

n
tro
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 th

e

co
n

tro
ller to

 th
e sp

eed
 p

o
t arran

g
em

en
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 m
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se o

n
ly
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0
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f th
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ailab
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trav
el w
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n
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o
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h
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' co
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n
 th
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ram

an
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o

ard
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e g
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o
ck
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e d
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e w

h
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u
n
d

 an
d
 free to
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tate. 

§
S

w
itch

 th
e co

n
tro

ller o
n
 an

d
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rw
ard

 

d
irectio

n
.

§
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av
e an
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o
ld
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ro
ttle at fu
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eed
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st th
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 d
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N

o
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w
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eel sp

eed
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d
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’t in
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o
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 d
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im
u
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d
ju
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en
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 b
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p
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t d
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t th
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 d
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 b
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 d
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 b
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h
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e m
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d
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ro
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 th

e d
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o
 lo

n
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n
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w
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 th
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w

 to
 p
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u
p
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d

 th
e v
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ay
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o
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w
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 a w

h
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r
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g
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e d
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g
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 b
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t to
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f th
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 th

is is b
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h
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 b
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n
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e stan
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g
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u
t 9
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ck
.
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ally
 easiest to
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st th
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u
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 m
p
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rim
 th

em
 b

y
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 erro

r

to
 ad

ju
st th

e v
eh
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o
u
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ast
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n
g

er ram
p
s th
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 d

o
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w
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eh
icles. 

T
h
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p
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er a v

ery
 w
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e ran

g
e
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r fast v
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 arran
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en
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alter th
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en
t ran
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u
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n
t 

th
is sh
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o
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im
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m
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en
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 an
d
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o
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n
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u
 th
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o
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w
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e d
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le stall cu
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c
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ju
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g
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n
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in

g
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ark
ed
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A

T
 o

n
 th

e d
iag

ram
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ag

e 4
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F
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c
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ry
 d

efa
u

lt: th
e th
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o
ld

 is set to
 m

ax
im

u
m

w
h
ich
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its m

o
st m

ach
in

es. T
h

e ad
ju

stm
en

t co
n
tro

ls

th
e th

resh
o
ld

 at w
h
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 th
e co

n
tro

ller w
ill rev

erse.

N
o
rm

ally
 th

e co
n

tro
ller sh

o
u
ld

 rev
erse th

e m
o

to
r

b
efo
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m

p
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p

p
ed

.
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 d
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d
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h
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u
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 fo
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o
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w
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llin

g
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n
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 c
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r

N
o
te th

at th
is co

n
n
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r is u

n
d
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eath

 th
e to

p
 b

o
ard

so
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 th
e 'featu

res' d
iag

ram
 to

 id
en

tify
 th

e p
in

letters. Y
o

u
 w

ill h
av

e to
 release th

e to
p

 b
o
ard

 (fo
u
r

‘B
o
ard

 R
elease’ screw

s o
n
 th

e featu
res d

iag
ram
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in
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e 6
 w

ay
 co

n
n
ecto

r.

T
h
is co

n
n

ects th
e sp

eed
 p

o
t an

d
 th

e d
irectio

n
 sw

itch
. 
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irectio

n
 ch

an
g
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y
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p
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in
g
 a v

o
ltag

e to
 p

in
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:

n
o

 v
o
ltag

e (p
in

 d
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n
n
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is p

in
 to

 a v
o
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v
e.
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h
ib

it p
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n

n
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g
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v

w
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n
 o

f th
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eed
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o
t
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h
e d
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 t
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p
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b
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a

g
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r.

 T
h
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ef
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re
 w
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en

 t
h
e 
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s 
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o

p
p
ed
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o

r
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y
 l
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w

 s
p

ee
d

s)
 n

o
 e

le
ct

ri
ca

l 
b
ra

k
in

g
 i

s 
p

o
ss
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an
d
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eh

ic
le

 i
s 

fr
ee

 t
o
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o
ll

. 
A

n
 e
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ct

ro
m
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h
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b
ra

k
e 

b
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k
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 t
h

e 
m

o
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r 
w

h
en
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 p
o
w
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 i

s 
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p
li

ed
 t

o
 i

t
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 t

h
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, 
w

h
en

 t
h
e 
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n

tr
o
ll
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 i

s 
sw

it
ch

ed
 o

ff
, 
th

e 
m

o
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r

ca
n
n

o
t 
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rn
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T

h
e 
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n
tr
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ll
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u
to

m
at
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ly
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p
p
li
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p
o

w
er

 t
o
 t

h
e 

b
ra

k
e 
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o
 d
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e 
it

) 
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cc

el
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at
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n
 i

s
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p

li
ed
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n

d
 r
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o
v
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 p

o
w
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 f
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 o
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a 
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n
d
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r 
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e 
m

o
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p
s 

ro
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n
g
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k
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h
e 
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o
m
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h
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ic
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ra
k
e 

o
n

 t
h
e 

m
o

to
r 

w
il

l 
o
n

ly

co
m

e 
o
n

 w
h

en
 t

h
e 

m
o
to

r 
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o
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n
g
 v

er
y
 s
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w

ly
.

T
h
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o
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n
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ep

 h
il

ls
 t

h
e 
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g
en
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iv
e 

b
ra

k
in

g

w
o
rk

s 
b
u

t 
th

e 
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ec
tr

o
m
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h

an
ic

al
 b

ra
k
in

g
 w

o
n
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 c
o
m

e

o
n
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T

h
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s 

n
o
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ly

 w
h
at

 i
s 

re
q

u
ir

ed
 b

u
t 

it
 m

ea
n
s

th
at
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p
p
in

g
 w

h
en

 g
o
in

g
 d

o
w

n
h
il

l 
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o
t 

p
o
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le
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u
n

le
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 m

ec
h
an
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al

 b
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k
in
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y
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em
 i

s 
fi
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ed
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k
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 b
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b
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 c
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 b
ra

k
e 

al
so

 g
iv

es
 t

h
e 

ri
d

er
 c
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 c
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¶
 B

ra
k

e
 s

o
le

n
o

id
M

o
to

rs are av
ailab

le w
ith

 an
 electro

m
ag

n
etic p

ark
in

g

b
rak

e fitted
. T

h
is b

rak
e is n

o
rm

ally
 o

n
. P

o
w

er m
u
st

b
e co

n
n
ected

 to
 th

e b
rak

e so
len

o
id

 to
 release it.

S
w

itch
in

g
 th

e so
len

o
id

 is d
o

n
e b

y
 o

p
tio

n
al circu

itry

o
n

 th
e co

n
tro

ller so
 th

at w
h
en

 th
e co

n
tro

ller is

sw
itch

ed
 o

ff, o
r n

o
t ru

n
n
in

g
, th

e p
ark

in
g
 b

rak
e is o

n
.

T
h
is also

 g
iv

es a fail safe, in
 th

at if th
e co

n
tro

ller d
ies

fo
r an

y
 reaso

n
, th

e electro
m

ag
n

etic b
rak

e w
ill co

m
e

o
n

.

T
h
e b

rak
e co

n
n

ects b
etw

een
 b

attery
 +

v
e an

d
 ‘B

rak
e’

(p
in

 B
) o

n
 th

e 3
 p

in
 co

n
n
ecto

r. T
h
e b

rak
e o

u
tp

u
t is

su
itab

le fo
r b

rak
e so

len
o

id
s d

raw
in

g
 u

p
 to

 1
A

.

A
 sp

are b
attery

 - co
n
n

ectio
n

 is p
resen

t in
 case y

o
u

w
ish

 to
 fit a m

an
u
al o

v
errid

e sw
itch

. T
h

e d
iag

ram

sh
o
w

s h
o
w

 a 3
 p

o
sitio

n
 sw

itch
 can

 b
e u

sed
 to

 g
iv

e

release - b
rak

e - n
o
rm

al.

T
o

 b
ra

k
e

B
ra

k
e

N
o

rm
al
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elease

1

CBA

In
h

ib
it in

p
u

t
P

in
 A

 o
f th

e 6
 p

in
 co

n
n
ecto

r is an
 in

h
ib

it in
p
u
t. 

O
n
e ty

p
ical u

se o
f th

is w
o
u
ld

 b
e in

 co
n

ju
n
ctio

n
 w

ith
 a

sw
itch

 o
p

erated
 b

y
 th

e h
an

d
 b

rak
e lev

er. W
h

en
 th

e

b
rak

e is o
n
 th

e sw
itch

 sh
o
u

ld
 sh

o
rt p

in
 A

 to
 0

v

(b
attery

 -v
e) to

 in
h
ib

it th
e co

n
tro

ller. R
eleasin

g
 th

e

b
rak

e o
p
en

s th
e sw

itch
 an

d
 th

e co
n
tro

ller

au
to

m
atically

 ram
p

s u
p

 to
 th

e d
em

an
d
 sp

eed
. T

h
is

en
ab

les p
ro

p
er h

ill startin
g
 o

n
 th

e h
an

d
b

rak
e, w

h
ereas

o
th

er in
h
ib

it sig
n

als (e.g
. sw

itch
in

g
 o

ff th
e ig

n
itio

n
)

w
ill cau

se th
e h

ig
h
-p

ed
al lo

ck
o
u

t to
 en

g
ag

e.

T
h
e in

h
ib

it m
ay

 also
 b

e u
sed

 w
ith

 a fo
o

tb
rak

e in

w
h
ich

 case it is p
o
ssib

le to
 set th

e d
eceleratio

n
 ram

p

to
 m

ax
im

u
m

 tim
e, w

h
en

 reg
en

 b
rak

in
g
 w

ill h
av

e little

effect. T
h
e v

eh
icle w

ill n
o
w

 b
e sto

p
p
ed

 o
n
 th

e

fo
o
tb

rak
e. C

ircu
itry

 in
 th

e co
n
tro

ller (issu
e 1

0
 to

p

b
o

ard
s an

d
 later) d

etects th
at th

e v
eh

icle (m
o
to

r

sp
eed

) is red
u
cin

g
 faster th

an
 th

e in
tern

al d
eceleratio

n

ram
p
 an

d
 au

to
m

atically
 ram

p
s co

n
tro

ller’s in
tern

al

d
em

an
d
 sp

eed
 d

o
w

n
 to

 m
atch

 th
e m

ech
an

ical

b
rak

in
g

.

T
h
is featu

re is n
o

t efficien
t - m

ech
an

ical b
rak

in
g

w
astes en

erg
y

 - b
u
t w

h
en

 fitted
 to

, fo
r in

stan
ce, a h

ire

fleet o
f g

o
lf b

u
g
g

ies, n
ew

 d
riv

ers d
o
 n

o
t th

en

ex
p

erien
ce u

n
ex

p
ected

 b
rak

in
g
 w

h
en

 th
ey

 release th
e

th
ro

ttle!

Id
eally

 d
riv

ers sh
o

u
ld

 o
f co

u
rse learn

 to
 u

se th
e reg

en

b
rak

in
g

 rath
er th

an
 th

e fo
o
tb

rak
e!

R
e

v
e

rs
e

 s
w

itc
h

u
ses th

e sam
e co

n
n
ecto

r as d
o
es th

e sp
eed

 co
n
tro

l (o
n

th
e to

p
 b

o
ard

). O
n
ly

 u
se a rev

erse sw
itch

 if th
e

4
Q
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ed
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g
le en

d
ed

 m
o
d
e. 

If y
o

u
 u

se a rev
erse sw

itch
 in

 jo
y
stick

 m
o
d

e y
o
u
 w

ill

n
o

t b
e ab

le to
 g

o
 fo
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ard

 w
h
en

 th
e sw

itch
 is clo

sed
 -

b
o

th
 jo

y
stick

 d
irectio

n
s w

ill b
e rev

erse.

¶ If it sim
p
lifies th

e m
ach

in
e w

irin
g
, y

o
u

 m
ay

 also
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erse b

y
 ap

p
ly

in
g

 b
attery

 +
v
e (rath

er th
an

 1
2
v

) to

th
e rev

erse in
p
u

t. B
e carefu

l h
o
w

ev
er -  a m

istak
e in

th
e w

irin
g
 co

u
ld

 p
u
t b

attery
 +

v
e o

n
to

 p
in

 2
 o

f th
e

co
n

n
ecto

r. T
h
is is th

e in
tern

al 1
2
v
 lin

e an
d
 ap

p
ly

in
g

b
attery

 +
v
e h
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an

g
ero

u
s. R

ev
erse is en

g
ag

ed
 if

m
o
re th

an
 5

v
 is ap

p
lied

 to
 th
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erse lin

e. M
ax

im
u
m
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w
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le v

o
ltag

e is 6
0

v
 o

n
 th

e rev
erse lin

e.
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In
 Jo

y
stick

 m
o
d

e, J2
 m

u
st b

e set to
 th

e facto
ry

d
efau

lt. H
o
w

ev
er if th

e D
ea

d
-b

a
n
d
 is se

t to
 lo

w
 in

sin
g
le

-e
n
d

ed
 m

o
d
e, th

en
 th

e h
ead

er J2
 m

u
st b

e m
o

v
ed

(o
r rem

o
v

ed
) o

r rev
ersin

g
 w

ill n
o
t p

ro
p
erly

 o
p

erate. 

J2
 d

isco
n
n
ects Jo

y
stick

 d
irectio

n
 co

n
tro

l so
 m

u
st b

e

as su
p

p
lied

 fo
r Jo

y
stick

 m
o
d
e.

It is p
o
ssib

le to
 electrically

 cen
tre th

e jo
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ay

 fro
m

th
e electro

n
ics an

d
 w

e at 4
Q

D
 h

av
e tak

en
 g

reat care

to
 m

ak
e su

re th
is is d

o
n
e.

T
h
e v

acu
u
m

 fo
rm

ed
 co

v
er o

f th
e co

n
tro

ller is

w
aterp

ro
o
f an

d
 w

ill k
eep

 o
ff w

ater fro
m

 ab
o
v
e. T

h
e

m
o
u

th
s o

f th
e co

n
tro

ller (o
n
e each

 en
d
) are sealed

w
ith

 a p
iece o

f w
aterp

ro
o
f fo

am
 b

etw
een

 b
o
ard

 an
d

b
ase (F

 in
 th

e ab
o
v

e d
iag

ram
 o

f th
e 4

Q
D

-2
0
0
)

B
eh

in
d
 th

e term
in

als is a p
lastic sp

lash
 p

late (S
P

 in

d
iag

ram
). A

 n
o

tch
 is p

resen
t in

 th
is fo

r co
n
tro

l w
ires

to
 p

ass th
ro

u
g
h

. F
o
r p

ro
p
er sp

lash
 p

ro
o
fin

g
 th

is p
late

sh
o
u

ld
 b

e sealed
 to

 th
e b

o
ard

 u
sin

g
 D

o
w

 C
o
rn

in
g
 7

3
4

R
T

V
 - a free flo

w
in

g
 silico

n
e ru

b
b
er w

ith
 a

co
n

sisten
cy

 lik
e treacle. D

o
 n

o
t u

se o
rd

in
ary

 si ru
b

b
er

- it w
o
n

't d
o

 a g
o

o
d
 jo

b
 an

d
 is v

ery
 m

essy
!

T
o
 u

se th
e silico

n
e, rem

o
v

e th
e sp

lash
 p

late an
d
 w

ire

th
e co

n
tro

ller. N
o
w

, w
ith

 th
e co

n
tro

ller b
ase p

late

h
o

rizo
n

tal an
d
 at th

e b
o
tto

m
. ru

n
 a sm

all b
ead

 o
f th

e

silico
n

e alo
n
g
 th

e b
o

tto
m

 (lo
n
g
est ed

g
e) o

f th
e sp

lash

p
late b

efo
re re-fittin

g
 it. T

h
e silico

n
e w

ill ru
n
 d

o
w

n

th
e p

late an
d
 seal it to

 th
e b

o
ard

. U
se th

e to
p
 co

v
er to

h
o

ld
 th

e sp
lash

 p
late in

 p
lace. T

h
e silico

n
e tak

es

ab
o

u
t 1

/2
 h

o
u

r to
 p

artially
 set.

T
h
e co

n
tro

ller is b
est m

o
u
n
ted

 w
ith

 th
e alu

m
in

iu
m

b
ase h

o
rizo

n
tal at th

e b
o
tto

m
 so

 w
ater can

n
o
t ru

n
 in

to

th
e co

n
tro

ller an
d
 co

llect in
sid

e th
e co

v
er. M

o
u

n
tin

g

w
ith

 th
e b

ase v
ertical is p

erm
itted

 b
u

t th
ere is a slig

h
t

risk
 o

f w
ater b

ein
g
 trap

p
ed

 b
y
 cap

illary
 actio

n

b
etw

een
 th

e co
v
er an

d
 o

n
e o

f th
e b

o
ard

s. If trap
p
ed

 in

th
e w

ro
n
g

 p
lace th

is w
ater co

u
ld

 cau
se electro

ly
tic

co
rro

sio
n
 an

d
/o

r failu
re. A

 d
rain

ag
e h

o
le n

ear th
e

m
o
u

th
 in

 th
e ap

p
ro

p
riate p

lace w
o
u

ld
 m

in
im

ise th
is

risk
.

D
o
 n

o
t try

 to
 seal th

e b
ase to

 th
e co

v
er: th

is sh
o
u

ld
 b

e

allo
w

ed
 to

 b
reath

e so
 th

at an
y
 co

n
d

en
satio

n
 o

r w
ater

w
h
ich

 d
o

es en
ter can

 escap
e ag

ain
.

In
 an

y
 m

ach
in

e y
o

u
 sh

o
u
ld

 co
n

sid
er w

h
eth

er it is

lik
ely

 to
 b

e ex
p
o

sed
 to

 w
ater: w

h
ere w

ill th
e w

ater

co
m

e fro
m

, w
h

ere w
ill it g

o
? W

ill w
ater ru

n
 alo

n
g

cab
les in

to
 th

e co
n
tro

ller o
r in

to
 an

y
 co

n
n

ecto
r o

r

o
th

er sen
sitiv

e p
o
in

t? If so
 y

o
u

 sh
o
u

ld
 m

ak
e a sm

all

lo
o
p

 so
 th

e w
ater d

rip
s o

ff at th
e lo

w
 p

o
in

t b
efo

re it

reach
es th

e sen
sitiv

e item
.

If th
e co

n
tro

ller is m
o
u

n
ted

 o
n
 its sid

e a d
rain

ag
e h

o
le

('d
rain

' o
n

 th
e d

iag
ram

) in
 th

e m
o
u

th
 m

ay
 allo

w
 w

ater

to
 ru

n
 o

u
t. A

lso
 y

o
u

 can
 seal th

e sp
lash

 p
late to

 th
e

sid
e o

f th
e co

v
er w

ith
 th

e sam
e silico

n
e ru

b
b

er.

S
ev

eral co
n
tro

ller h
av

e failed
 b

ecau
se w

ater w
as

allo
w

ed
 in

 an
d
 w

as h
eld

 b
y
 cap

illary
 actio

n
 b

etw
een

th
e b

o
ard

s an
d
 th

e co
v
er in

 th
e area sh

o
w

n
 b

y
 a

p
eck

ed
 o

u
tlin

es. W
ater h

ere m
ay

 n
o
t cau

se im
m

ed
iate

m
isb

eh
av

io
u
r - u

n
til a track

 co
rro

d
es th

ro
u
g

h
!

1
6

B
a

tte
ry

 C
h

a
rg

in
g

U
n
less a trip

, circu
it b

reak
er o

r b
attery

 sw
itch

 h
as

b
een

 fitted
, th

e 4
Q

D
-3

0
0

 is p
erm

an
en

tly
 co

n
n

ected

to
 th

e b
attery

. T
h
e b

attery
 ch

arg
er w

ill n
o
t n

o
rm

ally

b
e cap

ab
le o

f cau
sin

g
 v

o
ltag

e sp
ik

es ab
o

v
e th

e

h
an

d
lin

g
 cap

acity
 o

f th
e M

O
S

F
E

T
s in

 th
e co

n
tro

ller

w
h
ich

 are rated
 at 5

0
v

 (6
0
v
 fo

r -4
8
 m

o
d
els).

H
o
w

ev
er if th

e b
atteries w

ere ev
er rem

o
v
ed

 w
h
ilst

th
e ch

arg
er is activ

e so
m

e ch
arg

ers co
u
ld

 cau
se

ex
cessiv

e v
o
ltag

e sp
ik

es so
 th

is p
o

ssib
ility

 m
u
st b

e

co
n

sid
ered

.

F

S
P

d
ra

in

1
5

W
a

te
rp

ro
o

fin
g



M
o
st

 f
au

lt
s 

ar
e 

ca
u
se

d
 b

y
 p

ro
b
le

m
s 

in
 t

h
e 

ex
te

rn
al

w
ir

in
g
.T

h
e 

co
n

tr
o
ll

er
 h

as
 m

an
y
 s

af
eg

u
ar

d
s 

to
 r

es
tr

ic
t

d
am

ag
e 

if
 t

h
er

e 
is

 a
 p

ro
b
le

m
 a

n
d
 a

n
 u

n
d
er

st
an

d
in

g
 o

f

th
e 

sa
fe

g
u
ar

d
s 

sh
o
u

ld
 a

ss
is

t 
in

 f
in

d
in

g
 f

au
lt

s.

A
ll

 v
o

lt
ag

e 
m

ea
su

re
m

en
ts

 s
h
o

u
ld

 b
e 

m
ad

e 
w

it
h
 m

et
er

n
eg

at
iv

e 
o

n
 t

h
e 

b
at

te
ry

 n
eg

at
iv

e 
te

rm
in

al
.

T
h
e 

ig
n

it
io

n
 s

w
it

ch
 a

p
p
li

es
 b

at
te

ry
 v

o
lt

ag
e 

to
 p

in
 C

o
f 

th
e 

4
 w

ay
 c

o
n

n
ec

to
r.

 T
h
is

 e
n

ab
le

s 
th

e 
co

n
tr

o
ll

er
's

in
te

rn
al

 p
o
w

er
 s

u
p

p
ly

. 
U

n
ti

l 
th

e 
in

te
rn

al
 s

u
p
p
ly

 i
s 

o
n

th
e 

co
n
tr

o
ll

er
 i

s 
d

ea
d
. 

T
h
e 

in
te

rn
al

 s
u

p
p
ly

 (
+

1
2
v

) 
ca

n

b
e 

m
ea

su
re

d
 o

n
 p

in
 B

 o
f 

th
e 

6
 w

ay
 c

o
n

n
ec

to
r.

+
1
2
v

 i
s 

al
so

 a
p

p
li

ed
 (

v
ia

 p
o

t 
fa

u
lt

 d
et

ec
ti

o
n

 c
ir

cu
it

ry
)

to
 t

h
e 

to
p
 o

f 
th

e 
th

ro
tt

le
 p

o
t,

 p
in

 D
, 
w

h
er

e 
y
o

u
 s

h
o
u
ld

m
ea

su
re

 a
ro

u
n
d
 1

1
.4

 v
o
lt

s.
 

A
s 

th
e 

th
ro

tt
le

 p
o

t 
is

 m
o

v
ed

 i
t 

ap
p
li

es
 a

 v
ar

ia
b
le

v
o

lt
ag

e 
b

ac
k
 t

o
 p

in
 E

 o
f 

th
e 

6
 w

ay
 c

o
n
n
ec

to
r.

 B
u

t

th
er

e 
is

 a
 'h

ig
h
 p

ed
al

 l
o
ck

o
u
t'
 c

ir
cu

it
ry

 w
h
ic

h

p
re

v
en

ts
 t

h
e 

co
n
tr

o
ll

er
 t

ak
in

g
 o

ff
 a

t 
h

ig
h
 s

p
ee

d
 i

f 
th

e

th
ro

tt
le

 i
s 

fa
u

lt
y

: 
th

is
 r

es
et

s 
it

se
lf

 w
h
en

 t
h

e 
v

o
lt

ag
e 

o
n

p
in

 E
 f

al
ls

 t
o
 z

er
o
.

S
o
 c

h
ec

k
 t

h
at

 t
h
e 

th
ro

tt
le

 v
o
lt

ag
e 

v
ar

ie
s 

fr
o
m

 0
v

u
p

w
ar

d
s.

 T
h
e 

to
p

 v
o
lt

ag
e 

m
ay

 b
e 

1
1
.4

 o
r 

le
ss

 (
th

e

g
ai

n
 c

an
 b

e 
ad

ju
st

ed
 t

o
 c

o
m

p
en

sa
te

) 
b

u
t 

n
ev

er
 m

o
re

th
an

 1
1
.4

v
. 

T
h
is

 d
o

es
 n

o
t 

ap
p
ly

 t
o

 t
h

e 
u

n
co

m
m

o
n

Jo
y
st

ic
k

 m
o
d
e 

w
h
er

e 
'z

er
o
 s

p
ee

d
' i

s 
ab

o
u

t 
5
.5

v
.

If
 t

h
e 

1
2

v
 i

s 
co

rr
ec

t 
an

d
 t

h
e 

p
o

t 
v

o
lt

ag
e 

is
 a

lt
er

in
g

fr
o

m
 z

er
o
 u

p
w

ar
d
s 

th
er

e 
is

 a
 f

au
lt

 i
n
 t

h
e 

co
n
tr

o
ll

er
.

M
o
st

 f
au

lt
s 

in
 t

h
e 

co
n
tr

o
ll

er
 w

il
l 

n
ee

d
 a

tt
en

ti
o
n

 a
t 

th
e

fa
ct

o
ry

 a
s 

th
ey

 r
eq

u
ir

e 
in

st
ru

m
en

ts
 a

n
d
 e

x
p
er

ie
n

ce
 o

f

su
ch

 h
ig

h
 c

u
rr

en
t 

ci
rc

u
it

ry
 w

h
ic

h
 a

re
 n

o
t 

u
su

al
ly

av
ai

la
b
le

 t
o
 e

le
ct

ro
n
ic

 r
ep

ai
r 

sh
o
p

s.

D
e
a
d

 o
r
 L

o
ss

 o
f 

p
o
w

e
r

S
ee

 p
ag

e 
1
2
: 

"H
ig

h
 p

o
t 

lo
ck

o
u
t"

.

M
o
st

 m
o
d
el

s 
in

cl
u

d
e 

ad
ju

st
ab

le
  
b
at

te
ry

 d
is

ch
ar

g
e

p
ro

te
ct

io
n
 w

h
ic

h
 c

u
ts

 b
ac

k
 t

h
e 

p
o
w

er
 w

h
en

 t
h
e

v
o

lt
ag

e 
in

 t
h
e 

co
n

tr
o
ll

er
 d

ro
p
s 

to
o

 l
o
w

. 
If

 t
h
is

 i
s 

se
t

to
o
 h

ig
h
 f

o
r 

th
e 

b
at

te
ry

 v
o
lt

ag
e,

 i
t 

w
il

l 
in

h
ib

it

o
p

er
at

io
n
.

U
n
d

er
v
o
lt

ag
e 

p
ro

te
ct

io
n
 c

an
n

o
t 

te
ll

 t
h

e 
d

if
fe

re
n

ce

b
et

w
ee

n
 a

 f
la

t 
b
at

te
ry

 a
n

d
 a

 p
o
o
r 

co
n
n
ec

ti
o
n

 o
r 

a 
b
ad

w
ir

e.
 I

f 
th

e 
b

at
te

ry
 w

ir
es

 a
re

 t
o

o
 l

o
n
g

 a
n
d

 t
h

in
 t

h
ey

w
il

l 
d
ro

p
 v

o
lt

ag
e 

- 
an

d
 t

h
is

 m
ay

 r
es

u
lt

 i
n

 a
 d

ra
m

at
ic

lo
ss

 o
f 

p
o
w

er
 a

s 
th

e 
p
ro

te
ct

io
n

 c
u

ts
 i

n
.

T
h
is

 f
ea

tu
re

 m
ay

 t
h
en

 r
eq

u
ir

e 
th

e 
u
se

 o
f 

th
ic

k
er

b
at

te
ry

 w
ir

e

O
th

er
 f

a
u

lt
s

S
ee

 o
u
r 

w
w

w
 s

it
e.

 T
h
er

e 
is

 a
 l

ar
g
e 

se
rv

ic
e 

se
ct

io
n
.

1
8

F
a

u
lt

 f
in

d
in

g

1
7

F
u

s
e

A
 ‘

fu
se

’ 
tr

ac
k
 i

s 
p
re

se
n
t 

o
n
 t

h
e 

co
n

tr
o
ll

er
: 

it
 i

s 
o
n

 t
h

e

b
as

e 
b

o
ar

d
. 
It

 i
s 

ar
ro

w
ed

 o
n
 t

h
e 

'F
ea

tu
re

s'
 d

ia
g
ra

m

(p
ag

e 
4
).

 I
t 

is
 t

h
er

e 
to

 l
im

it
 d

am
ag

e 
to

 t
h
e 

co
n
tr

o
ll

er

in
 t

h
e 

ev
en

t 
o
f 

an
 e

x
te

rn
al

 w
ir

in
g

 f
au

lt
 i

n
 t

h
e 

ig
n

it
io

n

o
r 

p
ar

k
in

g
 b

ra
k
e 

w
ir

in
g
.

T
h
is

 f
u
se

 d
o
es

 n
o

t 
p
ro

te
ct

 a
n
y
 o

f 
th

e 
co

n
tr

o
ll

er
's

el
ec

tr
o
n

ic
s,

 n
o
r 

ca
n
 i

t 
b
e 

b
lo

w
n
 b

y
 a

n
y

 f
au

lt
 i

n
 t

h
e

co
n

tr
o
ll

er
. 
If

 i
t 

b
lo

w
s,

 t
h
e 

ig
n
it

io
n

 w
il

l 
b

e 
o

ff
 a

n
d
 t

h
e

co
n

tr
o
ll

er
 w

il
l 

b
e 

d
ea

d
. 

T
w

o
 e

m
p

ty
 f

u
se

 c
li

p
s 

ar
e 

p
ro

v
id

ed
 o

n
 t

h
e 

b
o

ar
d

w
h
er

e 
a 

st
an

d
ar

d
 2

0
m

m
 f

u
se

 (
1
.0

 a
m

p
) 

m
ay

 b
e 

fi
tt

ed

if
 t

h
e 

tr
ac

k
 b

lo
w

s.
 T

h
es

e 
ar

e 
b

et
w

ee
n

 t
h
e 

tw
o
 b

o
ar

d
s

an
d

 t
h

e 
F

ea
tu

re
s 

d
ia

g
ra

m
 h

as
 a

 s
ec

ti
o

n
 o

f 
th

e 
to

p

b
o

ar
d
 'c

u
t 

aw
ay

' t
o
 s

h
o
w

 t
h

ei
r 

p
o
si

ti
o

n
.

T
h
e 

tr
ac

k
 t

o
 P

in
 F

 o
f 

th
e 

in
p

u
t 

co
n
n
ec

to
r 

al
so

 a
ct

s 
as

a 
fu

se
 i

n
 t

h
e 

ev
en

t 
o

f 
d

am
ag

in
g
 e

ar
th

 f
au

lt
 c

u
rr

en
ts

in
 t

h
e 

p
o
t 

w
ir

in
g
.

If
 e

it
h
er

 t
ra

ck
 f

u
se

s 
fi

n
d
 a

n
d

 r
ep

ai
r 

th
e 

ca
u

se
 o

f 
th

e

fu
si

n
g

 b
ef

o
re

 p
ro

ce
ed

in
g

.

C
o

n
tr

o
ll

er
s 

re
tu

rn
ed

 f
o
r 

re
p

ai
r 

w
it

h
 o

n
ly

 a
 f

u
se

 t
ra

ck

b
lo

w
n

 w
il

l 
b

e 
su

b
je

ct
 t

o
 a

 c
h

ar
g
e 

fo
r 

h
an

d
li

n
g
, 
te

st

an
d

 c
ar

ri
ag

e.

1
F

o
re

w
o

rd

W
e 

h
av

e 
tr

ie
d
 t

o
 m

ak
e 

th
is

 m
an

u
al

 a
s 

re
ad

ab
le

 a
s 

w
e

ca
n
. 

W
e 

h
o
p
e 

y
o
u
 w

il
l 

re
ad

 i
t 

th
ro

u
g
h
 b

ef
o

re
 y

o
u

st
ar

t 
tr

y
in

g
 t

o
 i

n
st

al
l 

4
Q

D
’s

 m
o
to

r 
co

n
tr

o
ll

er
s.

 E
v
en

 i
f

y
o

u
 d

o
n

’t
 u

n
d
er

st
an

d
 e

v
er

y
th

in
g
 t

o
 s

ta
rt

 w
it

h
, 
re

ad
in

g

it
 w

il
l 

m
ak

e 
y

o
u
 f

am
il

ia
r 

w
it

h
 w

h
at

 w
e 

ar
e 
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