
IN
S
T
R
U
C
T
IO

N
 F
O
R
 O
N
B
O
A
R
D
 IN

S
T
A
L
L
A
T
IO

N
 

     A
P
P
L
IC
A
T
IO

N
:  

     M
o
u
n
tin

g
 p
la
tfo

rm
: 

    T
h
e m

ach
in

e in
stallatio

n
 can

 b
e d

o
n
e in

 d
ifferen

tly
 d

esired
 d

irectio
n
s, fo

r th
is p

u
rp

o
se an

 iro
n
 o

r    

    so
u
n
d
 w

o
o
d
 M

o
u
n
tin

g
 P

latfo
rm

 m
u
st b

e p
rep

ared
 an

d
 fix

ed
 firm

ly
 to

 th
e h

u
ll at th

e req
u
ired

 

    h
eig

h
t an

d
 p

erfectly
 sq

u
are w

ith
 th

e ru
d
d
er sto

ck
. 

     A
 : F

a
sten

in
g
 o
f th

e iro
n
 b
a
se:  

     

    B
efo

re d
rillin

g
 th

e m
o
u
n
tin

g
 p

latfo
rm

, w
ith

 th
e b

ase ( alread
y
 d

rilled
), m

ak
e su

re th
at:  

    1
) T

h
e ru

d
d
er is in

 a sy
m

m
etrical p

o
sitio

n
 w

ith
 th

e b
o
at 

    2
) T

h
e cy

lin
d
er ro

d
 is in

 th
e in

term
ed

iate p
o
sitio

n
 o

f its co
u
rse (1

/2
 w

ay
)  

    3
) T

h
e su

p
p
o
rt b

ase ax
is in

 p
arallel w

ith
 th

e b
o
at ax

is.   

    4
) T

h
e su

p
p
o
rt b

ase is at th
e co

rrect d
istan

ce fro
m

 th
e ru

d
d
er cen

tre; “
D
ista

n
ce b

etw
een

 C
en
tres”

    

to
 b

e resp
ected

 after w
h
ich

 th
e m

o
u
n
tin

g
 p

latfo
rm

 m
ay

 b
e d

rilled
 an

d
 th

e su
p
p
o
rt b

ase tig
h
ten

ed
 

w
ith

 b
o
lts. 

     B
: A

lig
n
m
en
t b

etw
een

 ru
d
d
er a

x
is a

n
d
 cy

lin
d
er a

x
is:  

     

    B
efo

re tig
h
ten

in
g
 th

e b
o
lts, su

itab
le th

ick
n
esses o

f p
ack

in
g
 sh

o
u
ld

 b
e u

sed
, (if th

e m
o
u
n
tin

g
 

    p
latfo

rm
 co

u
ld

 n
o
t b

e p
lan

ed
 b

efo
re ) in

 a w
ay

 th
at th

e in
clin

atio
n
 b

etw
een

 th
e cy

lin
d
er ax

is an
d
 th

e 

    tw
o
 g

u
d
g
eo

n
 p

in
s (tiller arm

 b
ase), is n

o
t ab

o
v
e 2

°; erro
rs w

ith
in

 th
is ran

g
e are co

m
p
en

sated
 fo

r b
y
 

    th
e b

all jo
in

ts o
n
 th

e cy
lin

d
er ro

d
s. 

    A
 g

o
o
d
 alig

n
m

en
t is to

 b
e p

referred
 as w

ell as th
e w

eld
ed

 sto
p
s at th

e b
ase an

g
les, after tig

h
ten

in
g
   

th
e b

o
lts. 

     T
U
B
IN
G

 

     

    R
ig
id
 tu

b
in
g
:  

    It is ad
v
isab

le to
 u

se steel tu
b
in

g
 w

ith
o
u
t w

eld
in

g
 (M

an
n
esm

an
) o

f d
ifferen

t d
iam

eters as    

    in
d
icated

 in
 th

e d
raw

in
g
 “H

y
d
rau

lic S
ch

em
e” 

    T
h
e v

ario
u
s co

n
n
ectio

n
s m

u
st b

e m
ad

e w
ith

 steel flan
g
es to

 b
e w

eld
ed

 electrically
 to

 th
e tu

b
e, o

r    

    th
read

ed
 steel p

ip
e fittin

g
s o

r w
eld

ed
 steel p

ip
e fittin

g
s; d

o
 n

o
t u

se h
em

p
 o

n
 th

e th
read

ed
 p

ip
e 

    fittin
g
s b

u
t an

 ap
p
ro

p
riate T

eflo
n
 tap

e, fo
u
n
d
 o

n
 sale. 

    C
h
eck

 to
 see th

at th
e tu

b
es are in

tern
ally

 clean
 b

efo
re assem

b
lin

g
, fasten

 w
ell w

ith
 b

rack
ets so

 th
at 

    th
ey

 w
ill n

o
t v

ib
rate an

d
 d

o
 n

o
t p

ass in
sid

e th
e co

ld
 sto

res, ev
en

 if th
e o

il u
sed

 is at a lo
w

 freezin
g
 

    p
o
in

t. 

    T
h
e p

o
sitio

n
 o

f th
e tu

b
e co

n
n
ectio

n
s “1

” an
d
 “2

” w
h
ich

 g
o
 fro

m
 th

e h
y
d
rau

lic tran
sm

itter to
 th

e    

    d
ev

ice an
d
 th

en
 to

 th
e actu

ato
r m

u
st n

o
t b

e in
v
erted

. 

     F
lex

ib
le tu

b
in
g
:  

    T
h
e flex

ib
le tu

b
in

g
 sh

o
u
ld

 b
e m

o
u
n
ted

 w
ith

 th
e ex

tern
al fittin

g
, u

sin
g
 tw

o
 sp

an
n
ers so

 n
o
    

    d
efo

rm
atio

n
 o

ccu
rs. 

    T
h
ey

 sh
o
u
ld

 b
e free o

f an
y
 co

n
tact, so

 n
o
 ru

b
b
in

g
 o

ccu
rs d

u
rin

g
 w

o
rk

in
g
. 

 
 

 
 



G
E
N
E
R
A
L
 D
E
S
C
R
IP
T
IO

N
 

      H
y
d
ra
u
lic tra

n
sm

itter:  

     

    T
h
e tran

sm
itter co

n
sists o

f an
 ax

ial p
isto

n
 p

u
m

p
, m

o
u
n
ted

 o
n
 a p

ed
estal o

r d
irectly

 o
n
 th

e co
n
so

lle    

    u
sin

g
 an

 an
o
d
ized

 alu
m

in
iu

m
 p

late; m
an

u
ally

 o
p
erated

 b
y
 a w

o
o
d
en

 steerin
g
 w

h
eel, w

h
ich

 sen
d
s 

    o
il to

 th
e actu

ato
r. 

       

    E
lectric jo

y
stick

: 

     T
h
e “

fix
ed
”
 ty

p
e o

f jo
y
stick

, co
n
sists o

f a w
ater-tig

h
t alu

m
in

iu
m

 b
o
x
 in

 w
h
ich

 are m
o
u
n
ted

 tw
o
    

    m
icro

 sw
itch

es, th
ese w

o
rk

 b
y
 a sp

rin
g
 lev

er w
h
ich

 retu
rn

s to
 th

e cen
tre.  

    T
h
e “

p
o
rta

b
le”

 ty
p
e o

f jo
y
stick

, co
n
sists o

f a w
ater-tig

h
t alu

m
in

iu
m

 castin
g
 w

ith
 h

an
d
le w

h
ere th

e    

    red
 an

d
 g

reen
 o

p
eratin

g
 b

u
tto

n
s are in

stalled
.  

        P
u
m
p
in
g
 set:  

     It p
ro

v
id

es th
e actu

ato
r w

ith
 th

e h
y
d
rau

lic p
o
w

er n
ecessary

 to
 steer th

e ru
d
d
er w

ith
in

 th
e co

n
d
itio

n
s  

    an
d
 tim

e reg
u
lated

 b
y
 R

IN
A

 o
r as ag

reed
 u

p
o
n
 at tim

e o
f o

rd
er.  

    T
h
e ex

ecu
tio

n
 o

f th
e p

u
m

p
in

g
 sets are as fo

llo
w

s: 

    “
W
”
 tran

sm
issio

n
 fro

m
 o

n
b
o
ard

 m
o
to

r; 

    “
X
”
  tran

sm
issio

n
 w

ith
 in

d
ip

en
d
an

t electric m
o
to

r;  

    “
Y
”
  tran

sm
issio

n
 w

ith
 co

m
p
act electric m

o
to

r; 

    T
h
e “

Y
”
 v

ersio
n
 rep

resen
ts th

e stan
d
ard

 v
ersio

n
, th

e tan
k
 acts as a b

ase fo
r th

e electric m
o
to

r an
d
 is    

    co
m

p
lete w

ith
 filters, co

n
tro

l an
d
 safety

 v
alv

es; th
e ru

d
d
er co

n
tro

l is o
b
tain

ed
 b

y
 an

 a electro
-v

alv
e    

    co
n
tro

lled
 b

y
 th

e electric jo
y
stick

 o
n
 th

e b
rid

g
e. 

       A
ctu

a
to
r: S

teerin
g
 g
ea
r ty

p
e C

L
…
…
..  

     O
n
e p

o
w

er cy
lin

d
er w

ith
 d

o
u
b
le effect an

d
 id

en
tical ch

am
b
ers m

o
u
n
ted

 o
n
 o

n
e fram

e o
r b

ase    

    co
n
n
ect w

ith
 a clev

is to
 th

e tiller arm
 k

ey
ed

 o
n
 th

e ru
d
d
er sh

aft. 

    A
 b

y
-p

ass ex
clu

sio
n
 in

tercep
tio

n
 v

alv
e is su

p
p
lied

. 

       



 

C
O
N
T
R
O
L
 S
Y
S
T
E
M
S
 

   

    M
a
n
u
a
l h
y
d
ra
u
lic sy

stem
 “
A
”
:  

     B
y
 tu

rn
in

g
 th

e steerin
g
 w

h
eel th

e h
y
d
rau

lic p
u
m

p
/tran

sm
itter sen

d
s o

il to
 th

e actu
ato

r/cy
lin

d
er 

    w
h
ich

 m
o
v
es th

e tiller arm
, an

d
 th

u
s th

e ru
d
d
er sh

aft in
 th

e d
esired

 d
irectio

n
. 

  T
h
e p

o
w

er sen
t to

 th
e actu

ato
r is su

p
p
lied

 b
y
 th

e o
p
erato

r an
d
 d

ep
en

d
s u

p
o
n
 th

e d
iam

eter o
f th

e   

w
h
eel, th

e ratio
 b

etw
een

 th
e d

eliv
ery

 o
f th

e h
y
d
rau

lic tran
sm

itter an
d
 c.c. o

f th
e actu

ato
r (th

e 

n
u
m

b
er o

f tu
rn

s is d
ecid

ed
 o

n
 b

y
 th

is ratio
), as w

ell as th
e tu

b
e d

im
en

sio
n
s fo

r reaso
n
s o

f 

frictio
n
. 

     

    N
O
N
 P
R
O
P
O
R
T
IO

N
A
L
 E
lectric sy

stem
:  

     

    T
h
e electric jo

y
stick

 o
n
 th

e b
rid

g
e, co

m
m

an
d
s th

e o
p
en

in
g
 o

f th
e p

u
m

p
in

g
 set co

n
tro

l v
alv

e, 

    o
il is p

ressu
rized

 b
y
 th

e h
y
d
rau

lic p
u
m

p
 o

f th
e p

u
m

p
in

g
 set, an

d
 m

o
v
es th

e ru
d
d
er actu

ato
r/cy

lin
d
er  

    u
n
til th

e lev
er o

r b
u
tto

n
 o

f th
e electric tiller/jo

y
stick

 is left, in
 th

is case en
erg

y
 is req

u
ired

 b
y
  

    th
e electric m

o
to

r; b
u
t th

e co
n
tro

l o
f th

e an
g
u
lar m

o
v
em

en
t o

f th
e ru

d
d
er h

ap
p
en

s b
y
 m

ean
s o

f a  

    ru
d
d
er an

g
le in

d
icato

r. 

     

    E
M
E
R
G
E
N
C
Y
: 

     In
 case o

f an
 electric p

o
w

er failu
re th

e m
an

o
u
v
re is alw

ay
s p

o
ssib

le w
ith

 th
e h

y
d
rau

lic tran
sm

itter. 

    In
 case o

f th
e m

an
u
al h

y
d
rau

lic sy
stem

 “
A
”
 failu

re p
ro

ceed
 b

y
 o

p
en

in
g
 th

e actu
ato

r/cy
lin

d
er 

    b
y
-p

ass, an
d
 m

an
o
u
v
re w

ith
 th

e em
erg

en
cy

 tiller arm
. 

               
 



 

F
IL
L
IN
G
 T
H
E
 P
L
A
N
T
 

 

1
       F

ill th
e p

u
m

p
in

g
 set tan

k
, start th

e electric m
o
to

r an
d
 ch

eck
 th

at it tu
rn

s in
 th

e sam
e d

irectio
n
   

             as th
e h

y
d
rau

lic p
u
m

p
, if n

o
t sto

p
 th

e m
o
to

r im
m

ed
iately

 an
d
 in

v
ert th

e elecctri cab
les.   

    2
       O

p
en

 th
e actu

ato
r/ cy

lin
d
er b

y
-p

ass v
alv

e, start th
e electric m

o
to

r an
d
 electro

-v
alv

e w
ith

 th
e    

            p
u
sh

 b
u
tto

n
, it d

o
esn

’t m
atter w

h
ich

 o
f th

e tw
o
, b

u
t it’s im

p
o
rtan

t to
 v

erify
 th

e d
irectio

n
; 

            clo
se th

e in
tercep

tio
n
 v

alv
e co

ck
s m

o
u
n
ted

 at th
e tu

b
e ju

n
ctio

n
s (rig

h
t an

d
 left) o

f th
e p

lan
t; 

            ch
eck

 th
at th

e tan
k
 is fu

ll an
d
 clo

se w
ith

 a b
reath

er-less screw
 cap

. 

    3
       If p

ro
v
id

ed
, fill th

e co
m

p
en

satio
n
 tan

k
 an

d
 its tu

b
in

g
 u

n
til all th

e air h
as risen

 o
u
t th

e tan
k
.    

            C
h
eck

 th
at n

o
 air rem

ain
s in

 th
e h

y
d
rau

lic p
u
m

p
/ tran

sm
itter, b

y
 u

n
screw

in
g
 th

e filler cap
 an

d
  

            seein
g
 if o

il co
m

es o
u
t, clo

se w
ith

 b
reath

er-less screw
 cap

. 

            If n
o
 co

m
p
en

satio
n
 tan

k
 is p

ro
v
id

ed
 w

ith
 th

e p
lan

t, it m
ean

s th
at th

e tran
sm

itter/p
u
m

p
 acts 

            as a tan
k
 (in

 case o
f a d

o
u
b
le co

m
m

an
d
 statio

n
, th

e co
n
tro

l m
u
st b

e d
o
n
e b

efo
re o

n
 th

e first  

            statio
n
 w

h
ich

 is th
e lo

w
est w

ith
 b

reath
er-less cap

, an
d
 th

e seco
n
d
 statio

n
 w

h
ich

 is h
ig

h
er m

u
st 

            b
e filled

). 

     

   4
       T

h
e fillin

g
 o

f th
e m

ain
 tu

b
in

g
, m

u
st b

e d
o
n
e in

 th
e fo

llo
w

in
g
 w

ay
:   

            *
 T

ak
e o

ff th
e h

y
d
rau

lic p
u
m

p
/tran

sm
itter tu

b
in

g
 (alw

ay
s th

e h
ig

h
est if a d

o
u
b
le statio

n
)  

               in
sert a sm

all p
lastic h

o
se o

n
to

 th
e p

u
m

p
 co

n
n
ectio

n
 an

d
 p

lace th
e o

th
er en

d
 in

 a b
u
ck

et;  

            *
 C

lo
se w

ith
 a cap

 th
e u

n
srew

ed
 h

y
d
rau

lic p
u
m

p
/ tran

sm
itter tu

b
in

g
; 

            *
 F

ill th
e h

y
d
rau

lic p
u
m

p
/tran

sm
itter o

r co
m

p
en

satio
n
 tan

k
 w

ith
 o

il an
d
 tu

rn
 th

e steerin
g
 

               w
h
eel in

 th
e sam

e d
irectio

n
 as th

e o
th

er tu
b
in

g
 co

n
n
ected

 to
 th

e p
u
m

p
. 

            *
 C

o
n
tin

u
e tu

rn
in

g
 an

d
 fillin

g
 w

ith
 o

il u
n
til all th

e air is b
led

 fro
m

 th
e sy

stem
 b

y
 ch

eck
in

g
  th

e  

                h
o
se in

 th
e b

u
ck

et. 

            *
 C

h
eck

 th
at th

e o
il co

m
es o

u
t clean

 an
d
 w

ith
o
u
t air b

u
b
b
les, sto

p
 tu

rn
in

g
 th

e w
h
eel an

d
 sto

p
 

                fillin
g
 w

ith
 o

il, n
o
w

 reco
n
n
ect th

e tu
b
in

g
 to

 th
e p

u
m

p
. 

             

            N
B
:  T

h
e recu

p
erated

 o
il in

 th
e b

u
ck

et m
ay

 b
e reu

sed
, b

u
t m

u
st b

e left to
 d

ecan
t fo

r th
e    

                    elim
in

atio
n
 o

f d
irt an

d
 o

il em
u
lsio

n
 o

b
tain

ed
 d

u
rin

g
 its m

o
v
em

en
t in

 th
e tu

b
in

g
.  

    5
       M

o
v
e to

 th
e ru

d
d
er actu

ato
r/cy

lin
d
er: 

            *
 T

ak
e o

ff th
e air-b

leed
er screw

 an
d
 w

ait u
n
til o

il co
m

es o
u
t, ch

eck
 an

d
 fill th

e h
y
d
rau

lic  

               p
u
m

p
/ tran

sm
itter o

r co
m

p
en

satio
n
 tan

k
. 

            *
 C

lo
se th

e air b
leed

er screw
 an

d
 th

e b
y
-p

ass v
alv

e o
p
en

ed
 at p

o
in

t 2
 an

d
 reo

p
en

 th
e   

               in
tercep

tio
n
 v

alv
e co

ck
s o

f p
u
m

p
in

g
 set clo

sed
 at p

o
in

t 2
 o

f th
is fillin

g
 p

ro
ced

u
re. 

            

 



 

T
E
S
T
IN
G
 T
H
E
 P
L
A
N
T
 

     C
h
eck

 list:  

     *
 B

y
-p

ass: clo
sed

 

    *
 In

tercep
tio

n
 tu

b
in

g
 o

f p
u
m

p
in

g
 set: o

p
en
 

    *
 In

tercep
tio

n
 tu

b
in

g
 o

f co
m

p
en

satio
n
: o
p
en

 

    *
 A

ir b
leed

er screw
 actu

ato
r/cy

lin
d
er: clo

sed
 

    *
 O

il lev
el: O

.K
. 

    *
 B

reath
er cap

: o
n
 h
ig
h
est sta

tio
n
 o
r co

m
p
en
sa
tio
n
 ta
n
k
. 

   A
t th

is p
o
in

t, test th
e m

an
o
eu

v
re b

y
 tu

rn
in

g
 th

e w
h
eel fro

m
 sid

e to
 sid

e co
u
n
tin

g
 th

e n
u
m

b
er o

f tu
rn

s 

th
at 

sh
o
u
ld

 
resu

lt 
fro

m
 
th

e 
ratio

 
b
etw

een
 
th

e 
h
y
d
rau

lic 
tran

sm
itter/h

elm
 
p
u
m

p
 
d
isp

lacem
en

t 
an

d
 

actu
ato

r/cy
lin

d
er d

isp
lacem

en
t. 

S
tart th

e p
u
m

p
in

g
 set an

d
 test th

e electric tiller/tran
sm

itter an
d
 au

to
p
ilo

t if su
p
p
lied

. 

                                



O
IL
  T

O
  B

E
 U
S
E
D
  

     It is ad
v
isab

le to
 u

se an
 h

y
d
rau

lic o
il w

ith
 th

e fo
llo

w
in

g
 ch

aracteristics : 

         A
P
I           

 
C
IS
  3
2
   

            

     S
H
E
L
L
        

 
T
ellu

s   O
IL
  3
2
 

      E
S
S
O
      

 
E
S
S
O
   H

   3
2
 

     M
O
B
IL
          

 
M
o
b
il    D

T
E
  2
4
 

     C
A
S
T
R
O
L
      

 
H
y
sp
in
    A

W
S
  3
2
 

     A
G
IP
          

 
O
S
O
  3
2
 

     IP
          

 
 

H
y
d
ru
s   O

IL
  3
2
 

     T
O
T
A
L
          

 
A
zo
lla
   Z

S
  3
2
 

     B
P
               

 
E
n
erg

o
l  H

L
P
  3
2
 

     E
L
F
           

 
E
L
F
O
L
N
A
  3
2
 

     Q
8
              

 
H
A
Y
D
N
  3
2
 

      V
isco

sity
 “
E
n
g
ler”

1
,8
 - 2

,5
 °E

  a
  5
0
° C
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