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1
S

p
e
e

d
 p

o
t

W
e ad

v
ise a 1

0
K

 lin
ear p

o
t, alth

o
u
g
h

 y
o
u
 can

 u
se

an
y

 v
alu

e fro
m

 4
K

7
 to

 2
0
K

.

T
h
e g

ain
 ad

ju
stm

en
t o

n
 th

e

co
n

tro
ller alters th

e am
o
u
n

t o
f

ro
tatio

n
 req

u
ired

 b
efo

re fu
ll sp

eed

is reach
ed

: th
is allo

w
s v

ario
u
s

in
p
u

t d
ev

ices to
 b

e u
sed

.

T
h
e sim

p
lest sp

eed
 co

n
tro

l is an

o
rd

in
ary

 ro
tary

 p
o

t: th
is w

o
n

’t g
iv

e

an
y

 ‘d
ead

 m
an

’ co
n
tro

l as th
e p

o
t

w
o
n

’t retu
rn

 to
 zero

 w
h
en

 it is

released
. 4

Q
D

 can
 su

p
p
ly

 a sp
rin

g

retu
rn

 to
 zero

 h
an

d
 co

n
tro

l o
r a

p
lu

n
g
er o

p
erated

 p
o
t (lin

ear

p
o

sitio
n

 sen
so

r), su
itab

le fo
r

in
co

rp
o

ratin
g
 in

to
 a fo

o
t p

ed
al.
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2
¶

 U
s
e

 a
s

 v
o

lta
g

e
 fo

llo
w

e
r

In
stead

 o
f a p

o
t, th

e in
p
u
t m

ay
 b

e fed
 fro

m
 a v

ariab
le

v
o

ltag
e. 0

v
 (co

m
m

o
n
) to

 p
in

 F
, sig

n
al in

p
u
t (+

v
e) to

p
in

 E
. A

 resisto
r (1

0
k

) sh
o
u
ld

 b
e co

n
n
ected

 fro
m

 p
in

D
 to

 p
in

 F
 to

 o
v
er-rid

e th
e in

tern
al p

o
t fau

lt d
etecto

r

circu
it. Z

ero
 sp

eed
 w

ill b
e fo

r zero
 v

o
ltag

e in
p
u
t an

d

fu
ll sp

eed
 v

o
ltag

e m
ay

 b
e ad

ju
sted

 (b
y
 th

e p
re-set) to

b
e fro

m
 3

v
 to

 ab
o
v

e 2
0
v

.

T
h
e rev

erse lin
e m

ay
 also

 b
e o

p
erated

 b
y

 a v
o

ltag
e.

W
ith

 zero
 v

o
lts p

resen
t  co

n
tro

ller w
ill o

p
erate in

fo
rw

ard
. A

p
p
ly

 a v
o
ltag

e (an
y

 v
o
ltag

e o
v
er

ap
p

ro
x
im

ately
 5

) an
d
 rev

erse w
ill b

e selected
.
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3
Ig

n
itio

n
 (O

n
/O

ff) s
w

itc
h

C
ircu

itry
 in

 th
e co

n
tro

ller sw
itch

es it o
ff (zero

cu
rren

t co
n
su

m
p

tio
n
) u

n
less p

in
s A

 an
d
 B

 o
f th

e

co
n

n
ecto

r are jo
in

ed
. T

h
erefo

re a sw
itch

 m
u

st b
e

fitted
.

T
h
ere a

re
 th

re
e w

a
ys o

f fa
cto

ry w
irin

g
 th

e

ig
n
itio

n
:th

e
 fo

llo
w

in
g
 n

o
te

s a
p
p

ly
 to

 th
e
 sta

n
d
a

rd

co
n

tro
ller, n

o
t to

 th
e
 R

W
 ve

rsio
n
. 

D
o
 n

o
t p

erm
an

en
tly

 lin
k
 th

ese p
in

s. F
o

r co
rrect

o
p

eratio
n
, th

e ig
n
itio

n
 sw

itch
 m

u
st b

e tu
rn

ed
 o

n
 (o

r

th
e h

an
d

 co
n
tro

l b
o

x
 p

lu
g

g
ed

 in
) a

fter p
o

w
er h

as

b
een

 ap
p
lied

 to
 th

e co
n
tro

ller. If th
e ig

n
itio

n
 sw

itch

is tu
rn

ed
 o

n
 b

efo
re p

o
w

er is ap
p
lied

 th
en

 th
e ig

n
itio

n

relay
 m

ay
 n

o
t p

u
ll in

 p
ro

p
erly

 as its o
p
eratio

n
 relies

o
n

 th
e P

ro
’s in

tern
al cap

acito
r ch

arg
in

g
 th

ro
u
g

h
 a

b
leed

 resisto
r b

efo
re th

e ig
n
itio

n
 sw

itch
 is clo

sed
.

B
ew

are o
f o

p
en

in
g

 th
e sw

itch
 w

h
en

 th
e m

o
to

r is

ru
n
n
in

g
: th

e m
o

to
r w

ill b
rak

e to
 a h

alt m
o
re o

r less

q
u

ick
ly

, d
ep

en
d

in
g
 o

n
 th

e d
eceleratio

n
 ram

p
 settin

g
.

W
ith

 th
e ig

n
itio

n
 o

ff, o
r ev

en

w
ith

 th
e b

attery
 d

isco
n
n
ected

,

th
e relay

s sh
o

rt o
u
t th

e m
o
to

r

so
 free-w

h
eelin

g
 is n

o
t

p
o

ssib
le. T

o
 freew

h
eel

p
ro

p
erly

 th
e m

o
to

r sh
o
u
ld

 b
e

d
isco

n
n

ected
.

T
h
e P

ro
 co

n
tro

ller h
as sp

ecial

circu
itry

 so
 th

at, if th
e ig

n
itio

n

is sw
itch

ed
 o

ff at fu
ll sp

eed
,

th
e m

o
to

r w
ill b

e b
rak

ed
 to

 a

sto
p
 (u

n
d
er co

n
tro

l o
f th

e

d
eceleratio

n
 ram

p
) an

d
 o

n
ly

w
h
en

 it h
as sto

p
p

ed
 w

ill th
e

ig
n
itio

n
 relay

 sw
itch

 o
ff. F

o
r

th
is to

 w
o
rk

 p
ro

p
erly

 it is im
p

o
rtan

t th
at th

e ‘G
ain

’

co
n

tro
l is n

o
t tu

rn
ed

 u
p
 to

o
 far - see sectio

n
 1

1
.0

1
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ig

h
 P

o
t lo

c
k
-o

u
t

T
h
is featu

re sw
itch

es o
ff th

e ig
n
itio

n
 if th

is is

activ
ated

 w
ith

 th
e sp

eed
 p

o
t o

th
er th

an
 at lo

w
 sp

eed

to
 g

u
ard

 ag
ain

st th
e v

eh
icle tak

in
g
 o

ff b
ecau

se th
e

ig
n
itio

n
 is activ

ated
 w

ith
 th

e th
ro

ttle d
ep

ressed
.

In
 so

m
e ap

p
licatio

n
s th

is featu
re m

ay
 b

e u
n
d

esirab
le.

e.g
. w

ith
 a Jo

y
stick

 In
terface w

h
en

 th
e sy

stem
 w

ill

n
o

t p
o

w
er u

p
 u

n
less th

e stick
 is cen

tral at sw
itch

 o
n

 -

th
is can

 cau
se co

n
fu

sio
n
!. It can

 b
e d

isen
g
ag

ed
 b

y

sim
p
ly

 rem
o
v

in
g

 th
e h

ead
er m

ark
ed

 H
P

L
O

 o
n
 th

e

d
iag

ram
 ‘featu

res’ - p
ag

e 4
.

N
o
te

: th
e T

rick
le R

esisto
r (p

.4
) m

ay
 g

et h
o
t w

h
en

H
P

L
O

 is en
g
ag

ed
 an

d
 a relay

 m
ay

 click
 o

n
 an

d
 o

ff.
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 U
V

P
 (B

a
tte

ry
 D

is
c
h

a
rg

e
 P

ro
te

c
tio

n
)

th
is can

 b
e u

sed
 to

 p
ro

tect th
e th

e b
attery

 fro
m

d
am

ag
e th

at co
u
ld

 b
e d

o
n

e b
y
 o

v
er-d

isch
arg

in
g
 it.

T
o
 d

o
 th

is, th
e v

o
ltag

e a
t th

e co
n
tro

llers b
a
tte

ry

term
in

a
ls is m

o
n

ito
red

 an
d

 th
e p

erfo
rm

an
ce is

red
u

ced
 as th

is v
o
ltag

e falls.

T
h
e lev

el is facto
ry

 set to
 a lo

w
 v

o
ltag

e (ab
o
u
t 1

5
v

)

so
 th

e featu
re is effectiv

ely
 in

activ
e o

n
 2

4
v

co
n

tro
llers. F

o
r 1

2
v

 co
n
tro

llers th
e featu

re m
u
st b

e

to
tally

 d
eactiv

ated
 b

y
 fittin

g
 th

e h
ead

er m
ark

ed
 U

V
P

in
 th

e featu
res d

iag
ram

 (p
ag

e  4
).

T
o
 en

ab
le U

V
P

 o
n
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4
v

, fit th
e 1

2
K

 resisto
r R

u
v

p

S
p
e

e
d

M
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M
a

x

O
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O
ff

R
e
v
e

rs
e
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o
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a

rd
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n
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R
eg

en
erativ

e m
o

to
r b

rak
in

g
 is in

teg
ral to

 th
e P

ro

series co
n

tro
llers, b

u
t it can

 b
e d

isab
led

 (see sectio
n

1
7

). W
h

en
 th

e d
em

an
d

 sp
eed

 is red
u
ced

 b
elo

w
 th

e

actu
al m

o
to

r sp
eed

, th
e co

n
tro

ller starts b
rak

in
g
,

retu
rn

in
g
 as m

u
ch

 o
f th

e b
rak

in
g
 en

erg
y
 as p

o
ssib

le

b
ack

 in
to

 th
e b

attery
. T

h
e rate at w

h
ich

 th
e b

rak
in

g

acts is ad
ju

sted
 b

y
 m

ean
s o

f th
e d

eceleratio
n

ad
ju

stm
en

t.

F
o
r m

ax
im

u
m

 en
erg

y
 reco

v
ery

, u
se g

en
tle b

rak
in

g
.

T
u
rn

in
g

 th
e sp

eed
 co

n
tro

l to
 zero

 fo
r m

ax
im

u
m

b
rak

in
g

, sh
o
rts o

u
t th

e m
o
to

r v
ia th

e relay
s so

 th
ere

is th
en

 n
o
 en

erg
y

 reco
v
ery

.

R
eg

en
erativ

e b
rak

in
g
 d

o
es n

o
t w

o
rk

 w
ell at slo

w

sp
eed

s, sim
p
ly

 b
ecau

se it relies o
n
 th

e m
o
to

r tu
rn

in
g

to
 p

ro
v
id

e b
rak

in
g
 en

erg
y
. T

h
erefo

re, if th
e m

o
to

r is

o
n

ly
 tu

rn
in

g
 slo

w
ly

 it can
n
o
t g

iv
e a lo

t o
f b

rak
in

g
, so

a v
eh

icle m
ay

 creep
 if p

ark
ed

 o
n
 a h

ill. T
o
 sto

p
 th

is

creep
in

g
 y

o
u

 can
 g

et m
o

to
rs fitted

 w
ith

 an

electro
-m

ag
n
etically

 o
p
erated

 p
a
rk

in
g

 b
ra

k
e.

P
a
rk

in
g

 B
ra

k
e

W
h

en
 p

o
w

er is ap
p

lied
 to

 th
is, th

e b
rak

e is released

an
d

 w
h
en

 p
o
w

er is rem
o

v
ed

 th
e b

rak
e is ap

p
lied

 b
y
 a

sp
rin

g
. T

h
e P

ro
 series co

n
tro

llers h
av

e a circu
it to

d
riv

e su
ch

 a b
rak

e: p
o
w

er is ap
p
lied

 to
 th

e so
len

o
id

as d
em

an
d
 sp

eed
 is in

creased
 ab

o
v
e zero

 an
d
 w

h
en

th
e d

em
an

d
 sp

eed
 retu

rn
s to

 zero
, p

o
w

er is rem
o

v
ed

.

P
ark

in
g

 b
rak

e d
riv

e is v
ia th

e 3
 p

in
 co

n
n
ecto

r, sh
o
w

n

o
n

 th
e d

iag
ram

 ‘F
eatu

res’. T
h

is sh
o
u
ld

 b
e w

ired
 as in

th
e first d

iag
ram

.

T
h
e 3

rd
 p

in
 is b

attery
 n

eg
ativ

e so
 y

o
u
 can

 u
se a 3

p
o

sitio
n

 sw
itch

 to
 g

iv
e R

elease—
B

rak
e—

N
o

rm
al

(b
rak

e o
v

errid
e facilities), as sh

o
w

n
 in

 th
e d

iag
ram

b
elo

w
.

T
h
e b

rak
e  d

riv
er w

ill g
iv

e 1
 am

p
: if m

o
re cu

rren
t is

d
raw

n
 th

e co
n
tro

ller w
ill sh

u
t d

o
w

n
.

A
B

C

R
e
le

a
s
e

B
ra

k
e

N
o
rm

a
l

T
o
 b

ra
k
e

1

A B C

sh
o
w

n
 in

 th
e ‘C

o
n
n
ectio

n
s’ d

iag
ram

 (p
ag

e 7
). F

o
r

v
ariab

le cu
tb

ack
, y

o
u
 co

u
ld

 fit a v
ariab

le resisto
r. O

r

y
o

u
 co

u
ld

 u
se a sw

itch
 to

 en
ab

le/d
isab

le th
e featu

re.

T
h
e lev

el at w
h
ich

 it w
o

rk
s is co

n
tro

lled
 b

y
 th

e v
alu

e

o
f th

e ex
tern

al resisto
r.

T
h
e co

n
tro

ller can
n
o

t k
n

o
w

 th
e d

ifferen
ce b

etw
een

 a

flat b
attery

 an
d

 lo
sses cau

sed
 b

y
 v

ery
 h

ig
h
 b

attery

cu
rren

t in
 w

irin
g
 th

at is to
o
 th

in
, so

 in
 so

m
e

ap
p

licatio
n

s it m
ay

 h
av

e u
n
d

esired
 effects. It can

 b
e

d
isab

led
 co

m
p
letely

 b
y
 lin

k
in

g
 o

u
t th

e p
in

strip

m
ark

ed
 U

V
P

 o
n
 th

e featu
res d

iag
ram

. S
p
are

‘ju
m

p
ers lin

k
s’ are av

ailab
le fro

m
 4
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R

e
v
e

rs
in

g
 s

w
itc

h

R
ev

ersin
g
 sw

itch
 co

n
n

ectio
n
s are sh

o
w

n
 in

 th
e

d
iag

ram
 (facin

g
). R

ev
ersin

g
 is ‘d

u
al ram

p
’ w

h
ich

m
ean

s th
at, if th

e v
eh

icle is rev
ersed

 at sp
eed

, it

au
to

m
atically

 slo
w

s d
o

w
n

 u
n
d
er co

n
tro

l o
f th

e

d
eceleratio

n
 ram

p
 th

en
, at zero

 sp
eed

, rev
erses an

d

sp
eed

s u
p
 u

n
d

er co
n
tro

l o
f th

e acceleratio
n

 ram
p
.

W
h

en
ev

er th
e v

eh
icle is in

 rev
erse, a sp

eed
 red

u
ctio

n

circu
it o

p
erates, so

 th
at (if th

e g
ain

 ad
ju

stm
en

t h
as

b
een

 set u
p
 sen

sib
ly

) fu
ll rev

erse sp
eed

 is h
alf o

f fu
ll

fo
rw

ard
 sp

eed
.
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H

a
lf S

p
e

e
d

 R
e
v

e
rs

in
g

A
s su

p
p

lied
, rev

erse sp
eed

 is h
alf o

f fo
rw

ard
 sp

eed
.

If rev
erse sp

eed
 red

u
ctio

n
 is n

o
t req

u
ired

 it can
 b

e

d
isab

led
 b

y
 m

o
v
in

g
 th

e ‘ju
m

p
er’ o

n
 th

e p
in

strip

sh
o
w

n
 in

 th
e d

iag
ram

 o
n
 p

ag
e 4

.
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D

u
a

l R
a
m

p
 R

e
v
e

rs
in

g
It is p

o
ssib

le to
 d

isab
le th

e ‘d
u

al ram
p

’ w
h
en

rev
ersin

g
 b

eco
m

es ‘p
re-select’ so

 th
at, if th

e rev
erse

sw
itch

 is o
p

erated
 at sp

eed
, n

o
th

in
g
 w

ill h
ap

p
en

 u
n

til

th
e d

em
an

d
 sp

eed
 is red

u
ced

 to
 zero

. R
ev

ersin
g
 w

ill

n
o

w
 o

ccu
r w

h
en

 th
e d

em
an

d
 sp

eed
 is tu

rn
ed

 u
p

ag
ain

. In
 th

is m
o
d
e a p

u
sh

 sw
itch

 can
 b

e u
sed

 fo
r

rev
ersin

g
: p

u
sh

 th
e sw

itch
 as y

o
u
 m

o
v
e th

e sp
eed

co
n

tro
l fro

m
 zero

 to
 tem

p
o
rarily

 en
g
ag

e rev
erse an

d

release it w
h
en

 th
e v

eh
icle is m

o
v

in
g
. T

h
en

, w
h

en

th
e sp

eed
 co

n
tro

l is ag
ain

 red
u
ced

 to
 zero

, th
e

co
n

tro
ller w

ill d
ro

p
 b

ack
 in

to
 fo

rw
ard

 au
to

m
atically

.

T
o
 d

isen
g

ag
e d

u
al ram

p
, rem

o
v

e th
e h

ead
er

in
d
icated

 o
n
 p

ag
e 4

.



P
ag

e 
1
0

P
ro

-1
2
0

 c
o
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tr
o
ll

er
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st

ru
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1

A
d

ju
s

tm
e

n
ts

D
o

 n
o

t 
u
se

 e
x

ce
ss

iv
e 

fo
rc

e 
w

h
en

 a
d

ju
st

in
g
 t

h
e

p
re

se
ts

: 
th

es
e 

ar
e 

q
u
it

e 
sm

al
l 

an
d
 a

re
 e

as
il

y
 d

am
ag

ed
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1
1
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1
G

a
in

T
h
is

 i
s 

m
ar

k
ed

 ‘
G

ai
n

’ 
o
n
 t

h
e 

d
ia

g
ra

m
 ‘

F
ea

tu
re

s’
. 

S
et

th
is

 s
o
 t

h
at

, 
at

 m
ax

im
u

m
 r

eq
u
ir

ed
 p

o
t 

ra
n
g
e,

 t
h
e

co
n

tr
o
ll

er
 j

u
st

 r
ea

ch
es

 f
u
ll

 s
p
ee

d
: 

th
is

 i
s 

ea
si

es
t 

to
 d

o

w
it

h
 t

h
e 

m
o

to
r 

u
n

lo
ad

ed
. 
S

et
 t

h
e 

sp
ee

d
 p

o
t 

to
 y

o
u
r

re
q
u

ir
ed

 m
ax

im
u

m
 p

o
in

t 
(e

.g
. 

fu
ll

 u
p
) 

th
en

, 
li

st
en

in
g

to
 t

h
e 

m
o
to

r,
 a

d
ju

st
 t

h
e 

p
re

se
t.

 I
t 

it
 u

su
al

ly
 q

u
it

e 
ea

sy

to
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 t
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 p
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b
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h
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 d
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h
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 m
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t b
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 d
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e d
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d
.

D
u
a
l 
R

a
m

p
 R

e
v
e
rs

in
g

 m
ea

n
s 

th
at

, 
w

h
en

 t
h
e

re
v
er

si
n

g
 s

w
it

ch
 i

s 
o
p
er

at
ed

 a
t 

sp
ee

d
, 
th

e 
co

n
tr

o
ll

er

sl
o

w
s 

d
o
w

n
 u

n
d
er

 c
o

n
tr

o
l 

o
f 

th
e 

d
ec

el
er

at
io

n
 r

am
p
,

au
to

m
at

ic
al

ly
 r

ev
er

se
s 

w
h

en
 m

o
to

r 
sp

ee
d

 g
et

s 
n
ea

r

ze
ro

 a
n

d
 a

cc
el

er
at

es
 a

g
ai

n
 u

n
d
er

 c
o

n
tr

o
l 

o
f 

th
e

ac
ce

le
ra

ti
o
n
 r

am
p
. 
If

 t
h
e 

ra
m

p
 c

o
n
tr

o
ls

 a
re

 s
et

 f
o
r

q
u

ic
k
 r

es
p

o
n
se

 t
h

is
 p

ro
ce

ss
 c

an
 b

e 
q

u
it

e 
v
io

le
n
t.

A
ls

o
, 
re

v
er

si
n
g

 i
s 

d
o
n
e 

b
y
 m

o
n
it

o
ri

n
g
 t

h
e 

d
em

an
d

sp
ee

d
 (

af
te

r 
th

e 
ra

m
p

in
g
 c

ir
cu

it
) 

an
d
 n

o
t 

b
y

m
ea

su
ri

n
g

 t
h

e 
m

o
to

r 
v
o
lt

ag
e.

 T
h
er

ef
o
re

, 
if

 t
h

e

v
eh

ic
le

 i
s 

re
v

er
se

d
 w

h
en

 g
o
in

g
 d

o
w

n
 a

 h
il

l,
 m

o
to

r

w
il

l 
st

il
l 

b
e 

ro
ta

ti
n
g
 a

n
d
 t

h
e 

v
eh

ic
le

 w
il

l 
b

e 
tr

av
el

li
n

g

w
h
en

 r
ev

er
si

n
g
 o

cc
u
rs

. 
R

ev
er

si
n
g

 c
an

 t
h
er

ef
o
re

 b
e

ac
co

m
p

li
sh

ed
 o

n
 a

n
y
 h

il
l 

b
u
t 

it
 w

il
l 

b
e 

m
o

re
 o

r 
le

ss

v
io

le
n

t 
d
ep

en
d

in
g
 o

n
 t

h
e 

se
tt

in
g

 o
f 

th
e 

ra
m

p

co
n

tr
o
ls

. 
T

h
e 

u
se

r 
is

 h
o
w

ev
er

 b
es

t 
ad

v
is

ed
 t

h
er

ef
o
re

n
o

t 
to

 r
ev

er
se

 a
t 

sp
ee

d
. 
W

e 
m

ak
e 

n
o
 g

u
ar

an
te

es

ab
o

u
t 

th
e 

m
ec

h
an

ic
al

 e
ff

ec
ts

!

P
re

-s
e
le

c
t 

 R
e
v

e
rs

in
g

D
u
al

 r
am

p
 r

ev
er

si
n

g
 c

an
 b

e 
d
is

ab
le

d
 o

n
-b

o
ar

d
, 
w

h
en

th
e 

re
v
er

si
n
g

 b
ec

o
m

es
 p

re
-s

el
ec

t.
 T

h
e 

se
le

ct
ed

d
ir

ec
ti

o
n
 w

il
l 

o
n
ly

 b
e 

en
g

ag
ed

 w
h
en

 t
h
e 

th
ro

tt
le

 p
o
t

is
 a

d
v

an
ce

d
 f

ro
m

 z
er

o
. 
If

 p
re

-s
el

ec
t 

is
 u

se
d

 w
it

h
 a

jo
y
st

ic
k
 t

h
e 

co
n
tr

o
ll

er
 w

il
l 

n
o
t 

re
v
er

se
 u

n
le

ss
 t

h
e

st
ic

k
 i

s 
h

el
d

 a
t 

ze
ro

 u
n
ti

l 
th

e 
m

o
to

r 
h
as

 s
to

p
p

ed
.

R
e
g
e

n
 B

ra
k
in

g
R

eg
en

er
at

iv
e 

b
ra

k
in

g
 i

s 
v
er

y
 r

el
ia

b
le

. 
H

o
w

ev
er

, 
it

w
o
rk

s 
b
y

 f
ee

d
in

g
 p

o
w

er
 b

ac
k
 i

n
to

 t
h
e 

b
at

te
ry

. 
If

y
o

u
r 

b
at

te
ry

 i
s 

al
re

ad
y
 f

u
ll

y
 c

h
ar

g
ed

 t
h
en

 r
eg

en

b
ra

k
in

g
 m

ay
 h

av
e 

d
if

fi
cu

lt
y

 i
n
 o

p
er

at
in

g
 a

s 
it

 h
as

 t
o

o
v

er
ch

ar
g

e 
th

e 
b

at
te

ry
. 
A

 s
im

il
ar

 p
ro

b
le

m
 e

x
is

ts
 i

f

th
e 

b
at

te
ry

 i
s 

d
is

co
n
n

ec
te

d
, 

o
r 

th
e 

w
ir

in
g
 f

au
lt

y
.

T
h
er

e 
ar

e 
se

v
er

al
 o

p
ti

o
n

s 
as

 t
o
 h

o
w

 t
h
e 

co
n

tr
o
ll

er

sh
o
u

ld
 r

ea
ct

 u
n

d
er

 s
u

ch
 f

au
lt

 c
o
n
d

it
io

n
s 

so
 i

f 
in

d
o

u
b
t,

 a
sk

!

In
 a

n
y

 c
as

e,
 a

ll
 p

as
se

n
g
er

 c
ar

ry
in

g
 v

eh
ic

le
s 

sh
o
u

ld

b
e 

fi
tt

ed
 w

it
h

 m
ec

h
an

ic
al

 b
ra

k
es

: 
it

 i
s 

u
n

w
is

e 
to

 r
el

y

o
n

 t
h
e 

b
at

te
ry

 a
s 

an
 e

m
er

g
en

cy
 b

ra
k
e!

C
h

a
rg

e
r 

In
h

ib
it

S
o
m

e 
m

ac
h
in

es
 h

av
e 

in
-s

it
u
 b

at
te

ry
 c

h
ar

g
in

g
. 

O
th

er

m
ac

h
in

es
 a

re
 d

es
ig

n
ed

 s
o
 t

h
at

 t
h

e 
b

at
te

ri
es

 h
av

e 
to

b
e 

re
m

o
v
ed

 f
o
r 

ch
ar

g
in

g
. 
W

h
er

e 
th

e 
b
at

te
ri

es
 a

re
 l

ef
t

co
n

n
ec

te
d
 d

u
ri

n
g
 c

h
ar

g
in

g
, 

it
 m

ay
 b

e 
co

n
si

d
er

ed

d
es

ir
ab

le
 t

o
 s

to
p
 t

h
e 

u
se

r 
d
ri

v
in

g
 o

ff
 b

ef
o
re

d
is

co
n
n

ec
ti

n
g
. 

T
h
is

 i
s 

th
e 

fu
n
ct

io
n
 o

f 
‘C

h
ar

g
er

in
h
ib

it
’.

T
h
e 

P
ro

-1
2
0
 h

as
 n

o
 s

ep
ar

at
e 

in
h
ib

it
 i

n
p
u

t,
 s

o
 i

t 
is

n
ec

es
sa

ry
 t

o
 b

e 
a 

li
tt

le
 c

le
v
er

 w
it

h
 t

h
e 

ex
is

ti
n
g

in
p
u

ts
. 

Y
o

u
 c

an
 u

se
 a

 s
w

it
ch

ed
 s

o
ck

et
 f

o
r 

th
e

ch
ar

g
er

. 
T

h
is

 i
s 

a 
so

ck
et

 w
it

h
 a

n
 a

u
x
il

ia
ry

 s
w

it
ch

w
h
ic

h
 i

s 
b
ro

k
en

 w
h
en

 t
h

e 
(c

h
ar

g
er

) 
p

lu
g
 i

s 
in

se
rt

ed
.

S
u
ch

 a
 b

re
ak

 s
w

it
ch

 s
h
o

u
ld

 b
e 

w
ir

ed
 i

n
-s

er
ie

s 
w

it
h

th
e 

ig
n
it

io
n

 s
w

it
ch

, 
so

 t
h

e 
ig

n
it

io
n
 c

an
n

o
t 

b
e

ac
ti

v
at

ed
 w

h
en

 t
h
e 

ch
ar

g
er

 i
s 

co
n
n

ec
te

d
.

F
ai

li
n

g
 t

h
is

, 
y

o
u
 c

an
 u

se
 a

 t
h

ir
d
 p

in
 o

n
 t

h
e 

ch
ar

g
er

co
n

n
ec

to
r,

 w
ir

ed
 a

s 
sh

o
w

n
 b

el
o

w
.

W
h

en
 t

h
e 

ch
ar

g
er

 i
s 

in
se

rt
ed

, 
th

e 
li

n
k
 i

s 
m

ad
e,

sh
o
rt

in
g

 t
h

e 
w

ip
er

 o
f 

th
e 

th
ro

tt
le

 p
o
t 

to
 b

at
te

ry

n
eg

at
iv

e.
 E

v
en

 i
f 

th
e 

ig
n

it
io

n
 i

s 
n
o
w

 s
w

it
ch

ed
 o

n
, 
n
o

sp
ee

d
 c

an
 b

e 
se

le
ct

ed
 s

o
 t

h
e 

m
ac

h
in

e 
ca

n
n

o
t 

d
ri

v
e.

 

T
h
e 

fe
m

al
e 

p
ar

t 
sh

o
u

ld
 b

e 
o

n
 t

h
e 

v
eh

ic
le

 w
it

h
 i

ts

so
ck

et
s 

ar
ra

n
g
ed

 s
o
 n

o
 m

et
al

 o
b

je
ct

 c
an

 t
o
u
ch

 t
h

em

w
h
en

 t
h
e 

ch
ar

g
er

 i
s 

u
n

p
lu

g
g

ed
.

M
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 p
in

 c
o
n
n
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rs
 h
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e 

o
n
e 

p
in

 a
d
v
an

ce
d
 s

o

th
at

 i
t 

is
 t

h
e 

fi
rs

t 
co

n
ta

ct
 t

o
 m

ak
e 

w
h
en

 t
h

e 
p

lu
g
 i

s

in
se

rt
ed

. 
T

h
is

 p
in

 s
h
o
u

ld
 b

e 
b
at

te
ry

 n
eg

at
iv

e 
si

n
ce

, 
if

an
y

 o
th

er
 p

in
 m

ad
e 

co
n

ta
ct

, 
b
at

te
ry

 p
o

si
ti

v
e 

co
u

ld
 b

e

ap
p

li
ed

 b
ac

k
 t

o
 t

h
e 

p
o
t 

w
ip

er
 w

it
h
 d

es
tr

u
ct

iv
e

co
n

se
q
u

en
ce

s!
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Q

D
’s P

ro
-1

2
0
 is a rev

ersin
g
 m

o
to

r sp
eed

 co
n
tro

ller

fo
r b

attery
 o

p
erated

 v
eh

icles co
v

erin
g
 cu

rren
ts u

p
 to

1
2

0
 am

p
s (o

v
er 1

5
0
 am

p
s p

eak
). T

h
ey

 are av
ailab

le

fo
r o

p
eratio

n
 o

n
 v

o
ltag

es ran
g

in
g
 fro

m
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2
v
 to

 4
8

v
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T
h
ey

 are h
ig

h
 freq

u
en

cy
 ch

o
p
p

er d
riv

ers g
iv

in
g

co
n

tro
l o

f m
o
to

r sp
eed

 b
o
th

 in
 d

riv
e m

o
d
e an

d
 in

b
rak

in
g

 m
o

d
e. T

h
ey

 u
se M

O
S

F
E

T
s in

 state-o
f-th

e-

art h
ig

h
 freq

u
en

cy
 circu

itry
 to

 g
iv

e b
est p

o
ssib

le

p
erfo

rm
an

ce an
d
 b

attery
 eco

n
o
m

y
. T

h
e co

n
tro

llers

in
co

rp
o

rate m
an

y
 ad

v
an

ced
 featu

res su
ch

 as rev
erse

p
o

larity
 p

ro
tectio

n
, reg

en
erativ

e b
rak

in
g
,

in
d
ep

en
d
en

t, lin
ear, ad

ju
stab

le acceleratio
n

 an
d

d
eceleratio

n
 ram

p
s, co

n
tro

lled
 p

erfo
rm

an
ce at p

o
w

er

d
o

w
n
, rev

erse sp
eed

 red
u
ctio

n
, d

u
al ram

p
 rev

ersin
g
,

p
o

t fau
lt p

ro
tectio

n
 an

d
 electro

m
ag

n
etic b

rak
e d

riv
er.

M
an

y
 o

f th
ese featu

res can
 b

e d
isab

led
 if so

 req
u

ired
.

T
h
e sim

p
lest co

n
fig

u
ratio

n
 is sh

o
w

n
 in

 sectio
n

 7
.

H
o
w

ev
er b

ecau
se o

f th
e featu

res an
d

 v
ersatility

 o
f

o
u

r co
n
tro

llers w
e g

iv
e a lo

t o
f ex

tra in
fo

rm
atio

n
 in

th
is m

an
u
al - w

h
ich

 m
ay

 m
ak

e it seem
 to

 b
e m

o
re

co
m

p
licated

 th
an

 it is so
 w

e’v
e m

ark
ed

 th
e m

o
re

tech
n
ical sectio

n
s ¶ so

 y
o

u
 m

ay
 ig

n
o

re th
em

. P
lease

d
o

n
’t b

e p
u

t o
ff b

u
t read

 th
e m

an
u
al q

u
ick

ly
 th

ro
u
g
h

b
efo

re y
o

u
 start. T

h
is sh

o
u
ld

 in
tro

d
u

ce y
o

u
 to

 w
h

at

y
o

u
 can

 d
o
 w

ith
 o

u
r co

n
tro

llers an
d
 clarify

 w
h
at w

e

are try
in

g
 to

 say
.

O
u
r d

riv
es are p

ro
tected

: p
ro

v
id

ed
 y

o
u

 d
o
n
’t actu

ally

co
n

n
ect th

em
 w

ro
n
g

ly
 o

r sh
o
rt th

em
 o

u
t, th

ey
 w

ill

su
rv

iv
e alm

o
st an

y
 ty

p
e o

f m
o
to

r fo
r a sh

o
rt tim

e- w
e

reg
u

larly
 u

se a 1
2

v
 starter m

o
to

r as a test lo
ad

,

stallin
g

 it w
ith

 a m
o
n

k
ey

 w
ren

ch
. T

h
e d

riv
es su

rv
iv

e

th
is b

u
t w

ill g
et h

o
t an

d
 th

erefo
re w

ill ev
en

tu
ally

 fail.

1
In

tro
d

u
c

tio
n

H
a
n

d
lin

g
 - Im

p
o

rta
n

t!

B
efo

re
 h

a
n
d

lin
g
 th

e c
o
n
tro

ller, d
isco

n
n

ec
t th

e

b
a

tteries a
n

d
 sh

o
rt o

u
t th

e c
o
n

tro
ller’s b

a
ttery

 in
p
u

t

term
in

a
ls. T

h
is w

ill d
isch

a
rg

e th
e m

a
in

 ca
p
a
cito

rs,

w
h

ic
h
 o

th
erw

ise
 ca

n
 sto

re ch
a
rg

e
 fo

r m
a
n

y m
in

u
tes.

If a
n
y
 fo

re
ig

n
 b

o
d
y
 co

n
ta

cts th
e b

o
a
rd

 w
h

ile th
e
se

ca
p

a
c
ito

rs a
re still c

h
a

rg
ed

, th
e c

o
n

tro
ller m

a
y
 b

e

d
a

m
a
g
e
d
.

M
O

S
F

E
T

s ten
d
 to

 fail safe (i.e. o
p
en

-circu
it) so

failu
re to

 fu
ll sp

eed
 is v

ery
 u

n
lik

ely
. H

o
w

ev
er, if th

e

co
n

tro
ller is n

o
t m

o
u

n
ted

 p
ro

p
erly

 w
ater m

ig
h

t g
et

o
n

to
 th

e b
o
ard

: n
o
 d

esig
n
er can

 m
ak

e a co
n
tro

ller

o
p

erate p
ro

p
erly

 u
n
d

er th
ese co

n
d
itio

n
s.

T
h
e P

ro
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o
w
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n
ect relay

 an
d

 sp
ecial

sen
sin

g
 circu

itry
. If th

e ig
n
itio

n
 sw

itch
 is sw

itch
ed

o
ff at fu

ll sp
eed

 th
en

 in
tern

al circu
itry

 ram
p
s th

e

2
S

a
fe

ty

P
ag

e 1
5

P
ro

-1
2
0

 co
n

tro
ller in

stru
ctio

n
s

1
8

C
o

m
m

o
n

 fa
u

lts

T
h
ere are n

o
 ‘co

m
m

o
n
’ fau

lts: as so
o

n
 as 4

Q
D

 fin
d
 a

fau
lt w

h
ich

 o
ccu

rs w
h
ich

 can
 b

e p
rev

en
ted

, w
e try

 to

alter th
e d

esig
n

 to
 elim

in
ate it. T

h
is m

ak
es it d

ifficu
lt

to
 g

iv
e y

o
u
 sen

sib
le fau

lt fin
d

in
g
 tip

s - b
u

t it d
o
es

im
p
ro

v
e o

u
r p

ro
d

u
ct!

M
o
st co

n
tro

llers retu
rn

ed
 fo

r atten
tio

n
 are eith

er n
o

r

fau
lty

 o
r h

av
e b

een
 d

am
ag

ed
 b

y
 ‘fo

reig
n

 b
o
d
ies’:

n
u

ts an
d
 b

o
lts in

 th
e w

o
rk

s o
r w

ater etc.

T
h
ere's a lo

t m
o
re serv

ice an
d

 fau
lt fin

d
in

g
 in

fo
 o

n

o
u

r w
w

w
 site: w

w
w

.4
Q

D
.co

.u
k
/serv

/ th
an

 w
e can

p
rin

t h
ere!

C
o

n
tro

lle
r a

p
p

e
a

rs
 to

 b
e

 d
e
a
d

C
h

eck
 th

e H
ig

h
 P

o
t lo

ck
o
u
t (p

ag
e 8

) an
d
 th

e p
o
t y

o
u

are u
sin

g
. H

P
L

O
 an

d
 p

o
t fau

lt d
etecto

r are in
ten

d
ed

to
 d

ete
ct fa

u
lts an

d
 sto

p
 th

e
 co

n
tro

lle
r fro

m

w
o

rkin
g

.

If H
P

L
O

 en
g
ag

es, it w
ill cau

se th
e p

o
w

er relay
 to

d
eactiv

ate. 

If a P
o

t fau
lt is d

etected
, it w

ill sim
p
ly

 p
rev

en
t th

e

co
n

tro
ller g

iv
in

g
 an

y
 o

u
tp

u
t, b

u
t w

ill n
o
t d

isen
g
ag

e

th
e relay

.

C
o

n
tro

lle
r s

w
itc

h
e
s

 o
ff e

rra
tic

a
lly

T
h
e p

ro
tectio

n
 circu

itry
 w

ill sw
itch

 th
e co

n
tro

ller o
ff

in
 th

e ev
en

t o
f a fau

lt: fau
lts in

sid
e th

e co
n
tro

ller are

rare an
d

 g
en

erally
 are n

o
t erratic: th

e co
n
tro

ller

w
o
rk

s o
r it fails.

P
a
rkin

g
 b

ra
k
e is u

se
d
: if th

is is fau
lty

 o
r is d

raw
in

g

to
o
 m

u
ch

 cu
rren

t, th
e co

n
tro

ller w
ill sw

itch
 o

ff an
d

th
is w

ill seem
 erratic.

O
th

erw
ise: if to

o
 lo

w
 a p

o
t v

alu
e is u

sed
 o

r so
m

e

o
th

er d
ev

ice d
raw

s cu
rren

t fro
m

 th
e p

o
t su

p
p
ly

, a

fau
lt w

ill b
e d

etected
.

F
u

s
e
  a

n
d

 fu
s
e

 tra
c
k
s

T
h
ese are p

resen
t  to

 p
rev

en
t m

ajo
r d

am
ag

e to
 th

e

co
n

tro
ller is  th

ere is an
 ex

te
rn

a
l w

irin
g

 fa
u

lt.

T
h
ere are th

ree sp
ecial sectio

n
s o

f track
 w

h
ich

sh
o
u

ld
 b

lo
w

 if a m
ajo

r fau
lt o

ccu
rs in

 th
e co

n
tro

ls o
r

th
e b

rak
e (co

n
n

ected
 to

 th
e 6

 p
in

 an
d
 3

 p
in

 in
p
u

t

co
n

n
ecto

rs). T
h
ey

 are situ
ated

 b
en

eath
 th

e in
p
u
t

co
n

n
ecto

rs o
n
 th

e b
ack

 o
f th

e b
o

ard
. T

h
ey

 are th
in

‘w
aists’ in

 th
e track

 an
d
 are is as sh

o
w

n
 arro

w
ed

 in

th
e d

iag
ram

, ab
o

v
e. If o

n
e fu

ses, so
ld

er a fin
e p

iece

o
f w

ire o
v
er it - o

n
e stran

d
 fro

m
 7

/0
.2

 cab
le is fin

e.

If y
o

u
 can

n
o
t co

p
e w

ith
 fix

in
g
 th

e fu
se track

, sh
o
u

ld

it b
lo

w
, th

en
 y

o
u
 sh

o
u
ld

 fit th
e fu

se sh
o
w

n
 in

 th
e

‘C
o
n
n

ectio
n
s’ d

iag
ram

, p
ag

e 7
. U

se a 1
 am

p
 fu

se.

O
v
e

rh
e

a
tin

g

B
ew

are o
f su

stain
ed

 o
v
erh

eatin
g
: th

e h
eatsin

k
 can

o
p

erate u
p
 to

 9
5
°C

 b
u
t n

o
t m

o
re (th

e o
v
erh

eat sen
so

r

w
ill o

p
erate).. T

h
e m

ain
 d

eco
u
p
lin

g
 cap

acito
rs m

ay

g
et w

arm
, b

u
t sh

o
u
ld

 n
o

t b
e allo

w
ed

 to
 rem

ain
 to

o

h
o

t to
 to

u
ch

 fo
r to

o
 lo

n
g
.

T
h
e o

th
er lim

it is th
e so

ld
erin

g
 to

 th
e relay

s: th
e

cu
rren

t is lim
ited

 ju
st b

elo
w

 th
at req

u
ired

 to
 cau

se

th
e so

ld
er to

 m
elt!

e
a
rth

 tra
c
k

T
h
ere are few

 ap
p
licatio

n
s w

h
ere reg

en
erativ

e

b
rak

in
g

 is d
eleterio

u
s an

d
 it sh

o
u
ld

 n
o
rm

ally
  b

e left

en
g

ag
ed

. H
o
w

ev
er it is p

o
ssib

le to
 d

isen
g
ag

e it.

W
h

en
 reg

en
 b

rak
in

g
 is d

isen
g

ag
ed

:

1
: th

e co
n
tro

ller m
u

st b
e also

 sw
itch

ed
 to

 p
re-select

rev
ersin

g
 (sectio

n
 9

.0
8
)

2
: C

h
o
se a lo

n
g

 d
eceleratio

n
 ram

p
 settin

g
, as th

e

m
o
to

r w
ill b

rak
e o

n
ly

 u
n
d

er frictio
n
.

F
ailu

re to
 d

o
 th

is w
ill cau

se jerk
y
 p

erfo
rm

an
ce an

d

m
ay

 b
u
rn

 o
u
t th

e relay
s.

T
o
 d

eactiv
ate reg

en
 b

rak
in

g
, th

e tw
o
 lin

k
s sh

o
w

n
 as

R
B

1
 an

d
 R

B
2
 o

n
 th

e featu
res d

iag
ram

, p
ag

e 4
 m

u
st

b
e b

ro
k
en

. H
o
les are p

resen
t so

 rem
o
v

ab
le h

ead
ers

can
 b

e fitted
, b

u
t th

ese are n
o

rm
ally

 n
o
t p

resen
t.
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e

g
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k
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S
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e
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u
a

ra
n
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e

2
0

O
th

e
r 

p
ro

d
u

c
ts

A
ll

 4
Q

D
’s

 p
ro

d
u
ct

s 
ca

rr
y
 t

h
e 

n
o
rm

al
 1

2
 m

o
n
th

g
u

ar
an

te
e 

ag
ai

n
st

 f
au

lt
s 

o
f 

o
ri

g
in

al
 m

an
u
fa

ct
u

re
.

O
u
ts

id
e 

th
e 

g
u
ar

an
te

e 
p
er

io
d
, 
o

r 
w

h
en

 t
h
e 

fa
u
lt

 i
s 

n
o
t

d
u

e 
to

 f
au

lt
y
 m

an
u
fa

ct
u

re
, 
w

e 
ca

n
 n

o
rm

al
ly

 r
ep

ai
r

th
e 

co
n
tr

o
ll

er
, 
su

b
je

ct
 t

o
 i

t 
n
o

t 
b

ei
n

g
 o

f 
ex

ce
ss

iv
e 

ag
e

(a
b
o

u
t 

5
 y

ea
rs

)

T
h
is

 o
ff

er
 d

o
es

 n
o
t 

ap
p

ly
 i

f 
th

e 
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n
tr

o
ll

er
 h
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 b

ee
n

m
o
d

if
ie

d
 i

n
 a

n
y
 w

ay
 o

r 
if

 t
h
e 

co
n
tr

o
ll

er
 i

s 
re

tu
rn

ed

at
ta

ch
ed

 t
o
 a

n
y

 c
u
st

o
m

er
’s

 m
et

al
w

o
rk

 o
r 

w
ir

in
g
:

su
ch

 a
lt

er
at

io
n
s/

ad
d
it

io
n

s 
m

ea
n
 t

h
e 

co
n
tr

o
ll

er
 w

o
n

’t

fi
t 

4
Q

D
’s

 t
es

t 
ji

g
s 

an
d
 a

n
 e

x
tr

a 
ch

ar
g

e 
w

il
l 

b
e 

m
ad

e

fo
r 

h
an

d
li

n
g

 a
n

d
 p

o
st

ag
e,

 e
v

en
 w

h
en

 t
h
e 

co
n

tr
o
ll

er
 i

s

co
v

er
ed

 b
y

 t
h
e 

g
u

ar
an

te
e.

It
 a

ls
o

 s
av

es
 p

o
st

ag
e 

(b
o
th

 w
ay

s)
 i

f 
th

e 
co

n
tr

o
ll

er
 i

s

re
tu

rn
ed

 w
it

h
o
u
t 

th
e 

b
as

e 
p

la
te

 a
tt

ac
h
ed

.

2
1

M
o

re
 i

n
fo

rm
a
ti

o
n

ID
C

 w
ir

e
 s

iz
e

S
o
m

e 
p
ro

b
le

m
s 

ar
e 

ca
u
se

d
 b

y
 t

h
e 

u
se

 o
f 

th
e 

w
ro

n
g

w
ir

e 
si

ze
 o

r 
ty

p
e 

in
 t

h
e 

ID
C

 c
o
n

n
ec

to
rs

. 
W

ir
e 

th
at

 i
s

to
o
 t

h
in

 m
ay

 m
ak

e 
p
o
o

r 
co

n
ta

ct
. 
If

 i
t 

is
 t

o
o

th
ic

k
(1

6
/0

.2
) 

it
 m

ay
 c

au
se

 s
h
o

rt
s.

 S
in

g
le

 s
ta

n
d
 w

ir
e

ca
n
 b

re
ak

.

M
O

S
F

E
T

s

M
O

S
F

E
T

s 
d
o
 f

ai
l 

o
cc

as
io

n
al

ly
, 
b

u
t 

in
 p

ra
ct

is
e

fa
il

u
re

s 
ar

e 
v
er

y
 r

ar
e.

 T
h
ey

 a
re

 d
o
in

g
 a

n
 e

n
o

rm
o
u

s

am
o

u
n
t 

o
f 

w
o
rk

 a
n

d
 s

o
m

et
im

es
 o

n
e 

si
m

p
ly

 g
iv

es
 u

p
:

co
m

m
o
n
ly

 t
h

e 
d
ri

v
e 

M
O

S
F

E
T

s 
ca

u
se

 t
h

ei
r 

d
ri

v
e

re
si

st
o
rs

 t
o
 b

u
rn

 u
p
 -

 a
 s

u
re

 s
ig

n
 t

h
e 

M
O

S
F

E
T

 h
as

fa
il

ed
. 

R
e
la

y
 d

ro
p

-o
u

t

A
 f

la
t 

b
at

te
ry

 o
r 

w
ir

in
g
 w

h
ic

h
 i

s 
to

o
 t

h
in

 c
an

 c
au

se

ex
ce

ss
iv

e 
v

o
lt

ag
e 

d
ro

p
. 
If

 t
h

e 
su

p
p
ly

 v
o
lt

ag
e 

g
et

s 
to

lo
w

 t
h

en
, 

o
n
 t

h
e 

2
4
v

 c
o

n
tr

o
ll

er
s,

 t
h
e 

b
at

te
ry

d
is

ch
ar

g
e 

p
ro

te
ct

io
n
 o

p
er

at
es

 a
n
d

 r
ed

u
ce

s 
co

n
tr

o
ll

er

p
er

fo
rm

an
ce

. 

O
n
 t

h
e 

1
2
v

 c
o

n
tr

o
ll

er
s,

 d
is

ch
ar

g
e 

p
ro

te
ct

io
n
 i

s 
n

o
t

fi
tt

ed
 a

s 
st

an
d
ar

d
 -

 s
o
 t

h
e 

in
te

rn
al

 9
v
 r

ai
l 

ca
n
 d

ro
p
. 
If

it
 d

o
es

, 
th

e 
re

la
y
 w

il
l 

d
ro

p
 o

u
t,

 s
w

it
ch

in
g

 o
ff

 t
h

e

co
n

tr
o
ll

er
. 
T

h
e 

co
n
tr

o
ll

er
 w

il
l 

w
o
rk

 h
ap

p
il

y
 d

o
w

n
 t

o

1
0

.5
v
 (

th
e 

m
in

im
u
m

 y
o
u
 s

h
o
u

ld
 d

is
ch

ar
g
e 

a 
b

at
te

ry
).

S
ti

c
k

y
 r

e
la

y
s
.

T
h
e 

p
o
w

er
 r

el
ay

s 
ar

e 
sw

it
ch

ed
 b

y
 t

h
e 

co
n
tr

o
ll

er
 a

t

lo
w

 c
u
rr

en
t 

so
 a

re
 v

er
y

 r
el

ia
b

le
. 

H
o

w
ev

er
 a

 w
ir

in
g

er
ro

r 
ca

n
 c

au
se

 a
n

 a
rc

 a
t 

th
e 

co
n
ta

ct
s 

w
h
ic

h
 a

re

d
el

ic
at

el
y
 b

al
an

ce
d
 a

g
ai

n
st

 t
h
e 

sp
ri

n
g
 t

o
 m

ax
im

is
e

co
n

ta
ct

 p
re

ss
u
re

. 
S

o
 a

 s
m

al
l 

ar
c 

ca
n
, 

o
n
 o

cc
as

io
n
,

ca
u
se

 a
 r

el
ay

 t
o
 s

ti
ck

. 
If

 a
 r

el
ay

 d
o
es

 n
o
t 

cl
ic

k
 w

h
en

ex
p

ec
te

d
, 
it

 i
s 

w
o

rt
h
 t

ap
p
in

g
 i

t 
w

it
h

 a
 s

cr
ew

d
ri

v
er

h
an

d
le

, 
to

 s
ee

 i
f 

it
 i

s 
st

ic
k
in

g
.

4
Q

D
 m

an
u
fa

ct
u
re

 a
 f

u
ll

 r
an

g
e 

o
f 

co
n

tr
o
ll

er
s:

 f
ro

m

o
u

r 
E

ag
le

 a
n
d
 1

Q
D

 s
er

ie
s 

th
ro

u
g
h
 t

o
 o

u
r 

h
ig

h
 c

u
rr

en
t

4
Q

D
 s

er
ie

s 
(u

p
 t

o
 3

0
0
 a

m
p
s,

 4
8

v
) 

as
 w

el
l 

as
 a

 r
an

g
e

o
f 

ex
tr

as
 s

u
ch

 a
s 

L
E

D
 v

o
lt

m
et

er
s 

fo
r 

1
2

v
 a

n
d
 2

4
v
,

jo
y
st

ic
k
 i

n
te

rf
ac

es
 a

n
d
 a

 t
im

er
 f

o
r 

‘s
ta

n
d
-o

ff
’

o
p

er
at

io
n
 i

n
 g

o
lf

 c
ad

d
ie

s.
 W

e 
al

so
 m

an
u
fa

ct
u
re

co
n

tr
o
ll

er
s 

fo
r 

g
o
lf

 c
ad

d
ie

s,
 g

o
lf

 b
u

g
g
ie

s,
 k

id
d
ie

 c
ar

s,

w
h
ee

lb
ar

ro
w

s,
 c

o
n

v
ey

o
rs

 a
n
d

 o
th

er
 b

at
te

ry
 m

o
to

r

u
se

s.

A
 m

an
u
al

 s
u
ch

 a
s 

th
is

 c
an

n
o
t 

co
v
er

 a
ll

 t
h

e 
p
o
in

ts

ev
er

y
o
n

e 
m

ay
 n

ee
d
 t

o
 k

n
o

w
. 

If
 y

o
u

 r
eq

u
ir

e 
m

o
re

in
fo

rm
at

io
n

, 
th

e 
b
es

t 
so

u
rc

e 
is

 4
Q

D
's

 I
n

te
rn

et
 s

it
e,

w
h
er

e 
th

er
e 

is
 a

 w
ea

lt
h

 o
f 

 4
Q

D
 t

ec
h
n
ic

al

in
fo
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n
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n
 m

o
to

r 
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n
tr

o
l.
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e
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e
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a
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C
a
m

b
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d
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s
h
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e

P
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Q
H
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s
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u
c
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o

n
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a
n

u
a
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P
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 s

e
ri

e
s
 c

o
n
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o
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rs

M
a

rk
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 s
e

ri
e

s

F
o

re
w

o
rd

4
Q

D
 t

ry
 t

o
 w

ri
te

 a
 m

an
u

al
 w

h
ic

h
 i

s 
re

ad
ab

le
. 
P

le
as

e

re
ad

 t
h
e 

m
an

u
al

 t
h

ro
u
g

h
 b

ef
o

re
 s

ta
rt

in
g

 i
n
st

al
la

ti
o

n
.

T
o
 h

el
p

 y
o
u
, 

w
e 

h
av

e 
m

ar
k
ed

 t
h
e 

m
o

re
 t

ec
h
n
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