CCG DOC NO. 346050

Jastram

Steering System

Installation & Service Manual

STEERING GEAR SYSTEM: TS2-25-1-35

STEERING CONTROL SYSTEM: Full Follow-Up EW 200

Full Follow-Up LC 100
Non Follow-Up JO 100

MOTOR STARTER & ALARMS: None

REFERENCE: JQ061388

VESSEL: 42.8m Mid-Shore Patrol Vessel

HULL NUMBER: 6094, 6095, 6096, 6097, 6098, 6099,
6101, 6102, 6103

SHIPYARD: Irving Shipyard

APPROVAL SOCIETY: LR/TC

AGENT: None

DATE OF ISSUE: September 14, 2010

WARNING:

IN ORDER TO MAINTAIN SAFE VESSEL OPERATION JASTRAM
STRONGLY RECOMMENDS THAT ALL STEERING SYSTEMS HAVE
SOME MEANS OF AUXILIARY STEERING. REVIEW ALL TECHNICAL
DESCRIPTIONS AND DOCUMENTATION AND CONFIRM THAT
ADEQUATE AUXILIARY STEERING IS FITTED.

WARNING:

IN ORDER TO MAINTAIN SAFE VESSEL OPERATION CREW MUST
REVIEW ALL TECHNICAL DESCRIPTIONS AND DOCUMENTATION
AND KNOW PROCEDURES REQUIRED TO QUICKLY TRANSFER TO
THE AUXILIARY MEANS OF STEERING.

This manual is subject to change without prior notice.

Manual replacement cost: $100.00 each.
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CCG DOC NO. 346050
REF: JQ061388

43m MID-SHORE PATROL VESSEL d
IRVING SHIPYARD J'a"" 1Yans

1.1 SCOPE OF SUPPLY - STEERING GEAR

DESCRIPTION

CYLINDER, S-300-17

TILLER ASSEMBLY, S-300-17-35-2

CYLINDER FLEX HOSE - 1/2” NOM. W/ELBOW

CYLINDER FLEX HOSE — 1/2” NOM.

CYLINDER 3-WAY SHUT-OFF VALVE — 3/4” NOM.

DOUBLE ACTING RELIEF AND BYPASS VALVE, DARB - 10 GPM

HELM PUMP, H58

HEADER TANK, 1.5L

RESERVOIR & MANIFOLD ASSEMBLY w/

1 POWER STEERING MANIFOLD, PSM 200

O
N NH»—\Noo.boomhj

- PUMP & MOTOR ASSEMBLY - 2HP, 600/3/60 with/ CHECK
STEERING WHEEL - 36"

October 12, 2010 SCOPE OF SUPPLY - STEERING GEAR




REF: JQ061388
43m MID-SHORE PATROL VESSEL
IRVING SHIPYARD

CCG DOC NO. 346050

1.2 TECHNICAL SPECIFICATIONS
Steering Gear Model

Rudder Stock Diameter
Torque (each rudder)

Relief Pressure

Normal Working Pressure
Steering Angle (max.)
Electronic Steering Angle Limit
Rudder Speed

Cylinder Model

Maximum Design Pressure
Bore x Stroke x Rod

Displacement (2 cylinders, +/- 35 deg.)

Directional Porting

Reservoir & Manifold Assembly

Reservoir Capacity
Maximum Ambient Temperature

Oil Maximum Operating Temperature

Directional Porting

Pump Suction Porting
Pump Pressure Porting

Power Steering Manifold

4-Way Solenoid (directional)
Solenoid Voltage
Solenoid Holding Current

Output Flow Rate Setting

System Relief Setting

Jastram

Jastram Twin S2-25-1-35

72mm (by others)

2.5 Tm at +/-35 deg.

1875 psi

1500 psi

+/- 37 deg.

+/- 35 deg.

28 sec. thru +35 deg. to -35 deg.

Jastram S-300-17 (Qnty 4)

1875 psi

4" x 17.04" x 1.5"

188 cu. in.

3/4-16UN SAE Str. Thd.
“O"-Ring Port, Fitting -08

Jastram Reservoir (Qnty 2)

10 US gal.

104° F (40° C)

150° F (65° C)
3/4-16UNF SAE Str. Thd.
“O"-Ring Port

Fitting -08

1" NPT Port

7/8-14UNF SAE Str. Thd.
“O"-Ring Port

Fitting -10

Jastram PSM200 - Single Speed

Vickers
24 VDC
1.25 Amp
1.7 gpm
1500 psi
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Pump & Motor Assembly

Motor
Full Load Speed
Full Load Amperage
Locked Rotor Current
Service Factor

Pump
Maximum Flow
Suction Port
Pressure Port

Helm Pump

Manual Number of Turns (+/-15 deg.)
Manual Number of Turns (+/-35 deg.)
Max. Design Pressure (at Lock Valve)
Dry Weight

Displacement

Directional Porting

Filler / Vent Porting

Double Acting Relief and Bypass Valve

Maximum Design Pressure
Relief Pressure Setting
Maximum Rated Flow

Dry Weight

Directional Porting

JaSt o
Jastram (Qnty 4)

2 hp, 600/3/60

1740 rpm

2.1 Amp

17.5 gpm

1.15

Fixed Displacement Vane Pump
2.0 gpm at 1200 rpm

1" NPT Port

3/4-16UNF SAE Str. Thd.
(JIC) 37° Flare Male
Fitting -08

Jastram H-58

15-3/4 turns
32-1/2 turns
1875 psi
12.21b /5.6 kg
5.8 cu. in. / rev.
3/8" NPT Port
1/4" NPT Port

Jastram DARB - 10 GPM (Qnty 2)

1875 psi.

1875 psi.

10 gpm

6.6 Ib /3.0 kg

1-1/16-12UN SAE Str. Thd.
“O"-Ring Port

Fitting -12
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S—WAY VALVE| DARB TSOLATION] % " QTY.[ITEm DESCRIPTION

conbron POSITIONS_NALVE POSTIONS " €\ \DER, REMOVE CYLINDER'S TILLER PN T [HiER
NORMAL T TRo e 40061388 2_|CYLINDER

0. | NO. 3 _|HEADER TANK

MAIN_PIPING FAILURE 3 | 1 [cLOSED N.O. o ND- SHORE PATROL VESSEL 4 [HELM PUWP
AUXILIARY PIPING FALURE | 1 | 3 | N.O. [CLOSED BA_| 3-WAY_SHUT—OFF VALVE — MAIN PIPING
INTERCONNECTNG PIPNG FALRE 2 | 2 | N.O. | N.O. 5B | 3-WAY SHUT—OFF VALVE — AUX. PIPING
MAIN_CYLINDER ISOLATION [ %4 | 1 | N.O. | N.O. 6 _|DARB
AUXILIARY CYLINDER ISOLATON| 1| %4 | N.O. | N.0. 7A_|DARB_ISOLATION VALVE — MAIN PIPING

STBD MAIN_CYLINDER
AND TILLER PIN

STBD AUXILIAR;E CYLINDER

-l [~ AND TILLER P

STBD-(
INTER—
CONNECTING

PIPING

/1 A\

PORT AUXILIARY CYLINDER
AND TILLER PIN

PORT_MAIN CYLINDER
-l [ AND TILLER PIN

STBD
MAIN
PIPING

/1

A\

CONNECTING
PIPING

STBD
AUXILIARY

PIPING

PORT—
AUXILIARY
PIPING

{o}
 X;

@/

TO SHIP'S MAIN RESERVOIR

PORT
MAIN
PIPING

WITH ADEQUATE CAPACITY —'«iﬁ—ﬂk
TO REPLENISH POWER UNIT(S) ‘

AND COMPLETE STEERING SYSTEM

AL DRAWNDS, TECTMCAL DATA VD INTELLECTIAL
ORI A6 PROPERT) OF IASTIA ENGICEING LD

ENOT 10/ B COPED, DUPLICATED OR  DSED WIHBUT]
TIE WATTEN COUSDT OF SAETRAM ENGIRESANG (D

I

o

DARB_ISOLATION VALVE — AUX. PIPING

8 |POWER STEERING MANIFOLD

8A |DUAL PILOT OPERATED CHECK

88 |4—WAY DIRECTIONAL SOLENOID

8C |PRESSURE GAUGE AND ISOLATOR

8D |ORIFICE

8E |SYSTEM RELIEF

8F |FLOW CONTROL ORIFICE

8G |PILOT OPERATED FLOW CONTROL

9 |RESERVOIR & MANIFOLD ASSEMBLY

9A |ISOLATION VALVE

9B |AIR BREATHER AND FILLER

9C |SIGHT & TEMPERATURE GAUGE

9D |RESERVOIR

9E [SUCTION LINE STRAINER

B N1 S B B ENTIN T BN B e B B B B N B BN [N R N B BN BN NY
~
@

9F |RETURN LINE FILTER w/

FILTER BYPASS

DIFFERENTIAL PRESSURE GAUGE &

DIFFERENTIAL PRESSURE SENSOR

9G |LOW LEVEL SENSOR AND JUNCTION BOX

9H |PUMP ISOLATION VALVE — LOCKABLE

10 |PUMP_AND MOTOR ASS'Y, 2HP

ELECTRIC MOTOR

PUMP

CHECK

11 |RESERVOIR ISOLATION VALVE

FN[F] N N BN N N1 S
o
>

12 |HELM PUMP ISOLATION VALVE

NOTES:

1. ALL SOLENOID OPERATED VALVES ARE
SHOWN IN THEIR DE—-ENERGIZED STATE.

2. N.O. — NORMALLY OPEN.

N.C. — NORMALLY CLOSED.

HPU — HYDRAULIC POWER UNIT.

DARB — DOUBLE ACTING RELIEF & BYPASS.
W.P. — WORKING PRESSURE.

3. SEE INDIVIDUAL COMPONENT O.A.D. DWG’S
FOR LOCATION OF PRESSURE AND FLOW
ADJUSTMENTS AS WELL AS ELECTRICAL
CONNECTIONS.

4. 3—WAY SHUT-OFF VALVES (ITEMS 5) ARE
MOUNTED DIRECTLY ON CYLINDERS.

5. SHIPYARD IS RESPONSIBLE FOR PLACING
IDENTIFICATION LABELS ON ALL MAIN
AND AUXILIARY 3—WAY AND DARB ISOLATION
VALVES ONCE INSTALLATION IS COMPLETE.

REV. DATE | DRAWING/DESIGN CHANGE No [ &
JASTRAM ENGINEERING LTD.
Ingliram 2.
Canadg _ V7H 176
Fd“-l Tl R Ty
N/A
DRAWING NUMBER:

D-611520

S 20-07-10] *AE N /A I"“""‘”D.B.

"™ HYDRAULIC SCHEMATIC
FOR TWIN S2—-X—1-X
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1.4 TECHNICAL DESCRIPTION - STEERING GEAR

Drawing No. Description

N.A. Technical Specifications - Steering Gear
D-611520 Hydraulic Schematic

GENERAL

The steering system used in this vessel consists of two identical steering gears (port
and starboard). Each steering gear can obtain a maximum of 2.5 T.m at +/- 35
degrees, at a working pressure of 1500 P.S.I.

Each steering gear is protected from external forces on the rudder by a double acting
relief and bypass valve (items 6 on the hydraulic schematic). The DARB valve is set to
1.25 times the working pressure. In this system, the DARB setting is 1875 P.S.I.

Each rudder's steering system consists of a main and auxiliary steering gear. The
design is such that a failure in either system will not render the other inoperable. A
failure anywhere in the system can be isolated and steering quickly regained.

The main steering gear's piping is independent of the auxiliary piping. These
independent hydraulic lines are tied together at the 3-way shut off valves (items 5A and
5B) and at the DARB isolation valves (items 7A and 7B). The operation of these valves
is described in the table on the hydraulic schematic. Through this piping and valve
arrangement, if the main and auxiliary lines are isolated from one another, the DARB
will still function to protect the steering gear.

Each main steering gear is operated by two motor and pump assemblies teed together
into a single manifold assembly mounted on a 10 gal. reservoir. The reservoir comes
equipped with two low level sensors. The auxiliary steering gear is operated by a helm
pump (item 4) normally isolated from the main steering gear by four high pressure shut-
off valves (items 12). These valves are installed to ensure that hydraulic fluid will not
leak down from the helm reservoir (item 3) into the hydraulic power unit reservoirs over
time.

MAIN STEERING GEAR

Each main steering gear is power operated. Its hydraulic power unit consists of two
motor driven pump assemblies (items 10) and a reservoir and manifold assembly (item
8) incorporating a power steering manifold mounted on a 10 gal. tank (item 9D). The
reservoir is provided with two low-oil alarm sensors (item 9G).

September 14, 2010 TECHNICAL DESCRIPTION - STEERING GEAR
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43m MID-SHORE PATROL VESSEL d

IRVING SHIPYARD JO--

The power steering manifold incorporates a four way directional solenoid (item 8B) with
manual over-ride plungers. These allow for local manual control of the steering gear
power unit. The power steering manifold contains a dual pilot operated check (item 8A)
at its outlet to lock the steering gear in position.

If the main piping or hydraulic power unit should fail, it can be isolated at its two 3-way
shut-off valves and two DARB shut-off valves as described in the table for main piping
failure.

If the main cylinder should require isolating from the tiller this can be accomplished by
removing its cylinder to tiller pin and turning the cylinder’s two 3-way shut-off valves as
described in the table for main cylinder isolation. One cylinder only being in operation,
the torque delivered to the rudder is reduced and the rudder speed is increased.

AUXILIARY STEERING GEAR

Auxiliary steering is provided from the steering gear compartment. It is intended that
the auxiliary manual steering be used for emergency purposes only. The auxiliary
steering gear is manually operated from the helm pump located in the steering gear
compartment. Manual operation is accomplished by opening the appropriate port or
starboard helm pump isolation valves located below the helm pump. The helm pump is
provided with a dual pilot operated check valve to lock the steering gear in position.

The circumstances requiring emergency steering might be a failure of one of the port or
starboard steering control systems or a failure somewhere in one of the port or starboard
main steering gear. The use of manual steering may involve aligning the failed steering
gear to zero degrees or turning it as required for maneuvering.

The hydraulic power unit isolation valves (items 9A) are to be closed shortly after the
opening of the helm pump isolation valves in order to avoid fluid leakage from the helm
reservoir to the main reservoir during manual operation of the steering gear.

If the auxiliary piping should fail, it can be isolated at its two 3-way shut off valves and two
DARB shut-off valves as described in the table for auxiliary piping failure.

If the auxiliary cylinder should require isolating from the tiller this can be accomplished
by removing its cylinder to tiller pin and turning the cylinder’s two 3-way shut-off valves
as described in the table for auxiliary cylinder isolation. One cylinder only being in
operation, the torque delivered to the rudder is reduced and the rudder speed is
increased.

September 14, 2010 TECHNICAL DESCRIPTION - STEERING GEAR
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CYLINDER INTERCONNECTING PIPING

The cylinder interconnecting lines allow the steering gear and DARB valve to be operational
after a single failure in either the main or auxiliary piping. The interconnecting piping directs
hydraulic fluid from the remaining operable pump unit to both cylinders.

In the event that the cylinder interconnecting piping should fail, isolation of these lines
can be achieved at the four 3-way shut-off valves as described in the table for
interconnecting piping failure.

September 14, 2010 TECHNICAL DESCRIPTION - STEERING GEAR
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Jastram

2.1 INSTALLATION

STEERING GEAR

The selected steering gear will provide the rated torque at the working pressure
indicated over the appropriate steering angle.

A permanent reference mark should be made on the rudder stock which indicates when
the steering gear is at zero degrees.

Refer to the steering gear arrangement overall dimension drawing and lay out the
dimensions accordingly. Ensure that adequate clearance is provided near cylinder
ports for the shut off valves and flex hoses. It is highly recommended that the shipyard
provide external mechanical stops to limit the rudder movement at its hard-over
maximums. The mechanical stops should be placed against the rudder and should not
operate using the cylinders in any way. Once installed, the arrangement should remove
the possibility of the cylinder’s piston reaching the end of its travel.

To ensure SAFE and EFFICIENT operation, the steering gear must be installed under
the following conditions:

e a suitable bearing must be provided by the shipyard for supporting the loads
transmitted through the rudder stock.

e both rudder stock and tiller hub bore must be dry and free of grease - clean with
solvent before installation

¢ the tiller hub and rudder stock must be matched to ensure adequate surface contact.

e the clearance of the key and key way (if fitted) must not be excessive.

e a positive locking device must be provided by the shipyard to secure the tiller to the
rudder stock.

e the cylinder mounting pad supporting structure must be capable of withstanding the
maximum rated rudder torque transmitted through the steering gear.

e the cylinders and tiller assembly are mounted on the same horizontal plane.

e the side of the cylinder rod end which is embossed with the word "UP” must face
upwards.

e the tiller and cylinders must swing freely without obstruction from flexible hoses and
piping.

INSTALLATION - STEERING GEAR
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PIPING

Refer to the piping diagram and overall dimension drawings and determine the final
locations of the hydraulic components. Ensure that adequate clearance is provided
around each component for interconnecting lines, access to adjustments and
maintenance.

All piping, tubing, fittings and hoses are to be supplied by the shipyard unless otherwise
specified. The piping and tubing sizes contained in the piping diagram are Jastram’s
recommended sizes. These are provided for reference only. The shipyard may use
other construction types or materials. When choosing a suitable standard,
consideration should be given to length of a particular piping run, the type of steering
(manual or power) and the normal working pressure expected. Special care should be
taken when selecting the nominal diameter of piping for manual hydraulic systems to
ensure that piping losses are kept to a minimum. Too many restrictions in manual
hydraulic systems will make them feel unnecessarily stiff.

When installing the piping, be certain to keep the working environment clean. Check
that the following conditions are met:

e hydraulic lines run as straight as possible and avoid goosenecks.

e hydraulic lines are rigidly supported by clamps.

e flex hoses should be used between two points where movement or vibration is to be
expected. Hoses should be installed so that they bend but do not twist.

e ensure that the length of flex hose is kept to a minimum (excessively long flex hoses
can cause stiff steering).

e all tubing, flex hoses, connectors and fittings are thoroughly cleaned (follow the
manufacturer's recommendations).

e rags, plastic caps, etc., have not been left inside hydraulic lines.

e air bleed fittings should be provided in the lines where the possibility exists for
trapping air.

e the hydraulic oil must be free of contamination.

DO NOT USE BLACK PIPE

Jastram recommends the use of the following hydrocarbon based ISO grade 32 fluids
when filling the system:

Shell Tellus 32
Chevron EP 32
Gulf 32 AW
Exxon Nuto H32

DO NOT USE TRANSMISSION OR BRAKE FLUID

INSTALLATION - STEERING GEAR
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EQUIPMENT BODY HOSE END FITTING HOSE END FITTING HYDRAULIC TUBING
SAE J1926 PERMANENTLY ATTACHED SWIVEL PERMANENTLY ATTACHED SWIVEL SEAMLESS CARBON STEEL
SAE STR. THD. SAE J516 (2401XX) SAE J516 (2401XX) ASTM A179
0"—RING PORT SAE STR. THD. SAE STR. THD.

37" FLARE FEMALE 37" FLARE FEMALE

UNON/ FLARED TUBE FITTING

"0"—RING ADAPTER FLEX HOSE
STRAIGHT OR_ELBOW SAE 1942 SAE J514 (070101) NUT AND SLEEVE ASSEMBLY
SAE 514 (070120 OR 070220) SAE STR. THD.  SAE J514 (070110 AND 070115)
%EETNRG TMADL'E 37" FLARE MALE _ SAE_STR. THD.
1 A O I A
37" FLARE MALE 37" FLARE MALE

—~|Z

I L

OTES:
. ALL PIPES FITTINGS AND HOSES TO BE SHIPYARD SUPPLIED UNLESS

OTHERWISE INDICATED ON PIPING DIAGRAM.

ALL FITTINGS TO BE MANUFACTURED TO SAE SPECIFICATIONS FOR MATERIALS.
FOLLOW FITTING MANUFACTURER'S RECOMMENDED PRACTICE FOR TUBE AND
FITTING PREPARATION AND ASSEMBLY PROCEDURES.

ALL TUBING TO BE ADEQUATELY SUPPORTED TO ELIMINATE VIBRATION

AND TO ENSURE THAT PIPING LOADS ARE NOT TRANSMITTED TO EQUIPMENT.
EACH FLEX HOSE ASSEMBLY TO BE LESS THAN 30" IN LENGTH

UNLESS OTHERWISE APPROVED BY THE ATTENDING SURVEYOR.
MANUFACTURER'S RECOMMENDED PRACTICE TO BE FOLLOWED WHEN
ATTACHING PERMANENT CRIMP HOSE FITTING TO HOSE.

A [24-01-97| SEE DCN 970001 |k

REV. DATE DRAWING/DESIGN CHANGE No. BY

Al :
TOLERANCGES: " (UNLESS SPECIFIED OTHERWISE)
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FLARED TUBE FITTING
NUT AND SLEEVE ASSEMBLY

SAE J514 (070110 AND 070115)
HYDRAULIC TUBING

SAE STR. THD.
37° FLARE FEMALE SEAMLESS CARBON STEEL
EQUIPMENT BODY TO HYDRAULIC TUBING ASTM A179

SAE J1926
SAE STR. THD.
"0"—RING PORT

\

\

"0"—RING ADAPTER

STRAIGHT OR ELBOW

SAE J514 3970120 OR 070220)
SAE STR. THD.

"0”"—RING MALE

TO SAE STR. THD.

37° FLARE MALE

NOTES:
1. ALL PIPES FITTINGS AND HOSES TO BE SHIPYARD SUPPLIED UNLESS
OTHERWISE INDICATED ON PIPING DIAGRAM.
2. ALL FITTINGS TO BE MANUFACTURED TO SAE SPECIFICATIONS FOR MATERIALS. A 24-01-97| SEE DCN 970001 |YH
3. FOLLOW FITTING MANUFACTURER'S RECOMMENDED PRACTICE FOR TUBE AND e T o DRAWING,/DESIGN CHANGE No, ~
FITTING PREPARATION AND ASSEMBLY PROCEDURES. e
4. ALL TUBING TO BE ADEQUATELY SUPPORTED TO ELIMINATE VIBRATION M ENGINEEF :
AND TO ENSURE THAT PIPING LOADS ARE NOT TRANSMITTED TO EQUIPMENT. 'ng,'l'nm 125, Ryerside Drive

JO. -. n. m B Canada V7H 176

Tel.: %604) 988—1111
604) 986—-0334
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|z

ok uN

FLARED TUBE FITTING
NUT AND SLEEVE ASSEMBLY
SAE J514 (070110 AND 070115)

SAE STR. THD.

37" FLARE FEMALE

EQUIPMENT BODY TO HYDRAULIC TUBING
AMERICAN STANDARD
NPT PORT

ADAPTER
STRAIGHT OR ELBOW

HYDRAULIC TUBING
SEAMLESS CARBON STEEL
ASTM A179

SAE J514 (070102 OR 070202)

NPT OR NPTF MALE
TO SAE STR. THD.
37" FLARE MALE

OTES:
. ALL PIPES FITTINGS AND HOSES TO BE SHIPYARD SUPPLIED UNLESS

OTHERWISE INDICATED ON PIPING DIAGRAM.

ALL FITTINGS TO BE MANUFACTURED TO SAE SPECIFICATIONS FOR MATERIALS.
FOLLOW FITTING MANUFACTURER'S RECOMMENDED PRACTICE FOR TUBE AND
FITTING PREPARATION AND ASSEMBLY PROCEDURES.

ALL TUBING TO BE ADEQUATELY SUPPORTED TO ELIMINATE VIBRATION

AND TO ENSURE THAT PIPING LOADS ARE NOT TRANSMITTED TO EQUIPMENT.
APPLY PIPE THREAD SEALANT SUITABLE FOR HYDRAULIC APPLICATIONS TO ALL
BUT THE FIRST TWO THREADS OF NPT MALE THREAD OF ADAPTER. DO NOT
USE TEFLON TAPE.

A |24-01-97| SEE DCN

970001 -

REV. DATE DRAWING/DESIGN CHANGE No. BY

Al :
TOLERANCGES: " (UNLESS SPECIFIED OTHERWISE)

+/—- 0.1 FRACTION +/— 1/64

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.

X +/= 0005  SURFACE FINISH </
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD. ALL DIMENSIONS IN INCH(mm)

jastram

JASTRAM ENGINEERING LTD.
135 Riverside Drive
North Vancouver, B.C.
Canada V7H 176
Tel.: %604) 988—-1111
Fax: (604) 986—0334
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XXX

TITLE:

TYPICAL NPT PORT

DRAWING NUMBER:

AND TUBING ASSEMBLY |B—0601138
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3—WAY VALVE|DARB ISOLATION QTY. | ITEM DESCRIPTION
CONDITION POSITIONS _[VALVE_POSITIONS .
Sh | 58 | /AL 7B TOT:ESLM PUMP SHOWN FROM REAR VIEW 2 1 |87007 1779572 SPEL. TLIER
NORMAL 1 1| N.O. [ N.O. 2. NO. — NORMALLY OPEN. : 4 | 2 [$-300-17 CYLINDER
MAIN_PIPING FAILURE 3 1 [CLOSED N.O. N.C. — NORMALLY CLOSED. 8 | 3 |FLEX HOSE — 1/2” NOM.
W.P. — WORKING PRESSURE.
AUXILIARY PIPING FAILURE] 1 3| N.O. [CLOSED| WP — WORKING PRESSUR + | 4 |FLEX HOSE — 1/2° Now.
INTERCONNECTING PIPING FAILURE| 2 2 | NO. [ NoO. PhU — TNDRAULIC POWER  UNIT YRR
MAIN_CYLINDER ISOLATION | * 4 1 | N.O. | N.O. DARB — DOUBLE ACTING RELIEF AND BYPASS. STWAY SHUT-OFF VALVE - MAN PIPING
AUXILIARY CYLINDER ISOLATION |1 [* 4 | N.O. | N.O. 4 | 5B |3-WAY SHUT-OFF VALVE — AUXILIARY PIPING
* _
CRLNOER, REUOUE CrUNDER'S THLtR TN | STEPAVARAEY CTUNOER BTN SN0 ] e Y O O G
STBD MAN_CYLINDER AFT AND TILLER .
ND TILLER PIN 4 | 7B | DARB SHUT-OFF VALVE-AUX. PIPING-1/2" NOM. (BY OTHERS)
STBD 2 | 8 | LOW PRESSURE SHUT-OFF VALVE - 3/4° NOM. (BY OTHERS)
INTERCONNECTING 9 -
‘ 7 PP STEERING GEAR 7 INTERCONNECTING ! HEADER TANK — 1.5 L
SAS/gT_R1 6‘|':J|-'|\IDF COMPARTMENT PIPING A 1 10 | STEERING WHEEL
(JIC) 37 FLARE \ = 1 11 |H-58 HELM PUMP
FEMALE SWIVEL 4 | 12 | HELM PUMP SHUT-OFF VALVE - 3/4" NOM. (BY OTHERS)
(F'TQ'NPGLACESS) 3/4” NPT 2 | 13 |RESERVOIR & MANIFOLD ASSEMBLY
VENT PLUG 4 | 14 [PUMP & MOTOR ASSEMBLY — 2HP

1-1/16—12UN—
SAE STR. THD.

"0”—RING PORT
(FITTING —12,

4 PLACES)

STBD g

MAIN
PIPING
#1/2 0.D.
STEEL ‘TUBING
TYP. (MAX S.P.)

PUMP
PRESSURE
LINE

#1/2 0.D.
STEEL
TUBING
(MAX S.P.)

N4

(=]

3/4 16UNF

SAE STR. THD.

"0"—RING PORT \[/
(FITTING —08,

4 PLACES)  STBD AUXILIARY

1”7 NPT PORT (4 PLACES)-/
STEERING GEAR TORQUE:

MAX. SYSTEM PRESSURE:
NORMAL WORKING PRESSURE:

FLOW RATE:

AN

N‘C.x

/

L

L

\ )

(2 PLACES)
N.C.

1/4" NPT
PORT =
3/8" NPT§§“
PORT

—

PIPING

"0"—RING PORT

PRESSURE PORT
3/4—16UNF SAE STR.
(JIC) 37" FLARE MALE

7/8—14UNF SAE STR. THD.

(FITTING —10, 2 PLACES)

THD.

(FITTING —08, 4 PLACES)
/4” NPT PORT (2 PLACES)

1” NPT PORT (4 PLACES)

~———PUMP SUCTION LINE
1" NOM.

STEEL PIPE TYP.

17,930 Ib.ft (2.5 Tm) AT +35°

1875 PSI
1500 PSI

é

10.3 MPa

12.9 MPa
1.7 GPM (6.6 L/min

$3/4 0.D.
STEEL TUBING
TYP. (MAX. S.P.)

CONNECTION

TO SHIP’S MAIN RESERVOIR
WITH ADEQUATE CAPACITY
TO REPLENISH POWER UNIT(S)

|z

PORT AUXILIARY
PIPING

PORT
MAIN
PIPING

CAN

= N.C.

AND COMPLETE STEERING SYSTEM

$3/4”" NOM.
STEEL PIPE TYP.

— SET AT ITEMS 6, DARB VALVE
— SET AT ITEMS 9, RESERVOIR & MANIFOLD ASS'Y
— SET THRU CONTROL SYSTEM

43m MID—SHORE PATROL VESSEL
IRVING SHIPYARD

JQ061388

NOTES (CONTINUED):

3. ALL PIPES, FITTINGS AND HOSES TO BE SHIPYARD
SUPPLIED UNLESS OTHERWISE INDICATED.

4. SHIPYARD IS RESPONSIBLE FOR DETERMINING
PIPE AND TUBING WALL THICKNESS AND HOSE
CONSTRUCTION STANDARDS BASED ON MAXIMUM
WORKING PRESSURES AS INDICATED. WHERE
PRESSURES ARE NOT INDICATED, PIPES OR TUBE
ARE SUBJECT TO LOCAL HYDROSTATIC PRESSURE
ONLY. MAXIMUM PRESSURE OF HELM PUMP
AUTOFILL LINE (IF SHOWN) IS 30 PSI.

©O©ow N O

. PIPING AND TUBING SIZES SHOWN ARE SUGGESTED
MINIMUM DIAMETERS.

SHIPYARD IS RESPONSIBLE

FOR DETERMINING PIPE AND TUBING DIAMETERS
BASED ON FLOW RATES AS INDICATED AS WELL
AS LENGTH OF PIPING RUN EXPECTED.

. AVOID "GOOSENECKED” PIPING. SHIPYARD TO

PROVIDE AIR BLEED FITTINGS ON PIPING AS REQ'D.

. ALL PIPES TO BE THROUGHLY CLEANED PRIOR TO
START—UP.

. FILL SYSTEM WITH ISO 32 HYDRAULIC FLUID.

. SEE INDIVIDUAL COMPONENT 0.A.D. DWG'S FOR

LOCATIONS OF PRESSURE AND FLOW ADJUSTMENTS

AS WELL AS ELECTRICAL CONNECTIONS.

10. SHIPYARD IS RESPONSIBLE FOR PLACING
IDENTIFICATION LABELS ON ALL MAIN AND
AUXILIARY 3—WAY AND DARB ISOLATION VALVES
ONCE INSTALLATION IS COMPLETE.

. RESERVOIR (ITEM 9) TO BE LOCATED AT
HIGHEST POINT IN STEERING SYSTEM.

AL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORUATON A PROPERTY CF JASTRAN ENSHEERNG LT

(0T 70 BE COPIED, DUPLICATED OR USED WITHOUT|
THE WRITEN. CONSENT OF SASTRA - ENGINEERWG 10,

A |12—10—10| SEE DCN 100073 |(}_
eV, |

DATE DRAWING/DESIGN CHANGE No.
JASTRAM ENG"SERNG LTD.
135 Riverside Drive
Norh Vmoovver &&
-. [ -1 o ¢

E%; su—uu
@',%,21—07—10 SHEN/A D'W'"D.B.

PIPING DIAGRAM FOR TWIN
S2-25-1-35 STEERING GEAR

N/A
DRAWING NUMBER:

D-601654
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2.3 COMPONENT OVERALL DIMENSIONS

COMPONENT OVERALL DIMENSIONS - STEERING GEAR
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RO.6mm
TYP.

SEE NOTE 8—=

SEE NOTE 1

20.000+2.99mm

—-0.052

37

37

TILLER ASSEMBLY
SEE DETAIL B

S—-300—-17-35-2 SPEC.

3/4—16UNF SAE STR. THD.
"0"—RING PORT CONNECTION
(4 PLACES)

CYLINDER MODEL S—300-17

11-5/16
(287)

3

(R 360) SEE NOTE 2 SEE NOTE 5
p— R 2-1/8 5-1/2
(R 54) | 13/16 (21) 2-3/16— (140)
e 10-41/64__| 37-47/64 , 3-1/16 (78) (55.5)
(270) (958) _ _ 4-5/8
6.9102 ’ ;416 /‘;(”7'4)j
P mm 51-7/16 (78) |
(1307) ST AL
REF. 8} ©
DETAIL B SEE NOTE 4 L L5 i_
KEYWAY DETAIL VEW AA #17/32
ETAl o = 213.
(SCALE 2™:1™) - 2-1/4 (57) MOUNTING PAD DETAIL ¢ )
‘ T A (SCALE 1/2":17)
OI===222216) =R [ 10
4_3/‘3 (121) -l ;l,i,, TS, 1_14/) |
@ LT @ :pl : = J
I \ JA
2-3/8 (60)- = SPHERICAL BEARING
2-1/2 (64)- SEE NOTE 6 BOTH ENDS A J04-10-10] SEE_DCN_100070 [H
HUB BORE A REV. | DATE DRAWING/DESIGN CHANGE No. | By
$72.000 =8%8mm S— Inclra i "
L 7 (178)— B e o G IR T G % Ty
JQ061388 TOLERANCES:  (\NLESS SPECIFIED OTHERWISE) DATE: 14 ()31 ()| SCALE: { /" 1" |ORAWN; - mﬂﬂ Z
11 (279)— IRING SHiBvaRD ROk VESSEL T e s e
% - - o8 STEERING GEAR ARRANGEMENT
P o e FOR S2-25-1-35 D-651482

NOTES:

1. MAX. SWING OF STEERING GEAR AT 2 x 37°.
SHIPYARD TO PROVIDE EXTERNAL STOPS

AT 2

x 37°.

EXTERNAL STOPS TO WITHSTAND

THE MAX. AXIAL LOAD IN A SINGLE CYLINDER OR
TORSIONAL SHEAR LOAD OF RUDDER STOCK,
WHICHEVER IS HIGHER. NORMAL WORKING

ANGLE IS 2 x 35°.

2. ROD END SIDE EMBOSSED WITH WORD "UP”
MUST FACE UPWARD.

3. MAXIMUM AXIAL LOADING IN SINGLE
CYLINDER: 13,250 Ibf @ 1875 psi. D.AR.B.
PRESSURE. SHIPYARD TO PROVIDE ADEQUATE
MOUNTING SUPPORT TO WITHSTAND THE MAX.

AXIAL LOAD OR TORSIONAL SHEAR LOAD OF
RUDDER STOCK, WHICHEVER IS HIGHER.

4. 1/8" NPT GREASE NIPPLE PROVIDED FOR
PERIODIC LUBRICATION OF MOUNTING PAD
AND TILLER PINS (4 PLACES).

5. ¢1/2 MOUNTING BOLTS, SAE GRADE 5 OR
BETTER TO BE SUPPLIED BY SHIPYARD.

6. SHIPYARD TO PROVIDE CARRIER BEARING TO
SUPPORT AXIAL AND RADIAL LOADS TRANSMITTED
THROUGH RUDDER STOCK.

7. APPLY ANTI-SEIZE LUBRICANT TO TILLER BOLTS AND

TIGHTEN TILLER NUTS TO 295-325 FT-LB (400—440 Nm).
A 8. TILLER HUB KEYWAY SIZE & LOCATION TO BE

CONFIRMED BY SHIPYARD. BRITISH STANDARD

PARALLEL RECTANGULAR METRIC KEYWAY (20 x 12mm).

3
\SEE NOTE 3
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APPLICATION THREAD A THREAD B DM C

3/4—16UNF SAE
STRAIGHT THD.

B "0”—RING PORT 3/4—16UNF SAE | 1-9/16
A | 57200 CYLINDERS =1 cop 1 /2" 0. STRAIGHT THD. (40)
TUBE (FITTING —08)
2 PLACES
1—1/16—12UN
SAE "STRAIGHT THD.
"0”—RING PORT 1-1/16—12UN 2
5—400, S=500 CYLINDERS | por 3/4” 0.D. SAE "STRAIGHT THD.| (51)
TUBE (FITTING —12)
2 PLACES
L 21/ —F L 212 —
(64) (64) TO MAIN HYDRAULIC LINE
1 /2 1 1—1/4 / THREAD A
(13) (25) (32)
TO AUXILLARY ——
HYDRAULIC LINE
3/4—16 UN
SAE STRAIGHT THD.
O—RING PORT
FOR 1/2 0.D. TUBE 3
(FITTING —08)
2 ,,
(44) = AR (P0S.2) 7
| |
DIM C 23/32
(18)
3-19/32
(91/ ) C [26-10-95] SEE DCN 950079 | [
TO CYLINDER B |06-05-93] SEE DCN 930035 |G.C.
NOTES: 1. 3—WAY SHUT OFF VALVE SHOWN IN THREAD B A |23-02-93] SEE DCN 930008 |G.C.
"BOTH” OPEN OPERATING POSITION. | o G /oEsoN cravce o, | oY

2. REFER TO OWNER’S MANUAL FOR JASTRAM ENGINEERING LTD.
O P ERAT' N G P Rl N Cl PAL ALL DRAWINGS, TECHNICAL DATA AND_INTELLECTUAL 467 Mountain Highway
R R 8 S B e ASTrAIm o yrve

, ATED Canada
THE WRITTEN CONSENT OF JASTRAM_ENGINEERING LTD. Tel.: (604) 986—0714

Fax: (604) 986-0334
TOLERANCES:

N o (UNL:::CT.SZECIHED O;HER;iji) [oare; 08-04—92[ S N T.5. [P [ [PPF .G LL
. +/- 0. +/- - .
XXX +/— 001  ANGULAR  +/~ 0.5’ DEG. TITLE: DRAWING NUMBER:

oD (175" % 3/ o) | C-421008

XXXX  +/= 0.005  SURFACE FINISH </
ALL DIMENSIONS IN INCH(mm)
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4-5/8 (117) ———~ 1—-1/2 (38)
1 2-5/16 (59) 4~ 3/ (19)
1-3/8 (35) TYP. | —RELIEF SETTING
7/16 (12) TYP. 3 -
_—RELIEF CARTRIDGE
13/32 MOUNTI?G /
HOLE FOR #3/8
(#10) MOUNTING /‘%;Q/QT%_1T2HUDN
BOLT (2 PLACES) AL . .
‘ ’ ‘ ’ O”—RING PORT
(FITTING —12,
* | | ' ' 2 PLACES)
-= TO STEERING
1 (25) TYP. \ el @ GEAR CYLINDER(S)
NORMAL At
2 5’] _*—_
(51) D ™ 1
% T Yoy
4 (102) AL 10 (254) REF.
E —
I
‘ — O
3/4 (19) TYP. ||l _|_
| 1) 7]
1/2 (13)
A FATY
E&?@S 3/16 (5) C [26-06-97] SEE DCN 970034 | {[J
B [20-03-95| SEE DCN 950017 |L.L.
-~ 2-1/2 (63) A [15-03-90] SEE DCN 900006 |J.G.
N OTES: REV. DATE DRAWING/ DESIGN CHANGE No. BY
1. DOUBLE ACTING RELIEF AND BYPASS VALVE SHOWN IN NORMAL : 467 Mountoin Highwey |
OPERATING POSITION. B b O o s Sﬁﬁ’m Norn YancoguerSE”
2. TO BYPASS CYLINDER, MANUALLY POSITION SPOOL Tor (608 336 0%
(WITH A SPANNER) TO THE POSITION INDICATING "BYPASS”. TOLERANCES:  (UNLESS SPECIFIED OTHERWISE) DTE 17_17—03] N 17,17 |G ¢ [P L
XX +/- 0.1 FRACTION +/- 1/64 s * T ORAWING NUMBER:
O 1z gq oo +/=os’ore || T DARB—10, 20, 30
AL DNENSONS I ey VALVE 0.A.D. C—421001
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#9/32 (#7) MOUNTING HOLES

FOR 91/4 (6) BOLTS (4 PLACES) 1/4" SQ KEY x 1-1/2

(6.4 x 38)
y AT 1/4” NPT OPTIONAL CASE CONNECTION
PLASTIC VENT/FILLER PLUG _
(SEE NOTE 1) 01 (825.4) 55— (2 PLACES — SEE NOTE 2)
(#127)
TYP.

WASHER ¢1-1/4 x 3/32

;_%’—r 777777\% A A
3/4—16UNF SAE STR. THD.—Y

(932 x 2.4)
"0"=RING PORT (FITTING —08)
STEERING GEAR CONNECTION
WHEEL BOLT
1/2-13 UNC x 1
T o —
L 1 =
1/4
(®) A £ 298
N (65) T
TSN I S N = = Lz
@ T —
5 TYP.
_2-3/16__|__2-3/16 1-11/64
(56) (56) 2-27/64 27/32 (21) A(BO) TYP.
5-5/8 T A (62)
(143) 9—41/64
AA (245)
A E [23-12-08] SEE_DON 090105 [ {U1]
NOTES: D [13.01.05] SEE_DCN 050005 |L.L.
1. H58 HELM PUMP MUST BE USED WITH A HEADER TANK OR AUTOFILL SYSTEM. C [20.01.91 SEE DCN 900041 |L.L.
2. TO ALLOW OIL EXPANSION IN HOT WEATHER CONDITIONS PIERCE UPPER HELM STATION B 112.12.90] SEE DON 900032 |L.L
VENT PLUG WITH 81/16” (8Tmm) DRILL. IF HELM IS TO BE USED AS A LOWER STATION, 161190 =
REMOVE_PLASTIC VENT PLUG AND REPLACE WITH CASE CONNECTION PLUG. A _16.11.90) SEE_DCN 900022 |L.L.

3. ATTACH TOP CONNECTION TO BOTTOM OF UPPER HELM STATION, HEADER TANK,
OR AUTOFILL SYSTEM. ATTACH BOTTOM CONNECTION TO TOP OF LOWER HELM STATION.
4. INSTALL IN ACCESSIBLE LOCATION.

AL DRAVINGS. TECA GHTA D INTELECTUA
INFORMATION ARE. PO

THE ARE NOT To' B COMED, DUPUCATED GR USED WTHoUT
THE WRITTEN. CONSENT OF WAGNER.

JASTRAM ENGINEERING LTD.
' 135 Riverside Drive
North Vancouver, B.C.
ol €Bn =l Coose Vi 1T
Tel.: 504; 988-1111
Fax: (604) 986-0334

TOURANGES: (unLess seEiED omieRwSE) | [BRTE: 137 05 [SGRE 1 7.1 [oReG Q [APPR LT[

B Vg BER M| IMEsosg e pump| e
i/

e s ey V/ OVERALL DIMENSION |D—=331003
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6—1/2 (165)
5-1/2 (140)

VENT PLUG
-~ 4 (102) —— - 4 (102)_./3/4 NPT

i == 1 —»Tz/m (5)

o ﬁ_ - }

SIGHT GAUGE

9-3/4
8—1/4 6-1/2
(248) (210)  (165)

$7,/32 / FILLER PORT

MOUNTING HOLE 3/8” NPT A |06-07-94] SEE DCN 940039 w

(4 PLACES) REV. DATE DRAWING/DESIGN CHANGE No. BY

JASTRAM ENGINEERING LTD.
467 Mountain Highway
North Vancouver, B.C.
Canada V7J 2L3

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.

NOTES: W Fox: (808 330-0554
1 HEADER TANK MAXIMUM CAPACITY | TN (uniess speciriep oTHeRwisE) DTE 17_1)_03] A€ 3 /3 |PWNG C PR
0.4 U.S. GALLON (1.5 L) oy se, e a1/ | e SRAG NVEER. |
XXX +/- 0005 SURFACE FINISH o HEADER TANK — 1.5 L
ALL DIMENSIONS IN INCH(mm) OVERALL DIMENSIONS 8_52] O] 1




CCG DOC NO. 346050

NOTES:

1. LIFT FROM RESERVOIR ONLY.

2. SET SLOW SPEED BEFORE FAST SPEED.
3. NOMINAL RESERVOIR SIZE, 10 US GAL.

JQ061388
43m MID—SHORE
IRVING SHIPYARD

PATROL VESSEL

' TYP'T—’»«1—3/16 TYP.

SOLENOID JUNCTION BOX — 1/2” NPT CONDUIT PORT —

©]0]

H

L
T \4
\SPARE PORT

PLUNGER PIPE

SERVICE FILTER GAUGE

SIGHT & TEMPERATURE
GAUGE (SELF—CLOSING)

2]

=
| —— LOW LEVEL SENSOR (2 PLACES)

\
\
I FILLER & AIR BREATHER

CONNECTION TO MAIN RESERVOIR — 3/4” NPT PORT

CONNECTION — 1/2” NPT CONDUIT PORT
FILTER CLOGGING SENSOR W/DIN PLUG (2 PLACES)
1/2" NPT PORT (SPARE)

TO PUMP(S) PRESSURE LINE — 7,/8-14UNF
SAE STR. THD. "0"—RING PORT (FITTING —10)

RUDDER SPEED ADJUSTEMENT
SYSTEM RELIEF SETTING

WORKING PRESSURE GAUGE AND ISOLATOR

N

&\ &

— o $13/32” MOUNTING HOLE FOR 3/8" (M10)
MOUNTING SCREWS (6 PLACES)
— 4—WAY DIRECTIONAL SOLENOID
ISOLATION VALVES & CONNECTION TO MAIN
/ PIPING — 3/4—16UNF SAE STR. THD.
"0”—RING PORT (FITTING —08, 2 PLACES)
SUCTION LINE STRAINER (2 PLACES)

ISOLATION VALVE—— |
(LOCKABLE) & CONNECTION
TO PUMP SUCTION

17 NPT PORT1—1/2

(2 PLACES)

]

+

W/ MANUAL OVERRIDE PLUNGERS
- — RESERVOIR DRAIN — 1/2" NPT PORT

REV. | DATE | DRAWING/DESIGN CHANGE No. BY

JASTRAM ENGINEERING LTD.
135 Riverside Drive

TOLERANCES:

+/— 0.1
+/— 0.01 ANGULAR
+/= 0005  SURFACE FINISH
ALL DIMENSIONS IN INCH(mm)

X.X FRACTION
X.XX
X. XXX

(UNLESS SPECIFIED OTHERWISE)

+/— 1/64

+/= 0.5 DEG.

v

North Vancouver, B.C.
Canada V7H 176
Tel.: (604) 988—1111

Fax: (604) 986—0334
D/M/Y)

1_07_10|SCALE: N‘T‘S.|DRAWN:D‘B‘ APPR.C%GJ Nééo.
TITLE:

jastram

DATE:

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL

THEY ARE NOT TO BE COPIED, DUPLICATED OR USED

INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.

THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.

DRAWING NUMBER:
RESERVOIR AND MANIFOLD
ASS’Y OVERALL DIMENSIONS |B—0521319

WITHOUT
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SUCTION PORT PRESSURE PORT
1”7 NPT 1/2” NPT
FLECTRIC [— N
MOTOR — T /
ROTATION ARROW B 5| 8 3/47
B
L 7”
ELECTRIC — ¢

MOTOR
JUNCTION BOX

- A |
:_B
— M r“‘ f
1] [c—) B C
PUMP & MOTOR B
B
ASSEMBLY _— =|
MOUNTING BASE
NOTES REV. DATE | DRAWING/DESIGN CHANGE No. BY
1. SEE "TECHNICAL SPECIFICATIONS — STEERING GEAR” i’}fRﬁfuftﬁ?ﬁNﬁSLNwiy”D'
FOR PUMP AND MOTOR INFORMATION. Somaia N a0s
Tel.: %604) 986-0714
Fax: 604) 986—0334
TOLERANCES: _ _ .
» o (UNL:sjcszCIFIED O';HER;VﬂZi) Em’/%) 19_02_04 | SCALE: N A | DRAWN'C.S. APPI?Z&EJ N R,(A)\D.
. +/— 0. +/— . .
Lo o B e e — — | X% /7 091 ANGULR  +/=os'oes. || T PUMP AND MOTOR A TR
: . - Y SURFACE FINISH
O R e AL OVENSONG Gt ASSEMBLY O.A.D. B—-521194
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510-528 = 13.29
529-535 = 14.17
536—546 = 15.54 6.62
— 212 |—
GREASE FITTING 5.73 4.52
(EACH END) —— .13
— T
3.76 SN 45° 45°
' 19 KEY - N
/1.38 LONG >/ THERMAL
s (WHEN
RAMEPLATE) REQ'D)
O o
7.19 ! 6.50
DIA. A |
4t ITTT 4500 1L
\9/ - 4' .
| 38
®loe | o \ 4 HOLES
99 y ; .38—-16 TAP
L o | ' ! ON 5.88 DIA. B.C.
|
| 4.00 2.75 —
2.75 —=—2.75
! 200 —-~0 LEAD HOLE
.38 DIA. 6.50

W

an

CUSTOMER IS RESPONSIBLE FOR DETERMINING THAT MOTOR PERFORMANCE IS SUITABLE IN THE APPLICATION. i
>

REV. DESC: UPDATED TO CURRENT STD o
REV. LTR: P |BY: RMP |REVISED: 07:20:46 04/15/2004] TDR: 330185 BALDOR ELECTRIC Co. <

FILE: AAAOD002416 REF: 35LYA002
¢O0VATISE T STD HORZ 143-5TC TEFC 35M
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2.4 COMMISSIONING & TESTING

READ THE TECHNICAL DESCRIPTION AND REVIEW ALL RELEVANT
SCHEMATICS TO FAMILIARIZE YOURSELF WITH THE STEERING
SYSTEM BEFORE PROCEEDING TO START UP.

GENERAL CHECK LIST

Ensure that the installation requirements of this manual are satisfied before proceeding
with the commissioning and testing.

Before the steering gear is commissioned it is suggested that the hydraulic reservoir low
oil level alarm be tested and used throughout the following procedure. It should be
confirmed that the directional solenoid can be operated either manually or through the
control system.

If the solenoid does not have provision for manual operation then the steering control

system should be set up enough for simple port and starboard commands to be given.
The remainder of the steering control system can be commissioned once the steering
gear is tested and performs satisfactorily.

Before starting the hydraulic power unit and operating the steering gear confirm that the
following conditions are met:

e the hydraulic reservoirs are completely full of oil.

e all the shut off valves on the cylinders and at the outlets of the hydraulic manifold are
opened.

e any shut off valves in line with the pump are opened and wired or locked in this
position.

e the relief valve for setting the normal working pressure is adjusted to its minimum
setting.

CYLINDERS

Ensure that all the grease nipples on the tiller pins, cylinder mounting pad pins and tiller
thrust bearings have been lubricated.

COMMISSIONING & TESTING - STEERING GEAR
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HYDRAULIC POWER UNIT START-UP

Before starting, make sure the area around the steering gear and pump motor is clear of
equipment and personnel. The start-up procedure is best performed by two people.
One to start and stop the pump and control the solenoid and the other to monitor the
operation of the pump and steering gear.

Determine the correct direction of pump rotation from the arrows embossed on the
pump housing or sticker on the electric motor. Momentarily start the pump and confirm
the pump shatft is turning correctly. If the pump is turning backwards then stop it
immediately. A three phase electric motor’s direction may be switched by swapping any
two leads of its three phase supply.

As soon as it is determined that the pump is turning correctly operate the directional
solenoid to port and starboard. Bring up the working pressure at the relief valve and the
steering gear speed at the flow control valve just enough to allow the steering gear to
turn at a manageable speed. Have someone watch the steering gear to ensure that it
does not turn all the way to the mechanical stops at its maximum angle. Continue to
turn the steering gear back and forth to remove the air from the system. This should be
repeated until the steering gear responds immediately and smoothly to both port and
starboard commands.

PRESSURE TESTING AND DARB SETTING

The piping diagram or technical specifications should be referenced for the individual
component settings. Refer to the overall dimension drawings for the locations of
pressure and flow adjustments.

The first setting to be made on the steering hydraulic system should be the Double
Acting Relief and Bypass (DARB) valve. Jastram presets the DARB valve at the
factory, but the valve relief accuracy should be checked on board.

Before this valve is set it is suggested that the power unit motor overload alarm be
tested (please see the Motor Starter and Alarm section of this manual).

The DARB valve contains two cross port relief valves that are usually set to 1.25 times
the normal working pressure. Please note that motor and hydraulic pump are sized for
working pressure, not for DARB pressure. Therefore, minimum time should be spent
running the hydraulic system at pressure higher than the normal working pressure.
Motor temperature and overload alarm are to be monitored throughout the following
procedure.

COMMISSIONING & TESTING - STEERING GEAR
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To set the DARB pressure do the following:

e close all the shut-off valves on the cylinder ports.

e with the pump running give the directional solenoid a constant command in one
direction.

e bring up the setting on the power steering manifold pressure relief valve and DARB
valve (also the pressure compensator setting if a variable displacement pump is
fitted) until the pressure gauge is reading slightly above the required DARB relief
pressure.

e determine which DARB relief adjustment is operational for that directional solenoid
command and set this adjustment to the required pressure. Secure the setting.

e turn the directional solenoid the other direction and set the other DARB relief
adjustment to the same setting and again secure the setting.

Both port and starboard hydraulic lines have now been tested slightly above their
maximum pressure so this is a good time to check for leaks and correct any that are
found. Use a flashlight and run your finger under all the fittings to look for leaks.

NORMAL WORKING OR BACK-UP RELIEF PRESSURE SETTING

The next setting will be the normal working pressure on a fixed displacement pump
system or the back-up relief setting on a variable displacement pump system. Both of
these adjustments are made at the relief valve on the power steering manifold. To set
these do the following:

¢ with the cylinder shut-off valves still closed and the pump running, again give the
solenoid a command.
e adjust the relief setting down to the required value and secure the setting.

If the steering gear being commissioned has a fixed displacement pump system then
this will be the final pressure setting. If so, the shut-off valves on the cylinders may now
be opened and the commissioning may proceed with the flow control setting described
below.

COMMISSIONING & TESTING - STEERING GEAR
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PRESSURE COMPENSATOR AND LOAD SENSE PRESSURE SETTINGS
(VARIABLE DISPLACEMENT PUMPS SYSTEMS ONLY)

The next settings will be for variable displacement pump systems only. Refer to the
overall dimension drawing for the pump and set the pressure compensator by
completing the following:

e with the cylinder shut off valves still closed and the pump running, again give the
solenoid a command.

e adjust the slotted pressure compensator adjustment screw down to the normal
working pressure of the system.

The load sense setting of variable displacement pumps is preset at the factory so they
should not require adjusting. Confirm the following:

open all the cylinder shut off valves.

allow the pump to idle with no command at the directional solenoid.

the pressure gauge should read approximately 300 psi.

if the pressure gauge is out by more than 25 psi remove the O-ring boss plug that
covers the adjustment screw and reset the load sense using a hex socket wrench
(Allen wrench). Some slight leakage may occur once the o-ring is removed but this
will cease after it is replaced

This will complete all the settings on a variable displacement pump system.

FLOW CONTROL SETTING (FIXED DISPLACEMENT PUMPS SYSTEMS ONLY)

The next setting will be for fixed displacement pump systems only - the flow control of
variable displacement systems is set through the steering control system. The flow
control is set by timing the steering gear from hardover to hardover. It is recommended
that the rudder angle limit switches of the steering control system be set before
attempting this adjustment.

To set the flow control, alternately adjust the flow control valve and time the steering
gear from hardover to hardover until the required time is reached. Secure the flow
control setting. If the system installed is using an engine driven pump, the hardover
speed adjustment should be made at the engine RPM for which the pump has been
sized.

COMMISSIONING & TESTING - STEERING GEAR
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AUTO-FILL VALVE SETTING (HELM PUMP AUTO-FILL SYSTEMS ONLY)

The auto-fill valve should be set before connecting the helm pump air bleed line to the
auto-fill line.

Complete the auto-fill line installation as described on the piping diagram. To set the
auto-fill valve, disconnect the helm pump air bleed line from the air bleed isolation valve
between helm pump and isolation valve. Install a low pressure gauge (typically 100 psi
gauge) on the isolation valve. Open the air bleed isolation valve, and start up the
hydraulic power unit to induce flow in the auto-fill line.

Disconnect the auto-fill return line from the hydraulic reservoir. Check that oil is
circulating and that air is purged from the auto-fill line (steady and clear return flow).
Increase the flow setting at the auto-fill valve if oil does not circulate.

After a steady flow has been achieved, the pressure reading at the air-bleed isolation
valve must not exceed 15 psi. If it does, reduce the flow setting at the auto-fill valve.

At last, and while the hydraulic power unit is still running, re-connect the auto-fill line on
the hydraulic reservoir, close the helm pump air bleed isolation valve, remove the
pressure gauge and connect the helm pump air bleed line to the isolation valve. Open
the isolation valve and turn the helm pump to purge any trapped air.
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3.1

3.2

3.3

3.4

3 STEERING GEAR - MAINTENANCE

THIS SECTION INCLUDES:

MAINTENANCE

COMPONENT ASSEMBLIES AND PART LISTS

COMPONENT MANUALS

TROUBLE SHOOTING
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3.1 MAINTENANCE

ROUTINE MAINTENANCE

Refer to the steering gear arrangement drawing for the locations of grease nipples. The
following points should be lubricated on a regular basis:

cylinder rod end bearings.
cylinder mounting pad bearings.
tie bar bearings.

rudder stock bearing surfaces.

The return line filter is provided with a service filter gauge. This gauge should be read
when the steering gear pump is delivering its largest normal flow to determine the
condition of the filter. The filter should be changed in a regular maintenance program.

All manual and power steering systems should have their operation routinely checked.
At this time the piping and fittings should be checked for leaks.

Worn or defective parts should be replaced as soon as a problem becomes evident in
order to reduce the possibility of the problem affecting or damaging other components.
Jastram components and their parts are listed in this section and in the component

manuals to allow the customer to reference and order replacement parts if necessary.

On S Model cylinders, the seal retainer should be tightened if leakage is detected on the
cylinder rod. Install a new locking wire after this operation.

ORDERING

Please see the Distributors Directory section of this manual for a list of local suppliers.

MAINTENANCE - STEERING GEAR
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3.2 COMPONENT ASSEMBLIES AND PART LISTS
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DASH No APPLICATION ASSEMBLY No.
—1 S—300 CYLINDERS 4010161
—2 | S—-400, S—500 CYLINDERS 4010162

—=A

=

OTES:

e

\

+°S0d) 440 1A
ol o

(1

=

REFER TO OWNER'S MANUAL FOR OPERATING PRINCIPLE.

No
—2[ -1 'LEOM PART No. DESCRIPTION SPEC.
QTY. ‘
Al =111 1 [411042—1 [3—WAY SHUT OFF VALVE BODY (S—300)
Al 1112 1411042—2 [3-WAY SHUT OFF VALVE BODY (S—400/500)
7117 3 1411046—1 |3—WAY SHUT OFF VALVE HANDLE
221 4 [320001 LOCKWASHER
Al 2][2] 5 [306057 HEX HD. CAPSCREW
Al 2]2] 6 [345003 SNAP RING
2217 [201121 0-RING=121, 1-1/16 ID x 1-1/4 OD x 3/32 SEC.| BUNA N70 DURO
11 1] 8 [411043—1 |3—WAY SHUT OFF VALVE SPOOL
AT 119 [411072—1 [3-WAY SHUT-OFF VALVE OPERATION PLATE
A4 4[10 [343018 DRIVE SCREW
11311 553006 SHIPPING PLUG (NOT SHOWN)
2 —-112 1553008 SHIPPING PLUG (NOT SHOWN)

o) (s
q q
Bl

3\

S—WAY SHUT OFF VALVE SHOWN IN NORMAL OPERATING POSITION.
SEE APPLICATION TABLE FOR PART No.

FINISH HONE BODY AND LAP FIT TO SPOOL ON ASSEMBLY.
BODY AND SPOOL ARE SUPPLIED AS AN INSEPARABLE ASSEMBLY.

o

! CUSTOMER COPY

g

SECTION _A—A

26-11-02

SEE DCN 020045 1)

05-08-99

SEE DCN 990027 |G.C.

26-10-95

SEE DCN 950079

> 0| OO

07-05-93

SEE DCN 930035
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. SUPPLIED AS AN INSEPERABLE ASSEMBLY. SEE _
APPLICATION TABLE FOR ASSEMBLY PART No.
. MACHINE OFF 57°, BOTH SIDES.
. CAPTIVE WASHER MADE ON ASSEMBLY. SEE PARTS

No.
ST ITEM
—2|=1| yo. | PART No. DESCRIPTION SPEC.
QTY.
— 1] 1 | 544001 |08 BULK HEAD TUBE UNION w/ NUT
— |22 | 203908 |"0"-RING-908, 41/64 ID x 13/16 0D x 3/32 SEC,
— [ 1 3 [401019-3 [CAPTIVE WASHER, 1.025 ID x 23/32 0D x 0.05 SEC
1]—| 4 | 544002 |12 BULK HEAD TUBE UNION w/ NUT
2| =[5 203912  |"0"-RING-912, 59/64 ID x 1-5/32 0D x 7/64 SEC|
11— 16 [401019—4 [CAPIVE WASHER, 1.45 ID x 1-1/8 0D x 0.05 SEC.
SEE NOTE 2
, (25 B TR ST VAC BT M4 N R iR
.n. -2 S—400, S—500 CYLINDERS [2-=7/16| 1/4 3/8 401019-2
]
B
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DASH No APPLICATION ASSEMBLY No.
=1 DARB 10 GPM 4010031
-2 DARB 30 GPM 401003—-2
-3 DARB 20 GPM 401003-3

CUSTOMER PARTS LIST

ogl
0

No.
—al=3[=2[1)" M| ParT No. DESCRIPTION SPEC.
Qry.
A[=[1[1][1] 1 [417013—1 |DARB VALVE BODY
AA [—[—[—[2[ 2 [549001 _ |RELIEF CARTRIDGE — 10 GPM
— [T [ 7] 1] 5 [901009 _ |SERIAL / IDENT. LABEL
—[2 22| 4 [345002 _ [SNAP RING
{1 1] 1[5 [411012-1 |DARB VALVE SPOOL
— 22 2] 6 [201119 | "0—RING6-119, 15/16 ID x 1~1/5 0D x 3/32 SEC.| BUNA N70 DURO
— [ 1 [ 1] 1] 7 [203906 | "0’_RNG-906, 15/32 ID x 5/8 OD x 5/64 SEC.| BUNA N70 DURQ
[ 1] 1] 8 [554002 _ |PLUG
— 22 2] 9 [553008  |SHIPPING PLUG (NOT SHOWN)
—[1[1[1]70 [411106—1 [LABEL "BYPASS"
— [ [ [ 1] 11 [411106—2 |LABEL "NORMAL"
— 44412 [343018 | DRIVE SCREW
AA[—|-]2[-113 [549002 RELIEF CARTRIDGE — 30 GPM
A[=12[-[=[14 [549005 _ |RELIEF CARTRIDGE — 20 GPM

=

NOTES:

1.

A 2
3.
4

ppiiE)n

DOUBLE ACTING RELIEF AND BYPASS VALVE SHOWN IN NORMAL

OPERATING POSITION.
. SEE APPLICATION TABLE FOR ASSEMBLY NUMBER.

FINISH HONE BODY AND LAP FIT TO SPOOL ON ASSEMBLY.

. BODY AND SPOOL ARE SUPPLIED AS AN INSEPARABLE ASSEMBLY.

b

i
E [12-02-01 SEE bcN 010017 | [}
D [26-06-97| SEE DCN 970034 .C.
C |09-05-95| SEE DCN 950030 |G.C.
SECTION A—A B |11-03-93] SEE DCN 930019 |G.C.
A |23-11-90] SEE DCN 900032 |J.G.
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SEE SEE
NOTE 9 NOTE 7
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SEE
NOTES 3 & 4
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NOTES:

1.
2.
A3

A 4
5,
A 6.

ASSEMBLY NO. 301007-1

SEAT CYCLE BALL (ITEM 12) TO PINTLE (ITEM 4) DURING ASSEMBLY.

SEAL PINTLE AND REAR HOUSING (ITEM 1) MATING SURFACE WITH

PERMATEX "FORM—A—GASKET No. 3".

PINTLE AND REAR HOUSING VERTICAL AXIS' TO BE ALIGNED WITHIN +/-2

TO ENSURE PUMP SUCTION AND DISCHARGE TIMING.

BOND BEARING SLEEVE (ITEM 21) TO SHAFT (ITEM 31) WITH LOCTITE

No. 620. USE SNAP RING (ITEM 19) AS A STOP TO LOCATE SLEEVE.

FRONT THRUST BEARING (ITEM 3) MUST BE INSTALLED WITH RACE SMALL BORE ON
PISTON SIDE. PEEN FRONT HOUSING SPIGOT AT 2, 4, 8 & 10 O'CLOCK TO HOLD
THRUST BEARING IN PLACE FOR ASSEMBLY. ENSURE PISTON RACE SPINS FREELY.

. REAR THRUST BEARING (ITEM 3) MUST BE INSTALLED WITH RACE SMALL BORE ON

REAR HOUSING SIDE.

. STAMP TEXT "5" ON SHAFT AT LOCATION SHOWN.
. SEAL FRONT HOUSING (ITEMS 32, 37 OR 39) AND REAR HOUSING

MATING SURFACE WITH PERMATEX "RTV BLACK SILICONE ADHEASIVE SEALENT”.

[ I-1No. | PART No. DESCRIPTION SPEC
oNTY. |
1 1 [311002—2[REAR HOUSING
2| 2 [509001 _|[SQUARE HEAD PIPE PLUG
2| 3 [401001 _|THRUST BEARING
A 1] 4 [311036—1|PINTLE
A 2| 5 [201006 _|0-RNG ~006, 1/3 10 x 1/4 OD x 1/16 SEC | BUNA=N 70 DURO
2] 6 [201011 _[0-RNG ~011, 5/16 ID x 7/16 0D x 1716 SEC |[BUNA—N 70 _DURO
10| 7 [304012  [SOCK. HD. CAP SCREW
A 1| 8 [401114—1]|LOCKVALVE SUB—ASSY
1] 9 [347005 [SPRING PIN
A 2 [10[347020 _[SPRING PIN
2 [ 11]602012 _[SPRING
2 [12[601001 |CYCLE BALL
6 [ 13 [311005—2[SPRING INSERT
6 [ 14 [602020 |SPRING
115202004 | 0-RNG, 125mm 1D x 129mm OD x 2mm SEC | BUNA-N 70 DURO
6 [ 16 [311027—1|H58 PISTON
6 [ 17602020 _|SPRING
8901003 [SERIAL/ID LABEL
9 [345001 |EXTERNAL SNAP RING
20 [ 405001 |NEEDLE BEARING OUTER RACE
21406001 |BEARING SLEEVE INNER RACE
322311001 _|FLAT HD. SCREW
23 [311008—1|WHEEL STOP (2 PIECES)
24 [201019 | 0-RNG -019, 13/76 1D x 15/16 0D x 1/16 SEC | BUNA=N 70 DURO
25316015 | WASHER
26 [309001 | HEX_HD. CAP_SCREW
127 [311004—2[ KEY
28 209003 |SHAFT SEAL
129 [311020—1|WHEEL DISK
30 [ 553003 | SQUARE HEAD FLANGED PIPE_PLUG
31[301000—3[ H58 ROTOR & SHAFT ASSEMBLY [INSEP. ASS'Y
32 [311006—4] H58 FRONT _HOUSING
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DASH No. e
NOTES: [—1] No | PART No. DESCRIPTION SPEC.
1. ASSEMBLY No. 401041-1 QTY% — 7057 15057
2. SEAT CYCLE BALL (ITEM 5) TO BALL SEAT > 2 12171088—11END CAP
(ITEM 8) ON ASSEMBLY. 2] 3 [201019  [0-RING -019, 13/16 D x 15/16 0D x 1/16 SEC|BUNA-N 70 DURQ
3. APPLY ADHEASIVE TAPE TO COVER PORTS Al 2] 4 602018 |SPRING
AND HOLD O—RING (ITEM 10) IN PLACE. o e
2| 7 [201017 [o-RNG -017, 11/16 D x 13/16 0D x 1/16 SEC|BUNA-N 70 DURQ
2| 8 [411086—1|BALL SEAT
A 1] 9 |411001-2|SPOOL (FOR H58)
A 1| 10 [201006 | 0-RING —006, 1/8 ID x 1/4 OD x 1/16 SEC|BUNA-N 70 DURQ
2 | 11 [553002  [SHIPPING PLUG (NOT SHOWN)

A/

Y] i#
NVI 4 ﬂ S . .
i >< A N . A C [22-01-04] SEE DCN 030075 | |

> o =Y B [12-11-98] SEE DCN 980055 |C.S.
\\‘f' —{__ Il A |07-06-96] SEE DCN 960032 |G.C.
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—=-

»7/32
MOUNTING HOLE
(4 PLACES)

ITEM
No. | PART No. DESCRIPTION SPEC.
1 [511014—1 |RESERVOIR
2 1553027 VENT PLUG 3/4" NPT
3 |505003 SIGHT GAUGE
4 1516005 1/4” NPT ELBOW
5 1553002 SHIPPING PLUG
NOTES:

1. HEADER TANK MAXIMUM CAPACITY
0.4 U.S. GALLON (1.5 L)

2. PART No. 501012—1
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No.
—o]-8[-7]-6[-5[-4]-3[-2[ 1| =" |parT No. DESCRIPTION SPEC.
QTY.
T 10t rp iyt 41 7-1MANIFOLD BODY
— 1212122 —-]—-1—-1—-12 1550018 |[COUNTERBALANCE CARTRIDGE
—|121212|2|—-|—-|—-]—-| 3 |553021 |CARTRIDGE COVER
21 =1—=1—-1—-1212[2]|2] 4 [546007 |PILOT OPERATED CHECK CARTRIDGE
=TT 11T 11 5 1548007 |DIRECTIONAL SOLENOID, OPEN CENTER, 24 VDC
4141441414144 ]4] 6 [301005 |SOCKET HEAD CAPSCREW
4141414141414 14]14] 7 |325015 |HIGH COLLAR LOCKWASHER
111111111 8 1549013 IMODULATING ELEMENT CARTRIDGE
2112111211121 1]12] 9 [508003 |SOCKET HEAD PIPE PLUG, 1/4NPT
— | 1| =1 1]{=11]=11]=110 [401064-1/AUTO—FILL CARTRIDGE
2121221212212 2]11 |554004 |PLUG
21212121222 ]2]2]12 |203905 ["0"-RING-905, 13/32 ID x 9/16 OD x 5/64 SEC.| BUNA N90 DURO
-1 =1 1= 1]1—11]—-113 |516004 |FITTING
- 1= 1= 1]—-|11]—-114 |550017 [NEEDLE VALVE
— 1= 1= 1]=]1T]—=115 |513015 |FITTING
— 1| = 1]=]1]=11]=116 |332002 [THUMB SCREW
11111111 1] 1117 1554001 |[PLUG
T 11111111118 [203903 |"0"-RING=903, 19/64 ID x 27/64 OD x 1/16 SEC.| BUNA N30 DURO
2121217121211 1119 |550016 |[FLOW CONTROL CARTRIDGE
111111313111 1]|3]3]20 |554005 |[PLUG
T [3[3[ 111 [3]3][21 203908 ["0"-RING-908, 41/64 ID x 13/16 0D x 3/32 SEC.| BUNA N90 DURO
=== 11 [=1—=11]11]122 |401069—1|CAVITY PLUG ASSEMBLY SUB—ASS’Y
1110111111111 1123 1901037 |SERIAL IDENT. LABEL
111 1T == 11 1]—=1-124 |548046 |2—SPEED CARTRIDGE
1111 ==l 1]11]—=-1-=125 1836000 [DIN PLUG
— |11 =|=]1]1]—=]-126 1548047 |COIL, 24VDC
1)1 =l=1=|=|=1-=1=1-=127 |548052 |DIRECTIONAL SOLENOID, OPEN CENTER, 12 VDC
11=-1=-1-1—-1-1—-1-1-128 548057 |COIL, 12VDC
APPLICATION DASH No[ASS’Y No.
1-SPEED, NO AUTO-FILL, W/ DUAL P.0. CHECK, 24VDC | —1 [401072—1
1-SPEED, W/ AUTO-FILL, W/ DUAL P.Q. CHECK, 24VDC | —2 4010722
2-SPEED, NO AUTO-FILL, W/ DUAL P.0. CHECK, 24VDC | —3 [401072-3
2-SPEED, W/ AUTO-FILL, W/ DUAL P.0. CHECK, 24VDC | —4 [401072—4
1-SPEED, NO AUTO-FILL, W/ DUAL C'BALANCE, 24VDC | —5 [401072-5 CUSTOMER PARTS LIST
1-SPEED, W/ AUTO-FILL, W/ DUAL C'BALANCE, 24VDC | —6 [401072-6
2-SPEED, NO AUTO-FILL, W/ DUAL C'BALANCE, 24VDC | —7 4010727
2-SPEED, W/ AUTO-FILL, W/ DUAL C'BALANCE, 24VDC | —8 4010728 Ry | oAt | ORAWING/DESKN CRANGE e, v
2-SPEED, NO AUTO-FILL, W/ DUAL P.0. CHECK, 12VDC | —9 [401072-9 ASTRAM ENGINEERING LTD.
SEE ' aﬂmm 135 Riverside Drive
T 2 gastam =
Fax Esoﬁ 986-0334
' NOTES: 1. SEE APPLICATION TABLE FOR ASSEMBLY NUMBER. TITLE: DRAWING NUMBER:

2. INSERT ITEM 10 BEFORE ITEM 8. GREASE "O”—RING. PSM 200 SUB—-ASSEMBLY|C—-401072
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| ITEM | QrY | DESCRIPTION

| MANUFACTURERS PART NO.

1 1 RESERVOIR JASTRAM BULKHEAD — 10 GALLON
2 2 SUCTION BALL VALVE JB-551013
3 2 SUCTION STRAINER JB-547036
4 1 SIGHT/TEMP. GAUGE JB—552007
4A 1 PUSH TO READ JA-501000-2
5 1 FILLER/BREATHER JB-547023
6 2 LEVEL SWITCH JB—552014
7A 1 RETURN LINE FILTER JB—547024
7B 1 ELEMENT JB—547025
7C 1 FILTER GAUGE JB—552002
7D 2 FILTER CLOGGING SENSOR JB—552011
8 2 PUMP JB—502005
9A 2 COUPLING — INSERT SRLO75
98 2 COUPLING — PUMP MS075 3/4
9C 2 COUPLING — MOTOR MS075 7/8
L 10 2 ELECTRIC MOTOR BALDOR CM3558T—5—IEEE45
11 2 BELL HOUSING MAGNALOY MO056452A
-t - - 12 1 MANIFOLD JA—401072—1

13 1 GAUGE SNUBBER JB—551008

@M 14 1 GAUGE JB—552004
15 2 BALL VALVE JB—551004

fffffffffffffffff JQ061388
43m MID—SHORE PATROL VESSEL
IRVING SHIPYARD

REV. |  DaTE |

DRAWING/DESIGN CHANGE No. BY
JASTRAM ENGINEERING LTD.
' 135 Riverside Drive
jastram
Tel.:. %604) 988—-1111
Fax: 604) 986—0334
E//-\J/EY:) 09_09_10|SCALE: N /A | DRAWN:D‘B‘ APPR%J Nééoo.
RESERVOIR/MANIFOLD ASS'Y| - oo
SCHEMATIC & PARTS LIST|B-M20632

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.
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Jastram

3.3 COMPONENT MANUALS

GENERAL

The following standard component manuals contain information on the individual
components and not the specific system as described throughout this manual. These
standard component manuals may contain general system drawings that are included to
assist in understanding the general function of these components. If a discrepancy
exists between the information contained in a standard component manual and the
earlier sections of this manual, earlier sections should be followed.

Reference should be made to these standard component manuals for such information
as:

general descriptions of the component.
component specifications.

installation particulars and overall dimensions.
component set up and adjustment locations.
maintenance and parts information.
component trouble shooting.

COMPONENT MANUALS - STEERING GEAR
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Component Manual

Double Acting Relief Bypass Valve
Model: DARB 10/20/30

Document No.: MAN00401
Revision: -

This manual is subject to change without prior notice.

135 Riverside Drive, North Vancouver, B.C., Canada, V7H 1T6 TEL: 604-988-1111 FAX: 604-986-0334
WEB: www.jastram.com
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1 INTRODUCTION
1.1 Description

The Double Acting Relief and Bypass Valve (DARB) has two modes of
operation:

In “Normal” mode the DARB automatically protects the steering system
against hydraulic shock and over-pressurization. If impact occurs between
the rudder and an underwater object or if there is an internal pressure
build-up which causes the hydraulic pressure to exceed a preset limit the
DARB allows oil to bypass from the pressurized line to the non-
pressurized, preventing possible damage to the steering gear, its lines and
flexible hoses.

In the “Bypass” mode the DARB allows for emergency steering capability
by way of tiller or block and tackle steering, if such secondary means of
steering are provided for.

A DARB valve is mandatory if the steering system is subject to
classification approval.

Flow rate (max):

P/N 401003-1 10 gpm (38 L/min.)

P/N 401003-2 30 gpm (116 L/min.)

P/N 401003-3 20 gpm (76 L/min.)
Pressure (max): 1875 psi (125 bar)
Weight: 8lbs (3.6 kg)

2 INSTALLATION

21 Mounting

Refer to Figure 1 for overall dimensions, mounting details and line connections.
The DARB should be installed as close as possible to the cylinder.
In the case where a single equal displacement cylinder steering system is used, the

DARB should be secured firmly between the cylinder ports. In a multiple cylinder
steering system the DARB should be installed between the cylinders.

Doc No.: MAN00401, 15-05-98 DARB Manual
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The use of flexible hoses between the DARB and the cylinder ports is not
recommended.

While the DARB will allow excessive pressure to bypass the hydraulic system, it is
recommended that external rudder stops be installed to prevent mechanical damage to
the cylinders and rudder when the system hits the hardover position.

Once installed the DARB must be secured in the Normal position. Care should be taken
that the DARB is not shifted accidentally into the Bypass position.

After installation the system should be filled with ISO Grade 32 oil.

Doc No.: MAN00401, 15-05-98 DARB Manual
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Figure 1 — D.A.R.B. Valve Overall Dimensions
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3 SETUP AND TESTING

WARNING: ALL SET UP AND TESTING PROCEDURES MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The DARB is factory preset at 1250 psi. When supplied as part of a complete steering
system the setting will be preset at the actual system working pressure times 1.25, to a
maximum of 1875 psi.

Turning the relief valve clockwise will increase the relief setting. Turning the valve counter
clockwise will reduce the pressure setting. Be certain to set both relief valves to the same
pressure rating.

WARNING: DO NOT CHANGE PRESSURE SETTINGS UNLESS THE NEW
PRESSURE RELEASE CAN BE VERIFIED WITH A PRESSURE
GAUGE.

Check for oil leaks at all connecting ports and system piping.

4 MAINTENANCE AND PARTS LISTS

WARNING: ALL INSPECTION AND MAINTENANCE MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The DARB is virtually maintenance free; however, over time parts may become worn
and require replacement.

Once a year, do a visual inspection of the DARB and check the operating pressure of
the relief valves. If there is an O-ring leaking or if there is any other sign of wear, replace
the worn or faulty components.

Doc No.: MAN00401, 15-05-98 DARB Manual
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5 TROUBLESHOOTING

WARNING: FAILURE TO CORRECT ANY PROBLEM CAN CAUSE SUDDEN
LOSS OF STEERING.

The chart below gives some general solutions for simple problems. If a problem cannot
be resolved, contact the factory.

SYMPTOM CAUSE CORRECTION

No steering DARB is in Bypass Switch to Normal position.
position.

Cylinder moves, then stops, | Relief pressure setting too | Adjust pressure setting.
then moves again low.

Doc No.: MAN00401, 15-05-98 DARB Manual
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1 INTRODUCTION

1.1 Description

All Jastram’s ‘H’ helm pumps are positive displacement axial piston
pumps, ideally suited to deliver precise amounts of hydraulic oil at very
slow turning rates. The pumps are designed to operate in ‘non-
pressurized’ hydraulic systems requiring only two lines from the helm
pump to the cylinder. The pump has sufficient internal capacity to act as a
small vented oil reservoir and just filling the helm pump housing with oil is
all that is required to get the pump operational. (Note: H58 requires
header tank or auto-fill system).

Any number of helm pumps may be connected in parallel in the hydraulic
system.

All helm pumps are equipped with an externally mounted lockvalve, which
prevents rudder feedback and isolates each helm pump in a multiple
station system.

All helm pump housings are made of corrosion resistant die cast
aluminum and are powder coated for added protection. The externally
removable shaft seal is held in position by a retainer ring, providing a
safeguard against ‘blow out’ of seal due to internal pressure build up
(H20/26/36/58 only).

2 INSTALLATION
2.1 Mounting

All helm pumps may be mounted at any angle between their vertical and
horizontal axis. Please refer to the appropriate overall dimension drawing
for detailed mounting and connection information.

All helm pumps can be mounted in front or behind a dashboard. Four
mounting bolts are required. Before cutting the appropriate hole into the
dashboard, ensure there is access to the vent hole of the pump. Ensure
there is sufficient space between the wheel and the dashboard so that the
operator’s hands are free to hold to the wheel throughout its full turning
circle.

Doc No.: MAN00302, 06-09-00 MODEL H Manual
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When mounting the aluminum body of the helm pump directly onto a steel
bulkhead, use plastic spacers between the mounting bolts to prevent
electrolysis.

Use correct steering wheel sizes in applications.

MODEL STEERING WHEEL SIZE

min diameter max diameter
H20 14” 247
H26, H36 20” 307
H58 30” 367
H60, H90, H110 36" 60”

Contact manufacturer if a chain sprocket is to be installed on to the pump
shaft

Seamless hydraulic steel tubing, or copper tubing (minimum working
pressure of 1000 psi (69 bar) is recommended. Use following table as a
guideline for tubing size.

HELM PUMP| Distance between Helm and Cylinder Min. Wall Thickness
MODEL 50FT 65FT 95FT Tube Dia. Wall
H20/H26/H36 1/2" 5/8" 5/8" 1/2" 0.035"
H58 5/8" 5/8" 3/4" 5/8" 0.049"
H60/H90 5/8" 5/8" 3/4" 3/4" 0.049"
H110 3/4" 3/4" 1" 1" 0.065"

Nominal tube outside diameter and wall thickness based on SAE standards

WARNING: DO NOT USE PLASTIC TUBING OR FLEXIBLE HOSES.

Standard ISO grade 32 oil must be used within a Jastram hydraulic steering
system.

WARNING: DO NOT USE TRANSMISSION OIL OR BRAKE FLUID.

Doc No.: MAN00302, 06-09-00 MODEL H Manual
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Start filling the helm pump by pouring hydraulic oil into the vent hole and by
turning the pump continuously in one direction until the helm feels solid.
Then reverse rotation until helm feels solid again. Repeat these steps
several times, each time exerting some pressure on the wheel when the
hardover position is reached. Exerting pressure will allow remaining
entrapped air to pass through the lockvalve into the pump housing.

CAUTION:

Check oil level often while filling the system.

In multiple station applications, ensure that only the most upper helm pump
is vented by piercing a small hole into the vent/filler plug or by installing a
header tank or auto-fill system to the uppermost helm pump.

A slight stiffness for the first few days may be caused by, some air still
trapped in the system. Frequently turning the helm will help to ensure that
the last of the air is worked out of the system.

Upon completion of steering gear and hydraulic system installation the
steering gear must be checked to ensure that:

e Steering direction corresponds to the wheel turning direction

o Allfittings are tight and no leaks are visible

e OQil level is full at upper station or at header tank sight glass

e If auto-fill system is installed, pump case pressure is less than 15 psi
(1 bar)

e If cylinder isolation valves are installed, valves must be in the open
position

e All cylinderftiller bolts and nuts and the cylinder mounting bolts are
securely tightened.

For more detailed information please refer to your steering system manual.

Doc No.: MAN00302, 06-09-00 MODEL H Manual
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3  MAINTENANCE AND PARTS LISTS

WARNING: ALL INSPECTION AND MAINTENANCE MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The ‘H helm pumps were designed for heavy-duty commercial applications and are
virtually maintenance free.

To exchange shaft seal:
a) Remove screws from retainer ring and pry out seal.
b) Insert new seal and attached retainer ring.
c) Refill housing with oil.

For any other parts, please contact your local dealer.

After initial installation or re-filling of the pump check oil level daily for the first month.

Once a year visually inspect the helm pump for damage, wear, hydraulic leaks and
corrosion. If any of the above is apparent, remove helm pump and remedy the problem.

Refer to appropriate assembly drawing for parts breakdown.

Doc No.: MAN00302, 06-09-00 MODEL H Manual
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4 TROUBLESHOOTING

WARNING: FAILURE TO CORRECT ANY PROBLEM CAN CAUSE SUDDEN
LOSS OF STEERING.

The chart below gives some general solutions for simple problems. If a problem cannot
be resolved, contact the factory.

SYMPTOM

CAUSE

CORRECTION

Stiff steering

Steering Wheel undersized

Install large diameter
steering wheel.

Isolation valves not fully
opened.

Open isolation valves fully.

Tubing size too small.

Use larger size of tubing.

New rudder stock bearing
too tight.

Refer to manufacturer’s
recommendations.

Binding, misalignment due
to incorrect installation.

Correct misalignment.

Steering gear responds
very slowly.

Faulty piston seals or rod
seals.

Replace seals in cylinder.

Excessive air trapped in
system.

Purge air out of system.

Doc No.: MAN00302, 06-09-00

MODEL H Manual
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IMPORTANT NOTICE FOR USERS OF -
JASTRAM MODEL H58 HELM PUMP

TO ENSURE EASE OF OPERATION, IT IS
RECOMMENDED THAT A MINIMUM OF 5/8” O.D.
HYDRAULIC TUBING AND A MINIMUM WHEEL

| DIAMETER OF 30" BE USED,

TO ENSURE EASE OF AIR REMOVAL, THE H58 HELM
PUMP MUST BE USED WITH A HEADER TANK OR
OTHER EXTERNAL FILLING SYSTEM.
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#9/32 (#7) MOUNTING HOLES

FOR ¢1/4 (#6) BOLTS (4 PLACES) 1/47 SQ KEY x 1-1/2

(6.4 x 38)
1/4” NPT OPTIONAL CASE CONNECTION
PLASTIC VENT/FILLER PLUG SHAFT (2 PLACES — SEE NOTE 3)
SEE NOTE 2 o1 (925.4 $5—
( )\ (#25.4) (@127)
TYP.
WASHER ®1-1/4 x 3/32 —
(832 x 2.4) AS/B" NPT STEERING—
: GEAR CONNECTION
WHEEL BOLT (2 PLACES - SEE NOTE 4)
1/2-13 UNC x 1
L1/4 N
(6)
2-9/16
N & (65) TYP.
. 1-7/8__| = z
(47) ] —
5 TYP.
A 1-11/64
2-27/64 (30) TYP.
— 27/32 (21
2 (62) /32 @1)
9-17/64
A (235)
A
A i)
NOTES: D [13.01.05] SEE DCN 050005 Mﬁg
1. H58 HELM PUMP MUST BE USED WITH A HEADER TANK OR AUTOFILL SYSTEM. € [29.01.91 SEE DCN 900041 [L.L
2. TO ALLOW OIL EXPANSION IN HOT WEATHER CONDITIONS PIERCE UPPER HELM STATION B [12.12.90| SEE DON 900032 |LL
VENT PLUG WITH 81/16" (#1mm) DRILL. IF HELM IS TO BE USED AS A LOWER STATION, A 116.1190] SEE DON 900025 TL.L
REMOVE PLASTIC VENT PLUG AND REPLACE WITH CASE CONNECTION PLUG. LA e e
3. ATTACH TOP CONNECTION TO BOTTOM OF UPPER HELM STATION, HEADER TANK, - et
OR AUTOFILL SYSTEM. ATTACH BOTTOM CONNECTION TO TOP OF LOWER HELM STATION. 487, Weomzn Moy
4. DO NOT OVER TIGHTEN FITTINGS. o a0
5. INSTALL IN ACCESSIBLE LOCATION. o (R Beehi
l""‘13 01-05] 5% 171 T[RmG QPP Ul
DRAWING NUMBER:
(126,/36/58 HELM PUMP .
OVERALL DIMENSioN |D-331002
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DA?H lNO. TEM)
=1 PART No. IPTION
S {No. DESCR SPEC
11 1 [31100Z-2]REAR_HOUSING
2 | 2 |50900 SQUARE HEAD PIPE PLUG
2] 3140100 THRUST BEARING
A 1] 4 [311036=1|PINTLE )
A 2] 51201006 [0-RING ~005,_1/8 1D x 174 0D x 1/16 SEC | BUNA—N 70 DURO
21 6 [207011 [O-RiNG -011, 5/16 10 x 7/16 0D x_i/16 SEC | BUNA—N 70 DURO |’
SEE SEE 10 7 1304012 SOCK. HD. CAP SCREW
NOTE 9 NOTE 7 1] 8 |4 ;g; =1 338" LOCKVALVE (FOR H58) SUB~ASS'Y
119 {34700 SPRING _PIN
30 31) (32 ! 2 3 A 2 [10 [347020 _|SPRING PIN
2 | 111602012 |SFRING
2 |12 1601001 __|CYCLE BALL
SEE 6 113 1311005-2|SPRING INSERT
NOTES 3 & 4 4602020 [SPRING _
5 5 [202004 T0-RING, 125mm 1 x_129mm 0 x 2m SEC |BUNA-N 70 DURO
6116 [311027~-1{H58 PISTON
29 5 6 |17 | 802020 ISPRING
1118190100 ERIALZID [ABEL
28 7 9134500 EXTERNAL SNAP RIN
2040500 NEEDLE BEARING OUTER RACE
27 ﬂ 21140600 BEARING SLEEVE INNER RACE
3122131100 FLAT HD. SCREW
X ' 1 ] 23[311008-1|WHEEL STOP (2 PIECES)
SEE NOTE 8 o}t — . L o efd 24 1201019 [0-RNG -019, 13/16 1D « 15/16 0D x 1/16 SEC | BUNA-N 70 DURO
R 2y e o e A 25]316015 | WASHER
1 26 | 30900 HEX HD. CAP SCREW
7 27 | 311004-2| KEY
ded ! A 281200003 |SHAFT SEAL
29).311020-1|WHEEL DISK
0\ e 301553003 | SQUARE HEAD FLANGED PIPE PLUG
"}J Z 311301000—3| H58 ROTOR & SHAFT ASSEMBLY [INSEP. ASS'Y
24 ob ot 32 1371006—4] H58 FRONT HOUSING
B — T N S
23
7)(21)(20)(19 @@@ 10 5
SEE SEE Q SEE
NOTE 5 NOTE 6 NOTE 2

CUSTOMER COPY

NOTES:
1. ASSEMBLY NO. 301007-1 M

2. SEAT CYCLE BALL (ITEM 12) TO PINTLE (ITEM 4) DURING ASSEMBLY. 28-12-03] SEE_DCN 030075

A 3. SEAL PINTLE AND REAR HOUSING (ITEM 1) MATING SURFACE WITH 13-07-00] SEE_DCN 000046 _|C.S.

PERMATEX "FORM—A~GASKET No. 3" 20-08-99] SEE DCN 990030 |C.S.

A 4. PINTLE AND REAR HOUSING VERTICAL AXIS' TO BE ALIGNED WITHIN +/-2° 30-10-97| SEE DCN 960034 1C.S.
TO ENSURE PUMP SUCTION AND DISCHARGE TIMING.

5. BOND BEARING SLEEVE (ITEM 21) TO SHAFT (ITEM 31) WITH LOCTITE 16-08-95 SEE DCN 950070 |G.C.

No. 620. USE SNAP RING (ITEM 19) AS A STOP TO LOCATE SLEEVE. 01-05-95| SEE_DCN 950023 |G.C.

A 6. FRONT THRUST BEARING (ITEM 3) MUST BE INSTALLED WITH RACE SMALL BORE ON 02-03-04] SEE_DCN 940023 |L.L.

PISTON SIDE. PEEN FRONT HOUSING SPIGOT AT 2, 4, 8 & 10 O'CLOCK TO HOLD -06-93 PRODUCTION 1SSUETLL

OATE DRAWING /DESIGH CHANGE No. 8y

THRUST BEARING IN PLACE FOR ASSEMBLY. ENSURE PISTON RACE SPINS FREELY.
7. REAR THRUST BEARING (ITEM 3) MUST BE INSTALLED WITH RACE SMALL BORE ON

REAR HOUSING SIDE, F R Y T g

8. STAMP TEXT "5" ON SHAFT AT LOCATION SHOWN. eyl Gomon vty

A 9. SEAL FRONT HOUSING (ITEMS 32, 37 OR 38) AND REAR HOUSING L. ... . o e She-gnie
MATING SURFACE WITH PERMATEX "RTV BLACK SILICONE ADHEASIVE SEALENT". = F‘:m_mv_msw:1n:1"[m=<;.c,m. TG

§[| »lololo|minleo

67 Moun!
B oin Mighwoy
Horti

XX +/: 0 FRACTION +/~ 1788 TIE: DRAWING NUWBER:
Ko 372 8%s e e 0350 H58 HELM PUMP

ASSEMBLY D-30100

ALL N MCH{mm)




CCG DOC NO. 346050

Table of Contents J'a-d-r am

Page 1 of 14
TABLE OF CONTENTS
1 LV 200 1L 0 T 2
1.1 [ TS g o] 1o o TS 2
1.2 T o1 o1 o= 1[0 ] o USSR 3
2 L S I N (0 ] 3
2.1 Mounting - Hydraulic INStallation .............ooo e 4
2.2 LA o PR RRPRT 4
3 SETUP AND TESTING .....cocciiiietiiin s ssss s s e s s s m s s s s s s m s e s ae s a e e s mnnan e nans 7
3.1 [ =T 0= =1 (0] o HO RSO PPR 8
3.2 =1 AL T o USRS 8
3.3 AJUSTMENES .ttt e e ettt e e e st et e e s abe e e e e abeeeeanbeeeeens 9
4  MAINTENANCE AND PARTS LISTS......cccciiitmirr s sssss s ssss s ssss sssssessssn s 10
5  TROUBLESHOOTING.......ccccttitriirinssrsssmesssss s s sssssssssssss s ssss s ssmssassssssssssssssesssmssasssssssnssasanesnsnsssnsesss 12
TABLE OF FIGURES
Figure 1 — Power Steering Manifold Overall DIMENSIONS .........ccoiiuiiiiiiiiiiie e 5
Figure 2 — Typical Helm Pump Auto-fill Arrangement.............ooviiiiiii i 6
Figure 3 — PSM 200 WiriNg DIagram .......ccoiiiiiieiiiie ettt s ittt e st e et e e s snee e e e ssaee e e s nnnaeeessseeeesnneeens 7
Figure 4 — PSM 200 ASSEMDIY .......oiiiiiiiiiieee et e e e e e e e e e e et e e e e e e e e e aab e e ea e e e e nnnraees 11

Doc No.: Man00703.doc, 10-03-2006 PSM 200 Manual



CCG DOC NO. 346050

Installation J'a-d-r am

Page 2 of 14

1 INTRODUCTION

1.1 Description

The Power Steering Manifold 200 (PSM 200) is a stand alone, solenoid
operated, hydraulic manifold which allows for the interface of electronic
steering controls to hydraulic steering systems. The PSM 200 is supplied
as part of a hydraulic power unit or on its own for use with an engine or
electric motor driven pump.

The input and the output flow relationship for the PSM 200 is described in
section 1.2. The maximum input flow is 15 gpm and the maximum output
flow is 8 gpm. Excessive flows are discharged to the return line through
the pressure compensated flow control valve. This arrangement
minimizes heat buildup. The output flow rate to the cylinder remains
constant, thus providing a constant hardcover-to-hardcover time
regardless of engine’s RPM.

A built-in pressure relief valve protects the hydraulic components of the
steering system from over-pressurization. A built-in lockvalve isolates the
PSM 200 from any external loads exerted by the rudder through the
steering gear. This lockvalve also ensures the steering gear stays at a
fixed position when no rudder command is given. Optional
counterbalance valves, in replacement of pilot operated check valves, are
for systems where “run away” rudder conditions might occur.

An optional 2 -way solenoid valve provides a “dual speed” feature allowing
the rudder to turn at a normal and a fast rudder speed. The normal speed
can be used when traveling under autopilot and the fast speed when
additional maneuverability is required.

The PSM 200 comes with an optional auto-fill valve that ensures that arny
air trapped in the helm pump piping is constantly being purged. Auto-fill
valve incorporates a spring loaded check valve inducing a constant back-
pressure in the return line. A flow control valve is used to set the flow to
0.5 gpm at the factory. Please refer to installation section of this manual
for information pertaining to auto-fill settings.
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1.2

Specifications

For an Input Flow of:

Then the Maximum allowable Output Flow is:

4 gpm (15L/min)

4 gpm (15L/min)

8 gpm (30L/min)

8 gpm (30L/min)

9 gpm (34L/min)

8 gpm (30L/min)

10 gpm (38L/min)

8 gpm (30L/min)

15 gpm (57L/min)

5 gpm (19L/min)

Maximum Air Ambient Temperature:

104°F (40°C)

Oil Maximum Operating
Temperature

150°F (65°C)

Output Flow Adjustment:

Zero to Maximum Output Flow

Maximum System Pressure:

1500 psi (103 bar). Factory Pre-set at 1000
psi (69 bar)

Directional Solenoid Valve:

4-Way. Voltage Options 12/24/32 VDC,
110/220 VAC

Dual Speed Solenoid Valve:

2-Way. Voltage Options 12/24/32 VDC,
110/220 VAC

Recommended Filtration:

10 Micron Nominal. (Filter Not Supplied)

Recommended Oil:

ISO 32 (eg. Shell Tellus 32, Chevron EP32,
Gulf 32AW, Exxon Nuto H32).

Part number | Description Lbs (Kg)
PSM 200-wxyz
w = 1 single adjustable speed, 2 dual adj speed
X = 0 NO auto-fill valve, = 1 auto-fill valve
Y = 0 lock valves, = 1 c-balance valve
Z=112VDC, =224VDC,=3 ......
JA-401052-1 | PSM 200-1002, 1 speed, no auto-fill, lock valve, 24 15.0 (6.8)
VDC
JA-401052-2 | PSM 200-1102, 1 speed, auto-fill, lock valve, 24 VDC 15.2 (6.9)
JA-401052-3 | PSM 200-2002, 2 speed, no auto-fill, lock valve, 24 15.9 (7.2)
VDC
JA-401052-4 | PSM 200-2102, 2 speed, auto-fill, lock valve, 24 VDC 16.1 (7.3)
JA-401052-5 | PSM 200-1012, 1 speed, no auto-fill, lock valve, 24 15.9 (7.2)
VDC

CAUTION: All specifications are subject to change without prior notice.
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2 INSTALLATION

2.1 Mounting - Hydraulic Installation

Refer to Figure 1 for mounting and connection information.

Refer to Figure 2 for a typical piping layout of an engine driven system.
NOTE: If the PSM 200 is supplied as part of a hydraulic power unit, only the

outlet ports (ports C) need to be connected. The inlet port (port C) and

return port (port T) will be pre-plumbed.

a) Connect the hydraulic pump outlet to the PSM 200 inlet port
(port P).

b) Connect the PSM 200 return port (port T) to the inlet port of the
return line filter.

IMPORTANT: A filter should be installed in the return line.

c) Connect the two outlet ports (ports C) to the steering gear.
d) If auto-fill option is present, connect the auto-fill line-out to the auto-

fill flow control valve, and the return line to the tank while ensuring
that fluid is returned to tank below fluid level.

2.2 Wiring

WARNING: ALL WIRES MUST BE SECURELY CONNECTED. A LOOSE WIRE
OR SHORT CIRCUIT MAY CAUSE AN ERRONEOUS STEERING
COMMAND.

Refer to Figure 3 for wiring information.

a) Connect the directional solenoid wires to the electronic steering
control device as specified in the control devices manual (ie, Jog
Lever Manual, Amplifier Unit Manual or Autopilot Manual).

b) If supplied, connect the fast speed solenoid to a remote selector
switch or as indicated in the electronic steering control device
manual.
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3 SETUP AND TESTING

WARNING: ALL SET UP AND TESTING PROCEDURES MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

3.1 Preparation

To ensure SAFE and EFFICIENT operation of the PSM 200 manifold the
following conditions must be met prior to starting up the steering gear
system:

3.2 StartUp

a)

All tubing, flexible hose and fitting connections are tight and
thoroughly cleaned as per manufacturer’'s recommendations.
Rags, plastic caps, etc. have not been left inside tubing or hoses.
The PSM 200 manifold is properly mounted and secured.

All adjustable screws are in a locked position.

All mechanical components in the steering system are free to move
as required.

Oil is available at the pump inlet. If uncertain loosen the inlet fitting
slightly to allow oil to escape. Re-tighten fitting when finished.
Pump rotation is correct (motor rotation if the PSM 200 is supplied
as part of a hydraulic power unit).

All electrical connections are correct according to electronic control
device’s manual.

All electrical connections are secure and insulated.

All personnel are clear from any moving machinery.

Start the hydraulic pump.

WARNING: WHEN TURNING THE STEERING HARDOVER TO HARDOVER DO
NOT EXCEED THE MAXIMUM PRESSURE RATING OR LOADS OF
THE STEERING SYSTEM.

b)

While monitoring the system pressure, shift the directional solenoid
valve by manually inserting a slender rod in one end. Keep the rod
inserted until the steering gear reaches hard over. Repeat for the
opposite side of directional solenoid valve. This will indicate that
the hydraulic system is functioning properly.

Doc No.: Man00703.doc, 10-03-2006 PSM 200 Manual
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c) Energize the directional solenoid valve by giving a command at the

d)

electronic control device. Observe the steering gear movement. A
port or starboard command should give the corresponding steering
direction. Wires at the directional solenoid can be changed if the
steering direction is wrong.

Turn the steering gear from hardover to hardover with the steering
control device until the steering gear responds instantly to a
command. This will ensure that any trapped air has been removed
from the system.

3.3 Adjustments

NOTE:

Refer to Figure 1 for the location of the relief valve and flow control
settings.

a)

Set the system relief valve to the required system pressure by
loosening the relief lock nut and turning the relief set screw.
Turning the set screw in a clockwise direction increases the relief
valve pressure, counterclockwise decreases the pressure.

- Jastram brass cylinders are designed to operate with the PSM 200 set
at a maximum pressure of 1000 psi (69 bar).

- Jastram steel cylinders are designed to operate with the PSM 200 set
at a maximum pressure of 1500 psi (103 bar).

- Jastram K-Rams are designed to operate at with the PSM 200 set at a
maximum pressure of 1000 psi (69 bar) or 1200 psi (83 bar)
depending on steering angle.

b)

Set the steering gear hard over time by loosening the flow control
locknut and turning the flow control set screw. Turning the set
screw in a counterclockwise direction increases flow to the steering
gear (decreases hard over time). A clockwise adjustment
decreases flow (increases hard over time).

WARNING:

SECURE THE RELIEF VALVE AND FLOW CONTROL ADJUSTMENTS
ONCE THEY ARE SET.

c)

Auto-fill valve is factory set to 0.5 gpm of flow. Under most set-ups
this will produce less than 15 psi back pressure at the helm shut-off
valve. To check the back pressure:
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1) Connect a low pressure gauge (0-100 psi) to the helm
pump side of the helm shut-off valve;

2) Ensure pump is on and there is oil flow in the helm pump
lines;

3) Read the pressure on the gauge;

4) If the pressure exceeds 15 psi, reduce Auto-fill flow until
the gauge reads 15 psi or below;

5) Disconnect the low pressure gauge and reconnect the
helm piping to helm pump shut of valve.

4 MAINTENANCE AND PARTS LISTS

WARNING: ALL INSPECTION AND MAINTENANCE MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The PSM 200 should be inspected periodically for the following:

Mounting bolts and fittings are secure.

Flow control set screw and relief valve are secured in position.

There is no visible leakage at any fittings or PSM 200 components.

All electrical connections are secure, wires and cables are in good condition.

Seals and mechanical components are subject to wear over time. When internal
leakage or steering system performance becomes unacceptable, seal or component
replacement is recommended.

Refer to Figure 4 for parts breakdown.
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Figure 4 — PSM 200 Assembly
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WARNING: FAILURE TO CORRECT ANY PROBLEM CAN CAUSE SUDDEN
LOSS OF STEERING.

The chart below gives some general solutions for simple problems. If a problem cannot
be resolved, contact the factory.

SYMPTOM

CAUSE

CORRECTION

Pump running, steering
gear does not respond
when given a command.

Inlet and return lines are
reversed at the PSM 200.

Correct the lines. Refer to
Figure 1 and Figure 2.

System relief valve set too
low.

Increase relief pressure.

Flow control set too low.

Increase flow.

Wires are loose or incorrect
wiring.

Refer to Figure 3 — Wiring
Diagram or appropriate
control device manual.

No power to directional
solenoid.

Check power source.

Optional DARB valve is in
the bypass position.

Select normal position on
DARB valve.

Steering gear goes hard
over on its own.

Faulty wiring or short
circuit.

Check wiring connections.
Refer to Figure 3 or
appropriate control device
manual.

Noisy hydraulic pump or
hydraulic system.

Excessive air trapped in
the system.

Check the oil level in
header tank, fill if installed.
Check that all hoses and
fittings are tight. Ensure
air can be bled from
system, and re-bleed.

Oil temperature too high.

Filter plugged.

Service filter.

Pump is oversized. Too
much flow for the system.

Replace pump with one
sized correctly.

Doc No.: Man00703.doc, 10-03-2006
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THE COMPANY’S WARRANTY PROGRAM

1. The Company warrants each Product manufactured, installed or repaired by it
to be free from defective materials or workmanship for a period of eighteen
months from the date of shipping of such Product to the customer of the
Company or one year after sea trials, whatever comes first, and, if any Product
is proven to be defective in materials or workmanship, the Company will, at its
sole option and as the sole remedy of the customer, repair or replace such
Product without charge to the customer, provided the customer:

(@) gives immediate notice of any alleged defects upon discovery by the
~ customer;

(b)  maintains and uses the product strictly in accordance with its intended
use, the Company's recommendations, if any, and all applicable federal,
provincial and municipal government laws, rules and regulation; and

(c) does not alter or repair the Product without the written approval of the
Company.

2. Unless otherwise agreed all Products are sold, repaired or replaced ¥.0.B. tbe
Company’s facility at 135 Riverside Drive, North Vancouver, British Columbia,
V7H 1T6, Canada.

3. No Products may be retumed to the Company without its prior written approval.

4, The Company accepts no liability for any Products resold, leased, rented, or
used in any manner by persons other than the original purchaser of the
Products unless, at the time the Products were purchased, the Company
agrees in writing to extend the warranties herein contained to such third parties.

5. The warranties contained herein will not apply to any Products which have not
been properly maintained or have been repaired by anyone other than the
Company or an authorized representative thereof, were used for purposes other
than those for which they were designed, were subject to obvious neglect,
abuse, or misuse, or stress at angles other than reasonably contemplated in the
normal use of the Products. :

03/05/06 WARRANTY
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6. Except as herein provided for the repair or replacement of defective Products,
the Company shall have no liability for any loss, personal injury, damage,
expense (including removal, installation or re-installation of Product), loss of
revenue, loss of profit, loss of use, damages consequential upon loss of use, or
any other consequential damage, directly or indirectly caused by or resulting
from any negligence of the Company, or accident, or the use of failure of any
Products, or from improper or inadequate manufacture of assembly,
maintenance or inspection.

7. Unless the Company acknowledges in writing any statements, specifications,
desired qualities or characteristics of Products, or potential for loss by a
customer, the Company will be deemed to have no notice of any such
statement, specification, desired qualities or characteristics of Products, or
potential for loss.

03/05/06 WARRANTY
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3.4 TROUBLESHOOTING

SYMPTOM

CAUSE

CORRECTION

Steering gear does not
respond to solenoid
command.

Flow control valve is set too
low.

Turn flow control valve to
increase flow.

Working pressure relief
valve is set too low.

Turn relief valve to increase
working pressure.

Bypass valve open.

Check that all cross line
valves including the DARB
are in their normal (closed)
position.

Shut-off valve closed in the
piping.

Check that all shut off
valves are in their normal
(open) position.

Pump is turning backwards.

Reverse the direction of the
electric motor.

Flow control dumping valve
stuck due to contamination.

Refer to power steering
manifold manual.

Electronic steering control
system not operating.

Refer to steering control
manual.

Steering gear doesn’t turn
smoothly.

Air in the manual lines.

Open the bypass valve and
turn all the manual helm
pumps continuously until all
the air in the manual lines is
removed.

Remove goosenecks from
manual and filler lines.

Air in the power steering
lines.

Open the bypass valve and
operate the directional
solenoid continuously until
all the air in the power
steering lines is removed.

Air in the steering gear.

Set the working pressure to
its lowest setting where the
steering gear will still turn
and operate the steering
gear between its
mechanical stops.

FFU steering control
system is not set properly

Refer to FFU steering
control manual.

Steering gear doesn’t turn
at correct speed.

Flow control incorrectly set.

Re-set flow control.

TROUBLE SHOOTING - STEERING GEAR
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SYMPTOM

CAUSE

CORRECTION

Steering gear goes
hardover by itself.

Directional valve stuck due
to contamination.

In an emergency shut the
pump off or turn power
steering manifold’s flow
control to off. The
directional valve must be
replaced with one free of
contamination.

Short circuit in steering
control system.

Turn off power to steering
control system. Find fault.

Manual helm pump is noisy.

Air in manual lines.

Fill helm pump reservoir
and remove air from
manual system.

Power steering pump is
noisy.

Pump is turning backwards.

Reverse the direction of the
electric motor.

Air entering pump suction
line.

Fill the pump reservoir.

Engine driven pump is
cavitating.

Reduce restrictions in pump
suction line by increasing
diameter of suction line and
reducing elbows.

Relocate pump reservoir
closer and above pump.

TROUBLE SHOOTING - STEERING GEAR
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HPU FAILURE:
1—-REDUCE VESSEL SPEED
ON FAILED SIDE ONLY:
2—TURN MOTOR STARTER TO LOCAL
5—STOP HPU
4—CLOSE HPU'S SHUT—OFF VALVES LABELED "13A”
5—-0PEN HELM PUMP SHUT—OFF VALVES LABELED "12”
6—STEER WITH HELM PUMP AT REDUCED VESSEL SPEED

MAIN PIPING FAILURE:
1-REDUCE VESSEL SPEED

ON FAILED SIDE ONLY:
2—TURN MOTOR STARTER TO LOCAL
5—STOP HPU
4—CLOSE HPU’S SHUT—OFF VALVES LABELED
5—CLOSE VALVES LABELED "7A”"
6—SET VALVES LABELED "5A” TO POSITION 3
7—0PEN HELM PUMP SHUT—OFF VALVES LABELED "12”
8—STEER WITH HELM PUMP AT REDUCED VESSEL SPEED

AUXILIARY PIPING FAILURE:

1—REDUCE VESSEL SPEED
ON FAILED SIDE ONLY:
2—TURN MOTOR STARTER TO LOCAL
3—CLOSE VALVES LABELED "7B”
4—SET VALVES LABELED "5B” TO POSITION 3
5—TURN MOTOR STARTER TO REMOTE
6—REPLENISH HPU RESERVOIR AS REQUIRED BY
TEMPORARILY OPENING VALVE LABELED "8”
/—STEER NORMALLY WITH HPU

"13A7

INTERCONNECTING PIPING FAILURE:

1—REDUCE VESSEL SPEED
ON FAILED SIDE ONLY:
2—TURN MOTOR STARTER TO LOCAL
3—SET VALVES LABELED "5A” & "5B” TO POSITION 2
4—TURN MOTOR STARTER TO REMOTE
5—REPLENISH HPU RESERVOIR AS REQUIRED BY
TEMPORARILY OPENING VALVE LABELED "8”
6—STEER NORMALLY WITH HPU

MAIN  CYLINDER

AND TILLER PIN

DARB FAILURE:

ON FAILED SIDE ONLY:
1—CLOSE VALVES LABELED "7A” & "7B”
2—REPLENISH HPU RESERVOIR AS REQUIRED BY

TEMPORARILY OPENING VALVE LABELED "8" I

S—STEER NORMALLY WITH HPU

O FMERGENCY CHANGE—OVER PROCEDURES
FOR STEERING GEAR PIPING
STBD STBD PORT PORT
AUXILIARY CYLINDER AUXILIARY CYLINDER MAIN CYLINDER
AND TILLER PIN AND TILLER PIN AND TILLER PIN
STBD PORT
INTERCONNECTING INTERCONNECTING
PORT ' T
AUXILIARY T
PIPING \F\
STBD PORT
AUXILIARY @ MAIN
/ PIPING \ PIPING
X »x = = ; 0
N.O N.O.

STBD HPU

(&) 1 It
VA o]
- g

PORT HPU

Z
4
<]
z
o
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4 STEERING CONTROL - TECHNICAL INFORMATION

THIS SECTION INCLUDES:
SCOPE OF SUPPLY
TECHNICAL DESCRIPTION - STEERING CONTROL
TECHNICAL DESCRIPTION - RUDDER ANGLE INDICATION

ELECTRICAL SCHEMATICS

TECHNICAL INFORMATION - STEERING CONTROL
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41  SCOPE OF SUPPLY - STEERING CONTROL & RUDDER ANGLE INDICATION

DESCRIPTION

DIGITAL STEERING CONTROLLER, DSC 100-302

MODE CONTROL PROCESSOR, MCP 100-20

MODE CONTROL PANEL, CP-36-2

TAKE-OVER PUSHBUTTON

RUDDER FEEDBACK UNIT, RFU 2000-1210

ELECTRIC WHEEL, EW 200-31

LEVER CONTROLLER, LC 100-2

JOG LEVER, JO 100-1

RUDDER ANGLE INDICATOR, RAI 380

RUDDER ORDER INDICATOR, ROI 380

O
Hpmmmpmhl—\wmj

EMERGENCY STATION JUNCTION BOX

September 14, 2010 SCOPE OF SUPPLY - STEERING CONTROL
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4.2 TECHNICAL DESCRIPTION - STEERING CONTROL

Drawing No. Description

D-751661 Steering Control Cabling Diagram

N.A. Technical Description - Rudder Angle Indication
GENERAL

This vessel is fitted with two independent rudders. Each of the port and starboard
rudders has its own complete steering system. The port and starboard rudders are
entirely independent of one another.

Each of the port and starboard steering systems has its own control system. These
control systems are completely independent of one another and will be referred to as
the port and starboard systems respectively. Full Follow-Up (FFU) and Non Follow-Up
(NFU) steering control is provided at the wheelhouse, port wing and starboard wing
stations.

The power supply for each port and starboard control system is derived from the port
and starboard steering feeder circuits via either the Unit 1 or Unit 2 motor starters (by
others). Overcurrent protection devices for each control system are provided in their
respective motor starters.

The cables and components for the two steering control systems are laid out in order to
isolate the two systems on a port and starboard basis throughout the length of the
vessel.

Rudder angle indication (RAI) is available at the wheelhouse, port wing and starboard
wing stations as well as at the Emergency Steering Station Junction Box. Separate
rudder angle indication systems are provided for each of the port and starboard steering
gears. The port and starboard rudder angle indication systems are completely
independent from each other as well as from the port and starboard steering control
systems.

REMOTE STEERING CONTROL

Two separate and completely independent steering control systems are provided. Each
of the port and starboard systems is capable of Full Follow-Up (FFU) synchronized as
well as Non Follow-Up (NFU) independent steering controls. The FFU input devices are
the Electric Wheel (EW 200) and Lever Controllers. The NFU command input devices
are the port and starboard Jog Levers (JO 100) located at the wheelhouse, port wing
and starboard wing stations.

September 14, 2010 TECHNICAL DESCRIPTION - STEERING CONTROL
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The mode of steering control at the wheelhouse is selected using the Steering Mode
Control Panel (CP-36-2). This panel contains four illuminated steering mode
pushbuttons: “STANDBY”, “SYNC HELM”, “INDEP JOG” and “AUTOPILOT”. Two
additional pushbuttons are provided in order to control dimming of the illuminated
steering mode buttons. This Control Panel also contains a “FAULT” indicator and audio
device in order to alert the operator to any fault within the main steering control
systems.

In the STANDBY mode, the directional solenoid valve outputs of the port and starboard
steering control systems are turned off. In this mode, both the port and starboard
remote steering control systems are inactive.

In the SYNC HELM mode, the FFU synchronized steering will be active at the
wheelhouse. Full Follow-Up synchronized control of the port and starboard rudders is
provided through the use of the Electric Wheel (EW 200-31). The EW 200 contains
separate potentiometers that provide synchronized rudder position commands to the
port and starboard steering control systems. Rudder order signals are also provided to
the Rudder Order Indicator (ROI 380) to display the FFU rudder command of the
Electric Wheel. This indicator allows the operator to simply dial in the desired rudder
angle and let the closed loop FFU control systems take care of moving the rudder to the
desired position.

In the INDEP JOG mode, the NFU independent steering will be active at the
wheelhouse. NFU control of the port and starboard rudders is provided through the use
of the independent Jog Levers (JO 100) located at the wheelhouse. Each Jog Lever
contains a set of micro-switches to provide port and starboard directional commands to
the steering controllers.

When the AUTOPILOT mode is selected, an autopilot take-over handshake is initiated
between each DSC and the autopilot system. A dry contact in each DSC (xtREQ.) will
close, providing autopilot request signals to the autopilot system. When the autopilot
system receives these request signals and is ready to assume control of the rudder, the
autopilot system will close dry contacts (+tACK.) providing each DSC with an autopilot
acknowledge signal. Once each DSC receives the autopilot acknowledge signal, the
DSC will look to the autopilot’'s command signals (tANALOG) for rudder position
commands.

Each wing station has Take-Over Pushbuttons. The Take-Over Pushbutton can be
used to take over the control from any station at any time. When the LEVER Take-Over
Pushbutton is pressed either at the port wing station or starboard wing station, the Lever
Controller (LC 100-2) FFU synchronized steering will be active at that station. The LC
100 contains separate potentiometers that provide synchronized rudder position
commands to the port and starboard steering control systems. When the JOG Take-
Over Pushbutton is pressed either at the port wing station or starboard wing station, the
port and starboard Jog Levers will be active and will control the port or starboard rudder
at that station.

September 14, 2010 TECHNICAL DESCRIPTION - STEERING CONTROL
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STEERING COMPARTMENT

Local control of the port and starboard, main and auxiliary steering gear is provided in
the steering compartment by means of manual override plungers on the hydraulic power
unit’s 4-way directional solenoids.

The port and starboard, FFU and NFU steering control power supplies are routed
through the Unit 1 and Unit 2 motor starters (by others) to the Emergency Station
Junction Box through cables 16PA, 16PB, 16SA and 16SB. Along with these power
supplies, there are their respective switched power signals. The switched power signals
are used to energize relays which connect the rudder command signals to the hydraulic
power unit directional solenoids.

The control voltage for each directional solenoid is routed through each RFU 2000 to
take advantage of the rudder angle limit switches contained in these units. These limit
switches serve to stop the hydraulic cylinder travel before any mechanical stops are
reached. The switches are cam operated and are directly coupled to the rudder stock
through a mechanical linkage. Each RFU’s limit switch circuit is completely independent
of the rudder feedback circuits also contained in this unit.

Supplementary NFU control of the port and starboard steering gears is provided at the
Emergency Station Junction Box. The emergency station contains separate systems
for the port and starboard steering gears. Each of these emergency systems consists
of a rotary switch, Jog Lever and Rudder Angle Indicator. Each rotary switch is
provided for completely disconnecting the wheelhouse steering control systems from
the power supplies. The switch’s positions are “LOCAL”, “OFF” and “REMOTE”". In the
switch’s OFF position, both the remote steering control and the local emergency
steering control are disconnected. In the LOCAL position, the NFU Jog Levers on the
Emergency Station Junction Box provide independent NFU control of each rudder. In
the REMOTE position, the DC power supplies to the wheelhouse steering control
systems are connected.

Rudder angle indication is available in the steering compartment through the use of a
mechanical indicator strip mounted on the tiller.

September 14, 2010 TECHNICAL DESCRIPTION - STEERING CONTROL
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4.3 TECHNICAL DESCRIPTION - RUDDER ANGLE INDICATION

Drawing No. Description

D-751661 Steering Control Cabling Diagram

N.A. Technical Description - Steering Control
GENERAL

This vessel’s rudder angle indicating system gives rudder position reference in the
wheelhouse, port wing and starboard wing stations for each of the port and starboard
rudders, as well as on the Emergency Station Junction Box in the steering compartment.

Each RAI system consists of three Rudder Angle Indicators (RAI 380) with a RAI 380 on
the Emergency Station Junction Box and a Rudder Feedback Unit (RFU 2000). These
items are shown in the Steering Control Cabling Diagram.

All the circuitry necessary to drive the RAI is contained within each RFU 2000. Each
RFU 2000 is mechanically linked to the ship’s rudders and converts the position of the
rudders into an electronic signal. This signal is called the rudder angle indicator signal.
Each RFU also contains limit switches, which serve to stop the steering gear before its
mechanical stops are reached. The circuit for these switches is independent of each
RFU 2000’s rudder angle indication circuitry.

The power supplies for the RAI systems are shown to be independent of the steering
control power supplies. The feeder circuit and short-circuit protection is to be provided
by the shipyard as indicated.

September 14, 2010 TECHNICAL DESCRIPTION - RUDDER ANGLE INDICATION
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SHAFT

/
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NOTES:

ELECTRICAL LEGEND

+V CMND
+ROS
+ROI
+VDC ROI
—=VDC ROI
ROl GAIN

+/— FFU COMMAND POTENTIOMETER POLES
+/— RUDDER ORDER COMMAND SIGNAL
+/— RUDDER ORDER INDICATOR SIGNAL
ROl POSITIVE DC SUPPLY (12-36 VDC)
ROl NEGATIVE DC SUPPLY (0 VDC)
RUDDER ORDER INDICATOR GAIN TRIM POT

N—~

. ALL CONDUCTORS 22 AWG.

/ "ELECTRIC WHEEL . 4.26:1 RATIO MECHANICAL LINK BETWEEN ELECTRIC WHEEL
DETAIL SHAFT AND COMMAND POTENTIOMETER SHAFT.
/ 3. ELECTRIC WHEEL SHAFT ROTATES THRU 1367° FROM ITS
) HARDOVER TO HARDOVER POSITIONS.
ROl _POT 4. EFFECTIVE POTENTIOMETER IMPEDANCE APPROXIMATELY 944 OHMS.
”ﬁﬁ 5. ROl DRIVER PCB, ROl POT AND ROl SIGNALS CAN NOT BE
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. ALL CONDUCTORS 16—18 AWG.
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POTENTIOMETER SHAFT.
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EFFECTIVE POTENTIOMETER IMPEDANCE
APPROXIMATELY 776 OHMS.
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+ROS FFU RUDDER ORDER SIGNAL

PORT STBD

LEVER CONTROLLER DETAIL

REV. | DATE | DRAWING/DESIGN CHANGE No. BY

JASTRAM ENGINEERING LTD.
'ndpam &SihRi\\//erside Drivg c
[ ‘ancouver, B.C.
A wf ECnnx

Canada
Tel.:

%604% 988-1111

Fax:

V7H 176

DATE: 30—11-95| SCALE N /A|PRANG T

604 9@5—0334
APPR| N/A
ENG.l /

PROD

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.

TITLE:

LEVER CONTROLLER

ELECTRICAL SCHEMATIC

DRAWING” NUMBER:

B—/61145




CCG DOC NO. 346050

ELECTRICAL LEGEND
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5 STEERING CONTROL - INSTALLATION

THIS SECTION INCLUDES:
INSTALLATION
CABLING DIAGRAM
COMPONENT OVERALL DIMENSIONS
TERMINAL BLOCK CONFIGURATION
WIRING DIAGRAM

COMMISSIONING AND TESTING
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5.1 INSTALLATION

CABLING
Refer to the cabling diagram contained in this section and install the cables as shown.

The shipyard is to confirm final cabling layout and component locations, as well as cable
construction standards. Check the cabling or wiring diagram for the type of cable and
number of conductors. For ease of installation the cable conductors should be color
coded and have an insulation diameter of less than 1/8 inch (3 mm).

Cables, terminal blocks, disconnect switches and overcurrent protection on power
supplies are not supplied by Jastram and should be provided as indicated on the
cabling and wiring diagrams.

Before installing the cabling check that the following conditions are met:

e terminal blocks (if fitted) should be housed in fire and water resistant enclosures.

e cables and components should not be placed in close proximity to high current or
voltage devices (e.g. electric motors).

e to avoid damage, components and their cables should not be installed in unrelated
machinery or work spaces.

e ensure that the cable ends can terminate to Jastram supplied components
approximately as shown in the cabling diagram. The general location of cable
terminations are represented in the diagram.

e if the system to be installed has its components distributed on a port and starboard
or unit 1 and unit 2 basis, then the cables and components for each system should
be separated as widely as practical throughout the length of the vessel.

INSTALLATION - STEERING CONTROL
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COMPONENT INSTALLATION
Refer to the overall dimension drawings for information on installing the components.

Overall dimension drawings are contained in this section of the manual and also in the
installation sections of the individual component manuals (see section 6).

During installation be certain the following conditions are met:

e for good system performance it is important that the rudder feedback units and their
linkages are installed correctly. Follow the mounting arrangement drawing in the
rudder feedback unit manuals exactly.

e itis not recommended that any components be mounted on the underside of the
decks. Mounting the units upside down makes service difficult.

e mount all components where the surrounding temperature is kept below 90 F (50 C).

WIRING

Please see the General Instructions For Plug Assembly before assembling the
Jastram supplied cable plug ends.

Label the terminals of terminal blocks (if fitted).

INSTALLATION - STEERING CONTROL
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5.2 CABLING DIAGRAM

CABLING DIAGRAM - STEERING CONTROL



43m MID—SHORE PATROL VESSEL
IRVING SHIPYARD

(S8 27-01-10] "~ N /A™*~p K]

No.
CCG DOC NO. 348050, \o: .| steLoeo
1P [20] 4(2PAIR) | YES
15 | 20| 4(2PAR) | YES
«[2PA| 18 | 4(2PAR) | YES
«[2PB[ 18 | 4(2PAR) | YES
CABLE 22pP CABLE 225
CABLE 21PA '/ CaBLE 215A «[2PC[ 18 | 4(2PAR) | YES
e CABLE 23PA CABLE 36 R *|25A118 | 4(2PAR) | YES
- o CABLE 3 — - «[2sB[ 18 | 4(2PAR) | YES
«[2sc[18 | 4(2PAR) | YES
+[5PA[ 12 3 YES
5PB[ 14 3 YES
FROM SHIP'S +[53A[ 12 3 YES
JASTRAM JASTRAM JASTRAM 24 VDC SRR 3 VES
RAI 380 ROl 380 RAI 380 SUPPLY FOR "
‘ JASTRAM JASTRAM ‘ PORT STBD ROl SYSTEM 6P [12 3 YES
RAI 380 RAI 380 \ [ 6S [12 3 YES
| PORT STBD | 8P |14 3 YES
\ 8s [14] 3 VES
9B1] 20 6 YES
(" (" N ) 9B2|20] 6 VES
) oci[20] 6 YES
9C2 20 6 YES
9PAT| 20 7 YES
JASTRAM2 9PA2 20 9 YES
~2  JASTRAM JASTRAM
\ JASTRAM  JASTRAM  JASTRAM  JASTRAM  JASTRAM \ MODE . JnjooM pAsTROM TSt JASTRAM  JASTRAM  JASTRAM  JASTRAM  JASTRAM | 9SA1120] 7 YES
J0100-1 JOG LC100-2 LEVER J0100—1 CONTROL  JOG LEVER WHEEL JOG LEVER J0100-1 JOG LC100-2 LEVER J0100—1 9SA2| 20 9 YES
| JOG LEVER TAKE—OVER LEVER  TAKE—OVER JOG LEVER | PANEL PORT EW 200-31 STED JOG LEVER TAKE—OVER LEVER  TAKE—-OVER JOG LEVER 10P [ 20 6 YES
PORT BUTTON CONTROLLER  BUTTON STBD PORT BUTTON CONTROLLER ~ BUTTON STBD \ 10S | 20 6 YES
12A1[ 20 3 YES
CABLE 9PA1 ~ 12A2] 20 3 YES
CABLE 9PA2 JASTRAM CABLE 145A /J 128118 6 YES
— T o e
| caBlE12A2 )
\_ CABLE 9SA2 TR CABLE 1242 e 2 o
\_ CABLE 14PA VAN CABLE 2SA
JASTRAM CABLE 14SB ~N CABLE 14PC JASTRAM 14PC[ 18 3 NO
\ CABLE 14PB CABLE 2PA CABLE 14sC J
MCP 100-20 CABLE 9B1 J - bl \ CABLE 9C2 MCP 100—20 125A/ 18 3 NO
\ CABLE 9B2 CABLE 9C1 J
MODE CONTROL CABLE 2SB , CABLE 2SC MODE CONTROL 14SB[ 18 3 NO
\ - CABLE 128 PROCESSOR \ N | PROCESSOR CABLE 12C /
CABLE 2PB CABLE 2PC ‘ 14sc| 18 3 NO
PORT WING ~ STBD WING
NI o ], ++[16PA[ 12 3 YES
*+[16PB[ 12 3 YES
PORT WING STATION s 5T ves
*%
JASTRAM DSC 100 JASTRAM DSC 100 STBD WING STATION 165B12| 3 YES
DIGITAL STEERING DIGITAL STEERING 21PA 16 4 YES
- — - — - — CONTROLLER CONTROLLER - - 21PB[ 16 4 YES
PORT 0 0 STBD 21SA| 16 4 YES
CABLE 10p  AUTOPILOT AUTOPILOT 515816 3 VES
SYSTEM SYSTEM 22P |16 9 YES
) CONNECTION CONNECTION 22516 9 YES
-~ UNIT PORT UNIT STBD % . 23PAl 20 2 YES
1. CABLES ARE TO BE SUPPLIED BY SHIPYARD. 23PB 20 4 YES
e CABLE 5PA CABLE 5SA 2. CABLES 2PA, 2PB, 2PC, 2SA, 2SB & 2SC MUST BE 23PC| 20 4 YES
RS—485 SHIELDED, TWISTED PAIR COMMUNICATION CABLE, 235A] 20 4 YES
WHEEL HOUSE 4 - CABLE 6P CABLE 65 WITH A CONTROLLED IMPEDANCE OF 120 OHMS, BELDEN o358 201 4 YES
3082A, LAPP 2170340 OR EQUN. 2350 20 4 VES
- — - — ST - — - — - — - — - — 3. SHIPYARD TO CONFIRM FINAL CABLING LAYOUT - T76 > e
AND COMPONENT LOCATIONS, AS WELL AS CABLE
STEERING COMPARTMENT JASTRAM EMERGENCY STATION CONSTRUCTION STANDARDS. 26516 2 YES
JUNCTION BOX 4. FOR MORE INFORMATION ON WIRING OF INDIVIDUAL 3120 1 YES
FROM PORT UNIT 1 FROM PORT UNIT 2 FROM STBD UNIT 1 FROM STBD UNIT 2 CABLES SEE OWNER’S MANUAL. 33 | 20 4 YES
MOTOR STARTER MOTOR STARTER MOTOR STARTER MOTOR STARTER 5. CABLE CONDUCTOR SIZES SHOWN ARE SUGGESTED 36116 2 YES
24 VDC SUPPLY FOR 24 VDC SUPPLY FOR 24 VDC SUPPLY FOR 24 VDC SUPPLY FOR MINIMUM DIAMETERS BASED ON A MAXIMUM CABLE
PORT STEERING CONTROL PORT STEERING CONTROL STBD STEERING CONTROL STBD STEERING CONTROL LENGTH OF 200 ft. (61 m). FOR EACH ADDITIONAL * SEE NOTE 2
100 ft. (30 m) OF CABLE LENGTH, THE DIAMETER ** SEE NOTE 5
OF THESE CONDUCTORS SHOULD BE INCREASED
|_§_| |_?_| BY 2 AWG.
6. FOR EASE OF INSTALLATION CABLES 9PA1, 9PA2, 9SA1
& 9SA2 SHOULD BE NO LARGER THAN 20 AWG.
7. JASTRAM JOG LEVERS AND LEVER CONTROLLERS ARE
DIAGRAM LEGEND: SUPPLIED WITH 5 FT. OF PRE—WIRED CABLE.
—DOT () AT CABLE END g:gtg }ggf gﬁgtg }gig 8. TERMINAL BLOCKS (TB#) TO BE SUPPLIED BY SHIPYARD.
INDICATES CONNECTOR 9. TERMINAL BLOCKS SHOULD BE HOUSED IN FIRE—
(NOT SUPPLIED) - RESISTANT AND SPLASH—PROOF ENCLOSURES.
—SQUARE (@) AT CABLE END . 10. SHIPYARD TO SUPPLY SHORT—CIRCUIT PROTECTION
INDICATES CONNECTOR ) AND DISCONNECT SWITCH ON ALL INDICATOR POWER
(JASTRAM SUPPLIED) FROM SHIP'S 24 VDC CABLE 265 FROM SHIP'S 24 VDC SUPPLIES.
—DASHED (— —) CABLE END EMERGENCY SWITCHBOARD EMERGENCY SWITCHBOARD 11. REFER TO AUTOPILOT MANUAL FOR INFORMATION
INDICATES SYSTEM INTER— JASTRAM SUPPLY FOR PORT RAI SUPPLY FOR STBD RAI JASTRAM REGARDING CONNECTION OF CABLES 10P & 10S
CONNECTION CABLE. LOOK FOR 4-WAY 4—WAY TO AUTOPILOT SYSTEM.
SAME CABLE ON OTHER DWG'S. DIRECTIONAL DIRECTIONAL 12. CABLING TO BE SEPARATED ON A PORT AND STBD
—EARTH ( }, ) AT HOUSING SOLENOID SOLENOID BASIS THROUGHOUT THE LENGTH OF THE VESSEL
INDICATES SHIPYARD TO PORT STBD AS SHOWN.
CONNECT CHASSIS TO SHIP'S
ELECTRICAL BONDING SYSTEM. G% o — = G?D
CABLE 8P . 9 CABLE 5PB J \__caBlesse [, CABLE 8S
- caBletP |, , | caBlE21PB J \ caBle21sB |, |__caBlE s
JASTRAM 77 77 JIASTRAM
RFU 2000-1210 RFU 2000-1210 REV. | DATE |  DRAWING/DESIGN CHANGE No. BY
PORT STBD JASTRAM ENGINEERING LTD.
N\ /L ' aﬂm 135 Riverside Drive
'K “ 1 Commia T 38
, -
Tel.: (604) 988—-1111
JQ061388 P {204 S8e_osse
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5.3 COMPONENT OVERALL DIMENSIONS
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ENCLOSURE COVER SCREW
(PHILLIPS SCREWDRIVER)

/TERMINAL STRIPS

(4 PLACES)_\ 13 (330)
FUSE AND POWER SWITCH 12=1/4 (311) INFORMATION DISPLAY
ACCESS SCREW 11-1/2 (292) ‘
(PHILLIPS SCREWDRIVER) N ] /_D—SUB ACCESS
S PANEL
| FUSE_AND_POWER ® /@@A?
FET' SWITCH ACCESS PANEL 9 o] D_SUB ACCESS SCREW
Q/jp—FUSES 8_1/2 6 &I} | | —""(PHILLIPS SCREWDRIVER)
— ©"
‘ (218) (152) J'ﬁ-"-l’ an MENU KEYPAD
w| "~ POWER SWITCH 10 8—1/4 P EONTROLLER i //
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1-1/8 (29) 000000000000000000000000000 (y)
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3-3/4
(95)
NOTES: Jd
1. MAT'L: S
2. LEAVE 2" CLEARANCE FOR CABLES. L Lo—3/4 (70)
3. LEAVE CLEARANCE FOR REMOVAL OF ENCLOSURE COVER 1/16 (1.5)
AND ACCESS TO INTERIOR. :
4. USE 1/8” BLADE SCREWDRIVER FOR TERMINAL BLOCKS. = | Sae T DrAWING/BESIoN CRANGE e ~
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A MOUNTING HOLE
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[40]
SEE NOTE
o /////F-REMOVABLE LID
I
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- 79 [192]
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NOTES:

1. NEMA 12 ENCLOSURE.

2. LEAVE 4 INCHES (102mm) CLEARANCE
FOR CABLE ENTRY.

3. LEAVE CLEARANCE FOR REMOVAL OF
LID AND ACCESS TO INTERIOR.

REV. | DATE DRAWING/DESIGN CHANGE No. | BY

Tel.: (604) 988—-1111
Fax: 604

’ JASTRAM ENGINEERING LTD.
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986—-0334
DATE

135 Riverside Drive
DATE: 20—03—06 | SCALE: 3 /8: 1| PRAWN: A | [APPRSIFT INZA

North Vancouver, B.C.
TITLE: DRAWING NUMBER:
MCP 100-20

Canada V7H 176
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P ILLUMINATED a: _
STEERING PUSH—BUTTON .
OR INDICATOR ——
(18 MAX.) s
b —
[152] ||
—  Jjustram —
3 7450 22749
[76] [13] [72]
%
[3]]
..!.' 1 |.1., 6—-32 x 1” LG. STUD
|"| |"| WITH NUT, LOCKWASHER
& WASHER (4 PLACES)
2%6 MAXIMUM ALLOWABLE PANEL
[62] THICKNESS 'J4e [17]

QUANTITY AND LOCATION OF ILLUMINATED
PUSH—BUTTONS AND / OR INDICATORS MAY VARY.

2. FOUR CABLE STRAIN RELIEF STRAPS SUPPLIED
WITH COMPONENT.

INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.

X.X
ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL X.X
X.X

TOLERANCES:

6%, THRU
/ (4 PLACES)
) C —
CONNECTION _
TERMINAL
BLOCKS
5% 5%
[146] [140]
45 e |
[114] [116]| [149]
STRAIN RELIEF | O\ <
MOUNTING
HOLES L %6 ]J
[39
2%
[64]
2%
[73]
PANEL CUTOUT
B [16-12-08] SEE DCN 080101 [I<fZ.
A [22-01-07| SEE DCN 070007 |A.L.
REV. DATE DRAWING/DESIGN CHANGE No. BY
JASTRAM ENGINEERING LTD.
c,' B (e,
aclials o e
Fax: 604) 986—-0334
g (UNL::;CS:;EClFlED -(:;HER‘IVﬂz‘E‘) [I));S‘J/EY) '] 4_03_05 | SCALE: 1/2”:1 " | DRAWN: G 'T' APPR. G’TENel N PROD
. - TITLE; DRAWING NUMBER:
oo avauw /= os'oce. || IBTARY36-0 CONTROL (ALARM)

DIMENSIONS IN INCH[mm]

PANEL OVERALL DIMENSIONS

B—/21201
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0.35

(8.9)

0.96
1 (24.4)
GREEN
LED
\\\‘///
S
1.91
(48.5) i
NOTES:

1. PUSHBUTTON IS A DOUBLE POLE
MOMENTARY ILLUMINATED ROCKER SWITCH.

2. TERMINALS 7 AND 8 ARE POLARITY
DEPENDENT POWER SUPPLY FOR LED.

3. TERMINALS ARE %" (6.3 mm) SPADE TYPE.

ACTUATE

DIRECTION

0.43

(10.8)

——(1’053) ——1~A~ LEAVE SUFFICIENT ROOM FOR
' TERMINAL CONNECTIONS AND
1.13 WIRE HARNESS 0.825
~ (28.6) T8 T7 (20.96)
(+) (=)
— T1HT4 N
— (N/0) AL LI (N/O)
| 1.44 | 1.450
—| (36.6) T2 WL T8 (36.83)
— (coM) ~|[=|l=|[ (com)
NP |
T3 T6
_/ N_
GASKET (N/C) ~ (N/C)
MAX. PANEL THICKNESS
WITH BEZEL GASKET
0.82 PA T—0UT

REV.

DATE

DRAWING/DESIGN CHANGE No.

BY

jastram

JASTRAM ENGINEERING LTD.
135 Riverside Drive

North Vancouver, B.C.
Canada V7H 176
Tel.: 2604; 988—-1111

Fax: (604) 986—0334
n

DATE:
(D/M/Y)

09-09-03

SCALE: 1 ”.'] ”

DRAWN: APPR.
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ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
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THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.
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~— 6-1/2 (165) MOUNTING HOLE
COVER FOR TERMINAL BLOCK No. 2 —_ 5-3/4 (146) ©13/32 (10)
AND LIMIT SWITCHES || (4 PLACES)
| IZ\T 5 (127) —:|
& za ARM 1 (25) TYP.
i /S !
1-5/8 (41)
4-13/16 4  3-5/16 1-11/16 ° D) e & o o o o (Q
(122)  (102)  (8%) (43) . b} -
f g ©25/64 (10) B
™ (B) (2 PLACES) |
\ TIE ROD END
MAIN OFFSET COVER FOR TERMINAL BLOCK No. 1 3/8—24UNF x 11/16 DP.
ADJUSTMENT AND FEEDBACK POTENTIOMETERS (2 SUPPLIED)
(1/16” SLOT SCREWDRIVER)
11-1/2 (292)
ARM CLAMPING SCREW 1 (279) ———
(1/2” HEX WRENCH) ] 5
! [\ |
(® i ®) N
© N L 29/32 (23)
SEE NOTE 4 EX g T 715,32 7—(13/)16
CABLE GLAND 4 SUPPLIED— (190) 198
5-9/16 /(SEE NOTE 1) 9/16" HEX WRENCH)
141) i ) :
@ @__ 2-7/32 (56)
—e ® f
5/16 (8) - \ . (25)
COVER SCREWS
(PHILLIPS SCREWDRIVER)
NOTES:
1. CABLE GLANDS (SUPPLIED BY JASTRAM) ACCEPT CABLE JACKET
DIAMETERS BETWEEN 1/4” (6mm) TO 1/2” (13mm).
2. SEE RFU MOUNTING ARRANGEMENT FOR ARM LINKAGE DETAILS AND
ENSURE ARM CAN SWING FROM HARDOVER TO HARDOVER. Rev. | owe | "
3A FEEDBACK UN'T BODY CAN BE MOUNTED AT ANY OR'ENTAT'ON WlTH ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL 135 Riverside Drive ’
RESPECT TO_ARM, jastram SR
4. LEAVE 4 INCHES CLEARANCE FROM EACH GLAND FOR CABLES. Foi: (604) oap-0534
5. LEAVE CLEARANCE FOR REMOVAL OF COVERS AND ACCESS TO INTERIOR. TOLERANCES: (s speciFED OTHERWISE) |[DATE G080 NS ™G C i /A
6. TIE ROD END JAM NUTS MUST BE USED AS SHOWN TO PREVENT xx /- o1 meton /- v/e (D SR B,
LOOSENING OF RFU ARM. X 1= 30bs  Simnwce s oy | RUDDER FEEDBACK UNIT
ALL DIMENSIONS IN INCH(mm) (RFU 2000) 0O.A.D. C—/21147
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#9/32 (87) FRONT HOUSING
MOUNTING HOLES

FOR #1/4 (96) BOLTS

(4 PLACES)

SHAFT
83/4 (819)
1:12 TAPER

WHEEL KEY
3/16 (4.76) SQUARE
x 3/4 (19) LG.

WHEEL WASHER
7/8 (22) 0.D.

83/4 (#19) HOLE IN REAR COVER
FOR FRONT HOUSING MOUNTING BOLT, NUT
AND WASHER (4 PLACES — SEE NOTE 2)

_ FRONT HOUSING REAR COVER REAR COVER SCREWS
X 1/16 (@) THK SEE NOTE 2 USE 3/16” (4.5mm) ALLEN KEY
WHEEL BOLT SEE NOTE 1 (8 PLACES)
5/16=18UNC x 3/4 LG.
25 (¢127)—l\
— J7 kii\
yd i ™
i (nfs
y | =1, ~5/8 (16)
5-5/8 FT==Fy +—
143)  — S e = | S e R ——— -
(143) ‘tv; 1
(6 1-5/8
o v S 1 “
f
n 3/4 (19) /l\_>\ L
2-3/16 ___| NOTEEE 17732 (1%) —5/8 (16) TYP.
(56) TYP. 31/32 (25) 1-1/4 (32) TYP.
-~ 3-5/16 (84) —~
5-5/8 (143) ———1('335/)8—«2—3/8 (60)—] 4-13/32 (112)
8-1/8 (207) REF. SEE NOTE 7
NOTES:
1. PREFERED MOUNTING SURFACE WILL ALLOW FOR REMOVAL OF REAR COVER.
2. LEAVE CLEARANCE FOR REMOVAL OF REAR COVER AND ACCESS TO INTERIOR.
REAR COVER CAN BE REMOVED WITH FRONT HOUSING MOUNTED
IN STEERING CONSOLE.
ELECTRIC WHEEL CAN BE MOUNTED AT ANY ORIENTATION WITHIN +45° OF
HORIZONTAL POSITION SHOWN.
UNIT IS SELF—LUBRICATING. DO NOT FILL UP WITH OIL OR GREASE. REV. | DATE |  DRAWNG/DESIGN CHANGE No. BY

N S

WHEEL TURNS 1367° (3.8 TURNS) BETWEEN CLUTCHED HARDOVER STOPS.
CABLE GLANDS (SUPPLIED BY JASTRAM) ACCEPT CABLE JACKET
DIAMETERS BETWEEN 1/4” (6mm) TO 1/2” (13mm).
LEAVE 4 INCHES CLEARANCE FROM EACH GLAND FOR CABLES.
SHAFT FRICTION ADJUSTMENT IS LOCATED 1” (25mm) UNDER

PIPE PLUG. USE 3/16" (4.5mm) ALLEN KEY TO ADJUST.

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT|
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.

TOLERANCES: (UNLESS SPECIFIED OTHERWISE)

XX +/- 0.1 FRACTION +/- 1/64
XXX +/- 001  ANGULAR  +/- 0.5 DEG.
XXXX  +/= 0005  gURFACE FINISH 125

ALL DIMENSIONS IN INCH(mm)

JASTRAM ENGINEERING LTD.
'Qﬂmm 135 Ruersice Drve

i ancouver, B.C.

n. “ Canada V7H 176
J .. R Tel.: EGO4§ 988-1111

Fax: (604, 9[%?\—0334

S 10-05-02[ % 3/ o™ C. S PRl | V7
TITLE: EW 200 DRAWING” NUMBER:
OVERALL DIMENSIONS C-721157
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4-1/16 (103)

|—4-7/8 (124)

3—-1/2 (89)
2-3/4 (70) - OPTIONAL CABLE
OUTLET_\
R 4 ﬁ =
6-3/8 5-1/2 | -l_ _ r
(e 0 AN A AT
\ o \% (248) J_;—
e | 5/16 (8)—
99/32 (7) / 60" TYP. 4_
FOR 1/4 (6) HANDLE MOVEMENT
MOUNTING SCREWS — -
(4 PLACES)
2-3/8 (60)

A 150-07-02

NOTES:

1. LEVER CONTROLLER COMES PRE—-WIRED
WITH 4 ft. (1.2m) OF CABLE.

SEE DCN 020033

&r

REV

DATE

DRAWING/DESIGN CHANGE No.

BY

| E

135 Riverside Drive

JASTRAM ENGINEERING LTD.

Jast:

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL

INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT

THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.

LEVER CONTROLLER
OVERALL DIMENSIONS

'am. gorthd Vonco\%zr, 1?'6C
o] 'I';llt.nzCJ %604% 988—-1111
Fax: (604) 986—-0334
. . N LN .
(E}AJ/%) 17-02-99 SCALE: 1/4 1 DRAWN'G.I_. APPR. G,%G‘l L'llTa.oo.
TITLE: DRAWING NUMBER:

A—/21021




CCG DOC NO. 346050

0.2 (5mm) OPTIONAL CABLE
MOUNTING HOLE OUTLET
FOR #3/16
5mm) BOLT 27/32 (21mm) —
4 PLACES) ACROSS
[ \ CORNERS . -

3-5/8 33— 5/64
(92mm) (78mm) (2611/2) i N
TYP. TYP. mm 7-13/32
J L || (188mm)
S - , \—¢2—25/32 =
/., W\
B I AR
/4\30\.1,/30'/)\ 1 (25mm) 3611%/%2 —J A
NOTE: 1. JQG LEVER COMES PRE—WIRED WITH A 28-(03-94 SEE DCN 940031
4 (1.2m) OF CABLE. REV. DATE DRAWING/DESIGN CHANGE No. "(U

JASTRAM ENGINEERING LTD.

d':m 135 Riverside Drive
North Vancouver, B.C.
Canada V7H 176
Tel.: 2604; 988—-1111

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.

Fax: (604) 986-0334
CES:
TOLERANCES: (UNLESS SPECIFIED OTHERWISE) | [DATE: 98—03—94 [ SCALE: \| T S [PRAWN: 5 | TAPPR- G.C. |L.L
(o/M/Y) L0 V™ e, -L. ENGl PROD.
+/- 0.1 FRACTION +/— 1/64 TITLE: DRAWING NUMBER:

X.X
XXX  +/- 0.01 ANGULAR +/— 0.5 DEG.
XXX

JOG LEVER
+/- 0. —
C L oo TcE PNSH OVERALL DIMENSIONS |A=721018
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3.88 [98] ——

0.22 [6] 4.00 [102] 3.63 [92]
16} i
= O
@5 4.00 3.63
B [ [m]+ra - [102] [92]
«| - [0)
e @ 3
[ | o] +Lum [0)
[ [~ -om. [0)
@| N.C.
- [@] . EEE — J
REAR VIEW SIDE VIEW FRONT VIEW CUT-0UT
NOTES: 1. RUDDER ORDER INDICATOR (ROl 380) IS IDENTICAL
EXCEPT +ROI TERMINALS REPLACE +RAI.
2. INDICATOR PROTECTION RATING: IP 52 (STANDARD),
IP 66 (WITH OPTIONAL GASKET AND ADDITIONAL
MOUNTING CLIPS).
3. SEE RUDDER ANGLE INDICATOR CONFIGURATION — | — SRS SO GG —
. 0.

(B—741246) FOR OPTIONAL DIMMER CONNECTION

DETAILS.
TOLERANCES:
(UNLESS SPECIFIED OTHERWISE)
X.X +/— 0.1 FRACTION +/- 1/64
ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL XXX +/— 0.01 ANGULAR +/— 0.5 DEG.
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT X.XXX +/_ 0.005 SURFACE FINISH v/—
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.
ALL DIMENSIONS IN INCH(mm)

d “--

JASTRAM ENGINEERING LTD.
135 Riverside Drive
North Vancouver, B.C.
Canada V7H 176
Tel.: (604) 988—1111
Fax: (604) 986—0334

E;*J% 23-10-06 | SCALE: 3/4"1" [ORAWN: A | |APP

™ ) VA

"RUDDER ANGLE INDICATOR
(RAI 380) 0.A.D.

DRAWING NUMBER:
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15% [400.0] — ] 12%6 [315.2]
’7137/6 [342. 014‘ 6% [7.9 -~ 846 [220.0] —~
MOUNTING HOLE
>0C (4 PLACES) ]
5
RAI 380
) -~ RUDDER ANGLE [
gi 1% | = INDICATOR
I . (2 PLACES)
20% L i
[530.0] |_— LOCAL/OFF/ 1
1% o / REMOTE SWITCH
16 REMOTE REMOTE (2 PLACES)
555.2 500.0 > ¥
[555.2] | [500.0] <4 = =]
| — JO—1
JOG LEVER
CONTROLLER
(2 PLACES)
a
&T © t —1—
SEE NOTE 2
. NOTES:
1. NEMA 4 ENCLOSURE.
HINGE _—LD 2. LEAVE 4 INCHES (102mm) CLEARANCE
| FOR CABLE ENTRY.
3. LEAVE CLEARANCE FOR OPENING LID
o 5 5 AND ACCESS TO INTERIOR.
* o |
4746 1 1
REMOVABLE
5% L[113.0] ° °l 1 GLAND PLATE
[1 49~O] ‘ i i - REV. | DATE | DRAWING/DESIGN CHANGE No. BY
‘ \ L776 777777777777 o 777777777777 6 77J )‘ ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL ‘ ' 1§§:£r§efs'\:§;NEDEﬁR\:gGC LTD‘
il ‘ d[} {lb ‘ d | THE WRITTEN, CONSENT OF SASTRAN ENGNEEAING L1D. " - ol “.- o fglnudcégg ; 33?;{013 u
TOLERANCES: (UNLESS SPECIFIED OTHERWISE) EAMTEV 12_06_07 SCALE‘S 81 DRAWN.A I_ APPR, N/A
1% [303.0) — o s ey P T AL e
13% [339.0] Kx 173855 Sumemce st < || EMERGENCY STATION JUNCTION

ALL DIMENSIONS IN INCH(mm)

BOX OVERALL DIMENSIONS |C—721261
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Jastram

5.4 TERMINAL BLOCK CONFIGURATION

TERMINAL BLOCK CONFIGURATION - STEERING CONTROL
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PWR. DHM_ BACKUP DIR DSC TO PILOT
o ] [ NFU ”SOL.“ I—I (SCPZ“ ”SCP““ ( DSC ™ commanp 1

z 7 T ;:Lglc_)g'_AUX—ll
83 Ex- 0] ‘/’1nz+|‘/’1:z+|U’-uz+|"’>Z>>Z>'_‘3ww1:z+|);>
N <0Om “3g 35 EomooEfofmnufomnuIb8RgEgmovn
) %%&&3:5!’.8 Tz X CNO800VOPo00PO 00O IOLNOan L
TTVCCTD VI B8y 7 [48]49]50]51]52]53]54]55|56[57]58]59]60]6 1]62]6 3[6 4]65]6 6|6 7]68]69]70] 71]72]73]74]
SR RRBES mo228LfFo

X<XOZZUUOWAZZZ9VY 5352000

[]2[3]4[5]6]7]8]9 o[t [ 31 4[1 51 6]t 71 8] 9]20] ©OEOO0O0e0066006666600066860066686
66666666666666666666 666666666666666666666666666

®

|21|22|23|24|25|26|27|28|29|30|31|32|33|34|35|36|37|38|39|4o|41|42|43|44|45|46|47|

NIOVZ+ |1 NIOVZ+ | VDODZ4+ | VDOD++ 1 Z 4+ | + | +
Ior"lmmIommmIOmmmIO-U;u;um>)>I;U;U
EPPBENR38E0P3359333583688¢
<
Lsee 1d Lsepsd Lsersd L ppp LHAPA'-D%LKJ

@

pooaooo00000000000000000000°70
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DATE:
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NOTES:

BRAIDED SHIELD

1. PULL BRAIDED SHIELD BACK OVER CABLE OUTER JACKET.

2. STRAP CABLE TO BOTTOM HOUSING AS SHOWN TO
ENSURE SOLID CONNECTION BETWEEN CABLE SHIELDING
AND BOTTOM HOUSING.

=

_,;U
1
1

g
g
I

_,Z
- 1
z
bl
c
S
1
%)
O
~
— 1

Z3 i FOIL SHIELD
N =hH T g3, 22 1. WRAP SHIELD WIRE BACK OVER CABLE OUTER JACKET.
e F54 /o943 Zre 29 2. STRAP CABLE TO BOTTOM HOUSING AS SHOWN TO
332 RRREqo822009223 ENSURE SOLID CONNECTION BETWEEN CABLE SHIELDING
“x52288852353005586090 AND BOTTOM HOUSING.

O [1]2]3]4]5]6]7[8]o1o[1112]13[14]15]16[17]18]19]20]

3. ENSURE BOTTOM HOUSING HAS SOLID CONNECTION TO
SHIP'S ELECTRICAL BONDING SYSTEM.

()
()
()
()
()
()
()
()
()
()
()
()
()
()
)
()
()
()
()
()

0000000000

/0"‘
BRAIDED SHIELD FOIL SHIELD

REV. | DATE DRAWING/DESIGN CHANGE No. BY
JASTRAM ENGINEERING LTD.
135 Riverside Drive
North Vancouver, B.C.

' ) “. m B Conada  V7H 176
- Tel.: %604% 9881111

Fax: (604) 986-0334

EﬁJ/EY:)26—03—07 | SCALE: N/A | DRAWN: (3 T APPR&HJ N/pﬁm
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B L R LN, r
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TOP BOTTOM TOP BOTTOM
[ (s 58 T3] ] [of £ 2252
DM UP | 3 3 | AUDIO COMM nee: |5|@| | @] 5 | &R0 DIGITAL
DIM DOWN | 4 4 | BACKLIGHT TO DSC +SIG. |4|—]||—]|4 | A CHAN. | FFU
UTTON O | 5 5 |LOCK 0 -3IG. |5 5 | B CHAN.
BUTTON 1 | 6|~ |ev|& |FAULT
BUTTONS| BiTioN 3 | || [@|& |INR: §  [INDICATORS ANALOG| U5 31 [ [2 [3V5°  |ANALOG
BUTTON 4 | 9|F]| |Fl9 [IND. 2 FFU 1 rROS 13|12 |2B|3 [+r0S 2 |FFU 2
BUTTON 5 |10 10 | IND. 3 GND |2 2 |GND
BUTTON 6 |11 11| IND. 2
BUTTON 7 |12 12| IND. 5 NFU coM [1]w] [«©] 1 | sHIELD
BUTTON 8 |13 13 |IND. 6 NFU| NFU PORT [2|m]| || 2 | +RAI RAI
BUTTON 9 |12 12 | GND NFU stBD |3|—| || 3 | =ral
ANALOG SHIELD |1[~] [eo| 1 |SHEELD |DIGITAL
Fru rRoll EY 2R3 3[R (213 |BE RS FFu RO
% 3% [1a] [2[2 B [aux
NOTES: LAMPS| “-iawe |3|m] [5]3 | NES: '
1. MCP 100—10 CONTAINS A SINGLE PRINTED N |2[F[ P2 | +3ig.  [COMM
CIRCUIT BOARD FOR USE WITH A SINGLE .
STEERING CONTROL SYSTEM.
2. MCP 100—11 CONTAINS A SINGLE
PRINTED CIRCUIT BOARD IN
CONJUNCTION WITH THE ADIS MODULE.
3. MCP 100—12 CONTAINS A SINGLE A 105-11-09] SEE DCN 090085 VL
PRINTED CIRCUIT BOARD IN REV. DATE DRAWING/DESIGN CHANGE No. BY

CONJUNCTION WITH THE DDIS MODULE.
4. MCP 100—20 CONTAINS TWO COMPLETELY

INDEPENDENT AND IDENTICAL PRINTED

CIRCUIT BOARDS FOR USE WITH A DUAL,

UNIT

1 & UNIT 2 OR INDEPENDENT, PORT

& STBD STEERING CONTROL SYSTEM.

jastram

JASTRAM ENGINEERING LTD.
135 Riverside Drive
North Vancouver, B.C.

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.
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BLOCK CONFIGURATION
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O] —-VDC @ —-VDC ® —-VDC
® +VDC ® +VDC @ +VDC
©) +RAI ©) +RAI ©) +RAI
@ —RAl = ® —RAl ® —RA
B ® ! { ! ® ®
|_ _} ® i 1k? i ® ® +ILLUM.
:101%_‘ : @ : : @ @ —ILLUM.
L B ® |— ®
FIGURE 1 FIGURE 2 FIGURE 3
NOTES:
1. FIGURE 1 ILLUSTRATES A METHOD FOR DIMMER CONNECTION THAT ADDS AN OPTIONAL
10kOhm POTENTIOMETER IN SERIES WITH THE ILLUMINATION INPUT (TERMINAL 6).
THIS METHOD IS PREFERRED IF THE CONSUMPTION HAS TO BE KEPT LOW,
HOWEVER ITS DISADVANTAGE IS THE ILLUMINATION CANNOT BE SET TO TOTAL DARKNESS.
2. FIGURE 2 ILLUSTRATES A METHOD FOR DIMMER CONNECTION THAT ADDS AN OPTIONAL
1kOhm POTENTIOMETER AS A VOLTAGE DIVIDER. THIS METHOD HAS THE ADVANTAGE
THAT THE ILLUMINATION CAN BE SET TO TOTAL DARKNESS. THE DISADVANTAGE IS
THAT THE CONSUMPTION OF THE POTENTIOMETER IS APPROXIMATELY 24 mA, EVEN IF
ILLUMINATION IS SET TO TOTAL DARKNESS.
3. FIGURE 3 ILLUSTRATES A METHOD FOR DIMMER CONNECTION THAT USES AN EXTERNAL
VOLTAGE FOR ILLUMINATION. THE REGULATION RANGE FROM DARKNESS TO FULL REV. | L DRAWING/DESIGN CHANGE No. BY
ILLUMINATION IS FROM 5-30 VDC. THE CONSUMPTION IS 30 mA @ 30 VDC. JASTRAM ENGINEERING LTD.
135 Riverside Dri
c" TR oims
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Fax: (604) 986—0334
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ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL TITLE DRAWING NUMBER
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THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD. CON FlGU RATlON B—741 246




CCG DOC NO. 346050

1B1
|
1P e P +VDC
2P e P +RAl
3P e P —RAl
4P e P —VDC
5P e P SHLD
1S e S +VDC
2S e S +RAl
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4S e S -VDC
55 e S SHLD
1R e R +VDC
2R e R +ROI
3R e R —ROI
4R e R —-VDC
S5R e R SHLD

ELECTRICAL LEGEND

1P
2P
3P
4p
5P

1S
2S
3S
4S
5S

W TV UV TV T

" u u u um

+VDC
+RAI
—RAl
-VvDC
SHLD

+VDC
+RAI
—RAI
—-VDC
SHLD

P PORT RUDDER ANGLE INDICATOR SYSTEM
S STBD RUDDER ANGLE INDICATOR SYSTEM
R RUDDER ORDER INDICATOR SYSTEM
+VDC + RUDDER ANGLE/ORDER INDICATOR POWER SYSTEM
ERAl + RUDDER ANGLE INDICATOR SIGNAL
| £ROI + RUDDER ORDER INDICATOR SIGNAL

SHLD CABLE SHIELDING

NOTES

1. TERMINAL BLOCKS AND JUMPERS NOT SUPPLIED.
2. TERMINAL BLOCKS SHOULD BE HOUSED IN FIRE
RESISTANT AND SPLASH PROOF ENCLOSURES.
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43m MID-SHORE PATROL VESSEL

IRVING SHIPYARD jastram

DRAWING No. DRAWING DATE j PR.
A—MT10669 2/—0/—=10 SHEET 1 OF 19

WIRING DIAGRAM LEGEND

TB# — TERMINAL BLOCK NUMBER

DSC — DIGITAL STEERING CONTROLLER (DSC 100-302)

MCP — MODE CONTROL PROCESSOR (MCP 100-20)

SCP1/2 — STATION CONTROL PROCESSOR BOARD 1/2 (INSIDE MCP)
RFU — RUDDER FEEDBACK UNIT (RFU 2000—1210)

CP — STEERING MODE CONTROL PANEL (CP-36-2)

T.0. — TAKE—-OVER PUSH BUTTON

EW — ELECTRIC WHEEL (EW 200-31)

LC — LEVER CONTROLLER (LC 100-2)

JOG — JOG LEVER (JO 100-1)

RAI — RUDDER ANGLE INDICATOR (RAI 380)

ROI — RUDDER ORDER INDICATOR (ROl 380)

APCU — AUTOPILOT CONNECTION UNIT (NOT SUPPLIED)

ESJB — EMERGENCY STATION JUNCTION BOX TERMINAL BLOCK
MAIN — WHEELHOUSE MAIN STATION

P—WING — PORT WING STATION

S—WING — STBD WING STATION

MSA — MOTOR STARTER & ALARM UNIT TERMINAL BLOCK (NOT SUPPLIED)
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IRVING SHIPYARD jastram

DRAWING No. DRAWING DATE j PR.
A—MT10669 2/—0/—=10 SHEET 2 OF 19 .

WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO

38 ¢— CABLE 1P L 5 5
PORT| 41 c)Z)O-‘ 20 AWG/2 PAIR/SHIELDED [/ ’-O(Z) 8 PORT
3 3 RFU
DSC 39 (D)J L(:C? 6 TB1
4 4
41 d b 8

NOTES: — CABLE 1P IS TO |BE AN INDIVIDUALLY SHIELDEQ TWISTED—PAIR CABLE.
— CABLE SHIELDING]IS TO BE CONNECTED TO RFlJ HOUSING USING GREEN
SCREW TERMINAY INSIDE RFU.

38 ¢— CABLE 1S L §o
step| 41 CZ)O“ 20 AWG/2 PAIR/SHIELDED |/ Z 512 ;TFE&D
R (:5)OJ 10 |78
4 4
41 g b 12
NOTES: — CABLE 1S IS TO [BE AN INDIVIDUALLY SHIELDEQ TWISTED—PAIR CABLE.

— CABLE SHIELDING]|IS TO BE CONNECTED TO RFM HOUSING USING GREEN
SCREW TERMINAY INSIDE RFU.

20 d— CABLE 2PA 1§
> > MAIN
PORT| 23 4 M| 18 AWG/2 PAIR/SHIELDED b 3 MOP
DSC| 24 ¢—3 S &4 SCP1
25 ¢—= 4 4§« TB1
NOTES: — CABLE 2PA MUST| BE RS—485 SHIELDED, TWISTED—PAIR COMMUNICATION

CABLE WITH A CONTROLLED IMPEDANCE OF 120 OHMS, BELDEN 3082A,
LAPP 2170340 QR EQUIVALENT.

— #1 AND #2 LEADpP ARE THE POWER CONNECTIQNS.

— #3 AND #4 LEADP ARE THE DATA SIGNAL CONNECTIONS.

— CABLE SHIELDING|IS TO BE CONNECTED TO DSC AS SHOWN IN SHIELD
CONNECTION DIAGRAM (B—741257).

August 4, 2010 WIRING DIAGRAM — STEERING CONTROL
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DRAWING No. DRAWING DATE PR,
A—M10669 27—07—10 SHEET 3 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
49 g—1 CABLE 2PB T &9
> > P—WING
porRT| 50 ¢ M| 18 AWG/2 PAIR/SHIELDED b 3 MCP
DSC 51 ( S 5 D 4 SCP1
52 ¢—2 4§ TB1
NOTES: — CABLE 2PB MUST| BE RS—485 SHIELDED, TWISTED—PAIR COMMUNICATION
CABLE WITH A CIONTROLLED IMPEDANCE OF 130 OHMS, BELDEN 3082A,
LAPP 2170340 QR EQUIVALENT.
— #1 AND #2 LEADE ARE THE POWER CONNECTIQNS.
— 43 AND #4 LEADE ARE THE DATA SIGNAL CONNECTIONS.
— CABLE SHIELDING|IS TO BE CONNECTED TO DSIC AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).
27 d—1 CABLE 2PC 1 49
5 > S—WING
PORT| 28 ¢ M| 18 AWG/2 PAIR/SHIELDED b 3 MCP
DSC| g p—3 S 4 SCP1
30 p—2 4 45 TB1
NOTES: — CABLE 2PC MUST| BE RS—485 SHIELDED, TWISTED—PAIR COMMUNICATION
CABLE WITH A CIONTROLLED IMPEDANCE OF 110 OHMS, BELDEN 3082A,
LAPP 2170340 R EQUIVALENT.
— #1 AND #2 LEADB ARE THE POWER CONNECTIQNS.
— #3 AND #4 LEADE ARE THE DATA SIGNAL CONNECTIONS.
— CABLE SHIELDING|IS TO BE CONNECTED TO DSIC AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).
00 §— CABLE 2SA LN
> > MAIN
sTBD| 23 N\| 18 awc/2 PAR/SHIELDED b 3 MOP
psc| 94 ¢p— S &4 SCP2
25 ¢—= t o5 |78
NOTES: — CABLE 2SA MUST| BE RS—485 SHIELDED, TWISTED—PAIR COMMUNICATION
CABLE WITH A CIONTROLLED IMPEDANCE OF 120 OHMS, BELDEN 3082A,
LAPP 2170340 OR EQUIVALENT.
— #1 AND #2 LEADE ARE THE POWER CONNECTINS.
— #3 AND #4 LEADE ARE THE DATA SIGNAL CONNECTIONS.
— CABLE SHIELDING|IS TO BE CONNECTED TO DSIC AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).

August 4, 2010
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DRAWING No. DRAWING DATE o=
A—-M10669 2/—0/7-10 SHEET 4 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
49 ¢— CABLE 2SB Lo
> > P—WING
STBD| 50 ¢ M| 18 AWG/2 PAIR/SHIELDED b 3 MCP
DSC| 51 ¢—3 LO(B:(() 4 SCP2
52 ¢—2 o5 181
NOTES: — CABLE 2SB MUST| BE RS—485 SHIELDED, TWISTED—PAIR COMMUNICATION
CABLE WITH A CONTROLLED IMPEDANCE OF 130 OHMS, BELDEN 3082A,
LAPP 2170340 OR EQUIVALENT.
— #1 AND #2 LEADp ARE THE POWER CONNECTINS.
— #3 AND #4 LEADP ARE THE DATA SIGNAL CONNECTIONS.
— CABLE SHIELDING|IS TO BE CONNECTED TO DSC AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).
27 ¢— CABLE 2SC L 42
> > S—WING
steD| 28 4 M| 18 AWG/2 PAIR/SHIELDED b 3 MCP
DSC| 29 ¢—2 LOCB:) 4 |scP2
30 ¢—2 t o5 181
NOTES: — CABLE 2SC MUST| BE RS—485 SHIELDED, TWISTED—PAIR COMMUNICATION
CABLE WITH A CONTROLLED IMPEDANCE OF 1340 OHMS, BELDEN 3082A,
LAPP 2170340 OR EQUIVALENT.
— #1 AND #2 LEADP ARE THE POWER CONNECTINS.
— #3 AND #4 LEADP ARE THE DATA SIGNAL CONNECTIONS.
— CABLE SHIELDING|IS TO BE CONNECTED TO DSC AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).
17— CABLE 5PA I s
12 AWG/3/SHIELDED
“Dee| 18 2 S £5/ Oz 6 |ess
W5<)—3i I 5617 |PORT
b 18
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M[NIMUM DIAMETER BASED ON
A MAXIMUM CABLE LENGTH OF 200 ft (61 m]. FOR EACH ADDITIONAL
100 ft (30 m) PF CABLE LENGTH, THE DIAMJTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
— CABLE SHIELDING|IS TO BE CONNECTED TO DSC AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).

August 4, 2010
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DRAWING No. DRAWING DATE 1 PR.
A—M10669 27—07—=10 SHEET 5 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
19 ¢— CABLE 5PB 1 -
14 AWG/3/SHIELDED ‘
ol 20 b2l /3/ MNl2 . PORT
PORT 21 p—3 ] 3—0 3 ?gg
22 cQ L<> 4
17 ¢—ro CABLE 5SA 1 -y
12 AWG/3/SHIELDED \
Sggg 16 —21{] /3/ (e § 6 FSJB
15 c)—Bi ICH X 17 STBD
D 18
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M|NIMUM DIAMETER BASED ON
A MAXIMUM CABLE LENGTH OF 200 ft (61 m). FOR EACH ADDITIONAL
100 ft (30 m) PF CABLE LENGTH, THE DIAMTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
— CABLE SHIELDING|IS TO BE CONNECTED TO DS AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).
19 —o° CABLE 5SB 1 >
14 AWG/3/SHIELDED ‘
csus| 20 —21N /3/ (2 [, STBD
STBD 21 g2 ]’ \[ ST ?gg
22 4 b 4
— CABLE 6P T ii
PORT T o1 N 12 AWG/3/SHIELDED 5 ESJB
DSC 10 U o 27 PORT
20 <>—5i S ¢ 25
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M|NIMUM DIAMETER BASED ON
A MAXIMUM CABJE LENGTH OF 200 ft (61 m}. FOR EACH ADDITIONAL
100 ft (30 m) PF CABLE LENGTH, THE DIAMHTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
— CABLE SHIELDING|IS TO BE CONNECTED TO DSIC AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).
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THE HYDRAULIC

DRAWING No, DRAWING DATE PR.
A—M10669 2/—07—=10 SHEET 6 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
o U CABLE 65 ] gj
STBD s 12 AWG/3/SHIELDED > ESJB
DSC 10 W, o 27 STBD
50 0—5i ED Qv
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M|NIMUM DIAMETER BASED ON
A MAXIMUM CAB|E LENGTH OF 200 ft (61 m). FOR EACH ADDITIONAL
100 ft (30 m) PF CABLE LENGTH, THE DIAMHTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
— CABLE SHIELDING|IS TO BE CONNECTED TO DS AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).
13 ¢—1 CABLE 8P W b+COMM| PORT
PORT aa 14 AWG/3/SHIELDED 5 4—WAY
RFU 14 ¢——= b PORT | DIRECTIONAL
TB2| 15 ¢—2 ] 3 hSTBD | SOLENQID
16 ¢
NOTES: — ENSURE THAT MEJAL OXIDE VARISTORS ARE IN$TALLED ACROSS EACH OF
THE HYDRAULIC [STEERING DIRECTIONAL SOLENPIDS.
13 —L CABLE 8S W b+COMM| STRD
STBD ara 14 AWG/3/SHIELDED 5 4—WAY
rrul 14 o—=4 D PORT | DIRECTIONAL
82| 15 ¢—2 ] 3 bSTRD | SOLENOID
16 ¢
NOTES: — ENSURE THAT MEJAL OXIDE VARISTORS ARE IN$TALLED ACROSS EACH OF

STEERING DIRECTIONAL SOLEN

DIDS.
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DRAWING No. DRAWING DATE j PR.
A—M10669 2/—0/—10 SHEET 7 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
P—WING 14
SMCCPi 2 — —0 1
TB11 5 ¢—2 2 40
B WING ; CABLE 9B1 . e
MCP Py Sl 20 AWG/6/SHIELDED ICHE ) e
SCP2 5 ¢—21\J S
T.0
TB11
P—WING c .
MCP 2 ——2 5 &8
SCP2 7 O 6 6 o 7
TB12
P—WING 14
scr| 29— —
TB11 6 ¢—2 2 &0
5 WING ; CABLE 9B2 ; G
MCP Py S—i 20 AWG/6/SHIELDED IS ) o
SCP2 6 ¢—21\J 4 4= X
TB11
P—WING 5 5
MCP 2 ¢———= 2 & 8
SCP2 8 ¢— 0 6 &7
TB12
S—WING 14
el 20T S
TB11 5 ¢—= 2 50
S WING ; CABLE 9CT . e
MCP Py — 20 AWG/6/SHIELDED IS ) S
SCP2 5 ¢—2 ) 4§ = =
TB11 a
S—WING 5 .
MCP 2 p——2 2 o 8
SCP2 7 ¢— Ol 6 &7
TB12

August 4, 2010 WIRING DIAGRAM — STEERING CONTROL
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DRAWING No. DRAWING DATE j PR.
A—MT10669 2/—0/—10 SHEET 8 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
S—WING 14
ol —f
TB11 6 2 2 b 2
S WING CABLE 9C2
MCP 2 p— 20 AWG/6/SHIELDED ISEE. fggV‘NG
SCP2 6 o—21\J 4 45 o
TB11 o
S—WING 5 5
MCP 2 ——= =0 3
SCP2 8 ¢— 6 6 5 7
TB12
1
2 p— 1 I —
MAIN 3 p—2 CABLE 9PA1 2 4 19
MCP 4 g— 31 20 AWG/7/SHIELDED S & 17
SCP1 5 ¢— 4 4 43 %)1
TB11 6d 5 5§+
7 ()—6 6—() 7
8 0—7 7—0 9
14
2 p— 1L I
3 p—2 2 & 20
3 3
4 o——2 b 17
MAIN CABLE 9PA2 Z; 19
MCP 6 p—4 20 AWG /9 /SHIELDED 4 615 |cp
scPil ) 5Ho) 5 415 |TB2
TB12 p——
7 ¢—01 6 4 3
8 ¢—L WA
9 ¢—2] 8 &7
10 ¢—21 9 59
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DRAWING No. DRAWING DATE PR.
A—M10669 2/—07—10 SHEET 9 OF 19 Ea/

WIRING DIAGRAM

TERMINAL FROM CABLE No. TERMINAL TO
1 dq
2 <>—W W—o 1
VAIN 3 o— 2] CABLE 9SAT 2 4 19
MCP 4 p—3 20 AWG,/7/SHIELDED S 6 17
SCP2 5 — 4 4 3 i
7 <>—6 6—0 7
8 ()—7 7—() 9
14
2 ¢— 1 i —
3 g 2] 2 & 20
4 <>—3 S b 17
MAIN CABLE 9SA2 Z; 19
MCP 6 p— 21 20 AWG/9/SHIELDED 4 615 |cp
SCP2 5 5
TB12 14 ¢——= U a0 18 B4
7 0—6 6—() 3
8 ¢— 7| /45
9 p— 81 8 47
10 ¢—21 S H

August 4, 2010 WIRING DIAGRAM — STEERING CONTROL
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DRAWING No. DRAWING DATE j PR.
A—M10669 2/—0/—10 SHEET 10 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
64 ¢— L& FANALOG
65 ¢p— 21 CABLE 10P 2 & _ANALOG
PORT| 42 ¢— N 20 AWG/6,/SHIELDED 50 +ACK | PORT
psc| 43 ¢p—=t] 4 & _ACK | APCU
45 ¢— O 2 & +REQ
NOTES: — AUTOPILOT +10V |JANALOG RUDDER COMMAND S|GNALS ARE TO BE
CONNECTED TO [ANALOG LEADS.
— AUTOPILOT IS TO [CLOSE A DRY CONTACT ACROBSS +ACK LEADS WHEN
AUTOPILOT IS RHADY TO ASSUME STEERING CONTROL.
— THE DSC WILL CUOSE A DRY CONTACT ACROSS| £REQ LEADS WHEN
AUTOPILOT CONTROL IS REQUESTED.
— REFER TO AUTOP|LOT OWNER'S MANUAL FOR FURTHER INFORMATION
REGARDING THE |[CONNECTIONS OF CABLE 10P
— CABLE SHIELDING|IS TO BE CONNECTED TO DS AS SHOWN IN SHIELD
CONNECTION DIABRAM (B—741257).
64 b—L L& ANALOG
65 ¢— 21 CABLE 10S 2 & _ANALOG
stBD| 42 ¢——2 N\ 20 AWG/6/SHIELDED P +ACK | sTBD
pDsc| 43 ¢—2 4 & _ACK | APCU
45 —2 15 & 1REQ
46 0—6 6—0 —REQ
NOTES: — AUTOPILOT +10V JANALOG RUDDER COMMAND S|GNALS ARE TO BE

CONNECTED TO

AUTOPILOT IS TO
AUTOPILOT IS RH
THE DSC WILL CU
AUTOPILOT CONT
REFER TO AUTOPI

REGARDING THE
CABLE SHIELDING

CONNECTION DIA

EANALOG LEADS.

CLOSE A DRY CONTACT ACRO
ADY TO ASSUME STEERING C
OSE A DRY CONTACT ACROSS
ROL IS REQUESTED.

LOT OWNER'S MANUAL FOR F

CONNECTIONS OF CABLE 10S]
IS TO BE CONNECTED TO DS

CRAM (B—741257).

SS +£ACK LEADS WHEN
NTROL.
+REQ LEADS WHEN

URTHER INFORMATION
C AS SHOWN IN SHIELD

August 4, 2010
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DRAWING No. DRAWING DATE j PR.
A—M10669 2/—0/—=10 SHEET 11 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
MAN ; T CABLE 127 -
- . C’ 5 —~ 20 AWG/3/SHIELDED > :) o lew
B3 4 b3 54 12
MAIN ; E’ q CABLE 12A2 D s
= . C’ 5 — 20 AWG/3/SHIELDED 5 :) . -
B3 4 g3 SR
14
P—WING
MCP 2 <>ﬁ
SCP1 3 O————
183 L L wHT CABLE 12B
’ 18 AWG/6/SHIELDED E;A%‘gﬁ
P—WING > & BRN U LC
MCP Sl BLU
SCP2 RED
TB3 4
NOTES: — 5 FT. OF PRE—W|RED CABLE SUPPLIED WITH LEVER CONTROLLER.
1
S—WING
MeP| 2 =5
SCP1 3 O——
a3 ) SR CABLE 12C
’ 18 AWG/6/SHIELDED gﬂﬂ%ﬁ
S—WING > $—BRN U LC
MCP BLU
SCP2 3 RED
TB3 A G
NOTES: — 5 FT. OF PRE—-WIRED CABLE SUPPLIED WITH LEVER CONTROLLER.
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DRAWING No. DRAWING DATE PR.
A—M10669 2/—07—10 SHEET 12 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
GRN CABLE 14PA
MAIN ,CRN WHEEL
MCP " BLK 18 AWG/3/NOT SHIELDED HOUSE
2 ¢
SCP1 WHT JOG
TB5 S ——— PORT
NOTES: — 5 FT. OF PRE-W|RED CABLE SUPPLIED WITH JPpG LEVER.
— IF JOG LEVER STFERING DIRECTION IS BACKWARDS REVERSE CABLE LEADS
BLK AND WHT.
GRN CABLE 14PB B
P—WING , GRN P—WING
MCP " BLK 18 AWG/3/NOT SHIELDED STATION
2 ¢
SCP1 WHT JOG
TB5 S——— PORT
NOTES: — 5 FT. OF PRE-W|RED CABLE SUPPLIED WITH JPG LEVER.
— |F JOG LEVER STEERING DIRECTION IS BACKWARDS REVERSE CABLE LEADS
BLK AND WHT.
GRN CABLE 14PC -
S—WING 2 Y S—WING
MCP 1 BLK 18 AV\/G/B/NOT SHIELDED STATION
2 ¢
SCP1 WHT JOG
TB5 S PORT
NOTES: — 5 FT. OF PRE-W|RED CABLE SUPPLIED WITH JpG LEVER.
— |F JOG LEVER STEERING DIRECTION IS BACKWARDS REVERSE CABLE LEADS
BLK AND WHT.
GRN CABLE 14SA
MAIN —— WHEEL
MCP ;: BLK 18 AWG/3/NOT SHIELDED HOUSE
SCP2 [ WHT JOG
TB5 S/ STBD
NOTES: — 5 FT. OF PRE-W|RED CABLE SUPPLIED WITH JPG LEVER.
— |F JOG LEVER STEERING DIRECTION IS BACKWARDS REVERSE CABLE LEADS
BLK AND WHT.
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DRAWING No. DRAWING DATE j PR.
A—M10669 2/7—0/—10 SHEET 13 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
GRN CABLE 14SB B
P—WING p—2 P—WING
MCP ;:\ BLK 18 AV\/G/ﬁ/NOT SHIELDED STATION
SCP2 [ WHT JOG
TB5 S o—— STBD
NOTES: — 5 FT. OF PRE—W|RED CABLE SUPPLIED WITH JPG LEVER.
— IF JOG LEVER STEERING DIRECTION IS BACKWARDS REVERSE CABLE LEADS
BLK AND WHT.
GRN CABLE 14SC B
S—WING NSl S—WING
MCP ;:\ BLK 18 AWG/3/NOT SHIELDED STATION
SCP2 f WHT JOG
TB5 S o——— STBD
NOTES: — 5 FT. OF PRE—W|RED CABLE SUPPLIED WITH JPG LEVER.
— IF JOG LEVER STEERING DIRECTION IS BACKWARDS REVERSE CABLE LEADS
BLK AND WHT.
22 ;— 1 CABLE 16PA 1 Ay
ESUB PYEEER PORT
12 AWG/3/SHIELDED
PORT| 30 ¢—2 v, /3/ 2 SSW+VDC| UNIT 1
30 p— | 3 &_vpc | MsA
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M|NIMUM DIAMETER BASED ON
A MAXIMUM CABIE LENGTH OF 200 ft (61 m). FOR EACH ADDITIONAL
100 ft (30 m) F CABLE LENGTH, THE DIAMHTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
;)2 ;— 1 CABLE 16PB 1 o0
ESJB g PORT
12 AWG/3/SHIELDED
PORT| 37 ¢—02 v, /3/ 2 HSW+VDC| UNIT 2
39 ()—3 3—(),\/DC MSA
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M|NIMUM DIAMETER BASED ON
A MAXIMUM CABIE LENGTH OF 200 ft (61 m). FOR EACH ADDITIONAL
100 ft (30 m) PF CABLE LENGTH, THE DIAMHTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
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REF: JQ061388

43m MID-SHORE PATROL VESSEL

IRVING SHIPYARD

CCG DOC NO. 346050

Jastram

DRAWING No, DRAWING DATE PR.
A—MT10669 2/—0/7—10 SHEET 14 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
;2:’ w CABLE 165A I s
E£SJB ———— P STBD
12 AWG/3/SHIELDED
STBD| 30 ¢—2 v, /3/ 2 SW+VDC| UNIT 1
30 ¢—2 3 &_vypc | MSA
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M|NIMUM DIAMETER BASED ON
A MAXIMUM CABIE LENGTH OF 200 ft (61 m]. FOR EACH ADDITIONAL
100 ft (30 m) PF CABLE LENGTH, THE DIAMHTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
?2: w CABLE 16SB I ey
ESJB ——— P STBD
12 AWG/3/SHIELDED
STBD| 37 ¢—2 v, /3/ Z___$SW+VDC| UNIT 2
39 ¢— | 3 & _vpc | MsA
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M|NIMUM DIAMETER BASED ON
A MAXIMUM CABIE LENGTH OF 200 ft (61 m]. FOR EACH ADDITIONAL
100 ft (30 m) PF CABLE LENGTH, THE DIAMHTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
6 p— CABLE 21PA A% 1P
7 6—21 16 AWG/4/SHIELDED N FE—o 2r
£SJ8 8 b3 P 3p | TB1
9 ()—4 4—() 4P
10 b 5P
NOTES: — CABLE CONDUCTOR SIZE IS THE SUGGESTED M|NIMUM DIAMETER BASED ON

A MAXIMUM CAB
100 ft (30 m)
SHOULD BE INCH

[E LENGTH OF 200 ft (61
OF CABLE LENGTH, THE DIAMH
EASED BY 2 AWG.

mJ.

FOR EACH ADDITIONAL
TER OF CABLE CONDUCTORS

August 4, 2010
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REF: JQ061388

43m MID-SHORE PATROL VESSEL

IRVING SHIPYARD

CCG DOC NO. 346050

Jastram

DRAWING No. DRAWING DATE PR,
A—M10669 2/—0/-10 SHEET 15 OF 19 g
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
I S— CABLE 21P8B B
PORT 20— N\ 16 AWG/4/SHIELDED NFE—o 2
Ul s e—2 3§z |ESSB
TB1 4 4 PORT
4 p—— = o 4
b 5
NOTES: — CABLE SHIELDING|IS TO BE CONNECTED TO RFJ HOUSING USING GREEN
SCREW TERMINAL INSIDE RFU.
6 o— CABLE 21SA 9 15
7 o—2 A~ 16 AWG/4/SHIELDED N FE—9 25
298 B p— P 35 | TB1
9 ()—4 4—0 48
10 ¢ b 55
NOTES: - CABLE CONDUCTOR SIZE IS THE SUGGESTED M[NIMUM DIAMETER BASED ON
A MAXIMUM CABLE LENGTH OF 200 ft (61 m). FOR EACH ADDITIONAL
100 ft (30 m) PF CABLE LENGTH, THE DIAMHTER OF CABLE CONDUCTORS
SHOULD BE INCREASED BY 2 AWG.
JJ — CABLE 21SB 0
STBD 2 6—21 1N\ 16 AWG/4/SHIELDED N E— 2
RFU = G 3 b5 FSJB
TB1 ] 4 STBD
4 ¢p——=H =9 4
b 5
NOTES: — CABLE SHIELDING|IS TO BE CONNECTED TO RFJ HOUSING USING GREEN
SCREW TERMINAL INSIDE RFU.

August 4, 2010

WIRING DIAGRAM — STEERING CONTROL



CCG DOC NO. 346050
REF: JQ061388

43m MID-SHORE PATROL VESSEL 'Qd.':
IRVING SHIPYARD Ja>is am
DRAWING No. DRAWING DATE R
A—M10669 2/—0/—10 SHEET 16 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
1P o— —0 1P
0P ¢—2 20 2P
3 3
jE 4 CABLE 22P VD f;
- :\’ 5 N 16 AWG,/9/SHIELDED N[5 f: -
181 1S <>—6 6—0 1S 82
25 ¢—L WA I
3S <>—8 8—0 3S
48 ()—9 9—0 48
55 ¢ b 55
1P o—1 0 1P
P ¢—2 25 op
3 3
i) G chBLE 225 P
16 AWG /9 /SHIELDED \
- N S ITA /9/ A1ls  }op o
"S ()—6 6—0 "S
25 ()—7 7—() 28
BS ()—8 8—0 BS
45 ()—9 9—0 43
55 ¢ b 53
[ — WT? 2(+VDC)
CABLE 23PA b 6(+ILLV) | wiEEL
ap —4 20 AWG/4/SHIELDED 4o 1(-v0C) | HOUSE
TB1 b 7(~ILLUM) RAI
op ¢—=2] 2o 3(+Ral) | PORT
3p p— 5 & 4(—RA)
5P
NOTES: — IF INDICATOR DIRECTION IS BACKWARDS REVER$E +RAI LEADS.
— REFER TO RAI/RdI DIMMER CONFIGURATION (B+741246) FOR FURTHER
INFORMATION REBARDING OPTIONAL DIMMER CONNECTIONS.

August 4, 2010 WIRING DIAGRAM — STEERING CONTROL



CCG DOC NO. 346050
REF: JQ061388

43m MID-SHORE PATROL VESSEL

IRVING SHIPYARD jastram

DRAWING No. DRAWING DATE j PR.
A—MT10669 2/—0/—10 SHEET 17 OF 19 -

WIRING DIAGRAM

TERMINAL FROM CABLE No. TERMINAL TO
1 1
1P o— ?:3 2(+vDC)
4p p—= ] N 20 AWG/4/SHIELDED 4 b 1(-VDC) | STATION
B2 z:; 7(-ILLUM) | RAI
op ¢—2 2 o 3(+RAI PORT
3p ¢— L5 & 4(-RAI)
5P ¢
NOTES: — IF INDICATOR DIRECTION IS BACKWARDS REVER$E +RAlI LEADS.

— REFER TO RAI/RQlI DIMMER CONFIGURATION (B4741246) FOR FURTHER
INFORMATION RE{GARDING OPTIONAL DIMMER CPNNECTIONS.

1P ¢—L W?? 2(+VDC)
CABLE 23PC b 6(HLLUM) | S_WiING
P —H M 20 AWG,/4/SHIELDED 4 o 1(-VDC) | STATION
B3 Z:: 7(-ILLUM) | RAI
op b2 2o 3(+RAl) | PORT
3p p—2 5 & 4(-RA)
5P ¢
NOTES: — IF INDICATOR DIRECTION IS BACKWARDS REVER$E +RAI LEADS.
— REFER TO RAI/R{lI DIMMER CONFIGURATION (B4741246) FOR FURTHER
INFORMATION 'REBARDING OPTIONAL DIMMER CQNNECTIONS.
15 ¢—1 WT? 2(+VDC)
CABLE 23SA b 6(+ILLUM) | whEEL
45— N\ 20 AWG/4/SHIELDED 4 & 1(-v0c) | HOUSE
TB1 Z; 7(-ILLUM) | RAI
bs b2 2 3(+Ral) | STBD
35 ¢o—2 5 4(-RA)
55
NOTES: — IF INDICATOR DIRECTION IS BACKWARDS REVER$E +RAI LEADS.

— REFER TO RAI/RQlI DIMMER CONFIGURATION (B4741246) FOR FURTHER
INFORMATION REEFARDING OPTIONAL DIMMER CQNNECTIONS.

August 4, 2010 WIRING DIAGRAM — STEERING CONTROL



REF: JQ061388

43m MID-SHORE PATROL VESSEL

IRVING SHIPYARD

CCG DOC NO. 346050

Jastram

DRAWING No. DRAWING DATE PR.
A—M10669 2/—0/—10 SHEET 18 OF 19
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
1S —1 WT? 2(+VDC)
CABLE 23SB JS(HLLUM) P—WING
4 4
4S o——H M 20 AWG/4/SHIELDED ?:) 1(=VDC) | STATION
B2 D 7(-ILLUM) | RAI
25 p—=2 2 & 3(4Ra) | STBD
35 o—2 SSHR 4(—RAI)
95 (¢
NOTES: — IF INDICATOR DIRECTION IS BACKWARDS REVER$E +RAI LEADS.
— REFER TO RAI/RQ!I DIMMER CONFIGURATION (B+741246) FOR FURTHER
INFORMATION REBARDING OPTIONAL DIMMER CONNECTIONS.
15 ¢—L WT? 2(+VDC)
CABLE 23SC D 6(+ILLUM) | s_wING
45— N 20 AWG/4/SHIELDED 7:4 b 1(-VDC) | STATION
B3 b 7(-ILLUM) RAI
25 ¢—21 12— & 3(+Ral | STBD
35 ¢— S & 4(-Ra)
5S ¢
NOTES: — IF INDICATOR DIRECTION IS BACKWARDS REVER$E +RAI LEADS.
— REFER TO RAI/RQ!I DIMMER CONFIGURATION (B+741246) FOR FURTHER
INFORMATION REBARDING OPTIONAL DIMMER CQNNECTIONS.
CABLE 26P SA BREAKER
1 1 TN
£SUB 11 0—— 1\ 16 AWG/2/SHIELDED —0 1 0 +VDC
PORT 12 p—21 \ ) 12 3 o —-VDC
13 ¢ ,
FROM SHIP'S
24 VDC SUPPLY FOR
PORT RAl SYSTEM
NOTES: — SHIPYARD TO SUPPLY 3 AMP BREAKER FOR RAI POWER SUPPLY AS SHOWN.

August 4, 2010
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REF: JQ061388

43m MID-SHORE PATROL VESSEL

IRVING SHIPYARD

CCG DOC NO. 346050

Jastram

DRAWING No, DRAWING DATE o
A—M10669 2/—0/—=10 SHEET 19 OF 19 g
WIRING DIAGRAM
TERMINAL FROM CABLE No. TERMINAL TO
CABLE 26S 3A BREAKER
1 1 /TN
. 11— 16 AWG/2/SHIELDED A—0 1 0 +VDC
STBD 12 —21 243 o —VDC
13 cé ,
FROM SHIP’S
24 VDC SUPPLY FOR
STBD RAI SYSTEM
NOTES: — SHIPYARD TO SUPPLY 3 AMP BREAKER FOR RAI POWER SUPPLY AS SHOWN.
1R ¢——L CABLE 31 I
2R —2 20 AWG/4/SHIELDED 20 -
B1 3R o—3 ] T 3
4R ()—4 4—0 4
5R
1R ——h %ﬁ> 2(+VDC)
CABLE 33 D 6(+ILLUM)
4R ¢—4H M 20 AWG,/4/SHIELDED 47? 1(-00) |
TB1 ET!
2R ¢—2] 12 & 3(+ROI)
3R o—2 56 4(-R0)
5R
NOTES: — IF INDICATOR DIRFCTION IS BACKWARDS REVER$E +ROI LEADS.
— REFER TO RAI/RQl DIMMER CONFIGURATION (B+741246) FOR FURTHER
INFORMATION REPARDING OPTIONAL DIMMER CQNNECTIONS.
CABLE 36 3A BREAKER
1 1 T\
R ¢— N\ 16 AWG/2/SHIELDED —9° 1.0 +VDC
TB1| 4R <>—2'§ ) 1253 o —vdC
5R ,
FROM SHIP'S
24 VDC SUPPLY FOR
ROl SYSTEM
NOTES: — SHIPYARD TO SUPPLY 3 AMP BREAKER FOR ROl POWER SUPPLY AS SHOWN.

August 4, 2010

WIRING DIAGRAM — STEERING CONTROL



CCG DOC NO. 346050

Jastram

5.6 COMMISSIONING & TESTING

READ THE TECHNICAL DESCRIPTION AND REVIEW ALL RELEVANT
SCHEMATICS TO FAMILIARIZE YOURSELF WITH THE STEERING
SYSTEM BEFORE PROCEEDING TO START UP.

GENERAL

Please insure that the installation requirements, contained within the Steering Control -
Installation section of this manual were satisfied before proceeding with the
commissioning and testing. The Steering Control - Component Manuals section
should be referenced for individual component's commissioning and testing.

COMMISSIONING & TESTING - STEERING CONTROL
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Jastram

6.1

6.2

6.3

6.4

6 STEERING CONTROL - MAINTENANCE

THIS SECTION INCLUDES:

MAINTENANCE

COMPONENT ASSEMBLIES AND PART LISTS

COMPONENT MANUALS

TROUBLE SHOOTING

MAINTENANCE - STEERING CONTROL
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Jastram

6.1 MAINTENANCE

GENERAL
General maintenance would include:

e Periodic inspection of the individual components, connections and cabling.

PLUG ASSEMBLY

Please see the General Instructions For Plug Assembly for information of the
receptacle plugs used on the individual components.

ORDERING

Please see the Distributors Directory section for a list of local suppliers.

MAINTENANCE - STEERING CONTROL
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6.2 COMPONENT ASSEMBLIES AND PART LISTS

COMPONENT ASSEMBLIES AND PART LISTS - STEERING CONTROL



DASH No. TEM
—9|-8|-7]-6[-5[-4]-3][-2[ 1| o | PART No. DESCRIPTION SPEC.
QUANTITY

14 114 [14 |14 [14 |14 [14 [14 |14 | 14 | 829006 |INSULATING WASHER, #6
1111111115 ]701128-1|DSC POWER PCB ASSEMBLY
ol1]o]o]1]lolo|o]o]| 16 JAB21064 |OUTPUT RELAY, 12 VDC
1 lo[1 1o 111117 | 821052 |OUTPUT RELAY, 24 VDC
10 [10 [10 |10 |10 |10 [10 |10 [10 | 18 | 312014 |PAN. HD. PHIL. SCREW, #6-32 x 1/4"
2 2121212121212 ]2 ] 19 [711163—1| THERMAL INSULATING STRIP
Tttt vl 111 ] 20 [711164=1|HEAT SINK BAR
2 1212212121222 ] 21 ] 322006 |LOCKWASHER, #6
2 121222212 [2]2 |22 | 329004 [HEX NUT, #6-32
Tttt [ 111 1] 1] 23 ]711157-1|FUSE COVER
4 |4 444 ]4a]4a]4]4] 24| 312048 [PAN. HD. PHIL. SCREW, #10-32 x 3/8”
Tl [t 1111 1] 1] 25 [711160—1|DSC LEXAN COVER
T 111t v 11 1] 1] 26 |711158—-1|D-SUB COVER

(f — I —|\\\ T 1| W ) 9/

MEE T T [y S—aT T b
= L]
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e SECTION B-—B
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|
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o | o| s |
i i oL Eo=e- ‘
‘ ‘ 1 |
R d ! ¢ ‘
‘ :
i |
|
| |
|
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VIEW A—A

BOTTOM

ENCLOSURE REMOVED FROM VIEW

DASH No.
—9|-8[-7]-6]-5][-4]|-3]-2] -1 'LEOM PART No. peGGHROG NO. 346050
QUANTITY
1 1 1 1 1 1 1 1 1 1 701121—1|DSC TOP ENCLOSURE ASS'Y
1 1 1 1 1 1 1 1 1 2 701122—1|DSC BOTTOM ENCLOSURE ASS'Y
1 1 1 1 1 1 1 1 1 3 831020 KEYPAD
4 14 14 1414 141444 4 350017 1/4” ROUND SPACER, # 2 x 1/4”
4 14 14 14141414144 5 312049 PAN. HD. PHIL. SCREW, #2-56 x 1/2"
4 14 14 1414 141414 |4 6 322021 LOCKWASHER, #2
4 14 14 1414 141414 |4 7 329018 HEX NUT, #2-56
4 14 14 1414141414 |4 8 812038 LOCKING PCB SUPPORT, 3/8: LG.
1 1 1 1 1 1 1 1 1 9 711162—1| KEYPAD GASKET
1 1 1 1 1 1 1 1 1 10 | 701130—1 | LCD PCB ASSEMBLY
2 11131410121 110 11 | 701129—-1 | CAN 1/O PCB ASSEMBLY
1 1 1 1 1 1 1 1 1 12 |701127—1 ] DSC MAIN PCB ASSEMBLY
818188818888 13 312035 PAN. HD. PHIL. SCREW, #6-32 x 5/8”
MODEL DASH No. APPLICATION ASSEMBLY No.
DSC 100-102 —1 1 x MCP, 0 x DSC—DSC, 24 VvDC|701126—1
DSC 100—-202 —2 2 x MCP, 0 x DSC—-DSC, 24 VDC|701126-2
DSC 100—-112 -3 1 x MCP, 1 x DSC—-DSC, 24 VDC|701126-3
DSC 100—-212 —4 2 x MCP, 1 x DSC-DSC, 24 VDC|701126—4
DSC 100—-101 -5 1 x MCP, 0 x DSC—DSC, 12 VvDC|701126-5
/A |DSC 100-502 —6 5 x MCP, 0 x DSC—-DSC, 24 VvDC|701126—6
A|DSC 100-312 -7 3 x MCP, 1 x DSC—DSC, 24 VvDC|701126—7
A|DSC 100—111 -8 1 x MCP, 1 x DSC—-DSC, 12 VDC|701126-8
A |DSC 100-302 -9 3 x MCP, O x DSC-DSC, 24 VDC|701126-9
NOTES:
: : 1. INSTALL CAN PCB WITH
i_@ \% i ) COMPONENT SIDE TOWARDS LCD.
! - ! 2. APPLY THERMAL PASTE TO TOP
! I 'O & BOTTOM OF ITEM 19 PRIOR TO
! i ! MOUNTING PCB SUB—ASSEMBLY.
i ! i 3. ITEM No. 1, 9 AND 25 SUPPLIED
| ! ! AS AN INSEPARABLE ASSEMBLY.
i }L i Ti|8|\/|SEOMPBEL|\¢|NGS OF ITEM 25 UPON
3 wsirmm 3 ‘
} DIGITAL STEERING }
! CONTROLLER !
I I
I I
I I
I I
i | | CUSTOMER COPY
i [eececcccccccccccsscsscssssad i 0O
! |@@©@@@@@@@@@@@@@@@@@| @@@@@@@@@@@@@@@@@@@@@@@@@@@| !
! ! B |28-07-10| SEE DCN 100051 ?(y/
—H (Ji ’ A [15-01-08| SEE DCN 080005 |G.T.
J—[ @ @) J_L REV. DATE DRAWING,/DESIGN CHANGE No. BY

{ ooooooooo0000000000000000000 J

TOLERANCES:

XX +/- 0.

ALL DRAWINGS, TECHNICAL DATA AND INTELLECTUAL
INFORMATION ARE PROPERTY OF JASTRAM ENGINEERING LTD.
THEY ARE NOT TO BE COPIED, DUPLICATED OR USED WITHOUT
THE WRITTEN CONSENT OF JASTRAM ENGINEERING LTD.

XXX +/— 0.01
X XXX +/— 0.005

(UNLESS SPECIFIED OTHERWISE)
FRACTION
ANGULAR
SURFACE FINISH

ALL DIMENSIONS IN INCH(mm)

JASTRAM ENGINEERING LTD.
Inglram -
JA= A Za e T
Fax: Esm% 986-0334
e 28-05-03 SALE: 3/4"1" [PRAWN: A N [APPR- G.T, |INJAL
+/+_/ ‘0_5‘/ e || TTLE: DRAWING NUMBER:
= DSC 100 ASSEMBLY
d D-701126




111 [ 1 [ 1 1] 11128 [711132—1]RFU_2000 SHAFT DASH_No. TEM
222222 [2][2]29 [701069—1|RFU COVER & GASKET ASSEMBLY | SUB—ASS’Y —9]-8[-7[-6[-5[-4[-3[-2[-1| \o | PART No. CGGRRGNO. 346050 SPEC.
8|8 |8|8 88|88 30| 312016 | PAN HD. PHIL. SCREW QUANTITY ’
Al 4= [4 4 -[-14 4] 31| 350005 |HEX STANDOFF, 4—40 UNC X 1/4" 1111111 1 |711055—1|RFU_ARM
111 1|1 [ 1111 ] 32| 816004 |SPUR GEAR 111 11 1111 ] 2 | 309006 |HEX HD. CAP_SCREW
111 1 |1 |11 1 ]1]33[711135—1|RFU_ 2000 MAGNET SPACER 111 11 1 11111111 3 | 322015 | LOCKWASHER
2222|222 2] 34 |711134—1 |RFU 2000 TERMINAL BLOCK MOUNTING PLATE — 2 =[=1=1=12 12 4 | 312018 |PAN HD. PHIL. SCREW
— A == [=[=1=1=135| 860001 |BUTTON MAGNET 2 |22 ]2]2-]-] 5 | 312033 |PAN HD. PHIL SCREW
— [ [=[=[=[=1=1=136 | 312004 |FLAT HD. SOCK. SCREW “ 2 = [=1=1=12 ]2 | 6 | 312036 |PAN HD. PHIL. SCREW
68666666 37| 312035 |PAN HD. PHIL. SCREW 2] |22 22| -] —| 7 | 312034 |PAN HD. PHI. SCREW
111 [ 1 [ 1 [ 11 1]1]38 | 810083 |TERMINAL MARKER & PINS, STD. MARKED 4 |4 |44 |4 4|4 4] 8 | 329008 |HEX JAM NUT
222|222 |22 39 | 810084 |TERMINAL BLOCK 22 (222222 9 | 407001 |TIE ROD END
— 2 == =]=1=1=140 | 350015 |SPACER TUBE 111 [ 1]1 1] ] 71]1] 10 |701109—2 |RFU 2000 ENCLOSURE & BUSHING ASSY | SUB—ASS'Y
22222222 41 | 350016 |SPACER TUBE 2122|2222 2] 11 | 828021 | ADHEASIVE BACKED MOUNT
i - [— == 1=1=142 [701114—1|RFU 2000 FDBK PCB ASSEMBLY |SUB—ASSY 111 [ |1 [ 111112 [701118=1]RFU 2000 LIMIT SWITCH WIRNG HARNESS—No. 1] SUB—ASS’Y
111 |11 11 1]1] 43| 810085 |TERMINAL MARKER & PINS, REV. MARKED 1= [1 1 [ 1 [ 1 [=[=113 [701118—2 | RFU 2000 LM SWITCH WIRNG HARNESS—No. 2| SUB—ASS’Y
111 [ 1 [ 1 [ 1111 ][44 901043 |SERIAL I.D. LABEL 4444444414 | 316006 |FLATWASHER
21222222245 | 840013 |FORK TERMINAL 19 21[19]19[16]16[19[19] 15 | 322006 |LOCKWASHER
1= [ 11 [=[=[1[ 1] 46 [701117—1|RFU 2000 RAI DRVER PCB WIRING HARNESS| SUB—ASS’Y 44|44 4] 44416 | 329004 |HEX NUT
— - =1=[]=1=[=[=147 [701116—4 [RFU 2000 FDBK POT ASS'Y—NO. 4| SUB—ASSY 9 8|99 |88 9917 | 312014 |PAN HD. PHIL. SCREW
“ = [a 111 [ 1148 [701116-1|RFU 2000 FDBK POT ASS'Y—NO. 1] SUB—ASSY 5467|7654 18 | 852008 |CABLE GLAND
1= 1 [ 1 = [ =711 49 [711133—1|RFU 2000 PCB BACKING PLATE 54677165419 | 553017 | SHIPPING PLUG (NOT SHOWN)
HEERE — 1] 1[50 [701020—3|RFU 2000 RAI DRVER PCB ASS'Y | SUB—ASSY 3142|711 ]2]3]|4] 20 | 852009 |BLANKING PLUG
— [ [=[= [ =1=[=1=151 [701115—1 | RFU 2000 FDBK PCB WIRING HARNESS| SUB—ASS'Y — =1 [=[=]=1 21 [701116-3 |RFU 2000 FDBK POT ASSY—NO. 3| SUB—ASSY
1 =111 ]-]=]1[1]52] 901044 |POT LABEL =1 11 1]=122 [701116-2 |[RFU 2000 FDBK POT ASSY—NO. 2| SUB—ASSY
Al =11 [ [ [1[1[1]1][53] 901045 |POT LABEL 412 [ 4|4 |44 [2]2]23 [711024—1|RFU LIMT SWITCH CAM
— = =11 [ [ [1 =154 [ 901046 |POT LABEL 412 4|4 |44 [2]2] 24| 304005 |SOCK. HD. CAPSCREW
— == =11 [=[=1=155 [ 901047 |POT LABEL 412 4|4 442225 316010 | FLAT WASHER
11 [ 11 |=]=11]1]56] 812010 |SPARE FUSE—NOT SHOWN 111 [0 1111111126 345006 | EXTERNAL SNAP RING
1210 [12 [12 |10 |10 [10 [10 | 57 | 828013 |CABLE TIE-NOT SHOWN 101 [ 1 [ 1 [ 111127 201014 |'0"-RING-014, 1/2" ID x 5/8" 0D x 1/16 SEC |BUNA N70 DURO
Al [4 -4 ][4 —|—[4][4]58] 312013 |PAN HD. PHIL 4-40 x 1/2
Al |4 -4 4 - [—14[4]59 | 322005 |LOCKWASHER, #4
Al |4 -4 4-]-14 460 329003 |HEX NUT, 4—40 UNC A Y | T
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NOTES:

. LOCKTIGHT IN PLACE WITH REMOVABLE THREADLOCKER No. 242.

2. ADD CABLE GLANDS 1A & 1B FOR LIMIT SWITCH SET No. 1.
ADD CABLE GLANDS 2A & 2B FOR LIMIT SWITCH SET No. 2. |
ADD REMAINING CABLE GLANDS IN ORDER 3 THRU 6 AS REQUIRED.

3. SCREW HEAD TO BE PAINTED GREEN FOR GROUND LUG IDENTIFICATION.

—_

_‘
o]
N

22 AWG/GRN/6”

N.T.S.

22 AWG/BLU/6”

N.T.S.

22 AWG/BLK/6”

N.T.S.

22 AWG/RED/6"

N.T.S.

4. GREASE SHAFT BEARING, O—RING, CAM SURFACE AND CAM SCREW
THREAD WITH LUBRIPLATE No. 105 (WHITE GREASE).
5. APPLY CLEAR SILICONE TO LAST THREAD OF LIMIT SWITCH
SCREW (ITEMS 4-7), CABLE GLAND (ITEM 18) AND BLANKING
PLUG (ITEM 20) PRIOR TO INSERTION IN ENCLOSURE.
6. ALIGN POT GEAR (ITEMS 21, 22, 46—48) FOR MINIMAL WEAR AND BACKLASH.
7. SEE APPLICATION TABLE FOR ASSEMBLY NUMBER.
. LOCKTITE IN PLACE WITH REMOVABLE THREADLOCKER No.242.

CONNECTOR TERMINAL LEGEND

TB#
TB#—#

TERMINAL BLOCK No.
TERMINAL BLOCK No.—TERMINAL No.

MODEL DASH No. APPLICATION ASSEMBLY No.
— - - - - - - - - - - - - f** RFU 2000-1210 -1 ONE SET LIMIT SWITCHES, TWO POTS (1 FDBK & 1 RAI), WITH RAI DRIVER BOARD 701110-1
X RFU 2000-1310 —2 ONE SET LIMIT SWITCHES, THREE POTS (2 FDBK & 1 RAI), WITH RAI DRIVER BOARD |701110-2
| " 22 AWC/B/ 51/ NS, ‘ RFU 2000-2200| =3 |TWO SETS LIMIT SWITCHES, TWO POTS (2 FDBK) /01110=93
Tg1-4| ZZANG/BLK/T NIS. 2D 2 N-T-S-:@ RFU 2000-2300| -4 |TWO SETS LIMIT SWITCHES, THREE POTS (3 FDBK) 701110—4
Te1—1| ZZAUC/RED/ZNLS. 22 AWG/RED/3-1/2" N-TS. RFU 2000—2310 —5 | TWO SETS LIMIT SWITCHES, THREE POTS (2 FDBK & 1 RAI), WITH RAI DRIVER BOARD |701110-5
| TB1—2 | 22 AWG/YEL 7" N.T.S. ‘ RFU 2000-2210 —6 TWO SETS LIMIT SWITCHES, TWO POTS (1 FDBK & 1 RAl), WITH RAl DRIVER BOARD 701110—-6
| TB1-3| 22 AWCG/BLU/7 N’T'S'| B3 | RFU 2000—-1101 —7 ONE SET LIMIT SWITCHES, ONE POT (1 FDBK), WITH HALL EFFECT FEEDBACK BOARD |701110-7
——= RFU 2000—-2110 -8 TWO SETS LIMIT SWITCHES, ONE POT (1 RAI), WITH RAlI DRIVER BOARD 701110-8
- o - o ’ — o o o o 167AV;G/RED/4:1;4" N.T.S. — }‘/@
T81-5 22 AWG/PUR/6—1/2" N.T.S. | B2-13 |
| [1g1_g| _22.AWG/DBLU/6-1/2" NTS. \ ! Bo)) N ‘
| To1—a| 22 AWG/WHT/6-1/2" NT.S. | 16 AWG/WHT/13" N.T.S. 16 AWG/BLU/8—1/2" NTs. Lo
! ’/\\\\ - \\ !
- - - - - - - - | \\\/ ) \\\ // |
- - - o //@ 16 AWG/BLU/8—1/2" N.TS. @lp) @8 16 AWG/WHT/13” NTS.
22 AWG/YEL/8-1/2" NT.S. ‘ r . ‘ B2
B1-9 I 16 AWG/BLK/4—1/4" N.T.S. |
| T81-10 22 AWG/LBLU/8—1/2" N.T.S. I ’ A ‘ L
! 1 T1g| 22 AWG/GRY/8-1/2" NTS. ! - - - - - - - - - - - - - = - - 55 —_— 54
_ _ _ _ _ _ _ A 9l-¢l 14l] -6 14l d A
16 AWG/RED/2-1/8" N.T.S.
5173 22 AWG/ORG/8" N.TS. | | Rl - —— o_____ =S
| [ra7o7a] 22 AWG/PNK/8" NT.S. \ ! () @ ! H| - g H
‘ 115 22 AWG/BWN/B" N-TS. ‘ 16 AWG/WHT/13—1/2" NTS. 16 AWG/BLU/7—1,2" NTs, Lo 1O Hm _Ilgél ,,,,,,,,,,,,,,,,,,, é@ﬁ ml
| AN A |
_ - - - - \ \\\//\ \\\)/\ ‘ {E 1 YA H
o o o - oTg] 16 AWG/BLU/7-1/2" NTS. (?) @8 16 AWG/WHT/13—1/2" NT.S. | = T \44
22 AWG/RED/6-1/2" N.T.S. ! r \ ! X =N
mB1-1 | 16 AWG/BLK/2—1/8" N.T.S. |
| [rgy_g| _22AWG/GRN/6-1/2" NTS. \ | | o3 = o2
‘ o 4] 22 AWG/BLK/6-1/2" NTS. ‘ - - - - - - - - -
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DASH No.
-2]-1]-0 'LEOM PART No. peSGGRRf NO. 346050 |
QUANTITY
| 1| 1 [701124—1|EW200 FRONT HOUSING ASS’Y
| i 1| 2 | 347001 [SPRING PIN
o s ; 2 | 3 [711143-1]EW200 CENTER PLATE STAND-—OFF
T B = 1| 4 |701132—1|EW200 SHAFT & CLUTCH ASS’Y
[T i ] 3 1] 5 | 353003 |SHIM RING
| \ | _ | 5q | 353005 |SHIM RING
| | ‘ — | sb | 353006 |SHIM RING
| i | 1| 6 |701123—1|EW200 CENTER PLATE ASS’Y
BNZ =7 7l 2 | 7 | 329013 [HEX NUT
: ] | ] 2 | 8 | 322015 |LOCKWASHER
| 1| o [711153—1|EW200 GASKET
| - 1 | 10 |711140—1 | EW200 REAR COVER
1 1| 11 | 553018 |HOLE PLUG
1 8 | 12 | 304013 |SETSCREW
i SECTION A—A 1 [ 13 [701133—1| EW200 FRICTION BRAKE ASS'Y
‘ FOR CLARITY, REAR COVER 1 | 14 | 508003 [SKT HD PIPE PLUG
| IS REMOVED IN VIEW. 17 |15 |[311020—1 | H20—H58 HELM PUMP WHEEL DISK
1 |16 | 217001 |[QUAD RING
3 | 17 | 311001 [SCREW, FLAT SLOT
075 18 | 116004 | YELLOW BRASS SQR BAR
1| 19 | 316002 |FLATWASHER
@ @ @ 5 \oa 2 6 10 1 | 20 | 309002 |SCREW, HEX HD
5b
7,
i
?1
ol
|
REV. | DATE | DRAWING/DESIGN CHANGE No. BY
JASTRAM ENGINEERING LTD.
135 Riverside Drive
* jastram =
‘ Fax: E6043 186—0334
@ QD;}‘T/EY:)19_01_10|SCALE:N AlDRAWN:P‘K‘APPR.MJN@m
RGP A PRty WAl ekt oo, ™ EW200 ASSEMBLY [Loe e
=L &= SHEET 1 OF 2 D-701120




7777777777777777777777777777777777777777777777777777 DASH_No. TEM
@\T 22 AWG/BLK/5—1/2" ] e [ 22 O T ot/ 2" ] [-7]-5 lQ_U4A L;I%l —2[—1] o | PART No. CCG ROGN@N346050 SPEC.
! 22 AWG/BLK/5-1/2" 22 AWG/GRN/5-1/2" ! | o |
| :s:_‘: s | | pry—— /2,:@ | B1-5 ﬁ /GRN/H/Z.HAWG/GM_I/T o | 1111 [1]1] 1 [701120-0 ] EW200 MECHANICAL SUB ASS'Y
1 TB1-2| 22 AWG/YEL/5-1/2" | 1 |TB1-6 2 ATV ot /2" ‘@ ; 3 O O I I 2 |711144—1| EW200 POT. MOUNTING PLATE
| - ﬁ AWG/BU/51/2" | JEE: | - [=1=-T14 4 | 3 | 350008 [MINI PCB STANDOFF ’
e | | [1g1_3] 22 AWG/RED/5-1/2" ’ ! - == 11T =11 4 | 701191—1 | EW 200 ROI POTENTIOMETER HARNESS ASS'Y
. T | | ool 22 AWG/BLu/s_W-:‘ | - 11 {11 [1]1] 5 |701192—1[EW 200 CMND POT ASS’Y—NO. 1
7777777777777777777777777777777777777777 ! 22 AWG/BLK/5-1/2" ) ! - |1 =]1-=111]7 6 |701192-2 | EW 200 CMND POT ASS'Y—NO. 2
@\T 22 A D51 /3 B B 22 AWG/LT/6-1/2" N LTB"“ B — 1 - -T-1=17 [701192-3[EW 200 CMND POT ASSY—NO. 3
| IR oo Py ‘ | / ﬂ e 1 [=]-[-[-]-1[8 [701193—1]EW 200 DUAL CMND POT ASS'Y-NO. f
et )l | Rl ey | R T B T
. ] | [eie 22 AMEARL =1 B =/ | 4423 |45 11| 828013 |NYLON CABLE TIE
T e oty T 2 s ~@ | " |11 11 [1 1] 12 | 810084 | TERMINAL STRIP
B 22 AWG/ORG/5-1/2" N ‘ F—— 22 AWG/BRN/S5-1/2" = ‘ 1 111 [ 11 [1]13] 810083 [MARKED MARKING PLATE WITH PIN
! / ! ! | 22 AWG/PINK/5-1/2" p | 2121212212114 322007 | LOCKWASHER
‘ TTBB11—190 22ch/mu/3-|/222AWG/L&U/5-1/2” ‘ TBI—13 ‘ 2121212122115 312020 | SCREW, PAN PHIL
Lkl . : |4 ; % ! 2122122216 | 322006 |LOCKWASHER
LTB1—12 22 AWG/BRN/5-1/2 J ' Fe1otel 22 AWG /GRY,/5—1/2 ' ! STol2 121212 17 350015 | SPACER
*********************** - ] 2121212212118 | 840013 |[FORK 16—14AWG NO INSUL
2122122219 | 316006 |FLATWASHER
212222220 | 312017 |SCREW, PAN PHIL
4 144444 21 ] 852023 [CABLE GLAND
4 |44 |4]4a]4a]22] 553017 |TAPERED PLUG
— [ =T=T11[=11123 [711194—1]EW200 INSULATION SHEET
— i la 1 [ 1] 1] 24 [711195—1[EW200 COVER SHEET
111111 ] 25 | 901037 |SERIAL No. LABEL
1 [ 111111 ] 1] 26 ] 353004 |SPRING GRIP FASTENER
MODEL DASH No. APPLICATION ASSEMBLY No.
EW 200 — 31 -1 3 POTS(1 ROI & 2 CMND POTS) W/ DRIVER [ 7011201
EW 200 — 20 -2 2 COMMAND POTS W/OUT DRIVER BOARD |701120-2
EW 200 — 21 -3 2 POTS(1 ROI & 1 CMND POT) W/ DRVER | 701120-3
EW 200 — 10 —4 1 _COMMAND POT W/OUT DRIVER BOARD | 701120—4
EW 200 — 30 -5 3 COMMAND POTS W/OUT DRIVER BOARD |701120-5
EW 200 — 40 -7 2 DUAL COMMAND POTS W/OUT DRIVER BOARD [ 701120-7
NOTES:

1. SEE APPLICATION TABLE & POTENTIOMETER POSITIONING TABLE
FOR ASSEMBLY NUMBER.
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RUDDER ORDER
POTENTIOMETER
(LC—1, LC—1R)

ALTERNATIVE CABLE GLAND
LOCATION FOR DASH No.1, No.3

LOGO ALIGNMENT

U2 +ROS (BLU)}
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(LC—2, LC—2R)
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—4]-3[-2] 1| \o. | PART No. CCGROG-NE 346050 SPEC.
QUANTITY
1 [1 [ 11 ] 1 [711091=1]LC LEVER TOP HOUSING
11 [1 [ 1] 2 [701059—1]LC LEVER MAINSHAFT ASSY
11 [ 1 [ 1] 3 | 404003 |BEARING SLEEVE
22212 4 | 201012 [O-RING
4 444 5 [ 316010 |FLAT WASHER
66|66 | 6 | 326001 |WAVE SPRING WASHER
11 [1 [ 1] 7 [711087=1]LC POT MOUNTING PLATE
22212 8 | 312043 [SCREW, PAN PHIL
2 [1[2 1] 9 [701058=1[1K OHM POT ASSY (LC—1/2)
— [ 1 ]=11]10] 815012 |POT 10K PCB MOUNT
1 1 [ 11 ][ 11]711088=1[LC LEVER HUB
11 [ 1112 | 343020 |DOWEL PIN
11 [ 1] 1]13]711084=1[J0G & LC HANDLE SHAFT
11 [ 1114 ] 132008 [LC LEVER KNOB
1 [ 1 [ 1] 1] 15 [711090=1]LC LEVER BOTTOM HOUSING
4 |4 4416 | 312028 [SCREW, PAN PHIL
11 [ 1 [ 1 [ 17 | 202005 |0O-RING
2 |1 [2]1[18 | 852036 |DUMMY PLUG
21221219 | 201014 [O-RING
— [ 1 ]=111]20 | 852035 |CABLE GLAND
— [ 1] =1[1]21] 823001 |WRE (GRN)
— [3]=1[3]22 | 828013 |NYLON CABLE TIE
— [1 ] =11]23] 856005 |CABLE
11 [ 1] 1] 24 ] 901033 [LEXAN LOGO DISK
— =11 [1]25 [ 901034 |LABEL BODY, LC100
11 [= =126 ] 901035 [LABEL BODY, LC100 REVERSE
1= [1 =127 | 852021 |CABLE GLAND
1 = [1 =128 | 852022 |NUT, CABLE GLAND
1= [ 1 [=129 | 201016 |O-RING
1= [1]=1]30 | 856003 |CABLE
3 |- [3 =131 ] 828015 |NYLON CABLE TIE
MODEL DASH No. APPLICATION ASSEMBLY No.
LC 100 — 1 -1 LEVER CONTROLLER W/ 1 _POT 701008 — 1
LC 100 — 2 -2 LEVER CONTROLLER W/ 2 POTS 701008 — 2
LC 100 — 1R -3 LEVER CTRL REV SCALE W/ 1 POT | 701008 — 3
LC 100 — 2R —4 LEVER CTRL REV SCALE W/ 2 POTS | 701008 - 4
REV. | DATE | DRAWING/DESIGN CHANGE No. BY
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LOCATION

—4]-3[-2] 1| \o. | PART No. CCGROG-NE 346050 SPEC.
QUANTITY

1_|711080—1]J0G LEVER BODY

2 | 404006 | BEARING SLEEVE

3 | 857002 |MICRO SWITCH

4 | 856005 |CABLE

5 | 316005 | FLAT WASHER

6 | 312006 |SCREW, PAN PHIL

7 | 312007 [SCREW, PAN PHIL

8 | 852035 |CABLE GLAND

9 | 201014 |O=RING

10 [701057—1]J0OG LEVER SHAFT
201012 | O—RING

12 | 605002 |TORSION SPRING

13 17110821

JOG LEVER HUB

14 17110841

JOG & LC HANDLE SHAFT

15 132007

JOG LEVER KNOB HANDLE

16 852036 | DUMMY PLUG

17 [711081-1]JOG LEVER BOTTOM PLATE
18 202003 | O—RING

19 201008 | O—RING

20 312042

SCREW, FLAT PHIL

21 901032

LEXAN LOGO DISK

22 856006

CABLE

Slolalo|lo|l=|alalalalal= N No= S D] D)= =
Sl =mlolol=|alalalalal=Nw N ]I ]= =
-
-

23 828015

NYLON CABLE TIE

MODEL DASH No. APPLICATION ASSEMBLY No.
JO 100 — 1 =1 JOG LEVER W/ 1 SET MICROSWITCH 7010051
JO 100 = 2 -2 JOG LEVER W/ 2 SETS MICROSWITCH 701005-2
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CCG DOC NO. 346050

Jastram

6.3 COMPONENT MANUALS

GENERAL

The following standard component manuals contain information on the individual
components and not the specific system as described throughout this manual. These
standard component manuals may contain general system drawings that are included to
assist in understanding the general function of these components. If a discrepancy
exists between the information contained in a standard component manual and the
earlier sections of this manual, earlier sections should be followed.

Reference should be made to these standard component manuals for such information
as:

general descriptions of the component.
component specifications.

installation particulars and overall dimensions.
component set up and adjustment locations.
maintenance and parts information.
component trouble shooting.

COMPONENT MANUALS - STEERING CONTROL
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System Manual

Digital Steering Control System
Model: DSC 100 and MCP 100

Document No.: MANO01504
Revision: B

This manual is subject to change without prior notice.
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PREFACE

INTRODUCTION

AUDIENCE

Jastram’s Digital Steering Control system provides an advanced form of rudder
position control for a wide variety of vessels and ships. The Digital Steering
Control system consists of five basic components:
e The main Digital Steering Controller
At least one Mode Control Processor
At least one steering input device
A rudder feedback unit
A steering gear hydraulic power unit

The main Digital Steering Controller can communicate with up to five Mode
Control Processors installed at various locations on the vessel. Each Mode
Control Processor can accommodate a wide variety of steering input device
options.

NOTE:

This manual assumes that the mechanical steering gear and the hydraulic power
unit have been successfully commissioned and tested prior to application of
power to the Digital Steering Control System.

Sections 1 and 2 of this manual provide a description, specifications, installation
information and commissioning information for each of the inputs and outputs of
the main Digital Steering Controller and the Mode Control Processor. This
information is to be used during the design and layout of the vessels steering
control system in order to select the desired modes and locations of steering
control as well as to determine what ancillary devices may be required. Specific
installation information is also provided for those installing and connecting the
equipment.

Section 3 provides a description of the system operation for each type of steering
mode and each of the configuration options. This information provides vessel
operators with a detailed description of how the vessels rudder position will be
controlled and how the overall system will be operated.

Section 4 provides the information necessary to commission and calibrate the
steering control system.

CONVENTIONS

Acronyms
DSC - Digital Steering Controller
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MCP — Mode Control Processor

SCP — Station Control Processor (individual circuit board inside MCP)
DH - Digital Helm pump

DHM - Digital Helm Manifold

RFU — Rudder Feedback Unit

RAI — Rudder Angle Indicator

ROI — Rudder Order Indicator

NFU — Non Follow Up

FFU — Full Follow Up

HPU — Hydraulic Power Unit

NOTE:
This is a note, which presents interesting and useful information.

CAUTION:
If this information is not followed, the result could cause damage to the hardware,
software or possibly injury to people.

WARNING:
IF THIS INFORMATION IS NOT HEEDED, INJURY OR DEATH OF PEOPLE
AND DESTRUCTION OF PROPERTY MAY RESULT.
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1 DSC

1.1 GENERAL

WARNING:

IN ORDER TO MAINTAIN SAFE VESSEL OPERATION JASTRAM
STRONGLY RECOMMENDS THAT ALL STEERING SYSTEMS HAVE SOME
MEANS OF AUXILIARY STEERING. REVIEW ALL TECHNICAL
DESCRIPTIONS AND DOCUMENTAION AND CONFIRM THAT ADEQUEATE
AUXILIARY STEERING IS FITTED.

WARNING:

IN ORDER TO MAINTAIN SAFE VESSEL OPERATION CREW MUST REVIEW
ALL TECHNICAL DESCRIPTIONS AND DOCUMENTATION AND KNOW
PROCEDURES REQUIRED TO QUICKLY TRANSFER TO THE AUXILIARY
MEANS OF STEERING.

Description

The Digital Steering Controller (DSC) is the main control component of the digital
steering control system. The DSC communicates with up to five Mode Control
Processor(s) (MCP) at various locations on the vessel. Each MCP is connected
to the DSC through a single communication cable thereby reducing the cabling
and termination requirements to each of the steering control stations.

The DSC also connects to the Rudder Feedback Unit (RFU) and the directional
solenoid valve of the Hydraulic Power Unit (HPU) in order to provide the closed
loop positional control of the steering gear. Connection interfacing to a variety of
autopilot systems is provided through the DSC as is the optional connections to a
backup Non Follow Up controller.

The firmware program running in the DSC manages all of the MCP’s in order to
ensure that only one steering input device is able to control the position of the
rudder at any given time. The same DSC can be used to control either on-off or
proportional type directional solenoid valves. On-off valves control the flow of
hydraulic fluid in fixed manner while proportional valves vary the flow of hydraulic
fluid allowing the rudder to accelerate and decelerate during rudder movements.

The DSC is configured and commissioned through the use of a portable PC and
a proprietary software program. The DSC can also be configured and
commissioned using the keypad and LCD screen on the DSC. When the DSC is
operating in its run mode the LCD screen is used to provide real-time operating
information such as the station and mode in control, the commanded rudder
position, the actual rudder position and the status of the solenoid outputs. The
LCD screen will also provide information on current and past fault conditions that
may have occurred.

Doc No.: MAN01504, 25-03-10 DSC 100 & MCP 100 Manual



DSC - General

CCG DOC NO. 346050

Jastram

Page 8 of 100

See also:

Specifications

Enclosure Protection: ...........cc..........
Operable Ambient Temperature:......
Supply Voltage: ...,
Power Consumption: ............ccc.........

EMC Protection: ......cooovueveeeeiiaeiennn..
DIiMEeNSIONS: ....eeeeee e

Weight: ..o
Maximum rudder speed....................
Rudder position accuracy.................
Safe distance to compass: ...............
Short Circuit Protection: ..................

2.1 MCP General Description

IP 22, NEMA 2

-25°C to +70°C

12 or 24VDC, -30% +30%
Dependent on system configuration
approx. 7 Watts, DSC only
EN60945, 2005

Approx. 13" x 10” (330mm x 254mm)
see drawing 5.1

4.25 Lbs. (1.93 kg)

8 seconds (on-off)

5 seconds (proportional)

+%5°

2 Ft. (0.63 m)

Controller (F1), 4 Amps

Directional Solenoid (F2), 4 Amps
DHM/Speed Solenoids (F3), 4 Amps
Bulkhead any orientation

Mounting:

Installation
The DSC is to be bulkhead mounted in an indoor location protected from
exposure to the weather. See Drawing 5.1 for DSC Overall Dimensions.

Choose a location that will allow for easy viewing of the information display,
removal of the DSC lid and access to the fuse cover (left side) and the serial port
cover (front). Ensure there is adequate space to run the necessary cables and to
strap them to the DSC. The DSC is provided with strain relief slots in order to
strap the cables to the DSC enclosure bottom.

The DSC can be mounted using four 2" (6mm) screws or bolts with washers.
Ensure proper grounding of the DSC enclosure to the hull or shop’s electrical
bonding system.

NOTE:

The DSC enclosure top, including the circuits, can be separated and removed
from the DSC enclosure bottom without removing the enclosure bottom from its
shipboard mounting location.

Commissioning

The Digital Steering Control system can be commissioned in either of two ways,
using a PC or laptop running Jastram’s DSC Setup Software or through the
keypad and display screen on the front of the DSC enclosure.

Prior to commissioning, ensure that steering gear and hydraulic system are
properly commissioned and in normal operating condition. Have the technical
data of the steering gear handy such as the hard over angles, rudder speed,
directional valve type and solenoid specifications.

Doc No.: MAN01504, 25-03-10 DSC 100 & MCP 100 Manual



CCG DOC NO. 346050

DSC - General Jn.'d'

Page 9 of 100

For information regarding commissioning using the DSC Setup Software see
section 4.1.

For information regarding commissioning using the keypad and display screen
see section 4.2.

Doc No.: MAN01504, 25-03-10 DSC 100 & MCP 100 Manual



CCG DOC NO. 346050

DSC- Serial Links Jnd

--
Page 10 of 100

1.2 SERIAL LINKS
1.2.1 DSC To MCP Communications

Description

The DSC is provided with communication links for up to five MCP’s. These
communication links transmit and receive all of the information required by the
MCP over a single four conductor, twisted pair cable. Due to this simple design
only one cable is required to run from the DSC to each present or possible future
steering control station.

NOTE:

During vessel construction, an extra cable could be run between the DSC and
the flybridge of a vessel even if no control components are presently installed at
the flybridge station. Controls can then be added to the flybridge at a later date
without having to dismantle overheads to run new cables.

The DSC is provided with built in components to communicate with one MCP.
Each additional MCP requires a pluggable 1/O circuit card to be installed in the
DSC’s MCP communication slot to complete the interface.

This connection also supplies the necessary power to the MCP. The power
being sent to the MCP is derived directly from the power supplied to the DSC.

See also: 2.2.1 MCP to DSC Communications

Specifications

Cable: .o, 2 twisted shielded pairs, 120Q controlled
impedance, RS485 communication cable,
Belden® 9842 or equiv.

Maximum cable length: .................... 230m (750 ft.)
Connector:........cccceeeeeeiiii 5.08mm pitch screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
22 00— —o0 2
23 o— N\ 24 AWG/4/SHIELDED —o0 3 MCP #1
DSC o4 —a TB1
25 o— ——o 5

The DSC to MCP communication cable must be RS-485 shielded, twisted pair,
communication cable with a controlled impedance of 120 Ohms, Belden® 9842
or equivalent. This cable’s shielding is to be connected to the DSC enclosure.
See Drawing 5.4 for DSC Shield Connection Configuration.

Up to five MCP’s may be connected to each DSC. Additional MCP’s are
connected to the DSC using the following terminals:
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1.2.2

MCP #2 connects to DSC terminals 48 to 52
MCP #3 connects to DSC terminals 26 to 30
MCP #4 connects to DSC terminals 53 to 57
MCP #5 connects to DSC terminals 31 to 35

Connection of additional MCP’s 2 through 5 will require the installation of CAN
I/O PCB’s (see item #11 in drawing 5.2 DSC 100 Assembly) at the following
locations:

MCP #2 requires CAN I/O PCB Assembly connected to J14

MCP #3 requires CAN I/O PCB Assembly connected to J17

MCP #4 requires CAN I/O PCB Assembly connected to J15

MCP #5 requires CAN I/O PCB Assembly connected to J18

Commissioning

Each MCP installed in the system must be enabled through the DSC and then
each enabled MCP requires information input as to the modes of steering control
and options available for each station.

For information regarding commissioning using the DSC Setup Software, see
section 4.1.1.

For information regarding commissioning using the keypad and display screen
see section 4.2.2.

DSC To DSC Communications

Description

Two DSC’s can pass information between each other through an additional
communication channel. This communication channel is only used when two
Digital Steering Control systems need to share information. Two systems may
need to share information in an independent rudder system using either digital
FFU inputs or when the autopilot interfacing is done in a master / slave
arrangement. Use of this communication channel requires a pluggable I/O circuit
card to be installed in the DSC’s inter-DSC communication slot to complete the
interface.

Specifications

Cable: ..., 1 twisted shielded pair, 120Q controlled
impedance, RS485 communication cable,
Belden® 9841 or equiv.

Maximum cable length: .................... 230m (750 ft.)
Connector.........ccceeveeeeee e 5.08mm pitch screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
UNIT 1 61 A 24 AWG/2/SHIELDED —o 61 UNIT 2
A s g
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The DSC to DSC communication cable must be RS-485 shielded, twisted pair,
communication cable with a controlled impedance of 120 Ohms, Belden® 9841
or equivalent. This cable’s shielding is to be connected to the DSC enclosure.
See Drawing 5.4 for DSC Shield Connection Configuration.

Connection of the DSC to DSC communication will require the installation of a
CAN /O PCB (see item #11 in drawing 5.2 DSC 100 Assembly) connected to
J16.

Commissioning

Systems using DSC to DSC communication in an independent rudder system or
master / slave autopilot arrangement need to have these functions turned on.
Dual synchronization is turned on through the DSC Setup Software in the System
Configuration Window (see section 4.1.1) or through the DSC menu of the
keypad setup (see section 4.2.1). Master / Slave autopilot arrangement is turned
on through the DSC Setup Software in the Autopilot Configuration Window (see
section 4.1.1) or through the Autopilot menu of the keypad setup (see section
4.2.5).
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1.3 INPUTS

1.3.1 Power Supply

Description

The power supply for the Digital Steering Control System is typically derived from
the ship’s power source or from Jastram’s Motor Starter and Alarm Unit. The
DSC has a power switch on the side of the enclosure. After this power switch,
the supply is split into three separate circuits each provided with its own short
circuit protection fuse. The power supply is monitored by the DSC and a fault
condition can be displayed if the power supply falls out of an acceptable range.

In addition to the constant power supply described above, a switched power
supply can also be connected to the DSC. In some cases the power supply will
be switched through an auxiliary contact on the hydraulic power unit's motor
starter contactor or through a pump sensor on an engine driven system. This
switched power supply is used by the DSC to determine if the HPU’s hydraulic
pump is running or stopped. When the pump is not running the DSC will
automatically turn off the directional valve outputs and switch to manual steering
if provided.

Specifications

Supply Voltage: .......ooooivievveeeiiinns 12 or 24VDC, -10% +20%

Power Consumption: ..............ccueeee. Dependent on system configuration
approx. 7 Watts, DSC only

Short Circuit Protection: ................... Controller (F1), 4 Amps

Directional Solenoid (F2), 4 Amps
DHM/Speed Solenoids (F3), 4 Amps

CoNNECtOr: ....uiiiieiieeiiieeee e, 5.08mm pitch screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
) 10A BREAKERF>OS
DSC 20 o—H 16 AWG/3/SHIELDED o SWCH POS.
! o—i L5 onp
TO MAIN POWER SUPPLY
FOR STEERING CONTROL

Cable conductor (16 AWG) is the suggested minimum diameter based on a
maximum cable length of 200 ft. (61 m). For each additional 100 ft. (30 m) of
cable length, the diameter of cable conductors should be increased by 1 AWG.
This cable’s shielding is to be connected to the DSC enclosure. See Drawing 5.4
for DSC Shield Connection Configuration.

The steering control power supply can be derived from the ship’s main service
switchboard or from Jastram’s Motor Starter & Alarm unit. The steering control
power supply is to be provided with a 10 Amp breaker and local disconnect
switch adjacent to the hydraulic power unit controlling the rudder.
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If a Switched Positive signal is used, this signal is to be on when the hydraulic
power unit pump is running and off when the hydraulic power unit pump is
stopped.

CAUTION:

Ensure main steering control power supply is turned off prior to connection to the
DSC. Check the polarity of power supply connections to the DSC. Do not turn
on the main steering control power supply until all connections are made and
checked.

WARNING:

IN SOME INSTALLATIONS THE POWER SUPPLY TO THE MAIN STEERING
CONTROL SYSTEM MUST BE DISCONNECTED IN ORDER TO INVOKE
OPERATION OF THE AUXILIARY STEERING GEAR. THE MAIN STEERING
CONTROL SYSTEM POWER SUPPLY CAN BE DISCONNECTED AT ITS
SOURCE OR BY USING THE POWER SWITCH LOCATED ON THE LEFT
SIDE OF THE DSC ENCLOSURE.

Commissioning

The DSC must be told if it is connected to a 12 or 24 VDC supply. The DSC can
also be set up to monitor the input power and display an alarm if the supply falls
out of an acceptable range. These settings are input through the DSC Setup
Software in the System Configuration Window (see section 4.1.1) or through the
DSC menu of the keypad setup (see section 4.2.1).

1.3.2 Rudder Feedback

Description

The rudder feedback signal is an analog signal that represents the actual position
of the rudder the DSC is controlling. The rudder feedback input is capable of
supply power to and receiving signals from a resistive device such as a
potentiometer or from a device outputting a differential analog voltage signal.

The rudder feedback signal is calibrated by the DSC and therefore it is not
necessary to make precise adjustments of the feedback signal with respect to the
actual rudder position. The polarity of the rudder feedback signal can also be
corrected at the DSC, therefore if the polarity of the signal must be reversed in
order to attain a stable system, this can be done through the DSC setup program
without removing any of the connections.

The DSC monitors the rudder feedback signals in order to freeze the rudder
position if a failure in the signals is detected.

Specifications
Power Supply Output: .............oeeeeeee 12 or 24VDC, -10% +20%
Potentiometer Supply: .......ccccuuueeee 5VDC

Doc No.: MAN01504, 25-03-10 DSC 100 & MCP 100 Manual



DSC - Inputs

Jastram

Page 15 of 100

CCG DOC NO. 346050

am

Potentiometer Range: .............c........ 1kQ to 10kQ

Maximum Differential Input:.............. 14 VDC

Differential Input Impedance: ........... 133 kQ

Maximum Rudder Angle:.................. 165°

Cable Break Protection: ................... Yes

Connector: ... 5.08mm pitch screw terminals
Installation

1.

Potentiometer feedback connections.

TERMINAL FROM

CABLE No.

TERMINAL TO

20 AWG/3/SHIELDED

38 o— EDW RFU
DSC 39 o—H o WIPER |— Ro7
1 o—b: L o v

This cable’s shielding is to be connected to the DSC enclosure. See Drawing 5.4
for DSC Shield Connection Configuration. If a potentiometer type rudder
feedback signal is used, jumpers J8 and J10 in the DSC must be set to the ‘SE’
position. Jumper J39 can also be shorted in order to enable feedback cable
break protection.

2. Differential analog feedback connections.
TERMINAL FROM CABLE No. TERMINAL TO
37 o— —o0 POS
39 0— N\ 20 AWG/4/SHIELDED ——o0 +RFS
DSC 40 0— Lo _rrs|[ Y
41 o— —o0 NEG

This cable’s shielding is to be connected to the DSC enclosure. See Drawing 5.4
for DSC Shield Connection Configuration. If differential analog type rudder
feedback signal is used, jumpers J8 and J10 in the DSC must be set to the ‘DF’
position.

Feedback cable break can not be used with differential analog feedback
therefore jumper J39 must be removed.

The POS / NEG connections provide a supply that can be used to power the
rudder feedback circuit. This power supply output is the same voltage level as
the main input voltage.

Commissioning

In order to commission the system’s rudder feedback, the DSC must be setup for
either potentiometer (single ended) or differential input through the use of the
jumpers on the DSC main circuit board. Once the jumpers are properly set the
system must be told where the rudder’s two hard over positions and center
position are located. This procedure is done through the DSC Setup Software’s
Rudder Feedback Calibration window (see section 4.1.2), or through the keypad
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setup’s Calibration screen (see section 4.2.4). If the polarity of the feedback
signal is backwards it can easily be reversed in the DSC Setup Software’s
Rudder Feedback Configuration window (see section 4.1.1), or through the
keypad setup’s Calibration screen (see section 4.2.5).

1.3.3 Autopilot Solenoid Command Signals

Description
The DSC can interface with autopilot systems outputting either directional
solenoid command signals or analog rudder order signals.

NOTE:

Whenever possible, the autopilot command interfacing should use the analog
command signals described in 1.3.4. An autopilot which outputs analog rudder
command signals will normally not require its own rudder feedback signal.

The solenoid command input provides interfacing to autopilot systems only
capable of outputting on-off type directional solenoid command signals. The
input is capable of receiving signals from a positive common or negative common
autopilot output. These autopilot command signals are optically isolated by the
DSC providing galvanic isolation. This type of autopilot command signal requires
that the autopilot system includes its own rudder feedback signal.

When this type of autopilot command signal is used in a dual independent rudder
system the two steering control systems will operate in a master / slave
arrangement. The autopilot system will send its command signals to one of the
DSC’s in order to control the ‘master’ rudder. The remaining rudder will operate
as the ‘slave’ rudder and will receive its positional commands from the ‘master’
DSC through the use of the DSC to DSC communication channel.

See also: 1.3.4 Autopilot Analog Command Signals
1.3.5 Autopilot Acknowledge
1.4.4 Autopilot Request

Specifications

Command Voltage:.........ccccccerernnnnns 12 or 24VDC
Command Format: .........ccccceeeeinnnes Common positive or common negative
Galvanic Isolation: ............................ Yes (optical)
Cable Break Protection .................... No
Connector: ... 5.08mm pitch screw terminals
Installation

TERMINAL FROM CABLE No. TERMINAL TO

66 o— 20 AWG/3/NOT SHIELDED o COMM
DSC 67 o o PORT |— PILOT
68 o— Lo STBD
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These connections may be combined in the same cable as the autopilot
‘Request’ and ‘Acknowledge’ handshake signals (see 1.3.5 and 1.4.4).

Autopilot solenoid command signals may be positive common or negative
common and may be either 12 or 24 VDC.

Autopilots are interfaced to the steering control system using either these
solenoid command signals or the analog command signals (see 1.3.4).

Commissioning

If the autopilot is interfaced using the solenoid command signals, the Autopilot
Type must be set to ‘On-Off through the DSC Setup Software’s Autopilot
Configuration window (see section 4.1.1), or through the keypad setup’s Autopilot
menu screen (see section 4.2.5). No other commissioning procedures are
required for this type of interface.

1.3.4 Autopilot Analog Command Signals

Description
The DSC can interface with autopilot systems outputting either directional
solenoid command signals or analog rudder order signals.

NOTE:

Whenever possible, the autopilot command interfacing should use analog
command signals. An autopilot which outputs analog rudder command signals
will normally not require its own rudder feedback signal.

The analog command input provides interfacing to autopilot systems capable of
outputting one or more differential analog command signals representing the
autopilot’s desired rudder position. The signal is a differential voltage signal
proportional to the autopilot’s rudder command. Normally this signal is within
+10V where 0V defines a midship rudder command and the +10V defines +45
degree hard over commands. The voltage levels expected on this input are
adjustable through the DSC. This type of autopilot command signal does not
require that the autopilot system include its own rudder feedback signal. Analog
command inputs allow the system to retain proportional steering control which
will accelerate and decelerate the rudder during rudder movements commanded
by the autopilot.

Most analog autopilot systems are able to output two isolated analog command
signals. When this is available, dual independent rudder systems will receive
commands from separate autopilot output channels and each DSC will continue
to operate independently. When only one analog command signal is available,
the two steering control systems must be set up to operate in a master / slave
arrangement as described in section 1.3.3, however proportional control of the
rudder can be maintained.

See also: 1.3.3 Autopilot Solenoid Analog Command Signals
1.3.5 Autopilot Acknowledge
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1.3.5

1.4.4 Autopilot Request

Specifications

Maximum Differential Input:.............. +10VDC

Differential Input Impedance: ........... 110 kQ

Galvanic Isolation: ................ceeeee. No
Connector:........ccceeeeeeiii 5.08mm pitch screw terminals
Installation

CABLE No. TERMINAL TO

2 fmtgg}— PILOT

TERMINAL FROM
64 o— N\

This cable’s shielding is to be connected to the DSC enclosure. See Drawing 5.4
for DSC Shield Connection Configuration. These connections may be combined
in the same cable as the autopilot ‘Request’ and ‘Acknowledge’ handshake
signals (see 1.3.5 and 1.4.4).

20 AWG/2/SHIELDED

Autopilots are interfaced to the steering control system using either these analog
command signals or the solenoid command signals (see 1.3.3).

Commissioning

If the autopilot is interfaced using the analog command signals, the Autopilot
Type must be set to ‘Analog’ through the DSC Setup Software’s Autopilot
Configuration window (see section 4.1.1), or through the keypad setup’s Autopilot
menu screen (see section 4.2.5). Other adjustment parameters for the analog
command signals are also described in these sections.

Autopilot Acknowledge

Description

The Autopilot Acknowledge signal is one half of the DSC / Autopilot handshake
which is designed to ensure that control will not be transferred unless both
systems agree. The other half of the handshake is the Autopilot Request signal
described in section 1.4.4 The DSC will not move the rudder in response to
autopilot rudder commands until both the request and acknowledge conditions
have been met.

The Autopilot Acknowledge input reads the status of a dry contact which is part
of the autopilot system. When the autopilot system is ready to output steering
commands and assume control of the rudder it is to close the dry contact
connected to this input. Autopilot systems normally refer to this signal as ‘auto
on’ or ‘drive engage’.

NOTE:

01504, 25-03-10
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Refer to specific autopilot system for information pertaining to the availability and
functionality of this interface signal.

See also 1.4.4 Autopilot Request

Specifications

Signal Type: ..o Dry contact by autopilot system
Cable Break Protection ................... Yes

Connector: ... 5.08mm pitch screw terminals
Installation

TERMINAL FROM

CABLE No.

TERMINAL TO

420—|

20 AWG/2/NOT SHIELDED

43 o—!

oso—

2 ﬁgi }— PILOT

These connections may be combined in the same cable as the autopilot
‘Command’ signal and ‘Request’ handshake signal (see 1.3.3 or 1.3.4 and 1.4.4).

The autopilot acknowledge signal may be output directly by the autopilot system
as a dry contact. Alternatively an external relay may be used in order to change
an autopilot’s acknowledge or clutched output signal from a voltage to a dry
contact.

CAUTION:

The steering control system will not transfer to control of the rudder position to
the autopilot unless a contact closure is present across the autopilot
acknowledge terminals.

1.3.6

Commissioning
There are no specific commissioning procedures associated with this connection.

Backup NFU System

Description

These connections allow for a backup NFU jog lever to be directly connected to
the HPU’s directional solenoid valve. The backup NFU system’s power supply
and command signals are isolated from the DSC through the use of a directional
solenoid control relay. Whenever the control relay is de-energized the backup
NFU system, including its power supply, is directly connected to the directional
solenoid valve (see 1.4.1). The directional solenoid control relay also provides a
dry contact output to indicate the status of the backup NFU system. This output
is described in section 1.4.5.

In case of a failure in the main power supply to the DSC, the backup NFU system
is automatically made operational. The backup system can also be invoked on
demand by disconnecting the main power supply to the DSC or by turning off the
DSC power switch on the side of the DSC enclosure. The DSC can be
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configured so that the backup NFU system will also be activated whenever the
JOG mode of steering control is selected at the main steering control station.

The backup NFU system is only capable of outputting on-off signals to the
directional solenoid valve, therefore the backup NFU system can not provide
acceleration and deceleration of the steering gear. For operation with a
proportional directional solenoid valve, a rheostat is connected in series with the
backup system’s power supply. This rheostat provides current limitation and
rudder speed control for the backup NFU system. See drawing 5.4 DSC Backup
NFU Simplified Schematic.

See also: 1.4.5 Backup NFU Status Output

Specifications

Supply Voltage: ..., 12 or 24 VDC
Power Consumption: .........ccccccecuunnes Dependent on directional solenoid
Short Circuit Protection: .................. No
Connector:........cccoeeeeeeiiiii 5.08mm pitch screw terminals
Installation

TERMINAL FROM CABLE No. TERMINAL TO

10A BREAKER
DSC 14 o——— | 16 AWG/2/NOT SHIELDED —o o/ X0 POS
13 o-me Lo NEG.

OPTIONAL ,
RHEOSTAT TO SHIP'S EMERGENCY

POWER SUPPLY FOR
BACKUP STEERING CONTROL

16 AWG/3/NOT SHIELDED
DSC 13 0 /3/ <COM NFU
11 o—d | o\s7gp| DEVICE

The backup steering control power supply is to be provided with a 10 Amp
breaker.

Install optional 25 Ohm, 50 Watt adjustable rheostat in series with the negative
line of the backup steering control power supply for use with proportional 4-way
directional solenoid valves. On-off type directional solenoid valves do not require
optional rheostat. Optional rheostat facilitates rudder speed adjustment under
backup steering control when used with a proportional steering control system.
Rheostat kits are available from Jastram. See drawing 5.5 DSC Backup NFU
Rheostat Mounting Arrangement.

If backup NFU steering is backwards reverse the port and starboard leads at the
NFU device.
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Commissioning

If the Backup NFU system is used with a proportional solenoid valve, the
adjustable rheostat must be adjusted in order to attain the required rudder speed
under NFU control.
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1.4 OuTPUTS

141 Dir

ectional Solenoid

Description

The directional solenoid output provides the port and starboard rudder
commands to the 4-way directional solenoid valve on the Hydraulic Power Unit.
The solenoid common signal is a positive 12V or 24V signal that is connected to
the common wire of the 4-way directional valve. The PORT and STBD command
signals provide on-off or proportional commands to pull the spool of the 4-way
valve in either direction. The directional solenoid outputs are generated either by
the DSC or by the backup NFU system described in section 1.3.6. The
directional solenoid outputs from the DSC are provided with short circuit
protection via Fuse #2 on the DSC.

On-Off commands output full voltage signals that completely shift the spool of a
directional valve giving on-off control of rudder position. Proportional commands
output a pulse width modulated signal that controls the current flow to a
proportional directional valve. Increasing the current to a proportional valve
increases the amount of spool shift and therefore the flow rate of the hydraulic
fluid. The proportional signals allow the DSC to control the acceleration,
deceleration and speed of the rudder movements. Proportional control provides
for smooth quiet operation of the rudder and reduces wear and tear on the
mechanical components of the steering gear.

The directional solenoid output signals from the DSC are only operational if the
switched power signal is applied to the DSC. Arranging the signals in this
manner will ensure that the directional solenoids are only being energized when
power steering is available. The DSC monitors certain signals such as rudder
feedback in order to shut down the directional solenoid outputs and hold the
present rudder position if a failure in the signal is detected.

The directional solenoid output signals are routed through the RFU to take
advantage of rudder angle limit switches contained in the RFU. These limit
switches serve to stop the steering gear travel before any mechanical stops are
reached. The adjustable limit switches are cam operated and directly coupled to
the rudder stock through a mechanical linkage.

Specifications

Output Voltage ..........ccccvvveveeeeiinnnnes 12 or 24 VDC

Output Format..................l Common positive, switching negative
Maximum Output Power................... 48 W

PWM Frequency........cccccceeviiiiinnnen. 2 kHz
Connector:........ccceeeeeiiiii 5.08mm pitch screw terminals
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Installation
TERMINAL FROM CABLE No. TERMINAL TO
— SHLD | RUDDER
17 00— | —o COMM| _ LIMIT
pse— 16— 16 AWG/3/SHIELDED o ooRT [ SWITCH
15 O—b”'} Lo STBD CIRCUIT
RUDDER | SHLD A—WAY
LIMIT __| COMM o— 16 AWG/3/SHIELDED 0 COMMI precTionaL
SWITCH PORT © o PORT
CIRCUIT U SOLENOID
STBD o— ——o STBD VALVE

Cable conductor (16 AWG) is the suggested minimum diameter based on a
maximum cable length of 200 ft. (61 m). For each additional 100 ft. (30 m) of
cable length, the diameter of cable conductors should be increased by 1 AWG.
This cable’s shielding is to be connected to the DSC enclosure. See Drawing 5.4
for DSC Shield Connection Configuration.

High transient voltages can occur when an inductive load such as a directional
solenoid valve is energized and de-energized. In order to protect the system
against these potentially harmful voltages transient voltage suppressors should
be installed at the directional solenoid valve.

Directional solenoid signals are to be routed through rudder angle limit switches
which serve to stop the steering gear travel before any mechanical stops are
reached. Rudder limit switches are to be coupled to the rudder stock through a
mechanical linkage.

Commissioning

Information regarding the type and specifications of the directional solenoid used
are entered through the DSC Setup Software’s Valve Settings window (see
section 4.1.1), or through the keypad setup’s DSC menu screen (see section
4.2.1).

1.4.2 Fast Rudder Solenoid

Description

This output provides commands to control a high speed flow control solenoid
valve included with an on-off directional valve. The DSC controls this output
sending a full voltage signal to energize the high speed valve that will increase
the flow rate of the HPU. This output signal is only operational if the switched
power signal is applied to the DSC. Arranging the signal in this manner ensures
that the solenoid is only being energized when power steering is available.

This signal allows the operator to select between two levels of rudder speed with
an on-off HPU. In the Fast Rudder mode of steering control, the DSC controls
this output in order to step the rudder speed up and down during larger rudder
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1.4.3

movements. The rudder speed is reduced during final approach to the
commanded rudder position. Controlling the rudder position in this manner
provides for more precise and quiet control of rudder movements as well as
reducing wear and tear on the mechanical components of the steering gear.

Specifications

Output Voltage ..........ccccvveveeeeiiinnns 12 or 24 VDC
Maximum Output Power................... 48 W
(070] ] o [=Te3 (o] SRR 5.08mm pitch screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
HPU FAST
6 00— 16 AWG/2/NOT SHIELDED [—© +SPEED| RUDDER
DSC 7 oI Lo _speep| SOLENOID
VALVE

Fast rudder solenoid valves are not fitted with all steering systems. Proportional
steering control systems will not include a fast rudder solenoid valve. Refer to
the steering gear hydraulic system for information regarding the utilization of this
output.

Commissioning

If the Fast Rudder Solenoid output is used the Dual Speed option must be turned
on through the DSC Setup Software’s System Configuration window (see section
4.1.1), or through the keypad setup’s DSC menu screen (see section 4.2.1).

Digital Helm Manifold Solenoids

Description

These signals provide control of the Digital Helm Manifold (DHM) Bypass and
Limit solenoid valves. When the Bypass solenoid is energized the digital helm
pump’s hydraulic output lines are connected together allowing the helm pump to
turn without pumping hydraulic fluid to the steering gear. Energizing the bypass
solenoid puts the digital helm pump into its power steering mode of operation.
With the Bypass solenoid de-energized the digital helm pump is directly
connected to the steering gear and therefore in its manual mode of operation. If
power to the DSC fails or is disconnected manual steering control will be
automatically invoked.

The Limit solenoid valve serves to provide feel on the helm when the rudder
position commanded by the digital helm is at hard over. When the digital helm’s
rudder command reaches hard over the DSC will energize the limit solenoid
which will not allow the digital helm to continue turning. The number of wheel
turns representing a hard over to hard over command is adjustable through the
DSC setup.

These output signals are only operational if the switched power signal is applied
to the DSC. Arranging the signals in this manner ensures that the solenoids are
only being energized when power steering is available. This arrangement also
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causes manual steering to be automatically invoked whenever power steering is
not available.

See also: 2.3.5 Digital FFU Command Device

Specifications

Output Voltage ..........ccccvveeveeeiinnnnes 12 or 24 VDC
Maximum Output Power................... 48 W
Connector.........cccceeeeeeeiii 5.08mm pitch screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
_ DHM
osc — 100/ 16 AWG/2/NOT SHIELDED —oO HELM COM|  BYPASS
8 o—J L—o Bypass| SOLENOID
— VALVE
_ DHM
10 0— 16 AWG/2/NOT SHIELDED —O HELM COM[  LIMIT
DSC — 9 ¢ I L—o LUMIT \S/gllz\E/EOID

Digital Helm Manifold (DHM) solenoid valves are not fitted with all steering
systems. Only steering control systems using Jastram’s Digital Helm Pump will
include a DHM.

Refer to the steering gear hydraulic system and drawing 5.7 Digital Helm &
Manifold Hydraulic Schematic for information regarding the utilization of this
output.

Commissioning
There are no specific commissioning procedures associated with this connection.

1.4.4 Autopilot Request

Description

The Autopilot Request signal is one half of the DSC / Autopilot handshake which
is designed to ensure that control will not be transferred unless both systems
agree. The other half of the handshake is the Autopilot Acknowledge signal
described in section 1.3.5. The DSC will not move the rudder in response to
autopilot rudder commands until both the request and acknowledge conditions
have been met.

The Autopilot Request is a normally open dry contact in the DSC. This normally
open contact closes when Autopilot control is selected through the use of the
MCP’s steering mode selector inputs described in section 2.3.1. This dry contact
output can be used by the autopilot system in order to automatically switch the
autopilot from a standby mode to the auto mode when autopilot control is
requested. Autopilot systems normally refer to this as remote mode selection.

See also: 1.3.5 Autopilot Acknowledge
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1.4.5

Specifications

Signal Type: ..o Dry contact

Maximum Switching Capacity .......... 0.5 Amps
Connector:........cccceeeeeeiiie 5.08mm pitch screw terminals
Installation

CABLE No. TERMINAL TO

TERMINAL FROM

Q
DSC { 1 REQ} PILOT

45 o— 20 AWG/2/NOT SHIELDED

46 o—

These connections may be combined in the same cable as the autopilot
‘Command’ signal and ‘Acknowledge’ handshake signal (see 1.3.3 or 1.3.4 and
1.3.5).

The autopilot request contact can be used by the autopilot system in order to
automatically switch the autopilot from a standby mode to the auto mode when
autopilot control is requested. Autopilot systems normally refer to this as remote
mode selection.

The use of this signal is optional as some autopilot systems do not include an
option for remote mode selection.

Commissioning
There are no specific commissioning procedures associated with this connection.

Backup NFU Status

Description

The Backup NFU Status Output is a normally open dry contact in the DSC. This
contact will be open whenever the backup NFU system described in section 1.3.6
is engaged and closed whenever the main control system is in use. The contact
is used to tell another piece of equipment, such as an emergency station or
solenoid selector control unit when the backup NFU system is available. See
drawing 5.5 DSC Backup NFU Simplified Schematic.

See also: 1.3.6 Backup NFU System

Specifications

Signal Type: ... Dry contact
Maximum Switching Capacity .......... 10 Amps
(070] ] o [=Te3 (o] SRR 5.08mm pitch screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
DSC 4 o— 16 AWG/2/NOT SHIELDED —ONFU ON|  BACKUP
5 o—I Lo NFU ON| Sverey
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The Backup NFU status contact will be open whenever the backup NFU system
engaged and closed whenever the main control system is in use.

Commissioning
There are no specific commissioning procedures associated with this connection.

1.4.6 General Alarm Contact

Description

The DSC contains a normally closed dry contact for connection to a general
alarm system. This dry contact will be closed when the DSC is operating
normally with no existing fault conditions. When a fault is detected by the DSC,
this dry contact will open. The contact will also open if there is a failure in the
power supply to the DSC.

Specifications

Signal Type: ... Dry contact
Maximum Switching Capacity .......... 0.5 Amps
(070] ] o [=Te3 (o] SRR 5.08mm pitch screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
47 o— 20 AWG/2/NOT SHIELDED —OALARM|  GENERAL|
DSC 74 o— L—o0 ALARM Q%F;EM

General alarm dry contact is closed when the DSC is operating normally with no
existing fault conditions.

Commissioning
There are no specific commissioning procedures associated with this connection.
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2 MCP

2.1 GENERAL

Description

The Mode Control Processor (MCP) consists of one or two Station Control
Processor (SCP) circuit boards. An MCP may contain two SCP’s when two
DSC’s are communicating to the same steering control station. This may be the
case in an independent rudder system or a system with redundant controllers.

The MCP is connected to each DSC through a single communication cable
thereby reducing the cabling and termination requirements to each of the
steering control stations. The MCP provides the necessary connections for each
of the peripheral devices at that control station such as the command input
devices, rudder indicators and steering mode selection buttons.

The MCP is configured and commissioned through the use of a portable PC and
proprietary software connected to the DSC. The configuration and
commissioning procedures can also be carried out using the Keypad and LCD
screen on the DSC.

See also: 1.1 DSC General Description

Specifications

Enclosure Protection: .........c..ccu........ IP 55, NEMA 12

Operable Ambient Temperature:...... -25°C to +70°C

Supply Voltage: ............ccoeeeee Supplied from DSC

Power Consumption: .............ccuueeee. Dependent on system configuration
approx. 1 Watt, MCP only

EMC Protection: ......coovvueveeeeiiaeiennn.. EN60945, 2005

DIimensions:.........occuvveeeeeeeiiiiii, Approx. 12” x 8” (300mm x 200mm)
see drawing 5.8

Weight: ... 9 Lbs. (4.1 kg)

Safe distance to compass: ............... 2 Ft. (0.63 m)

Short Circuit Protection: .................. Yes 1.5 Amp fuse

Mounting:......coovvviiii Bulkhead

Installation

The MCP is to be bulkhead mounted in a location protected from exposure to
severe weather and heavy seas. See Drawing 5.8 for MCP Overall Dimensions.

Choose a location that will allow for easy removal of the MCP lid and access to
the interior of the enclosure. Leave adequate space and cable length in order to
be able to run the cables through the provide cable gland plate.

The MCP can be mounted using four %4” (6mm) screws or bolts with washers.
Ensure proper grounding of the DSC enclosure to the hull or shop’s electrical
bonding system.
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Commissioning

For each MCP, certain options for the devices connected to it must configured
using the DSC Setup Software (see section 4.1) or through the DSC’s keypad
entry (see section 4.2.2). Analog input devices and rudder indicators connected
to each MCP must also be calibrated using the DSC Setup Software in the SCP
Meter Calibration and SCP Command Calibration windows (see section 4.1.2) or
through the DSC’s keypad entry (see section 4.2.4).
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2.2 SERIAL LINKS
2.2.1 MCP To DSC Communications

Description

The DSC is provided with communication links for up to five MCP’s. These
communication links transmit and receive all of the information required by the
MCP over a single four conductor, twisted pair cable. Therefore only one cable
is required to run from the DSC to each present or possible future steering
control station.

NOTE:

During vessel construction, an extra cable could be run between the DSC and
the flybridge of a vessel even if no control components are presently installed at
the flybridge station. Controls can then be added to the flybridge at a later date
without having to dismantle overheads to run new cables.

The DSC is provided with built in components to communicate with one MCP.
Each additional MCP requires a pluggable 1/O circuit card to be installed in the
DSC to complete the communication interface.

This connection also supplies the necessary power to the MCP. The power
being sent to the MCP is derived directly from the power supplied to the DSC.

Specifications

Cable: ., 2 twisted shielded pairs, 120Q controlled
impedance, RS485 communication cable,
Belden 9842 or equiv.

Maximum cable length: .................... 230m (750 ft.)
Cable Break Protection .................... Yes
(070] ] o [=Te3 (o] S SIRRR 3.81mm pitch pluggable screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
2 0— —o0 22
MCP #1 3 0— 24 AWG/4/SHIELDED A o 23
TB1 4 o— o 04 DSC
San 4 g

The MCP to DSC communication cable must be RS-485 shielded, twisted pair,
communication cable with a controlled impedance of 120 Ohms, Belden® 9842
or equivalent. This cable’s shielding is to be connected to the DSC enclosure.
See Drawing 5.4 for DSC Shield Connection Configuration.

Up to five MCP’s may be connected to each DSC. Additional MCP’s are
connected to the DSC using the following terminals:
MCP #2 connects to DSC terminals 48 to 52
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MCP #3 connects to DSC terminals 26 to 30
MCP #4 connects to DSC terminals 53 to 57
MCP #5 connects to DSC terminals 31 to 35

Connection of additional MCP’s 2 through 5 will require the installation of CAN
I/O PCB’s (see item #11 in drawing 5.2 DSC 100 Assembly) at the following
locations:

MCP #2 requires CAN I/O PCB Assembly connected to J14

MCP #3 requires CAN I/O PCB Assembly connected to J17

MCP #4 requires CAN I/O PCB Assembly connected to J15

MCP #5 requires CAN I/O PCB Assembly connected to J18

Commissioning

Each MCP installed in the system must be enabled through the DSC and then
each enabled MCP requires information input as to the modes of steering control
and options available for each station.

For information regarding commissioning using the DSC Setup Software, see
section 4.1.1.

For information regarding commissioning using the keypad and display screen
see section 4.2.2.
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2.3 INPUTS

2.3.1 Steering Mode Selection

Description

This connection provides the common to and the inputs from a series of
momentary action push buttons. There are two dedicated dimmer inputs to
provide dim up, dim down and lamp test functions for the indicator illumination as
well as 10 configurable steering mode selection inputs. Through the DSC
configuration set up, functions are assigned to each of the 10 configurable inputs
while unused inputs are turned off. Any of the configurable inputs can be
assigned functions for steering mode, rudder speed control and station transfer.

Specifications

Contact Format.............ccceeeeeee. Momentary Action, Normally Open
Signal Format...........occciiiiiens Sourcing 5V (COMM) from MCP
COoNNECION .. e, 3.81mm pitch pluggable screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
1 00— _
2 00— ——o0 COMM
3 o— —oDIM UP
4 o— ——o DM DOWN
5 o— ——oBUTTON 0
6 o— ——0 BUTTON 1
7 o— ——0 BUTTON 2
TMBC;F; = P Fa) 20 AWG/13/SHIELDED SBUTTON 31— gAE(I)_ECETION
9 o— —opUTTON 4|  BUTTONS
10 o— ——oBUTTON 5
11 o— ——OBUTTON 6
12 o— ——oBUTTON 7
13 o— ——oBUTTON 8
14 o— o BUTTON 9

Number of conductors required will depend on the number of mode selection
buttons used.

Mode selection buttons are to be momentary action, normally open contacts.

Commissioning

Each mode selection button is assigned a specific function through the DSC
Setup Software in the SCP Configuration Window (see section 4.1.1) or through
the DSC’s keypad entry SCP menu (see section 4.2.2).
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2.3.2 NFU Command Device

Description

This input is available for connection of a standard NFU jog lever type input
device containing port and starboard micro-switches. The micro-switches are
connected to provide time dependent, momentary, port and starboard directional
commands to the MCP. NFU input devices normally only provide on-off signals
to the directional valve. However, if a proportional system is used the directional
valve output can be setup to include a predetermined amount of ramping which
will allow for some acceleration and deceleration of a proportional steering
system.

This input is integral to the main DSC control system and is not a separate
backup system. A NFU device connected to this input can be arranged to
provide either discrete selection or seamless transferring capability between NFU
and Digital FFU steering input devices. This allows the operator to control the
rudder position using either device without having to expressly select the mode
using an input selector button.

See also: 1.3.6 Backup NFU System
2.3.5 Digital FFU Command Device

Specifications

Contact Format..............c.oeeeee. Momentary Action
Signal Format.......................... Sourcing 12 or 24V from MCP
Cable Break Protection .................... No
CoNNECEOr.....viiiiiiieiiieeeee e 3.81mm pitch pluggable screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO

MCP 20 20 AWG/3/NOT SHIELDED °/ PORTI \FU
TB5 10 COM — pevice
3 o— L o\ STRD

If NFU steering is backwards reverse the port and starboard leads at the NFU
device.

Commissioning

In addition to assigning a mode button for this input there are a number of
options available to determine how this NFU device will function. These options
include seamless transfer with a digital helm, autopilot dodging and rudder speed
parameters. If a NFU device is connected to the primary MCP then the system
must be configured with the SCP 1 NFU Mode set to ‘Connected to SCP 1’
These configuration settings are available through the use of the DSC Setup
Software (see section 4.1.1) or through the DSC keypad entry (see section 4.2).
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2.3.3 Analog FFU Command Device #1

Description

This input connects to a resistive potentiometer in an analog FFU controller such
as a FFU Lever Controller or an analog helm device. The potentiometer provides
an analog rudder order command signal to the MCP. A Rudder Order Indicator
(ROI) is available to display the present rudder command at this input. FFU input
devices can provide full control of either on-off or proportional directional valves.

See also: 2.4.3 Analog Rudder Order Indicator

Specifications

Potentiometer Supply: .....cccccccennnnnes 5VDC
Potentiometer Range: ............cccu...e. 1kQ to 5kQ
Cable Break Protection .................... Yes
ConNNECtOr.....uviiiiieeiiieee e, 3.81mm pitch pluggable screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
1 o_/l\ ANALOG
MCP 2 o— —o0 +V
63 3o 20 AWG/3/SHIELDED o WIPER |— FFY
U INPUT
4 0— —o -V DEVICE #1

Commissioning

Each analog FFU command device must be calibrated through the SCP
Command Calibration window of the DSC Setup Software (see section 4.1.2) or
through the Calibration menu of the keypad setup (see section 4.2.4). The
calibration procedure informs the system of the input device’s midship, port
maximum and starboard maximum positions. The polarity of each FFU
command input device can also be reversed in the SCP Configuration window of
the DSC Setup Software (see section 4.1.1) or through the SCP menu of the
keypad setup (see section 4.2.2).

2.34 Analog FFU Command Device #2
Description
This input connects to a second FFU controller in exactly the same way as
described above except that there is no rudder order indicator output available.

Specifications

Potentiometer Supply: .......cccceeueeeee. 5VDC

Potentiometer Range: ...........cc.uu.ee. 1kQ to 5kQ

Cable Break Protection .................... Yes
CoNNECEOr.....uiiiiiiieiiiiieeeee e, 3.81mm pitch pluggable screw terminals
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Installation
TERMINAL FROM CABLE No. TERMINAL TO
1 | ANALOG
MCP 2 0— —o +V
B4 3o 5 20 AWG/3/SHIELDED o WIPER :?\IFFL’JUT
4 0— —o -V DEVICE #2

Commissioning

Each analog FFU command device must be calibrated through the SCP
Command Calibration window of the DSC Setup Software (see section 4.1.2) or
through the Calibration menu of the keypad setup (see section 4.2.4). The
calibration procedure informs the system of the input device’s midship, port
maximum and starboard maximum positions. The polarity of each FFU
command input device can also be reversed in the SCP Configuration window of
the DSC Setup Software (see section 4.1.1) or through the SCP menu of the
keypad setup (see section 4.2.2).

2.3.5 Digital FFU Command Device

Description

The FFU Digital Input is connected to a steering control device such as a Digital
Helm that uses an incremental optical encoder. The incremental optical encoder
outputs a 2-bit quadrature signal capable of expressing magnitude and direction.
An optical encoder, unlike a potentiometer, uses no wearing parts to produce its
signals and therefore has an exceptionally high service life. This connection
provides a 5V supply to power the optical encoder. Since an incremental input
device does not have any built in hard stops, the number of turns of the device
which will represent a hard over to hard over command can be programmed
through the DSC. FFU input devices can provide full control of either on-off or
proportional directional valves.

Upon selecting the digital device as the active mode of steering control, the
system will initialize the current rudder position as the starting rudder command.
The MCP then reads the 2-bit input pulses from the encoder and determines how
much the input device has been turned and in which direction. This information
is used to alter the rudder position command signal. An ROI signal is available to
display the present rudder command of this input.

A digital FFU device can be arranged to provide seamless transferring capability
between NFU and Digital FFU steering input devices. This allows the operator to
control the rudder position using either device without having to expressly select
the mode using an input selector button.

See also: 2.4.4 Digital Rudder Order Indicator
1.4.3 Digital Helm Manifold Solenoids
2.3.2 NFU Command Device
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Specifications

Encoder Supply: ......ovvvvveeieniiiniiininnns 5VDC
Encoder Format.........ooovvvievienaniinnn. Dual channels, 90° offset
Cable Break Protection .................... Yes
CoNNECtOr.....uiiiiiiieiiieee e, 3.81mm pitch pluggable screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
1
MCP 2 0/ | —o +5V DIGITAL
T892 3 o— 20 AWG/4/SHIELDED 0 GND FFU
4 o— U —o0 A INPUT
5 o—I L o B DEVICE

Commissioning

The only commissioning procedure required for the Digital FFU device is to
select how many turns of the wheel is desired to represent a hard over to hard
over command. This adjustment is performed through the System Configuration
window of the DSC Setup Software (see section 4.1.1), or through the DSC
Menu of the keypad setup (see section 4.2.1). The polarity of the Digital input
device can also be reversed in the SCP Configuration window of the DSC Setup
Software (see section 4.1.1) or through the SCP menu of the keypad setup (see
section 4.2.2).
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2.4 OuUTPUTS
2.4.1 Steering Mode Indication

Description

The steering mode indicator output provides dimmable signals for illumination of
steering mode indicators. The output provides a common 12V or 24V supply for
driving the positive side of the indicators and a pulse width modulated signal
sinking to ground for turning on each indicator. The pulse width modulated signal
provides control over the level of illumination using the up and down dimmer
input buttons. Eight configurable steering mode outputs are available as well as
dedicated outputs for FAULT, LOCK OUT and general backlighting indicators.
One dedicated non-dimming output is provided for activation of an audio device.
Steering modes are assigned to the configurable outputs through the DSC while
unused outputs are turned off. Any of the configurable outputs can be assigned
functions for either steering mode, rudder speed control or station transfer.

Specifications

Indicator Common .........ccccoevivieneee. 12 of 24 VDC from MCP
Indicator Signal Format .................... PWM controlled (except audio) sinking to
ground
PWM Frequency........ccccveveevveennnennnes 78 Hz
Output Current..........coooeeiieeie. 50mA per indicator
Connector.........coooeeieeeiieeieeee 3.81mm pitch pluggable screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
10— —
2 00— —0 COMM
3 o—i ——O0AUDIO
4 o— ——0 BACKLIGHT
5 o—i ——oOLOCK OUT
6 o—| —O FAULT
Mcp_ 790/ 20 AWG/13/SHIELDED —OMRO opE
TB12 8o O O WDCATR 1— NoOC o
9 o— ——0 INDICATOR 2
10 o— ——0 INDICATOR 3
11 0— ——0 INDICATOR 4
12 o— ——0 INDICATOR 5
13 o— ——0 INDICATOR 6
14 o— —OINDICAT(@

Number of conductors required will depend on the number of mode indicators
used. Activating dimmer inputs together performs a test of the indicator outputs.

Commissioning
Each mode indicator is assigned a specific output through the DSC Setup
Software in the SCP Configuration Window (see section 4.1.1) or through the
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DSC’s keypad entry SCP menu (see section 4.2.2). The fault indicator and audio
indicator outputs can also be turned on or off through the same windows.

2.4.2 Rudder Angle Indicator

Description

This output provides signals to display the actual position of the rudder being
controlled by the DSC. The signal providing information for this output is derived
from the rudder feedback unit connected to the DSC. Therefore, this rudder
angle indicator signal is not independent of the steering control system as is
required for classification purposes.

Specifications

Signal Format...........occciiiieenis Differential voltage
Max. Output Voltage.........cccccuuunnees 1.3V
Max. Output Current.........cccccuvnnnnees 120 mA
CoNNECHOr.....uiiiiiiieiiiieeeeee e, 3.81mm pitch pluggable screw terminals
Installation

TERMINAL FROM CABLE No. TERMINAL TO

1
MCP ;l\ 20 AWG/2/SHIELDED RUDDER
TB6 2 0/ /2/ —o° +RA: ANGLE

30— —o —RA INDICATOR

If the rudder angle indication is backwards reverse +/-RAl leads at the indicator.

Commissioning

Rudder angle indicators connected to this output will require an adjustment to
ensure that the indicator reads the proper port and starboard hard over angles as
well as the zero degree midship position. The procedure for making this
adjustment through the DSC Setup Software is described in section 4.1.2 or
through the keypad setup in section 4.2.4.

2.4.3 Analog Device #1 Rudder Order Indicator

Description

The analog rudder order indicator output displays the current rudder position
command present at the FFU Analog Command Device #1. This output will
always reflect the Analog Command Device #1 even when it is not the active
mode of steering control. This allows the operator to see and modify the
commanded rudder position prior to activating that mode of steering control.

See also: 2.3.3 Analog FFU Command Device #1

Specifications

Signal Format...........occciiieen, Differential voltage
Max. Output Voltage..............oecueeee 1.3V
Max. Output Current..........ccccccunnnnnees 120 mA
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Connector.........cccceeeeeeeiei e, 3.81mm pitch pluggable screw terminals
Installation
TERMINAL FROM CABLE No. TERMINAL TO
| R
MCP
2 0— 20 AWG/2/SHIELDED —o° +ROI
L s0 [ Tron G
INDICATOR

If the analog FFU device #1 rudder order indication is backwards reverse +/-ROI
leads at the indicator.

Commissioning

Rudder order indicators connected to this output will require an adjustment to
ensure that the indicator reads the proper port and starboard hard over angles as
well as the zero degree midship position. The procedure for making this
adjustment through the DSC Setup Software is described in section 4.1.2 or
through the keypad setup in section 4.2.4.

2.4.4 Digital Device Rudder Order Indicator

Description

This output displays the current rudder position command present at the FFU
Digital Command Device. Upon selecting the digital device as the active mode of
steering control, the system initializes the current rudder position as the starting
rudder command. Therefore, prior to selecting the digital device as the active
mode of steering control, this output will display the actual position of the rudder.
After initialization, the digital rudder order indicator will display the position
commanded by the digital device.

This arrangement will allow a single indicator to act as a rudder angle indicator
and a rudder order indicator. Although, this output does not provide independent
rudder angle indication as is required by classification.

For dual independent rudder systems, the digital rudder order indicator displays
the average of the port and starboard rudders prior to initialization.
See also: 2.3.5 Digital FFU Command Device

Specifications

Signal Format....................... Differential, constant voltage

Max. Output Voltage............ccoeuuneee. 1.3V

Max. Output Current..........cccccceeees 20 mA

(070] ] o [=Te3 (o] (SRR 3.81mm pitch pluggable screw terminals
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245

Installation
TERMINAL FROM CABLE No. TERMINAL TO
| e
MCP
2 00— 20 AWG/2/SHIELDED —o° +ROI
L 50 T o e
INDICATOR

If the digital FFU device rudder order indication is backwards

+/-ROl leads at the indicator.

reverse

Commissioning

Rudder order indicators connected to this output will require an adjustment to
ensure that the indicator reads the proper port and starboard hard over angles as
well as the zero degree midship position. The procedure for making this
adjustment through the DSC Setup Software is described in section 4.1.2 or
through the keypad setup in section 4.2.4.

Indicator Backlighting

Description

The indicator backlighting output provides the necessary signals to illuminate the
rudder angle and rudder order indicators. The indicator lighting can be
connected to a full power source or to a dimmed power source that is controlled
by the dimmer buttons connected to the steering mode selection inputs. Multiple
indicators lights are to be connected in parallel to this output. The number of
indicators connected will not affect the level of illumination.

Specifications

Indicator Common
Indicator Signal Format
PWM Frequency.........ccccccoevvniiiinnnen.
Output Current............oooeeeel.
ConNector.......cccceeeeieiiiieiieeeeeeee

12 of 24 VDC from MCP

PWM controlled sinking to ground

80 Hz

1000mA

3.81mm pitch pluggable screw terminals

Installation
TERMINAL FROM TERMINAL TO

L—o NEG

If dimmer controlled backlighting is not required connect indicator backlight NEG
lead to terminal 4 instead of terminal 5.

CABLE No.

20— N 20 AWG/2/SHIELDED

go—lj/

INDICATOR
BACKLIGHT

MCP
B9

Commissioning
There are no specific commissioning procedures associated with this connection.
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3 SYSTEM OPERATION

3.1 PoOwerUP

With no power applied to the system, all solenoids controlled by the system will
be de-energized. Therefore, if the system includes a digital helm with manual
backup, the operator will have control of the rudder position through the use of
the manual helm pump. In addition, the backup NFU system will be connected to
the directional valve providing power steering control of the rudder through the
backup NFU system, if one is connected.

Upon restoration of power after a power failure, the system will turn on and
resume control of the rudder under the same mode of steering control that was
active prior to the power failure. The system can also be set up, through the
DSC program, to always turn on in STANDBY/MANUAL mode at the main
control station. Under this power-up option the Station Transfer function, if
provided, will also be invoked in order to allow for immediate resumption of
steering control at remote stations.

In some cases a switched power supply will be provided to the DSC in addition to
the main power supply. The switched power supply is to be connected through
an auxiliary contact on the hydraulic power unit's motor starter contactor or
through a pump sensor on an engine driven system. This switched power supply
is used by the DSC to determine if the hydraulic pump is running or stopped.
When the pump is not running the DSC will automatically turn off the directional
valve outputs and switch to manual steering if provided.

When the switched power supply is turned off (i.e. pump stopped), the system
will remain on but all of the solenoid outputs will be turned off. The indicator for
the last selected steering station and mode will begin to flash and the system will
switch to STANDBY/MANUAL mode with its indicator on steady. The station
transfer function, if provided, will also be engaged and the audio output will
sound. The flashing indicator shows the operator which station and mode the
system will return to when the pump is turned back on. While the system is in
this state the operator can change the mode of steering that the system will
return to and silence the audio signal by pressing any of the mode buttons. The
flashing indicator will follow the selected mode. If the operator selects the
STANDBY/MANUAL mode the system will change to STANDBY/MANUAL and
the flashing indictor will turn off. The station transfer function will also be
disengaged and the audio indicator will turn off. This allows the operator to turn
off the hydraulic pump and place the steering control system is a standby mode.

When the hydraulic pump is turned back on the switched power supply will return
to the DSC. When the switch power supply returns, the solenoid outputs will be
turned on, the last selected station and mode (flashing indicator) will be re-
selected, changing the indicator to steady and the station transfer function, if
provided, will remain engaged. If the audio output is still on it will be turned off at
this time. If, while the pump was stopped, the operator selected
STANDBY/MANUAL mode the system will simply remain in STANDBY/MANUAL.
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3.2 STATION TRANSFER

The selection of steering modes and transfer of steering control between stations
is performed through the use of the various steering mode buttons, the station
transfer button and the station lock out indicator. Only one steering station and
mode can be in operation at any given time. When a mode of steering control is
selected at an active steering station that station’s mode indicator will be on
steady. Changing the mode of steering control is done by pressing the button for
the mode of steering control desired. If no stations are set up as secured
stations then operators are free to take control at any station at any time.

Individual steering stations can be set up to include a station lock out function in
order to ensure that steering control is not inadvertently transferred to an
unauthorized station. Secured stations will have a LOCKED OUT indicator which
will show when control is not available at that station.

When the operator wishes to transfer steering control from an active station to a
secured station, the TRANSFER button at the active station must first be
pressed. Upon pressing the active station’s TRANSFER button, all LOCKED
OUT indicators at secured stations will turn off and all TRANSFER indicators will
flash three times accompanied by three beeps of the audio indicator. While the
station transfer function is engaged steering control remains with the active
steering mode until such time that another steering mode button is pressed.

To take steering control while the transfer function is engaged, the operator must
push the desired steering mode button at the desire control station. Once a
station takes over steering control the TRANSFER indicators will turn off and all
LOCKED OUT indicators at secured stations will turn on except at the active
station. [f the operator initiates the transfer function, it can be cancelled from the
active station by re-selecting a steering mode at that station.

Unsecured stations will not have a LOCKED OUT indicator and may take
steering control from any other station at any time.

3.3 STEERING MODES
3.3.1 Standby / Manual Mode

In the STANDBY/MANUAL mode none of the power steering input devices are
active and the directional solenoid outputs are turned off. In this mode the digital
helm manifold solenoids will also be turned off which will give the operator
manual control of the steering gear through the use of the manual helm pump if
provided.

3.3.2 NFU

NFU steering control is an open loop, time dependent mode of steering control.
The steering system will move the rudder in the port or starboard direction as
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long as the NFU input device is activated to port or starboard. When the NFU
input device is released the rudder movement is stopped.

When NFU mode is selected the NFU input device connected to the MCP will
provide the port and starboard directional solenoid commands. The NFU input
device includes momentary port and starboard micro-switches. A jog lever is a
NFU input device with port and starboard micro-switches operated by a spring
centered lever.

Systems including a NFU input device and a Digital FFU input device can be
configured through the DSC setup program to operate these two modes of
steering control in a seamless transfer arrangement. This means that the
operator can use either the NFU jog lever or the Digital Helm without the having
to expressly select the mode using an input selector button.

A NFU input device can also be configured through the DSC setup program to
provide a “dodge” function while the system is operating under autopilot control.
Under autopilot control, operation of the NFU input device will momentarily move
the rudder from the position commanded by the autopilot system. Once the NFU
device is released control of the rudder position will be returned to the autopilot.

NFU steering will normally only provide on-off (also known as ‘bang-bang’)
control of the rudder even when a proportional directional valve is used. The
DSC, in this case, has the ability to provide a certain amount of acceleration and
deceleration of a proportional rudder control system even in NFU steering mode.
This will ensure that a proportional system is used to its full advantage.

NFU mode for the main control station can be arranged to engage the backup
NFU steering system. This setting is selected through the DSC setup program.
In this arrangement selecting NFU mode at the main station will disconnect the
DSC'’s directional valve outputs and connect the backup NFU system in its place.
The backup NFU system will not provide acceleration and deceleration of a
proportional rudder control system.

See also: 2.3.2 NFU Command Device
1.3.6 Backup NFU System

3.3.3 Analog FFU #1

FFU steering control is a closed loop system that compares a commanded
rudder position with an actual rudder position and moves the rudder accordingly
to cause the rudder to follow up to the commanded position. FFU steering
control allows the operator to dial in a desired rudder position and then let the
steering control system take care of placing the rudder at the desired position.

An analog FFU input devices such as a lever controller, joystick or electric wheel
use a resistive potentiometer to provide the rudder position command signal.
The signal generated by this potentiometer is called a Rudder Order Signal. The
rudder order signal is connected to the MCP. Certain FFU input devices such as
an electric wheel do not provide a physical representation of the rudder order
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signal. The MCP is capable of outputting a signal to drive a Rudder Order
Indicator (ROI) which will continuously display the position of the potentiometer
and therefore the commanded rudder position of the analog FFU input #1.

When ANALOG FFU #1 mode is selected, the rudder will immediately move to
the position commanded by the analog FFU #1 input. The ROl is useful in order
to modify the Rudder Order Signal prior to selecting analog FFU #1 as the active
mode of steering control.

See also: 2.3.3 Analog FFU Command Device #1
2.4.3 Analog Rudder Order Indicator

3.34 Analog FFU #2

ANALOG FFU #2 mode operates the rudder in the same FFU manner as
described for Analog FFU #1 except that it uses a second command device
connected to a separate MCP input. The MCP does not provide a Rudder Order
Indicator signal for this device.

See also: 2.3.4 Analog FFU Command Device #2

3.3.5 Digital FFU

FFU steering control is a closed loop system that compares a commanded
rudder position with an actual rudder position and moves the rudder accordingly
to cause the rudder to follow up to the commanded position. FFU steering
control allows the operator to dial in a desired rudder position and then let the
steering control system take care of placing the rudder at the desired position.

A digital FFU input devices uses an incremental optical encoder to provide the
rudder position command signal. The signal generated by this encoder is called
a Rudder Order Signal. The rudder order signal is connected to the MCP.
Digital FFU input devices do not provide a physical representation of the rudder
order signal. The MCP is capable of outputting a signal to drive a Rudder Order
Indicator (ROI) which will continuously display the rudder position commanded by
the digital FFU input.

When DIGITAL FFU mode is selected the current rudder position is initialized as
the starting digital FFU command, therefore when this mode is selected the
rudder will not change its position. Once this mode has been selected the
encoder signals will modify the digital FFU command as the encoder is turned.
Since an incremental input device does not have any built in hard stops, the
number of turns of the device which will represent a hard over to hard over
command can be programmed through the DSC setup program. Each time
DIGITAL FFU mode is selected the system will re-initialize the current rudder
position.

Prior to selecting DIGITAL FFU mode, the ROI signal will display the current
rudder position. Once DIGITAL FFU mode has been initialized the ROI will begin
to change its angle depending on how the digital FFU input device is turned.
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Systems including a digital FFU input device and a NFU input device can be
configured through the DSC setup program to operate these two modes of
steering control in a seamless transfer arrangement. This means that the
operator can use either the Digital Helm or the NFU jog lever without the having
to expressly select the mode using an input selector button.

One form of digital FFU input device is a Digital Helm. This device combines
power steering control and backup manual steering control in the same helm
unit. The Digital Helm operates like a normal manual helm pump and at the
same time contains a digital optical encoder that rotates as the helm is turned.
The hydraulic lines of the Digital Helm are connected through a Digital Helm
Manifold. The digital helm manifold contains Bypass and Limits solenoid
operated valves.

When the DSC is on and the system is in any steering mode other than
STANDBY/MANUAL the Bypass solenoid is energized. With this solenoid
energized hydraulic flow from the digital helm circulates through the manifold
which allows the digital helm to be turned without pumping hydraulic fluid to the
steering gear. When the Bypass solenoid is de-energized either, automatically or
deliberately, the digital helm will operate the steering gear manually.

The Digital Helm Manifold’s Limit solenoid valve serves to provide feel on the
helm, when the rudder position commanded by the digital helm is at hard over.
When the rudder position commanded by the digital FFU device corresponds to
port or starboard hard over the DSC will turn on the hard over limit solenoid
which will stop the flow of hydraulic fluid through the Digital Helm Manifold.
Stopping the hydraulic flow will cause the helm to stop turning giving the operator
feedback that the command is at hard over. As soon as the helm is turned
slightly in the opposite direction the Limit solenoid is released allowing the helm
to turn freely in the other direction.

See also: 2.3.5 Digital FFU Command Device
2.4.4 Digital Rudder Order Indicator
1.4.3 Digital Helm Manifold Solenoids

3.3.6 Autopilot

Upon selecting AUTOPILOT mode the AUTOPILOT indicator will begin to flash.
At the same time the Autopilot Request output contact will close (see 1.4.4). This
contact can be used by the autopilot system to indicate that control is requested
or to automatically switch the autopilot system to AUTO mode. The steering
control system will be in a standby state waiting for a response from the autopilot
system and the rudder will remain stationary.

After the autopilot receives the autopilot request signal and it is ready to assume
control of the rudder the autopilot system is to close an autopilot acknowledge
contact (see 1.3.5) connected to the DSC. Only after the request and
acknowledge conditions are met will the steering system change the mode of
steering control to AUTOPILOT. At this time the AUTOPILOT indicator will
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change from flashing to steady. The rudder position will then be controlled by the
autopilot system through either the Autopilot Solenoid Command Signals (see
1.3.3) or the Autopilot Analog Command Signals (see 1.3.4).

Once the AUTOPILOT button is pressed the autopilot transfer process is started
and the autopilot request signal is sent out. If the DSC does not receive the
autopilot acknowledge signal from the autopilot system within 10 seconds, the
audio indicator will begin to beep. If the autopilot acknowledge signal is not
received within 20 seconds the audio indicator will change to a steady signal.
The operator can cancel the autopilot request and stop the audio signal at any
time by re-selecting another mode of steering control. If, while the system is
operating in autopilot mode, the autopilot acknowledge signals is lost, the
directional solenoid outputs will be turned off and the AUTOPILOT indicator will
begin to flash.

A NFU input device connected to an MCP can be configured through the DSC
setup program to provide a “dodge” function while the system is operating under
autopilot control. Under autopilot control, operation of the NFU input device will
momentarily move the rudder from the position commanded by the autopilot
system. Once the NFU device is released control of the rudder position will be
returned to the autopilot.

Autopilot rudder command signals are interfaced to the steering control system
through either directional solenoid command signals or through analog rudder
order signals. Directional solenoid command signals are similar to NFU type
input signals in that the steering system will move the rudder in the port or
starboard direction as long as the autopilot port or starboard command is
present. When the autopilot command is released the rudder movement is
stopped. This type of interface requires that the autopilot system has its own
rudder feedback signal. Directional solenoid command signals can not take full
advantage of a proportional rudder control system although a limited amount of
acceleration and deceleration can be applied without confusing the autopilot
system.

Analog rudder order signals are similar to FFU type input signals in that the
steering system receives an analog signal representing a desired rudder position.
The steering control system then takes care of moving the rudder to the desired
position. This type of autopilot interface normally does not require that the
autopilot system have its own rudder feedback signal. Analog rudder command
signals allow a proportional rudder control system to accelerate and decelerate
the steering gear throughout its movements.

3.4 RUDDER SPEED

The RUDDER SPEED button and indicator are used to toggle the system
between slow and fast rudder speeds. Selection of rudder speed will affect
steering control systems differently depending on which type of directional valve
is used, either an on-off valve with a high speed solenoid or a proportional
directional valve.
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On-Off Directional Valves

For systems using an on-off directional valve with a high speed solenoid, the
rudder speeds are determined by the fast and slow flow settings on the hydraulic
power unit. When the rudder speed setting is toggled to the slow setting the high
speed solenoid will always be off and the rudder will always move at the slow
speed. When the rudder speed setting is toggled to the fast rudder setting the
high speed solenoid will be controlled by the DSC.

Under NFU control, the high speed solenoid will turn on a short time after the
directional valve is turned on. This will allow the rudder to step up to the fast
speed if the NFU device is activated long enough. Upon releasing the NFU
device the system will immediately turn off the high speed solenoid while holding
the directional valve on for a short time longer. This will provide a short step
down of the rudder speed when the NFU device is released. The amount of step
up and step down time under NFU control is adjustable through the DSC setup
program.

Under any FFU mode, the steering control system will turn on the high speed
solenoid whenever the difference between the commanded rudder position and
the actual rudder position is greater than a programmed angle for a specific
length of time. The high speed solenoid will turn off when the difference between
the commanded rudder position and the actual rudder position is less than the
programmed angle. The angle and time at which the high speed solenoid will be
switched is adjustable through the DSC setup program. This arrangement allows
the system to step the rudder speed up and down depending on the magnitude
of the commanded rudder movement.

Autopilot systems interfaced with directional solenoid command signals will
operate as described for NFU modes and those interfacing with analog rudder
command signals will operate as described for FFU modes.

Proportional Directional Valves

For systems using proportional directional valves, the rudder speeds are
determined by fast rudder and slow rudder profiles configured through the DSC
setup program. Fast rudder speed is input as the number of seconds desired to
move the rudder from one hard over to the other. This number should not
exceed about 90% of the hydraulic system’s maximum output flow. The slow
rudder speed is input as a percentage of the fast rudder speed. Values are also
programmed, in seconds, for acceleration and deceleration of the rudder in FFU
and NFU modes. Separate values are input for FFU and NFU modes. This is so
that shorter acceleration and deceleration can be used under open loop NFU
control when you would like the rudder to stop moving immediately upon
releasing the NFU input device.

Proportional directional valves are controlled by the DSC through a PID loop
which constantly adjusts rudder speed giving the best rudder performance
through smooth, quite and precise positioning of the steering gear. Toggling
between slow and fast rudder speeds allows the DSC to change the directional
valve current profile and alter the flow rate of the hydraulic system.
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3.5 DuUAL INDEPENDENT SYSTEMS

Vessels with twin independent rudder systems will have two independent DSC /
MCP systems installed. At each steering control station one MCP may be used
that contains independent circuit boards for the port and starboard systems.
Each steering control device will have independent input sensors (i.e.
potentiometers or encoders) operated by a common handle or wheel. Analog
FFU input devices with two potentiometers will naturally be synchronized
because they are absolute devices coupled to the same shaft. Digital FFU input
devices use incremental encoders which are not naturally synchronized. Upon
initialization of a digital FFU input the port and starboard rudders may be at
different angles, therefore the two rudders must follow a synchronization
procedure upon selection of the DIGITAL FFU mode.

Twin independent systems using a digital FFU input device must include a
communication line between the port and starboard DSC’s (see 1.2.2). Upon
selection of the DIGITAL FFU mode the port and starboard DSC’s will pass
information between them as to the actual position of each rudder. Now each
system will know the position of both rudders. The two systems will calculate the
average of the two rudder positions and that average will be used in each system
as the initial digital FFU rudder position. This process will ensure that when a
synchronized DIGITAL FFU mode is selected both rudders will start at the same
position. Each time the DIGITAL FFU mode is selected the two systems will go
through the initialization process, even if DIGITAL FFU mode is already selected.

Using the average of the two rudder angle will provide the most stability when
switching from an independent mode to the synchronized DIGITAL FFU mode. If
both rudders were already at the same angle then the average will be that angle
and the rudders will not move. If both rudders were at opposite hard over angles
then upon selecting DIGITAL FFU mode the two rudders will move to the midship
position.

If, due to a failure in the DSC-DSC communication link, one system does not
receive the other system’s rudder position, it will assume that the other rudder
position is the same as its own. This will ensure that if one of the two control
systems is shut down when synchronized DIGITAL FFU mode is selected, the
system that is running will not move to some arbitrary angle.

NOTE:

With twin independent rudder systems, an autopilot system only capable of
controlling one rudder can be used by operating the two systems in a master-
slave arrangement.

Through the DSC setup program one DSC can be setup as the ‘master’ system
and the other system will be set up as the ‘slave’ system. The autopilot will be
interfaced with master system and under AUTOPILOT mode the autopilot will
control the position of the master system’s rudder. When the slave system is
placed in the AUTOPILOT mode it will receive rudder position commands from
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the master system via the DSC-DSC communication link. This will ensure that
under AUTOPILOT control the port and starboard rudders remain synchronized.

3.6 FAULT CHECKING AND INDICATOR TESTING

During operation the steering controller continuously performs self checking
procedures in order to detect any faults within the system. If a fault is detected
the system will activate the audio output and flash the fault indicator at all
stations. The fault will be locked in even if the condition is transient. Activating
any mode selection input will acknowledge and silence the fault. Upon initial
acknowledgement of the fault, the audio signal will be silenced and the fault
indicator will change from flashing to steady if the fault conditions remains or turn
off if the fault condition has been rectified. In order to extinguish a steady fault
indication the fault must first be rectified and then acknowledged by activating
any mode selection input. See section 4.3.2 for information on error logging.

Pressing the dim up and dim down inputs together will perform a test of all
steering mode indication outputs. All indicator outputs will turn on at full
brightness.
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4 CONFIGURATION AND CALIBRATION

4.1 DSC SETUP SOFTWARE

Software Installation
1. Start the computer.
2. Insert Jastram’s Digital Steering Controller Software CD into your computer.
3. From the Taskbar START button, choose the RUN... command, type:
D:\setup (or letter corresponding to CD drive)
and press the ENTER key.

The installer program will prompt for the information it needs.
Unless absolutely necessary, use the default choices for installation
parameters such as the destination directory for the installed files.

Getting Started

To start the program, click the START button from the Taskbar. From the Start
menu choose ALL PROGRAMS. From the Program list choose DSC SETUP
then click on the DSC Setup program icon.

After a few seconds a window called DSCsetup appears.

:EDSCSEtuﬂindDw T E]@ DSCsetup follows the conventions of a
= = = = typical Windows application. The
B A= Untitled M=} window called DSCsetup is the
4 D5C application framework which contains
=i Valve the DSC menu bar and up to 2 Setup

[*L Yalve Settings

| Feadback Windows labeled A and B.

[*1. Rudder Feedback Configuration
[*1 Rudder Feedback Calibration
[*1. Rudder Feedback Tuning

Each Setup Window contains the
complete configuration and parameter

—1-i_{ Systemn
[*1 Swstern Configuration
"1 Rudder Time Settings
[CL Autopilat Configuration
[C1 SCP Configuration
[C1 SCP Meter Calibration
[*1. SCP Command Calbration

data of a Digital Steering Controller.

The data are contained in folders

and Property Sheets ] arranged in an
outline format.

Folders can contain other Folders and
Property Sheets.

Property Sheets contain specific configuration and parameter data to be
displayed and changed.

The contents of Folders or Property Sheets are displayed by double-clicking on
the icons to open the item. When a Property Sheet is opened, a window
containing the appropriate information appears.
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& A- System Configuration E]
=1 DSCsetup E][ A
File T Window Help
System Digital Helm / Special "
B+ A= Untitled E]@ Configuration Alarms Modes Security
J bst P u Mode @
g ower Up ode =
2 Valve | Powe portade @ [Mode @ Power Dov ~ |
[CL Valve Settings
=] Feedback SCP 1 NFU C ted
[*L Rudder Feedback Configuration Mode "['.;'3?33 1 |Eonnected to SCP 1j
"1 Rudder Feedback Calibration
[71 Rudder Feedback Tuning NMEA Output off |Dll j
= System
CLiSystem L
Bumpless Transfer OFf |Dll j
[CL Autopilat Configuration
[*1. SCP Configuration
[C1 SCP Meter Calibration
[*1. SCP Command Calibration
Set « ‘ » Reset ‘

Help
Close

DSCsetup has default settings for all of the specifications of a system... valve
settings, feedback configuration, autopilot configuration etc. These settings may
have little or nothing to do with the system you will be controlling.

Use DSCsetup “off-line” to create configuration data for a new Controller; and
“on-line” to insert previously generated configuration data into a DSC or to
configure, calibrate and tune the system.

Values entered in Data Entry Blocks do not become effective until the SET button
is clicked. The RESET button will put the current / existing values back into the
Data Entry Blocks. DSC SAVE under the FILE menu bar puts these current
values into the DSC’s memory.

OPEN DSC under the FILE menu bar connects to a DSC in “on-line” mode and
that controller’s configuration information (if an RS-232 cable connects the
computer and DSC) is displayed. When a DSC is connected “on-line” the word
‘connected’ will appear in the bottom left of the Setup Window.
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=3 DSCsetup - [A- Untitled] |- ||

When on-line, effective values are immediately

| File T ‘indow  Hel i
%F Hew Ctri+ — applied to the DSC, but can be lost by turning off
=l Brint Curl+P power — until DSC SAVE is selected.
- Qpen... Chrl+O
OpenC... UMD figurti OPEN under the FILE menu bar shows you the

ibration

ing contents of an existing Setup in “off-line” mode.

Close

Save As...

SAVE or SAVE AS under the FILE menu bar stores
an on-line or off-line Setup into a file with a .dsc
extention.

Exit

e

DSC SAVE is only available in on-line mode, to make changes to the Setup of a
DSC permanent.

The contents of one Setup can be copied into another Setup by dragging and
dropping the DSC Folder icon or individual Property Sheet icon of the source
Setup into the appropriate icon of the destination Setup.

A DSC can also be loaded with a previously created configuration:

1. Open a previously created off-line Setup using OPEN.

2. Open an on-line DSC Setup using OPEN DSC then tile the windows.
3. Drag and drop the off-line Setup onto the on-line Setup.

4. Use DSC SAVE to write the new Setup to the DSC memory.

Setup Software Configuration

Configuration usually takes place off-line (but can also be done on-line). Off-line
configuration, as described below, collects most of the installation data without
being attached to an operational DSC. The information is eventually transferred
to a DSC by an on-line step. Off-line configuration is appropriate when
operational data is available before the DSC is hooked up and running. This
technique can also be used to modify the parameters of an operating controller.

=3 DSCsetup - [A- Untitled] |- (053

B3 Ele T Window  Help - 8 x

[7L “alve Settings
—1-_{ Feedback
[*. Rudder Feedback Configuration
[*. Rudder Feedback Calibration
[*L Rudder Feedback Tuning
=1 Spstem
[CL System Configuration
[CL Rudder Time Settings
L Autopilot Configuration
[7L SCP Configuration
[*L SCP Meter Calibration
[*L SCP Command Calibration

When you start DSCsetup a new, blank Setup
window appears. The setup Property Sheets that
will require information during the configuration
process are Valve Settings, Rudder Feedback
Configuration, System Configuration, Rudder Time
Settings, Autopilot Configuration and SCP
Configuration.

Calibration procedures are steps in the installation
of the system which are performed on-line after the
system is configured (see Calibration 4.1.2).
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Once configuration data has been entered in each Property Sheet, click the SET
button before closing the Property Sheet.

The following sections describe each Configuration Property Sheet and the
information to be entered.

Valve Settings Window

E. A- Valve Settings =) These settings are only applicable
to proportional solenoid valves and
A are therefore greyed out if on-off
type solenoid valve is selected.
S olenoid Current 1600 mA 1600 Effective values appear to next to
. the Data Entry Blocks. See
Bias Current 400 mA 400 Directional Solenoid Output Section
(100/1000) 1.4.1 and valve manufacturer's
specifications for Solenoid Current
wlaximum value for F1.D terms = 50 and Bias Current of the particular
valve. The Bias Current for
Proportional 2 2 proportional valves can be obtained
from the valve’s flow gain curves
Integral -004 [ o4 and is usually set to about 25% of

the valve’s Solenoid Current.

Derivative 1 [ 1

The Proportional, Integral and
»ﬁeset\ Derivative terms on this Property
Sheet are derived through a tuning
Help Close process for specific solenoid valves

and adjustment of these values is

normally not required.

CAUTION:

The Proportional, Integral and Derivative terms on this Property Sheet should
only be adjusted by someone familiar with the tuning process of a PID controller
and the desired response of a proportional hydraulic solenoid valve.

Enter the appropriate new values in the Data Entry Blocks. When finished, click
the SET button before clicking the CLOSE button.
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Rudder Feedback Configuration Window

&~ A- Rudder Feedback Configuration E] Two drOp down lists

allow for the selection

A of the Feedback Type

and Polarity of the

Feedback Analos  [faios = rudder feedback signal.

type The available feedback

Circuit board are properly set for singte of double ended inputs. types are Analog and

Resolver. Normally this

Polarity Nomal  [Nomal — ~ setting is left as Analog

which will

Sete | > Reset] accommodate both

single ended

Help Close potentiometer type

inputs as well as double
ended or differential
type feedback signals. Be sure to set the jumpers on the DSC circuit board for
the correct single ended or double ended analog inputs (see section 1.3.2).

The Polarity drop down list allows for the selection of Normal or Reverse polarity
of the rudder feedback signal. If the rudder feedback direction displayed on the
bottom left line of the DSC’s LCD screen does not correspond with the actual
direction of the steering gear then the polarity can be swapped to correct this
condition. This condition is normally checked once the system is connected to
the feedback of the steering gear to be controlled.

Select the appropriate setting from the drop down lists. When finished, click the
SET button before clicking the CLOSE button.

Rudder Feedback Tuning Window

The Rudder Feedback Tuning Window
contains the Proportional, Integral and
Derivative (PID) values for the
feedback loop. These values are
derived through a tuning process and

&~ A- Rudder Feedback Tuning

Proportional 12

adjustment of these values is normally
Ltz 0 not required. The PID parameters are
Derivative 1 only applicable to proportional rudder

systems, therefore these data fields
» Reset are greyed out for on-off rudder

systems.
Help Close

Y

CAUTION:

The Proportional, Integral and Derivative terms on this Property Sheet should
only be adjusted by someone familiar with the tuning process of a PID controller
and the desired response of a proportional steering control system.
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System Configuration Window

Input Power
Alarm 15% |15z -
» Reset
Help

Cloze

Bumpless Transfer

&+ A- System Configuration E] The System Configuration
Window consists of four
A different ~ Window  Tabs.
System  |Digital Helm / . : Unde.‘r . the .SyStem
Configuration|  Alarms | SPecial Modeg  Security Configuration Tab settings are
yetem e adjusted for the system
Voltage z voltage (12 or 24 volts),
Ruddor Angle L E rudder angle, solenoid type
(on-off or proportional),
g;:;noid Proportional [Proportional =] synchronized system (on or
Dual Synchronised on (57 off) and dual speed control
System hd (on or off). The Dual
bual Sposd . Synchronized system steering
| is turned on only for dual
rudder systems using a digital
helm input  device or
Helo » Beset interfa}ced to a single output
autopilot.
Close
&+ A- System Configuration E] &+ - System Configuration E]
A A
conta PN /| Sl secuiy
S o (40 -] Mode " Powe Down | Mode @ Power Don.<]
Follow-up Failure On |On - a‘.:;ﬁ.: - CD?‘:.;%;‘# Comeedtoser 1
Alarm
NMEA Dutput off [gk -

On [gp =

» Reset
Close

Help

The Digital Helm / Alarms tab allows for the selection of the number of wheel turn
for hard over to hard over of a Digital Helm device (see section 2.3.5) as well as
selections for two alarm conditions. When the FFU Failure Alarm is turned on
the system will monitor the steering gear’s response to FFU commands and set
an alarm if the steering gear does not respond within a set time frame. The DSC
can also be set to monitor the voltage level of the incoming power supply. If the
voltage level of the power supply varies outside of a set range (x10% or +15%)
the DSC will set an alarm.
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There are four settings under the Special Modes Tab. The first setting
determines what mode of control will be engaged when the system is powered
up. The two available options are for the system to power up in the mode and
station the system was in when the power to the DSC was turned off or the
system can be set to power up in the standby mode at the main station. The
transfer function will also be engaged on systems with more that one MCP using
the lockout function. This is to ensure that no station is locked out after a brief
interruption in system power. The second setting is determined by how the main
station’s NFU input is connected to the system (see sections 1.3.6 and 2.3.2). If
the main station NFU input is set up as a backup NFU input device then “Direct
to Solenoid” should be selected. If the main station NFU is part of the main
system and connected to the MCP then “Connected to SCP1” should be
selected. The NMEA output setting is used turn on or off the DSC’'s NMEA
output. NMEA data is output from the DSC’s RS-232, DB-9 connector. When
the NMEA output is turned on, online communication with a DSC is not possible.
If on, this output must first be turned off using DSC Keypad setup (see section
4.2.1 for information on turning NMEA off).

The last setting turns the seamless transfer setting on or off. When seamless
transfer is turned on an analog FFU input device will not become active unless
the device’s analog rudder command position is within £3° of the actual rudder
angle (see section 3.3.3).

& A- System Configuration E] The SeCUFity tab allows for the
DSC settings to be protected
A by a security code. When the
security feature is enabled
Security each of the window’s ‘SET’
buttons is greyed out and the
Secuiity is:  Disabled Divabled =] DSC SAVE function cannot be
performed. In order to enable
Change 3 digit security the ‘SET’ buttons and the DSC
SAVE function the proper
three digit security code must
be entered. The three digit
security code can be changed
once the original security code
is first entered. When
connecting with a security

Setc | 2 Reset protected DSC on-line, a

System
Configuration

Digital Helm /

Al Special Modeg

warning widow will appear
% stating that the DSC security is
enabled.
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Security Warning

Security is enabled on this DS,
Enter security code in the System
Configration window or you will HOT
be able ko download data ko the DSC,

Select the appropriate settings from the drop down lists and enter the appropriate
values in the Data Entry Blocks. When finished, click the SET button before
clicking the CLOSE button.

Rudder Time Settings Window

& A- Rudder Time Settings [Z]
Proportional System Selected. A
Rudder Time. Hard-over to Hard-over. [4/40] 10 5§ l—m

Systems with Proportional Valves Systems With On-Dff Valves
{I;I}I“J-&I;:]celelate 05 S m rl‘;I}ISS[II';“ Deadband 07 * ’—
{I;I}Il‘%ﬁt:elerale 05 S W FIF‘%]Fasl Deadband 5 - ’—
?ﬂ.l‘ﬁ]t]:celemle 03 S W El‘il}lﬁlow On Delay 03 5 ,—
g w7 | EREONY s
T e Rl A A T p—
i Ee g Rl e B
[10/99)

E!{'}J{Sﬂl}&p Down Delay 02 5 ’—
Help Set « | > Reset | LClose |

The Rudder Time Settings Window provides control over how the system moves
the rudder from one position to another. In the first field enter the time, in
seconds, required or desired for the rudder to move from hard over to hard over.
For a proportional valve this will be the desired hard over to hard over time under
fast rudder speed control. Ensure that the hydraulic system is capable of moving
the rudder at a rate slightly faster that this value with the spool of the proportional
valve fully shifted. For on-off valves enter the number of seconds it takes for the
hydraulic system to move the rudder from one hard over to the other when
shifting only the directional valve and not engaging any high speed flow solenoid
valve.
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The remaining Data Entry Blocks are separated into two groups. Enter data in
the blocks on the left for systems using proportional solenoid valves and on the
right for systems using on-off solenoid valves. Systems set up for proportional
valves will have the right side entries greyed out and the left side will be greyed
out for on-off solenoids.

For proportional valves, the FFU Accelerate and FFU Decelerate values
determine the amount of time, in seconds, the rudder will take to accelerate from
a standstill to maximum rotational speed and decelerate from maximum
rotational speed to a standstill.

The NFU Accelerate and NFU Decelerate values provide the same control over
the rudder speed while operating in the Non Follow Up mode of steering control.
The NFU Decelerate value should be quite small in order to avoid the rudder
overshooting the desired position when the NFU input device is released.

The NFU Output Current value is used to limit the current to the proportional
valve while operating under Non Follow Up steering control. Since NFU control
does not actively monitor and control the rotational speed of the rudder, limiting
the NFU Output Current will limit the maximum rotational speed of the rudder
while using the NFU input device.

The FFU Slow Speed value will determine the rotational speed of the rudder
when the Fast Rudder mode is toggled off. This value is a percentage of the fast
rudder speed value entered at top of the window. If the hard over to hard over
time entered at the top of the window is 12 seconds and the FFU Slow Speed
value is set to 50% then this will result in 12 and 24 second hard over to hard
over times when the Fast Rudder mode is toggled on and off respectively. This
value will also affect the NFU output current by applying this additional reduction
factor to the output current when operating the NFU device with the Fast Rudder
mode toggled off.

For systems with on-off valves, the FFU Slow Deadband data entry block
contains the value in degrees for the system sensitivity under FFU control. This
value should be set as low as possible without causing the system to overshoot
or oscillate. The final setting will be dependent on the overall rudder speed and
hydraulic response and should therefore be fine tuned during calibration.

FFU Fast Deadband determines the angular difference between the FFU
commanded angle and the actual rudder angle where the system will engage the
hydraulic power unit’s high speed solenoid when operating in Fast Rudder mode.

FFU Slow On Delay controls the number of seconds the system will wait before
sending an initial command to the directional solenoid valve. This setting is used
to ensure that when the rudder movement changes direction it will pause for a
brief moment in the stopped position before proceeding in the opposite direction.
This will reduce hydraulic hammering and mechanical wear and tear during
rudder movements that can be induced when a hydraulic system instantly ties to
change direction of the rudder.
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FFU Fast On Delay is used to ensure that if a large change in rudder command
is given (i.e. larger than the FFU Fast Speed Angle) the system will first step
through the slow rudder movement for a period of time before energizing the high
speed solenoid. Again, this will help reduce hammering and wear and tear on
the mechanical components.

FFU Step Down Delay will cause the directional valve to remain energized for a
period of time after the controller has determined that rudder has reached its final
position. This will allow the system to step down through slow rudder movement
before stopping. This value should be kept low in order to avoid inducing an
overshoot of the desired position.

NFU Fast On Delay is used to ensure that when NFU commands are given the
system will be allowed to first step through the slow rudder movement before the
high speed solenoid is energized. This setting is similar to the FFU Fast On
Delay setting described above.

NFU Step Down Delay will ensure that the rudder is given time to step down
through slow rudder movement before stopping. When the NFU input device is
released the high speed solenoid will be turned off immediately and the
directional valve solenoid will be held on for this amount of time. This setting
should be long enough to allow for the step down procedure but not long enough
to cause excessive overshooting of the desired rudder position under NFU
control.

Enter the appropriate values in the Data Entry Blocks. When finished, click the
SET button before clicking the CLOSE button.
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Autopilot Configuration Window

& &- Autopilot Configuration =) The Autopilot Configuration
Window consists of six drop down
A lists. The first drop down list

allows for the selection of Analog

_ or On-Off type autopilot interface
G Analog [Analog  +] types.  Review the available

interface types for the autopilot

Analog Polanity H 1N | - .

e installed and  choose the
Analog Command 022 [z2vr - appropriate setting from the list.
Sensitivity When analog interfacing is used
NFU Dodge Disabled |Disabled - the polarity of the autopilot’s

analog command signals can be

Dual Ind dent - :
Master/Slave S pstem O |Off selected using the second drop
Analod Inout Cabl down list. When analog
nalo npu able - . . . g
Broak fn ]On interfacing is used the sensitivity

of the autopilot’s analog command
signal can be adjusted using the
Help Close Analog Com.mand Sensitivity list.
If the autopilot commands a 20
degree rudder position and the
rudder moves to 30 degrees then you will want to increase the number of volts
per degree so that the rudder will stop at the commanded 20 degree angle. If the
NFU Dodge function is enabled then operation of a NFU input device that is
connected to the MCP will cause the rudder to move away from the autopilot’s
commanded position while in Autopilot Control mode. Once the NFU device is
released, control of the rudder will be given back to the autopilot system. The
Dual Independent Master / Slave drop down list will only be used on a dual
independent rudder system where the autopilot is only capable of controlling one
rudder. In this case the DSC’s which includes the autopilot interfacing will be
selected as the MASTER and the second DSC will be set up as the SLAVE. For
master / slave systems to operate they will require the use of the DSC to DSC
communication line (see section 1.2.2). The final drop down list is used to turn
the autopilot analog cable break alarm function on or off. This setting should be
turned off if an on-off autopilot interface is used or if an analog autopilot
disconnects its analog outputs when the autopilot is not in the AUTO mode of
contol.

» Reset ‘

Select the appropriate setting from the drop down lists. When finished, click the
SET button before clicking the CLOSE button.
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SCP Configuration Window

&+ A- SCP Configuration g :
SCP1 ¥ SCP Function Switch Indicator
Number Humber
|SCP Enabled  ~|
Standby/M anual 1] = 1] -
Seamless Transfer Dizabled -
Analog FFU 1 2 - 2 -
Station Lockout off -
Analog FFU 2 3 - 3 -
Audible Alarm On -
Digital FFU 4 - 4 -
Fault Indicator On -
Autopilot " & L -
Digital Helm [Normal =]
Polarity NFU m m
Analog Input 1 Mormal ¥
Polarity
Speed [ - [ -
Analog Input 2 Mormal ¥
Polarity
Transfer o - Off «

This data is HOT stored permanently
in the D5C when you click on the
Sel button. You must do a DSC
SAVE in the File Menu to make the
above data permanent.

This switch and indicator data is stored permanently
in the D5C when you click on the Set button.

LClose | A

» Heset |

Help

The SCP Configuration Window is where the system is told how many control
stations there are and what modes of steering control are available at each
steering control station. SCP’s 1 through 5 are selected using the first drop down
list and then all of the remaining fields will take on the values for that particular
SCP. Each SCP is enabled or disabled using the second drop down list. The
next drop down list enables or disables the Digital Helm seamless transfer
function (see sections 3.3.2 and 3.3.5). When two or more stations are
connected remote stations can be selected as locked out stations. When a
station’s lockout is enabled, control can not be taken at that station unless the
TRANSFER mode is first engaged by the active station. Station lockout can be
enabled or disabled at various steering control stations on the vessel. Each SCP
has an audio output that can be turned on or off through the use of the Audible
Alarm drop down list. The audio output sounds to indicate certain functions of
the SCP and when a failure condition exists within the system. Each SCP also
has an output used to illuminate a FAULT indicator. This indicator can enabled
and disabled through the use of the Fault Indicator drop down list. Each SCP is
provided with one FFU Digital command input and two FFU Analog command
inputs. The polarity of each of these inputs can be chosen using the Digital Input
Polarity, Analog Input 1 Polarity and Analog Input 2 Polarity drop down lists. The
remaining drop down lists located on the right hand side of the window are used
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to assign individual station modes and functions to certain switch inputs and
indicator outputs (see Drawing 5.9 - MCP Terminal Block Configuration). If a
certain mode or function is not used, the OFF setting should be chosen from the
drop down list.

Select the appropriate setting from the drop down lists for each SCP. When
finished, click the SET button before clicking the CLOSE button.

4.1.2 System Calibration

Calibration is done with a functioning Digital Steering Control system loaded with
the appropriate configuration and an operating hydraulic steering gear.
DSCsetup communicates with the DSC through a standard male-female 9-pin
RS-232 serial cable connected to the D-Sub port located just to the right of the
DSC display window. If required, an RS-232 to USB interface cable to connect
to a computer which does not have a standard serial port.

3 DSCsetup - [A= Untitled] |- || To begin on-line calibration, turn on the DSC and the
84 fle Loe Window Help - computer. Start the DSCsetup application, and from
1| ew Cerl+N the File menu select OPEN DSC.
= Print Chrl+P
- Cpen... Chrl+0
Open DSC... Chkrl+D figuratii
Close ibration
- ing
Save As. ..
Exit
Identify which communication port the "5 Open DSC

RS-232 cable is connected to.

Com port:

Cancel

il
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When communication is established, the word CONNECTED appears in a gray
stripe at the bottom of a new Setup window containing the current data from the

controller.
I DSCsetup - [A=| & A- Rudder Feedback Calibration (=) Values immediately
B3 File Tume ‘Wind to the rlght of the
| DsC A parameter names are
-1 Valve the current
oyt ottser o2 - operational values in
by, Rucder Fed * ' ' the DSC. The Data
IL Rudder Fes Gain A 25 25 Entry Blocks are
. fs—'*tF‘”dde'FEE Sain B 553 2ea where you enter new
. Cr. Syvtem Co an : : parameter  values.
[ Rudder Tim Clicking the SET
(3 Autopia! C: | button  puts  the
ﬁgﬁﬁ,‘fﬁ;‘? values into effect,
[ SCF Comm and moves  the
Connected set < | > Original | values from the Data
Entry Blocks to the
_Heb | _Glose | current value side,
but new settings are

not permanent until

DSC SAVE is selected from the File menu. The RESET button restores the Data
Entry Blocks to the last Set values (the values just to the right of the parameter

names).

NOTE:

button before closing the Property Sheet.

Once calibration data has been entered in each Property Sheet, click the SET

Rudder Feedback Calibration Window

& A- Rudder Feedback Calibration |- |

A

Offset -.02 -02
Gain A 25 25
Gain B 253 253

Set « ‘ > DOriginal ‘

This procedure calibrates the rudder
feedback signals by informing the
DSC what signal levels to expect
from the feedback unit for midships,
hard port and hard starboard rudder
positions.

SET will transfer the values in the
right column to the DSC. The
ORIGINAL button will restore the
last set values to the right column.
DEFAULT will set the right column
to nominal values of 0, 1 and 1. The
CALIBRATE button will advance you
to the actual calibration procedure.
After selecting CALIBRATE a
warning screen will appear.
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Rudder Feedback Calibration

A

A WARNIMG! If you calibrate now, the DSC will
command the rudder to move to itz limits of travel.
To prevent damage to property and injury or death
to people, make sure that the hydraulic system is
operational and that its motion is unobstructed.
Before proceeding. ensure that people are kept at a
safe diztance by warning signs, barriers, or other
means.

Help Proceed

WARNING:
IF THIS INFORMATION IS NOT HEEDED, INJURY OR DEATH OF PEOPLE
AND DESTRUCTION OF PROPERTY MAY RESULT.

Click on the PROCEED button to enter the feedback calibration screen.

Rudder Feedback Calibration For proportional systems,
the ‘Jog Control’ slider will
A act as a variable non follow-
up control. As you advance
the slider farther from
center, the rudder will move
faster. For on-off systems,

[v HReturn shider to Center When Released;

Jog Control . R
advance the slider until the
)' directional valve solenoid is
100% A Center 100% B energized. . Using the ‘Jog
Control’ slider, move the
Mark A ‘ Mark Eenl3l| Mark B ‘

rudder to midships and click
the MARK CENTER button.
Then move the rudder to
Help \ Cancel | ‘ either port or starboard hard
over and click the MARK A
or MARK B button. It is not
critical which one you click. Then move the rudder to the opposite hard over and
click the opposite MARK A or MARK B button. Once the midships and hard over
positions have been entered you will be able to click on the OK button which will
bring you back to the initial Rudder Feedback Calibration window with the new
values indicated on the right side of the screen.
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Click the SET button before closing in order to accept the new values and to

enter them to the DSC.

SCP Meter Calibration Window

3 Calibrate SCP Meters

BE] X

I

Port
STBD

Center

Select meter displacement from drop down list
below. Meters will return to normal operation
when you cloze this window.

Mote: Set the Center adjustment first,
then zet Port and Starboard adjustments.

Close

should now read some angle to port.

If any rudder indicators are
connected to the SCPs, an
adjustment will be required to ensure
that the indicators display the correct
rudder angle and command. From
the drop down list first select the
CENTER option. All indicators
connected to the SCPs should now
read exactly midships. If this is not
the case make the appropriate
adjustment to the indicator offset at
each indicator. Next select PORT
from the drop down list. All indicators

If this is not the case then the indicator

signal polarity must be reversed at each indicator that is not displaying a port
angle. With PORT selected from the drop down list each set of indicators
connected to the SCP’s for Rudder Angle, Digital Helm Rudder Order and/or FFU
Input 1 Rudder Order may require a gain adjustment to ensure that each
indicator displays the correct hard over angle.

Indicator gain adjustments are made on each of the SCP circuit boards contained
in each station MCP.

AR EN Ao B

RAI Adjustments

e EEU Input 1 ROI Adjustments

Digital Helm ROI Adjustments
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With PORT selected from the drop down list an LED will be on beside three of
the six indicator trimmers. Adjust the trimmer indicated by the LED for each of
the indicator types used in order to ensure that the indicator displays the correct
hard over angle. After the port adjustment has been made, select STBD from the
drop down list and repeat the adjustment for each indicator type used. With
STBD selected the opposite three LED’s will be lit to indicate which trimmers to
adjust.

SCP Command Calibration Window

£ A- SCP Command Calibration =) Each SCP will
accommodate up to two
| 1. Enabie the SCP and Analog Command to calibrate and click this bar. | analog FFU command

inputs.  Each analog

2. Do not change the 5CP or Command input between step 3 and SET. .
FFU command input

Dffset 2768 must be calibrated
: : through the use of the
SCP Mumber 1 Analog 1 is enabled Gain A
’ _ AL SCP Command
GainB  [0.943 Calibration Window.

‘ Once the window is

selected it is a simple
| matter of following the
displayed instructions.
\ First the input to be
calibrated must be
A Help Close engaged by selecting
the mode using the
mode input selector.
Once the input to be
calibrated is selected,
click on the first bar.
The selected device will be displayed in the screen next to the ‘Gain A
parameter. Then move the input device to its center position and click the
second bar. Once the center position has been set move the input device to
hard over port or starboard and click the next bar, then repeat the process for the
opposite hard over clicking the last bar. After this step is complete new values
for OFFSET, GAIN A and GAIN B will appear in the Data Blocks.

3. Set Command to Center position and click this bar.

Click the SET button before closing in order to accept the new values and to
enter them to the DSC. Repeat this process for each of the analog FFU input
devices in the system.

After completing calibration of the system it can be returned to its normal run
mode. Select FILE and DSC SAVE in order to permanently write information to
the DSC’s non-volatiie memory. Once DSC SAVE has been performed the
system should be shut down and rebooted. The system will now operate in its
normal run mode.
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4.2 DSC KEYPAD SETUP

To enter DSC Keypad Setup mode hold down any key on the DSC while
applying power. If the security feature is enabled the following screen will be
displayed:

ENTER THREE DIGIT
PASSWORD

# OR * = EXIT

Once the correct password has been entered, or if the security feature is not
enabled, the following initial setup screen will appear:

1=DSC 2=SCP
3=TIMING 4=CALIBRATE
5=PILOT 6=SECURITY
ANY OTHER=EXIT CAL

42.1

From the initial setup screen six different submenus can be selected by pressing
the appropriate key 1 through 6. Any other key will cause the DSC to exit setup
mode and return to run mode. When exiting setup mode in this manner, the DSC
will save all information to its non volatile memory updating any data that had
been modified. In order to exit the setup mode without saving changes simply
cycle the power without exiting the setup mode. The DSC will re-boot in the run
mode using the last saved data.

DSC Menu

The DSC menu is used to configure settings pertaining to the DSC. Press 1 from
the initial screen to enter the DSC submenu. The following screen will be
displayed:

DSC Submenu 1

1=RUDDER ANGLE Select 1, 2 or 3 or press * to move to the
2=SYSTEM VOLTAGE second DSC submenu screen or 0 to return
3=DIGITAL FFU HO-HO to the initial DSC Setup screen.

*=NEXT O=EXIT #=BACK

For additional information refer to the System Configuration Window description
in section 4.1.1.

Press 1 to enter the electrical limits of the steering gear angle.

RUDDER ANGLE Enter three digits for the total steering angle.
070 DEGREES (10/150) The system will automatically return to the
previous screen.

*=EXIT #=BACK SPACE
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From the DSC submenu press 2 to enter the system voltage.

SYSTEM VOLTAGE = 24V Select 1 or 2 corresponding to the system
1=12V voltage applied to the DSC.

2=24V

ANY OTHER=NEXT

From the DSC submenu press 3 to alter the number of wheel turns for a digital
helm input device.

DIGITAL HELM (04.00) Select 1 or 2 to increase or decrease the
1=INCREASE 1/4 TURN desired number of helm turns.
2=DECREASE 1/4 TURN
ANY OTHER=NEXT

From the initial DSC submenu, press * to advance to the next DSC submenu
screen. Three subsequent configuration options will be shown.

DSC Submenu 2

1=SOLENOID TYPE Enter the appropriate solenoid valve
2=SOLENIOD CURRENT information in each of the three data
3=BIAS CURRENT screens.

*=NEXT O=EXIT #=BACK

For additional information refer to the Valve Settings Window description in

section 4.1.1.
SOLENOID TYPE (2) The solenoid type screen offers selection for
1=0ON-OFF either on-off or proportional solenoid valves.

2=PROPORT IONAL
ANY OTHER=NEXT

SOLENIOD CURRENT Solenoid current is configured by entering
1.600 A (-250/4.000) four digits.

*=EXIT #=BCKSPC

VALVE BIAS CURRENT Valve bias current is also configured by
0.400 A (-100/1.000) entering four digits.

*=EXIT #=BACK SPACE

From the second DSC submenu, press * to advance to the next DSC submenu
screen. Three subsequent configuration options will be shown.
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DSC Submenu 3

1=POWER UP MODE
2=STATION 1 NFU MODE
3=ALARM SETTINGS
*=NEXT O=EXIT #=BACK

Key 1, 2 or 3 to configure any of these
options.

For additional information refer to the System Configuration Window description

in section 4.1.1.

POWER UP MODE (1)
1=MODE @ POWER DOWN
2=SCP 1, STANDBY
ANY OTHER=NEXT

SCP 1 NFU IS (2)
1=CONNECTED DIRECT
2=CONNECTED TO SCP 1
ANY OTHER=NEXT

FFU ALARM (2)
1=0N

2=0FF

ANY OTHER=NEXT

INPUT POWER ALARM(3)
1=15%, 2=10%

3=0FF

ANY OTHER=NEXT

Select 1 or 2 to configure how the system
will behave during startup.

Select 1 or 2 to configure how the main
station NFU input device is connected to the
system.

Select 1 or 2 to configure the FFU alarm
function. Press any other key to advance to
the next alarm setting.

Select 1, 2 or 3 to configure the level of the
input power supply alarm. Any other key
returns to the third DSC submenu.

From the third DSC submenu, press * to advance to the next DSC submenu
screen. Three subsequent configuration options will be shown.

DSC Submenu 4

1=DUAL SYNCH SYSTEM
2=DUAL SPEED
3=NMEA OUTPUT
*=NEXT O=EXIT #=BACK

Key 1, 2 or 3 to configure any of these
options.

For additional information refer to the System Configuration Window description

in section 4.1.1.

DUAL SYSTEM (2)
1=ON

2=0FF

ANY OTHER=NEXT

Select 1 or 2 to turn the dual synchronizing
function on or off.
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DUAL SPEED (2) Select 1 or 2 to turn the dual speed function
1=0ON on or off.
2=0FF
ANY OTHER=NEXT
NMEA OUTPUT (2) Select 1 or 2 to turn the NMEA output
1=0ON function on or off. Any other key returns to
2=0FF the fourth DSC submenu.
ANY OTHER=NEXT

NOTE:
The NMEA output must be turned off in order to allow communication with a
laptop running the DSC Setup Software program.

From the fourth DSC submenu, press * to advance to the next DSC submenu
screen. One remaining configuration option will be shown.

DSC Submenu 5
1=BUMPLESS TRANSFER Key 1 to configure bumpless transfer.  *
returns to the first DSC submenu.

*=NEXT O=EXIT #=BACK

For additional information refer to the System Configuration Window description
in section 4.1.1.

BUMPLESS TRANSFER(1) Select 1 or 2 to turn the bumpless transfer
1=0ON function on or off.

2=0FF

ANY OTHER=EXIT

Press 0 from any other the DSC submenus to return to the initial setup screen.
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42.2 SCP Menu

The SCP menu is used to configure settings pertaining to the SCP circuit inside
the MCP. Press 2 from the initial screen to enter the SCP submenu. The
following screen will be displayed:

SCP Selection Submenu

SCP MENU Select SCP station 1 through 5 or press any
ENTER SCP NUMBER, other key to return to the initial DSC Setup
1T0 5 screen.

ANY OTHER=EXIT

Once a station number is selected the display will advance to the submenu
screens for that station. After scrolling through the station’s submenus the
display will return to this SCP menu. The following SCP menu screens will be
the same for each of the five SCP stations.

SCP Configuration Submenu

SCP 1 ON Press 1 or 2 to turn this station on or off. Any
1=0ON other key will proceed to the next screen.
2=0FF

ANY OTHER=NEXT

For additional information refer to the SCP Configuration Window description in

section 4.1.1.

SCP 1 LOCKOUT OFF Press 1 or 2 to turn this station’s lockout
1=0ON function on or off.

2=0FF

ANY OTHER=NEXT

SCP 1 AUDIO ON Press 1 or 2 to turn this station’s audio
1=0ON output on or off.

2=0FF

ANY OTHER=NEXT

SCP 1 SEAMLESS Press 1 or 2 to turn this station’s seamless
TRANSFER OFF transfer function on or off.

1=ON 2=0FF
ANY OTHER=NEXT
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SCP Switch Assignment

SCP 1 STANDBY/MANUAL
SWITCH # = O
INDICATOR # = O
#=CHANGE 0. .9,*=NEXT

Press # to change the switch and indicator
assignment for Standby/Manual function or
if no change is necessary.

*

Determine the switch input and indicator output used for the each available mode
of steering control (see Drawing 5.9 — MCP Terminal Block Configuration).
Pressing # will advance to the following switch assignment screen. Pressing *

will skip to the next mode function.

For additional information refer to the SCP Configuration Window description in

section 4.1.1.

SCP 1 STANDBY/MANUAL
0O TO 9 = SWITCH #
ANY OTHER=FUNCTION
NOT USED

SCP 1 STANDBY/MANUAL
O TO 7=INDICATOR #
ANY OTHER=FUNCTION
NOT USED

Next mode function.

SCP 1 ANALOG INPUT 1
SWITCH # = 1
INDICATOR #

=1
#=CHANGE 0..9,*

=NEXT

SCP 1 ANALOG INPUT 2
SWITCH # = 2
INDICATOR #

=2
#=CHANGE 0..9,*=

=NEXT

SCP 1 DIGITAL HELM
SWITCH # = 3
INDICATOR #

=3
#=CHANGE 0..9,*

=NEXT

SCP 1 AUTOPILOT
SWITCH # = 4
INDICATOR # = 4
#=CHANGE 0. .9,*=NEXT

Key the appropriate switch number 0 through
9 or any other key to disable the function.

Key the appropriate indicator number 0
through 9 or any other key to disable the
function.

Press # to change the switch and indicator
assignment for Analog 1 function or * if no
change is necessary.

Press # to change the switch and indicator
assignment for Analog 2 function or * if no
change is necessary.

Press # to change the switch and indicator
assignment for Digital Helm function or * if
no change is necessary.

Press # to change the switch and indicator
assignment for Autopilot function or * if no
change is necessary.
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SCP 1 NON FOLLOWUP Press # to change the switch and indicator
SWITCH # = 5 assignment for Non Followup function or * if
INDICATOR # = 5 no change is necessary.
#=CHANGE 0..9,*=NEXT
SCP 1 SPEED Press # to change the switch and indicator
SWITCH # = 6 assignment for Non Followup function or * if
INDICATOR # = 6 no change is necessary.
#=CHANGE O..9,*=NEXT
SCP 1 TRANSFER Press # to change the switch and indicator
SWITCH # = NONE assignment for Non Followup function or * if
INDICATOR # = NONE no change is necessary.
#=CHANGE 0..9,*=NEXT

After completing the last switch mode assignment the system will proceed to the
input polarity screen.

SCP FFU Input Polarity

PRESS * TO SET SCP 1 Press * if any of the FFU input devices
FFU POLARITY, OR ANY connected to SCP 1 display the incorrect
OTHER KEY TO RETURN rudder polarity.

TO THE SCP MENU.

For additional information refer to the SCP Configuration Window description in
section 4.1.1.

ON THE NEXT SCREEN,
KEYS 1->6 CHANGE THE
POLARITY DATA, ELSE
EXIT. ANY KEY=NEXT

SCP 1 NRM INV Press keys 1 through 6 to select device
ANLG FFU1 1 2 (D polarity as normal or inverted.

ANLG FFU2 3 4 (3)
DIGITAL 5 6 (5)

Current input device polarity is shown in the parentheses. Press any key other
than 1 through 6 to return to the SCP Selection Submenu.

Rudder Time Settings Menu

The Rudder Time Settings menus are used to configure variables which
determine how the system will control movement of the rudder from one position
to another. Different settings are accessible based on whether the system is
controlling an on-off directional valve or a proportional directional valve.

The first screen under this menu is for the overall hard over to hard over rudder
speed.
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Rudder Timing

HO-HO SPEED Enter the hard over to hard over rudder
28.0 S (4.00/40.00) speed in seconds.

0O TO 9 FOR DATA
*=NEXT #=BACK SPACE
For proportional valve systems the number entered here is the desired hard over
to hard over time under fast rudder speed control. Ensure that the hydraulic
system is capable of moving the rudder at a rate slightly faster than this value
with the spool of the proportional valve fully shifted. For on-off valve systems the
number entered here is the number of seconds it takes for the hydraulic system
to move the rudder from one hard over position to the other when shifting only
the directional valve and not engaging the high speed flow solenoid valve.

Rudder Timing Proportional Submenu

FFU ACCELERATE Enter the number of seconds for rudder
0.3 S (-174.0) acceleration in FFU modes of steering.
0 TO 9 FOR DATA
*=NEXT #=BACK SPACE
For additional information refer to the Rudder Time Settings Window description
in section 4.1.1.

FFU DECELERATE Enter the number of seconds for rudder
0.7 S (.174.0) deceleration in FFU modes of steering.
0O TO 9 FOR DATA

*=NEXT #=BACK SPACE

NFU OUTPUT CURRENT Enter the required current to be sent to the
99 % OF MAX (30/99) proportional valve in NFU modes as a

0 TO 9 FOR DATA percentage of the valve max. current.
*=NEXT #=BACK SPACE

NFU ACCELERATION Enter the number of seconds for rudder
0.1 S (.174.0) acceleration in NFU modes of steering.

0O TO 9 FOR DATA

*=NEXT #=BACK SPACE

NFU DECELERATION Enter the number of seconds for rudder
0.1 S (-174.0) deceleration in NFU modes of steering.

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE
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Rudder Timing On-Off Submenu

FFU SLOW DEADBAND
0.5 DEGREES (.1/5)
0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

Enter the system sensitivity or deadband in
degrees.

For additional information refer to the Rudder Time Settings Window description

in section 4.1.1.

FFU FAST DEADBAND
5 DEGREES (1/9)
0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

FU SLOW ON DELAY
S (.1/1.0)
0O 9 FOR DATA

=
0.
0
*=NEXT #=BACK SPACE

U
2
T
=N

FFU FAST ON DELAY
0.6 S (.1/9.9)

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

FU STEP DOWN DELAY
1S (.1/1.0)

TO 9 FOR DATA
=NE

F
0.
0]
*=NEXT #=BACK SPACE

NFU FAST ON DELAY
0.6 S (.1/4.0)

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

FU STEP DOWN DELAY
1S (.1/4.0)

TO 9 FOR DATA
=NE

N
0.
0]
*=NEXT #=BACK SPACE

Enter the angle at which the system should
step down from fast rudder speed to slow
rudder speed in FFU modes.

Enter the time delay desired for engaging the
directional solenoid valve in FFU modes of
steering.

Enter the time delay desired for engaging the
high flow (fast rudder) valve in FFU modes of
steering.

Enter the time delay desired for stepping
down from fast rudder to slow rudder in FFU
modes of steering.

Enter the time delay desired for engaging the
high flow (fast rudder ) valve in NFU modes
of steering.

Enter the time delay desired for stepping
down from fast rudder to slow rudder in NFU
modes of steering.

After completing the rudder time settings the system will return to the initial setup

screen.
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424 Calibration Menu

The Calibration menu is used to perform system calibration once the control
system is connected to an operating hydraulic steering gear. Calibration is
required for the rudder feedback device and each of the analog command input
devices as well as for any rudder angle or rudder order indicator connected to the
MCP. Upon selecting calibration the following screen will be displayed:

Calibration Submenu

CALIBRATION MENU Select 1 to calibrate signals.
1=CAL CMND/FBCK/MTRS
2=PID PARAMETERS
ANY OTHER=EXIT

From the calibration submenu, press 1 to proceed to the next calibration screen.
Option 2 should only be selected by someone familiar with the tuning process of
a PID controller and the desired response of a proportional steering control
system. For additional information refer to the Rudder Feedback Tuning Window
description in section 4.1.1.

CMND/FBCK/MTR Submenu

CALIBRATION MENU Select 1 to calibrate rudder feedback unit or
1=CALIBRATE FEEDBACK 2 to calibrate any analog command input
2=CALIBRATE COMMAND device.

O=EXIT OTHER=NEXT

Press any other key to proceed to the next screens adjusting the rudder
feedback signal polarity and for calibrating the rudder angle and rudder order
indicators.

Calibrate Feedback Submenu

FEEDBACK CALIBRATION Select 1 to move the rudder using a FFU
1=HELM NFU input device or 2 to move the rudder using
2=KEYPAD NFU the keypad.

*=EXIT

If 1 is selected from the feedback calibration screen, any FFU command input
device can be used to move the rudder. The FFU command input device will act
like a non follow up input such that if the input device is in the midships position
the rudder will remain stationary. When the input device is turned to port or stbd
of midships the rudder will move in that direction until the input device is returned
to midships, at which time the rudder will stop. If 2 is selected the keypad
buttons can be used to move the rudder. Keypad buttons 1, 2 and 3 will move
the rudder at increasing speeds in one direction and buttons 4, 5 and 6 will move
the rudder at increasing speeds in the opposite direction. Varying the speed of
rudder movement is only possible if the system is using a proportional directional
valve. Moving the rudder can also be done by any other available mechanical
means.

When 1 is selected to move the rudder using a FFU command input device the
following screens will be displayed:
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SET RUDDER TO CENTER Move rudder to midships position and then
HELM IS VARIABLE NFU press 0 to store the position.
CENTER=STOP RUDDER
O=SET OTHERS=EXIT

RUDDER TO ONE END Move the rudder to one hard over position
HELM IS VARIABLE NFU and then press 0 to store the position.
CENTER=STOP RUDDER
O=SET OTHERS=EXIT

RUDDER TO OTHER END Move the rudder to the opposite hard over
HELM IS VARIABLE NFU position and then press 0 to store the
CENTER=STOP RUDDER position.

O=SET OTHERS=EXIT

When 2 is selected to move the rudder using the keypad the following screens
will be displayed:

SET RUDDER TO CENTER Move rudder to midships position and then
1=-> 2=->-> 3=->->-> press 0O to store the position.

4=<- B=<-<- pBf=<-<-<-
O=SET OTHERS=EXIT

RUDDER TO ONE END Move the rudder to one hard over position
1=-> 2=->-> 3=-—>->-> and then press 0 to store the position.

4=<- B=<-<- B=<-<-<-
O=SET OTHERS=EXIT

RUDDER TO OTHER END Move the rudder to the opposite hard over
1=-> 2=->-> 3=->->-> position and then press 0 to store the
4=<- 5=<-<- B6=<-<-<- position.

O=SET OTHERS=EXIT

After programming the three rudder positions the values will be displayed as
similar to the following screen:

RUDDER OFFSET/GAIN Press 0 to accept the values or * to reject
OFFSET A GAIN B GAIN them and repeat calibration.

-00250 1.2500 1.2500
O0=ACCEPT *=REJECT

After calibrating the rudder position the system will return to the
CMND/FBCK/MTR Submenu.

Calibrate Command Submenu

ENABLE SCP AND INPUT Enable and center the device to be
TO CALIBRATE. SET calibrated and then press 0 to store the
COMMAND TO CENTER.
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O WHEN SET *= EXIT midship position.
ENABLE SCP AND INPUT Move the device input to one extreme and
SET COMMAND TO ONE then press 0 to store the position.
END
O WHEN SET *=  EXIT
ENABLE SCP AND INPUT Move the device input to the other extreme
SET COMMAND TO THE and then press 0 to store the position.

OPPOSITE END
O WHEN SET *= EXIT

After programming the three device positions the values will be displayed as
similar to the following screen:

COMMAND OFFSET/GAIN Press 0 to accept the values or * to reject
OFFSET A GAIN B GAIN them and repeat calibration.

-00250 1.2500 1.2500
O=ACCEPT *=REJECT

After calibrating the input device, the system will return to the CMND/FBCK/MTR
Submenu. Each available FFU analog input device will require calibration by
following the above steps, enabling each device before programming the three
positions.

By proceeding to the next screen following the CMND/FBCK/MTR Submenu a
screen will be displayed allowing for selection of the rudder feedback unit
polarity.

Feedback Polarity Submenu

FEEDBACK POLARITY
IS NORMAL

1=NORMAL 2=INVERTED
ANY OTHER=NEXT

If the angle shown on the bottom left line of the display in run mode shows the
incorrect rudder direction then the rudder feedback polarity will have to be
swapped. Proceed to the next screen for calibrating the rudder angle and rudder
order indicators connected to the steering control system.
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SCP Meter Adjustment Submenu

ADJUST SCP METERS Press 1, 2 or 3 to send the indicators to
1=CENTER, 2=PORT, midships, port hard over or stbd hard over.
3=STBD

ANY OTHER=EXIT

For additional information refer to the SCP Meter Calibration Window description
in section 4.1.1.

USE CENTERING SCREW Ensure all indicators show midships.

ON METER, SET METER

TO CENTER.

ANY KEY=NEXT

SET ADJUSTMENTS NEXT Adjust indicator gain using the trimmer

TO THE LIGHTED LED potentiometers on the MCP circuit board so
FOR METER FULL SCALE that indicators show hard over angle.

ANY KEY=NEXT

SET ADJUSTMENTS NEXT Adjust indicator gain using the trimmer

TO THE LIGHTED LED potentiometers on the MCP circuit board so
FOR METER FULL SCALE that indicators show hard over angle.

ANY KEY=NEXT

4.2.5 Autopilot Menu

The autopilot menu is used to configure the system for various types and settings
of interfacing to the vessel’s autopilot. In the first screen enter the type of signals
used by the autopilot for affecting rudder movement.

Pilot Type Submenu

AUTOPILOT 1S (1) Press 1 for on-off interfacing or 2 if autopilot
1=ON-OFF TYPE can output analog rudder position command
2=ANALOG OUTPUT signals.

ANY OTHER=NEXT

For additional information refer to the Autopilot Configuration Window description
in section 4.1.1.

If 1 is selected then system will proceed directly to the Autopilot System
Configuration screen shown below. If 2 is selected the following screens will be

displayed:
AUTOPILOT .22V/DGR Press 1 or 2 to increase or decrease
1=INCREASE V/DEGREE sensitivity of analog autopilot signals.

2=DECREASE B/DEGREE
ANY OTHER=NEXT

PILOT POLARITY (1)
1=NORMAL
2=INVERT
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| ANY OTHER = NEXT |

If the command angle shown in autopilot mode is the incorrect direction then the
autopilot polarity will have to be swapped.

CABLE BREAK 1S (1) Select 1 to enable monitoring of the
1=0ON autopilot’s analog command signals.
2=0FF

ANY OTHER = NEXT

AUTOPILOT SYS CFG(0) Press 0, 1 or 2 to select the autopilot control
O=INDEPENDENT options.
1=MASTER 2=SLAVE

ANY OTHER=NEXT

For single rudder systems or dual rudder systems independently interfaced to the
autopilot select option 0. Options 1 and 2 are used in independent rudder
system with only one system interfaced to the autopilot system.

4.2.6 Security Menu

The security menu is used to prevent un-authorized modification of the system
parameters. The user can implement password protection using a three digit
key. When the security menu is entered one of the following two display screens
will be shown:

SECURITY IS DISABLED This screen will be displayed if security is

1=ENABLE SECURITY disabled. Press 1 to enable security.
2=ENTER PASSWORD
ANY OTHER KEY = EXIT

SECURITY IS ENABLED This screen will be displayed if security is
1=DISABLE SECURITY enabled. Press 1 to disable security.
2=ENTER PASSWORD
ANY OTHER KEY = EXIT

To enter a security password press 2 and the following screen will be displayed:

ENTER THREE DIGIT Enter three digits for security password.
PASSWORD

# OR * = EXIT

After three digits have been entered the system will return to the initial setup
screen.

When security is enabled the user will be prompted for the password when
entering the keypad setup mode. Upon entering keypad setup mode the
following screen will be displayed:
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ENTER THREE DIGIT
PASSWORD TO PROCEED.

ILLEGAL KEY = EXIT.
If the correct password is entered the system will proceed to the initial setup
screen. If the password entered is incorrect the system will return to run mode
and changes to the system parameters will not be permitted.
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4.2.7 Keypad Setup Flowcharts
DSC Menu
1=DSC 2=SCP
3=TIMING 4=CALIBRATE
5=PILOT 6=SECURITY
ANY OTHER=EXIT CAL
1y
DSC
3 1=RUDDER ANGLE * 1=SOLENOID TYPE 3 1=DUAL SYNCH SYSTEM 3
2 2=SYSTEM VOLTAGE -——f 2=SOLENOID CURRENT I2 2=DUAL SPEED 2
—» 3=DIGITAL FFU HO-HO — 3=BIAS CURRENT 1 3=NMEA OUTPUT 1
1 *=NEXT O=EXIT #=BACK *=NEXT O=EXIT #=BACK *=NEXT O=EXIT #=BACK
RUDDER ANGLE SOLENOID TYPE (2) DUAL SYSTEM (2)
070 DEGREES (10/150) 1=0ON-OFF 1=0N
2=PROPORT IONAL 2=0FF
*=NEXT #=BACKSPACE ANY OTHER=NEXT ANY OTHER=NEXT
SYSTEM VOLTAGE = 24V SOLENOID CURRENT DUAL SPEED (2)
> 1=12Vv 1.600 A (-250/4.000) ¢ =ON ¢
2=24V 2=0FF
ANY OTHER=NEXT *=EXIT #=BCKSPC ANY OTHER=NEXT
DIGITAL HELM (04.00) VALVE BIAS CURRENT NMEA OUTPUT (2)
1=INCREASE 1/4 TURN 0.400 A (-100/1.000) 1=0ON
2=DECREASE 1/4 TURN 2=0FF
ANY OTHER=NEXT *=EXIT #=BACK SPACE ANY OTHER=NEXT
* 1=BUMPLESS TRANSFER
1=POWER UP MODE I
Ly 2=STATION 1 NFU MODE 3 .
3=ALARM SETTINGS 2 =NEXT O=EXIT #=BACK
*=NEXT O=EXIT #=BACK '1 T
BUMPLESS TRANSFER (1)
POWER UP MODE (1) 1=0N
1=MODE @ POWER DOWN 2=0FF
2=SCP 1, STANDBY ANY OTHER=EXIT
ANY OTHER=NEXT
SCP 1 NFU IS (2)
1=CONNECTED DIRECT ¢
2=CONNECTED TO SCP 1
ANY OTHER=NEXT
FFU ALARM (2)
1=0N
2=0FF
ANY OTHER=NEXT
y
INPUT POWER ALARM(3)
1=15%, 2=10%,
3=0FF
ANY OTHER=NEXT
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SCP Menu
1=DSC 2=SCP
3=TIMING 4=CALIBRATE
5=PILOT 6=SECURITY
ANY OTHER=EXIT CAL
7y
SCP
SCP MENU
ENTER SCP NUMBER,
1T05
ANY OTHER=EXIT
1y
SCP 1 ON SCP 1 ANALOG INPUT 2 SCP 1 NON FOLLOWUP
1=0ON SWITCH # = X 0 TO 9 = SWITCH #
2=0FF = INDICATOR # = X ANY OTHER=FUNCTION
ANY OTHER=EXIT #=CHANGE 0..9,*=NEXT NOT USED
v fy v
SCP 1 LOCKOUT OFF SCP 1 ANALOG INPUT 2 SCP 1 NON FOLLOWUP
1=0N 0 TO 9 = SWITCH # 0 TO 7=INDICATOR #
2=0FF ANY OTHER=FUNCTION ANY OTHER=INDICATOR
ANY OTHER=EXIT NOT USED NOT USED
v y v
SCP 1 AUDIO ON SCP 1 ANALOG INPUT 2 SCP 1 SPEED
1=0ON 0 TO 7=INDICATOR # —>» SWITCH # = X
2=0FF ANY OTHER=INDICATOR = INDICATOR # = X
ANY OTHER=EXIT NOT USED #=CHANGE 0..9,*=NEXT
v v [ X
SCP 1 SEAMLESS SCP 1 DIGITAL HELM SCP 1 SPEED
TRANSFER OFF » SWITCH # = X 0 TO 9 = SWITCH #
1=ON 2=0FF =4 INDICATOR # = X ANY OTHER=FUNCTION
ANY OTHER=EXIT #=CHANGE 0..9,*=NEXT NOT USED
v ty v
SCP 1 STANDBY/MANUAL SCP 1 DIGITAL HELM SCP 1 SPEED
*| SWITCH # = X 0 TO 9 = SWITCH # 0 TO 7=INDICATOR #
INDICATOR # = X ANY OTHER=FUNCTION ANY OTHER=INDICATOR
#=CHANGE 0. .9,*=NEXT NOT USED NOT USED
fy v v
SCP 1 STANDBY/MANUAL SCP 1 DIGITAL HELM SCP 1 TRANSFER
0 TO 9 = SWITCH # 0 TO 7=INDICATOR # » SWITCH # = X
ANY OTHER=FUNCTION ANY OTHER=INDICATOR =4 INDICATOR # = X
NOT USED NOT USED #=CHANGE 0..9,*=NEXT
v y ty
SCP 1 STANDBY/MANUAL SCP 1 AUTOPILOT SCP 1 TRANSFER
0 TO 7=INDICATOR # 1 SWITCH # = X 0 TO 9 = SWITCH #
ANY OTHER=INDICATOR = INDICATOR # = X ANY OTHER=FUNCTION
NOT USED #=CHANGE 0..9,*=NEXT NOT USED
v fv v
SCP 1 ANALOG INPUT 1 SCP 1 AUTOPILOT SCP 1 TRANSFER
»1 SWITCH # = X 0 TO 9 = SWITCH # 0 TO 7=INDICATOR #
= INDICATOR # = X ANY OTHER=FUNCTION ANY OTHER=INDICATOR
#=CHANGE 0..9,*=NEXT NOT USED NOT USED
fy v y
SCP 1 ANALOG INPUT 1 SCP 1 AUTOPILOT PRESS * TO SET SCP 1
0 TO 9 = SWITCH # 0 TO 7=INDICATOR # Ly FFU POLARITY, OR ANY
ANY OTHER=FUNCTION ANY OTHER=INDICATOR OTHER KEY TO RETURN
NOT USED NOT USED TO THE SCP MENU.
v v *y
SCP 1 ANALOG INPUT 1 SCP 1 NON FOLLOWUP ON THE NEXT SCREEN,
0 TO 7=INDICATOR # »1 SWITCH # = X KEYS 1->6 CHANGE THE
ANY OTHER=INDICATOR 21 INDICATOR # = X POLARITY DATA, ELSE
NOT USED #=CHANGE 0..9,*=NEXT EXIT. ANY KEY=NEXT
v [X7 v
SCP 1 NRM INV
ANLG FFU1 1 2 (1)
ANLG FFU2 3 4 (3)
DIGITAL 5 6 (5
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Rudder Timing Menu
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1=DSC 2=SCP
3=TIMING 4=CALIBRATE
5=PILOT 6=SECURITY
ANY OTHER=EXIT CAL

3y
RUDDER_TIMING

HO-HO SPEED
28.0 S (4.00/40.00)
0 TO 9 FOR DATA

*=NEXT #=BACK SPACE

RUDDER TIMING (PROPORTIONAL)

RUDDER TIMING (ON-OFF)

FFU ACCELERATE
0.3 S (.1/4.0)

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

FFU SLOW DEADBAND
0.5 DEGREES (.1/5)
0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

v

v

FFU DECELERATE

0.7 S (.1/4.0)

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

FFU FAST DEADBAND
5 DEGREES (1/9)
0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

v

v

NFU OUTPUT CURRENT
99 % OF MAX (30/99)
0 TO 9 FOR DATA

*=NEXT #=BACK SPACE

FU SLOW ON DELAY
2'S (.1/1.0)

TO 9 FOR DATA
NE

F
0
0
* XT #=BACK SPACE

v

v

FU ACCELERATION
1S (.1/4.0)

TO 9 FOR DATA
NE

N
0
0
*=NEXT #=BACK SPACE

FFU FAST ON DELAY
0.6 S (.1/9.9)

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

v

v

NFU DECELERAT ION
0.1 S (.1/4.0)

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

U STEP DOWN DELAY
1S (.1/1.0)

TO 9 FOR DATA
NEXT #=BACK SPACE

FF
0.
0

v

NFU FAST ON DELAY
0.6 S (.1/4.0)

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE

v

NFU STEP DOWN DELAY
0.1S (.1/4.0)

0 TO 9 FOR DATA
*=NEXT #=BACK SPACE
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Calibration Menu
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PID PARAMETERS
1=CURRENT OUTPUT
2=RUDDER FEEDBACK
ANY OTHER=EXIT

1y

"l"’ w

PID PARAMETERS
1=P-TERM, 2=1-TERM,
3=D-TERM

ANY OTHER=NEXT

CURRENT P-TERM
002.00000

0 TO 9 FOR DATA
*=EXIT #=BACK SPACE

CURRENT I-TERM
000.00399

0 TO 9 FOR DATA
*=EXIT #=BACK SPACE

1=DSC 2=SCP
3=TIMING 4=CALIBRATE
5=PILOT 6=SECURITY
ANY OTHER=EXIT CAL
4y
CALIBRATION
CALIBRATION MENU
1=CAL CMND/FBCK/MTRS |2
2=PID PARAMETERS
ANY OTHER=EXIT
1y 4=
CALIBRATION MENU
1=CALIBRATE FEEDBACK
2=CALIBRATE COMMAND
*=EXIT OTHER=NEXT [%]
2y v
FEEDBACK CALIBRATION ENABLE SCP AND INPUT
1=HELM NFU TO CALIBRATE. SET *
| 2=KEYPAD NFU COMMAND TO CENTER. ]
*=EXIT 0 WHEN SET *=EXIT
1y 2y oy
SET RUDDER TO CENTER ENABLE SCP AND INPUT
1=-> 2=->-> 3=->->-> SET COMMAND TO ONE *
4=<- B=<-<- Bf=<-<-<- END >
O=SET OTHERS=EXIT 0 WHEN SET *=EXIT
Oy Oy
RUDDER TO ONE END ENABLE SCP AND INPUT
1=-> 2=->-> 3=->->-> SET COMMAND TO THE *
A=< B=<-<— B=<-<-<— OPPOSITE END >
O=SET OTHERS=EXIT 0 WHEN SET *=EXIT
Oy Oy
RUDDER TO OTHER END COMMAND OFFSET/GAIN
1=-> 2=->-> 3=->->-> OFFSET A GAIN B GAIN |3
4=<- B=<-<- B=<-<-<- -00250 1.2500 1.2500
O=SET OTHERS=EXIT 0=ACCEPT *=REJECT
Oy oy 0000 |
RUDDER OFFSET/GAIN
OFFSET A GAIN B GAIN FEEDBACK POLARITY
-00250 1.2500 1.2500 1S NORMAL
O=ACCEPT *=REJECT 1=NORMAL 2=INVERTED ¢
ANY OTHER=NEXT
v
v
N SET RUDDER TO CENTER ADJUST SCP METERS 3
HELM 1S VARIABLE NFU 1=CENTER, 2=PORT, I2
< CENTER=STOP RUDDER 3=STBD 1
O=SET OTHERS=EXIT ANY OTHER=NEXT
oy
RUDDER TO ONE END USE CENTERING SCREW
HELM 1S VARIABLE NFU ON METER, SET METER
< CENTER=STOP RUDDER TO CENTER.
O=SET OTHERS=EXIT ANY KEY=NEXT
oy
RUDDER TO OTHER END SET ADJUSTMENTS NEXT
HELM 1S VARIABLE NFU TO THE LIGHTED LED
< CENTER=STOP RUDDER FOR METER FULL SCALE <
O=SET OTHERS=EXIT ANY KEY=NEXT
oy
RUDDER OFFSET/GAIN SET ADJUSTMENTS NEXT
OFFSET A GAIN B GAIN TO THE LIGHTED LED
-00250 1.2500 1.2500 FOR METER FULL SCALE
0=ACCEPT *=REJECT ANY KEY=NEXT
I

CURRENT D-TERM
000.00000

0 TO 9 FOR DATA
*=EXIT #=BACK SPACE

PID PARAMETERS
1=P-TERM, 2=1-TERM
3=D-TERM

ANY OTHER=EXIT

2y

—iTN (2]

RUDDER P-TERM
012.00000

0 TO 9 FOR DATA
*=EXIT #=BACK SPACE

RUDDER I-TERM
000.00000

0 TO 9 FOR DATA
*=EXIT #=BACK SPACE

RUDDER D-TERM
001.00000

0 TO 9 FOR DATA
*=EXIT #=BACK SPACE
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Autopilot Menu

J‘I-Stl O.

1=DSC

2=SCP
3=TIMING 4=CALIBRATE
5=PILOT 6=SECURITY
ANY OTHER=EXIT CAL

Sy
AUTOPILOT

AUTOPILOT IS (1)
1=ON-OFF TYPE
2=ANALOG OUTPUT
ANY OTHER=NEXT

y
AUTOPILOT (ON-OFF)

2y
AUTOPILOT (ANALOG)

AUTOPILOT SYS CFG(0)
O=INDEPENDENT
1=MASTER 2=SLAVE
ANY OTHER=NEXT

AUTOPILOT .22V/DGR
1=INCREASE V/DEGREE
2=DECREASE B/DEGREE
ANY OTHER=NEXT

v

PILOT POLARITY (1)
1=NORMAL

2=INVERT

ANY OTHER=NEXT

v

CABLE BREAK IS (1)
1=0N

2=0FF
ANY OTHER=NEXT

v

AUTOPILOT SYS CFG(0)
O=INDEPENDENT
1=MASTER 2=SLAVE
ANY OTHER=NEXT
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Security Menu
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1=DSC 2=SCP
3=TIMING 4=CALIBRATE
5=PILOT 6=SECURITY
ANY OTHER=EXIT CAL

6]

SECURITY DISABLED

SECURITY ENABLED

SECURITY IS DISABLED
1=ENABLE SECURITY !
2=ENTER PASSWORD

ANY OTHER KEY = EXIT

SECURITY 1S ENABLED
1=DISABLE SECURITY
2=ENTER PASSWORD

ANY OTHER KEY = EXIT

2|

2]

v

ENTER THREE DIGIT

PASSWORD

# OR * = EXIT

v
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4.3 DSC RuN MoDE

431 Display Screen

While operating in the run mode the LCD screen on the DSC shows a number of
pieces of valuable information.

COMMAND ANGLE- oD 7 -STATUS
STATION & MODE- Jl 5 ~ -ERRORS

ECTIONAL SOLENOID- d =5 iE -SOL.ON

FEEDBACK ANGLE- = i ' SUPPLY
: T VOLTAGE

The first line on the left displays the current FFU rudder position command angle.
When the input device is moved to port a P will be displayed in front of the angle.
If this is not the case the input device polarity can be changed using the SCP
configuration window. If a problem exists with connections of the selected input
device, ‘C BRK’ will be displayed in place of the angle.

The second line on the left displays the currently active station number and mode
of steering control.

The third line on the left displays the value of the signal being sent to the four-
way directional solenoid valve. This value is displayed in amps. When the DSC
is turning the rudder to port a P will be displayed in front of the current value. If
this is not the case, connections to the directional valve’s port and starboard
solenoids must be swapped.

The fourth line on the left displays the current rudder position. When the rudder
is to port of midships a P will be displayed in front of the angle. If this is not the
case the feedback signal polarity can be changed using the Rudder Feedback
Configuration window. If the angle displayed on this line is not the same as the
actual angular position of the rudder then the rudder feedback signal must be
calibrated. If a problem exists with connections of the selected feedback unit, ‘C
BRK’ will be displayed in place of the angle.

If the system has any current or stored errors the words ‘SYS ERROR’ will
appear in the first line on the right side of the display. In order to scroll through
any stored error codes any button on the keypad can be pressed. The stored
error codes will be displayed in the second line. Refer to the next section for a
description of the error codes.

The third line on the right of the display shows the status of specific solenoid
signals. When the letter designation of a particular solenoid is displayed its
output is one. Status of the following solenoids is displayed:

P = Port on-off directional solenoid

S = Starboard on-off directional solenoid

H = High Speed on-off solenoid
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B = Bypass solenoid of digital helm manifold
L = Limit solenoid of digital helm manifold

The fourth line on the right of the shows the current level of the power supply
connected to the DSC.
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432 Error Codes

To scroll through stored error codes press any key on DSC while in run mode.

To clear old error codes enter DSC Keypad Setup by holding down any key while
applying power. Stored alarm codes are cleared upon exiting Keypad Setup.

Up to eight alarm codes will be stored in DSC memory. After eight alarm codes
have been stored, oldest alarm codes in DSC memory will be replaced by new

alarm codes.

CODE DESCRIPTION
PWR SUP POWER SUPPLY INPUT OUT OF RANGE
FLW UP FL RUDDER NOT FOLLOWING UP TO COMMANDED POSITION
AP ACK AUTOPILOT ACKNOWLEDGE SIGNAL LOST
AP CB AUTOPILOT COMMAND CABLE BREAK
FBK CB RUDDER FEEDBACK SIGNAL CABLE BREAK
SCP1 COM STATION CONTROL PROCESSOR #1 COMMUNICATION FAULT
CB S1 A1 CABLE BREAK, STATION #1, ANALOG COMMAND INPUT #1
CB S1 A2 CABLE BREAK, STATION #1, ANALOG COMMAND INPUT #2
CB S1 DH CABLE BREAK, STATION #1, DIGITAL HELM COMMAND INPUT
SCP2 COM STATION CONTROL PROCESSOR #2 COMMUNICATION FAULT
CB S2 A1 CABLE BREAK, STATION #2, ANALOG COMMAND INPUT #1
CB S2 A2 CABLE BREAK, STATION #2, ANALOG COMMAND INPUT #2
CB S2 DH CABLE BREAK, STATION #2, DIGITAL HELM COMMAND INPUT
SCP3 COM STATION CONTROL PROCESSOR #3 COMMUNICATION FAULT
CB S3 A1 CABLE BREAK, STATION #3, ANALOG COMMAND INPUT #1
CB S3 A2 CABLE BREAK, STATION #3, ANALOG COMMAND INPUT #2
CB S3 DH CABLE BREAK, STATION #3, DIGITAL HELM COMMAND INPUT
SCP4 COM STATION CONTROL PROCESSOR #4 COMMUNICATION FAULT
CB S4 A1 CABLE BREAK, STATION #4, ANALOG COMMAND INPUT #1
CB S4 A2 CABLE BREAK, STATION #4, ANALOG COMMAND INPUT #2
CB S4 DH CABLE BREAK, STATION #4, DIGITAL HELM COMMAND INPUT
SCP5 COM STATION CONTROL PROCESSOR #5 COMMUNICATION FAULT
CB S5 A1 CABLE BREAK, STATION #5, ANALOG COMMAND INPUT #1
CB S5 A2 CABLE BREAK, STATION #5, ANALOG COMMAND INPUT #2
CB S5 DH CABLE BREAK, STATION #5, DIGITAL HELM COMMAND INPUT
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5 DRAWINGS

5.1 DSC OVERALL DIMENSIONS

5.2 DSC ASSEMBLY

5.3 DSC TERMINAL BLOCK CONFIGURATION

54 DSC SHIELD CONNECTION CONFIGURATION

5.5 DSC BACKUP NFU SIMPLIFIED ELECTRICAL SCHEMATIC
5.6 DSC BACKUP NFU RHEOSTAT MOUNTING ARRANGEMENT
5.7 DIGITAL HELM & MANIFOLD HYDRAULIC SCHEMATIC

5.8 MCP OVERALL DIMENSIONS

5.9 MCP TERMINAL BLOCK CONFIGURATIONS
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1 INTRODUCTION

1.1 Description

The RFU is mechanically linked to the ship's rudder and converts the
position of the rudder into electronic signals. One type of signal that the
RFU 2000 can output is used by a rudder angle indicator (RAI) to display
the rudder position to the vessel’s operators; this signal is referred to as
the rudder angle signal. Another signal output by the RFU 2000 can be
used by a full follow-up solenoid controller as a rudder position reference;
this reference signal is referred to as the rudder feedback signal. The
RFU 2000 can output one rudder angle signal and up to three rudder
feedback signals or up to four rudder feedback signals when no rudder
angle indicator signal is needed.

To generate a rudder angle signal, Jastram's RFU 2000 operates in "stand
alone" mode. The RFU contains a circuit board that regulates its own
power supply. This configuration ensures that all electronic circuitry
necessary to develop a rudder angle signal is contained within the RFU.
The separation of this circuitry from the rudder feedback signals ensures
an accurate rudder angle indicator signals regardless of the status of the
other devices connected to the RFU.

Two types of devices are available in the RFU 2000 to generate the
rudder feedback signal; the standard is a potentiometer type. An optional
contact free Hall Effect is also available. To accommodate other special
potentiometer models or steering gear angles greater than 47 degrees,
please contact the factory.

Jastram's RFU 2000 also contains one or optionally two sets of limit
switches which electrically cut off the solenoid controller's signal to the 4-
way hydraulic solenoid valve at the rudder's hardover positions. These
hardover limit switches prevent possible damage to the steering gear (see
Fig. 1).

Doc No.: MAN01208, 22-03-02 RFU 2000 Manual
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17 MIN.
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1. MECHANICAL HARDOVER

2. RFU LIMIT SWITCH

3. INTERNAL LIMIT (SCA OR AUTOPILOT ONLY)
4. /JERO DEGREES RUDDER

Figure 1 — Typical Rudder Travel Limits (Angles may vary)

The solenoid controller's signal for an optional fast speed 2-way solenoid
valve used in some systems is accommodated in the RFU 2000's cabling
layout. The 2-way solenoid controller signal is passed through the RFU
along with the port and starboard signals to the 4-way solenoid valve.
This signal is unaffected by the limit switches.

1.2  Specifications

Enclosure

All Metal Box Construction

Tough Powder Coat Paint

Stainless Steel Shaft

Extra Long Shaft Bushing

Water-Tight Cable Glands with Blanking Plugs
Neoprene Cover Gasket

Heavy-duty Tie Bar Rod Ends with Nylon Bushings
Full Signal Shielding Capability

Doc No.: MAN01208, 22-03-02 RFU 2000 Manual
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Hardover Limit Switching

Quantity 1 or 2 Sets

AC Rating (max.) 250 VAC, 10 Amp
DC Rating (max.) 125 VDC, 100 Watt
Operating Cycles 1 Million

Potentiometer Feedback

Quantity Upto4

Resistance 1 kOhm £10%

Linearity Tolerance 1%

Operating Cycles 10 Million Turns

Rudder Angles -47 to +47 degrees (max.)

Rudder Angle Indicator Driver Board (Optional)

Potentiometer Device
Reverse and Over-Voltage Protection

Power Supply 12-36 VDC +10%, <100 mAmp
Operating Voltage (VCC) 8.2VDC

Circuit Protection Fuse 250 mA, 250 V, 5 mm x 20 mm
Adjustable Gain 5 mAmp (max.)

Recommended Rudder Angle Indicator Specifications

Internal Resistance 200 - 500 Ohm

Current 0.9 mAmp (+ 45 deg.)
Relative Tolerance 2%

NOTE: Multiple Jastram RAI accommodated in series or parallel to a

maximum number of five.
Parallel connection is recommended.

Environmental

Operating Temperature -20 to +60 deg. C
Splash Proof Enclosure

CAUTION: All specifications are subject to change without prior notice.
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Customer Specified Non-Standard Options

Feedback Potentiometer Impedance

Feedback Potentiometer Center Tap

+67 Degree Steering Angle

Non-Wearing Hall Effect Feedback Device (+45 Degree Rudders Only)

Specifications are subject to change without notice.
Further information is available from Jastram Engineering Ltd.

CAUTION: All specifications are subject to change without prior notice.

2

2.1

INSTALLATION

Mounting

WARNING: ALTHOUGH RESISTANCE TO RADIO FREQUENCY (RF)
INTERFERENCE HAS BEEN INCORPORATED INTO THE RFU'S
DESIGN, DO NOT PLACE THE RFU AND ITS CABLES IN CLOSE
PROXIMITY TO RF TRANSMITTING EQUIPMENT OR HIGH CURRENT
OR HIGH VOLTAGE DEVICES.

NOTE:

Avoid mounting the RFU upside down. If the RFU is mounted upside
down al signals and switches will be reversed.

a)

b)

The RFU body can be mounted at any orientation with respect to
the arm. The suggested orientation for the RFU body points the
cable glands as shown in Figure 2. This will help to ensure that
clearance is maintained between the cables and the tiller as
steering gear turns. Mount the box in a location that allows both
covers to be removed and the internal components such as the
terminal strips, limit switch cams and potentiometers to be
accessed. Ensure that the 90 degree angles shown are maintained
(i.e dimensions A=B and C=D).

Refer to Figure 3 for RFU overall dimensions and mounting hole
pattern. Note the clearances required.

Link the RFU and tiller arms with the tie rod (not supplied) using rod
ends (Jastram supplied) and lock nuts.
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d) Mount the rod ends so that the steering gear can rotate through the

full range without causing binding at the rod end.
Turn the rod ends on the threaded tie rod until dimension A equals

e)
dimension B as shown in Figure 2. Fix dimension B by tightening
lock nuts on tie rod.
IMPORTANT:
8 TIE ROD END
TIE ROD END JAM NUT (BOTH ENDS)
A (BOTH ENDS) e
[ — — 0D -
TILLER B / / \ ®
LINKAGE . RFU LINKAGE TIE ROD o
ARM o- 90 o
k3 ¥ \‘
RFU ARM—_ ]
¢ \ \T\LLER ARM /:; D
90" 90
N ;
ReU sHarT center—"{” ° |© o (CE%TEHR SP\E/ETSE)
RUDDER STOCK CENTER RUDDER FEEDBACK UNIT
RUDDER STOCK CABLE ENTRY
A CABLE GLAND
(BOTH SIDES)
PLAN VIEW

Figure 2 — RFU Mounting Arrangement
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imensions

Figure 3 — RFU 2000 Overall D
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3 SETUP AND TESTING

WARNING: ALL SET UP AND TESTING PROCEDURES MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

WARNING: DO NOT LET THE STEERING GEAR GO ALL THE WAY HARD OVER
TO ITS MECHANICAL STOPS UNDER POWER. READ THE
FOLLOWING INSTRCUTIONS COMPLETELY BEFORE ATTEMPTING
ADJUSTMENTS.

NOTE: Jastram's wiring diagrams are laid out to eliminate a reversed polarity
condition wherever possible. However, this condition may still occur.
This section will assist in identifying and correcting a reversed polarity
condition. If this condition is indicated in any of the subsequent steps,
turn off all power to the RFU and solenoid controller. Refer to the
manufacturer's manual of the device identified and determine how to
reverse the + polarity of the signal leads. Once the polarity is switched,
re-apply power to the system.

3.1 Rudder Angle Indication

Factory Pre-Settings

Some adjustments to the RFU are made at the trimmer potentiometers
(trim pots) located on the rudder angle indicator driver circuit board. All
bold type names in this section refer to particular trim pots. Each trim pot
can be located by reading the labels on the RFU's circuit board or by
referring to Figure 4.

WARNING: TO AVOID POSSIBLE ELECTRIC SHOCK OR DAMAGE TO THE
COMPONENTS CARE MUST BE TAKEN WHEN MAKING
ADJUSTMENTS TO THE RUDDER ANGLE INDICATOR DRIVER
BOARD. WHEN POWER IS SUPPLIED TO THE RFU ONLY TOUCH
THE SCREW HEADS OF THE TRIM POTS.

The following is the factory pre-settings on the trim pot:

RAI GAIN set at 10 turns CW from CCW maximum.
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NOTE: These trim pot pre-settings should be used before proceeding with RFU
calibration. Multi-turn trim pots do not have hard stops at the end of their
25 turns of travel. They do however, emit a "clicking" noise when the
end of screw travel is reached.

— Lo

RAI GAIN
ADJUSTMENT ﬁ RAI DRIVER FUSE

RUDDER ANGLE o o

INDICATOR RA\)\ @
DRIVER BOARD \‘ o ~A1o
\ [ SIGNAL CABLE SHIELDING
POTENTIOMETER NUT CHASSIS GROUND
(1/2" THIN HEX)\ o Qo (2 PLACES)
=
/

i
T
| e

Ll LT

[ 10T

FECDBACK ] oYYy — || - RUDDER ANGLE SIGNAL
POTENTIOMETER w‘s@%§?9009?99%9999@? POTENTIOMETER OR
No. 1 H | Hi Qoooooooooooooooo@ L FEEDBACK
L | P N =1 POTENTIOMETER No. 4
([ T° °T N
TERMINAL BLOCK No. 1
FOR RAI AND

FEEDBACK SIGNALS

Figure 4 — RFU Internal Configuration — RAIl and Feedback Side

Application of Power

a) Check all connections on the power supply, RFU and RAls.

b) Do not turn hydraulic power unit (HPU) on. Do not apply the ship's
DC power supply to the solenoid controller.

c) Apply the ship's DC power supply for RAI.

d) If a voltmeter is available, check that 12-36 VDC rudder angle
indicator power supply is present at terminal block number 1,
terminals 1 (TB1-1) and 4 (TB1-4) with positive on terminal 1.
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Rudder Angle Indicator Signal Centering

a) Manually center the ship’s rudder.

b) For this rudder position the RAI should display zero degrees. If this
is the case proceed to next section on RAI Swing Adjustment.

c) Loosen the RFU arm clamping screw (see Fig. 3).

d) With a screwdriver inserted in the Main Offset Adjustment slot,
rotate the shaft until the RAI reads zero degrees. Alternatively,
measure the DC voltage across TB1-2 and TB1-3 and rotate the
shaft until zero volts appears across these terminals.

e) Re-tighten RFU arm clamping screw.

Rudder Angle Indicator Swing Adjustment

a) Turn the rudder to a known angle near the port (or starboard)
hardover.

b) Confirm that the RAIs are displaying the correct direction of port (or
starboard) rudder angle. If this is not the case, a reverse polarity
condition exists at that indicator. If a reverse polarity condition
exists at most of the indicators, the problem is most easily
corrected by swapping the cable conductors to terminals TB1-2 and
TB1-3. Correct indicators as a group or individually, and repeat
step (b).

c) Adjust the RAI GAIN trim pot on the rudder angle indicator driver
board until the angles shown on the RAIs match the known angle of
the rudder.

3.2 Rudder Feedback

Initial Performance

a) Check all connections on the power supply, RFU, solenoids and full
follow-up solenoid controller.

WARNING:

TO AVOID POSSIBLE ELECTRIC SHOCK OR DAMAGE TO THE
COMPONENTS CARE MUST BE TAKEN WHEN MAKING
ADJUSTMENTS TO THE FEEDBACK POTENTIOMETERS. WHEN
POWER IS SUPPLIED TO THE RFU, TOUCH ONLY THE
POTENTIOMETER HOUSINGS AND NUTS.

NOTE:

Read both steps (b) and (c) before proceeding.
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b)
c)

NOTE:

Center the full follow-up solenoid controller and turn on the HPU.
Momentarily switch on the power supply to the solenoid controller
and take note of what happens.

i. If the rudder moves toward a hardover position turn the solenoid
controller off immediately. The device must be sending a
hardover command. Refer to the solenoid controller owner's
manual. Correct and repeat both step (b) and (c).

A reverse polarity feedback condition for a individual feedback
potentiometer (pot) can be corrected by swapping the cable
conductors to the following terminals:

TB1-5and TB1-8
TB1-9 and TB1-12
TB1-13 and TB1-16
TB1-1 and TB1-4

Feedback Potentiometer 1
Feedback Potentiometer 2
Feedback Potentiometer 3
Feedback Potentiometer 4

ii. If rudder stays in a midship position operate the solenoid
controller within the rudder mechanical hardover stops. Confirm
that a port turn of the solenoid controller corresponds to a port
turn of the rudder. If this is not the case a reverse polarity
condition exist at the solenoid controllers output. Correct and
repeat both step (b) and (c).

Rudder Feedback Signal Centering

a)

NOTE:

Refer to the manual for the solenoid controller and review the
requirements and recommended procedures for centering the
feedback signal.

A feedback pot’s center position can be measured when a center
voltage reference signal and voltmeter are available. Refer to the
wiring diagrams supplied with the RFU or the system being
installed. When connected to a cable, terminal block number 1,
terminal 7 (TB1-7), TB1-11, TB1-15 and TB1-3 carry center
voltage reference signals. When this signal is available, a
correctly centered pot will measure zero volts with a voltmeter
between the following terminals:

Feedback Potentiometer 1
Feedback Potentiometer 2
Feedback Potentiometer 3
Feedback Potentiometer 4

TB1-6 and TB1-7
TB1-10 and TB1-11
TB1-14 and TB1-15
TB1-2 and TB1-3
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When no center voltage reference signal is available, a pot’s zero position
can be found by balancing the voltages between the following terminals:

e Feedback Potentiometer 1 TB1-5 to TB1-6 with TB1-6 to TB1-8
e Feedback Potentiometer 2 TB1-9 to TB1-10 with TB1-10 to TB1-12
e Feedback Potentiometer 3 TB1-13 to TB1-14 with TB1-14 to TB1-16
e Feedback Potentiometer 4 TB1-1 to TB1-2 with TB1-2 to TB1-4

b) If a rudder angle indicator driver board is not fitted then the first

feedback pot must be centered at the RFU shaft following
procedures (c) through (f) below. When a rudder angle indicator
driver board is fitted or when centering the second, third or fourth
feedback pots, proceed to section (g) below.

c) Manually center the ship’s rudder.

d) Loosen the RFU arm clamping screw (see Fig. 3).

e) With a screwdriver inserted in the Main Offset Adjustment slot,
rotate the shaft until the solenoid controller indicates zero degrees.
Alternatively when a voltmeter is available, measure the DC voltage
across the appropriate terminals and rotate the shaft until the
correct voltage appears.

f) Re-tighten RFU arm clamping screw.

g) Manually center the ship’s rudder.

WARNING: ALWAYS START THE CENTERING PROCESS BY MAKING
ADJUSTMENTS AT THE MAIN OFFSET SHAFT FOR EITHER THE
RAI OR THE FIRST FEEDBACK SIGNAL. IF CENTERING AT A
POTENTIOMETER REQUIRES TURNING THE HOUSING MORE
THAN THE EQUIVALENT OF ONE GEAR TOOTH, THEN
DISENGAGE THE POTENTIOMETER GEAR FROM THE MAIN
GEAR COMPLETELY AND JUMP TO THE NEXT GEAR TOOTH.

h) While holding the pot body and keeping the pot gear fully engaged
with the main gear, loosen the appropriate feedback pot nut until
the pot body can just turn (see Fig. 4).

i) Turn the pot body until the solenoid controller indicates zero
degrees. Alternatively when a voltmeter is available, measure the
DC voltage across the appropriate terminals and rotate the pot
body until the correct voltage appears.

j) Re-tighten the pot nut and check to ensuring that no backlash is
present between the pot gear and the main gear.

k) Repeat from step (g) for each additional feedback pot.
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3.3 Setting Limit Switch Cams

WARNING: TO AVOID POSSIBLE ELECTRIC SHOCK OR DAMAGE TO THE
COMPONENTS CARE MUST BE TAKEN WHEN MAKING
ADJUSTMENTS TO THE LIMIT SWITCH CAMS. WHEN POWER IS
SUPPLIED TO THE FEEDBACK UNIT ONLY TOUCH THE LIMIT
SWITCH CAMS AND SET SCREWS.

a)
b)

c)

d)

e)

f)

9)

h)
i)

k)

Refer to Figure 5 and loosen all of he limit switch cam set screws.
Ensure that the port and starboard cams are not inadvertently
triggering the switches

Turn the rudder to the desired starboard RFU limit switch position
(see Figure. 1).

Position the starboard number 1 cam in line with its limit switch
and rotate the cam until the limit switch is just triggered and tighten
the cam set screw.

Using the solenoid controller try to turn the rudder towards
midships. If the rudder will turn in this direction then proceed to
step (g). If the rudder will not turn toward midships, then the
starboard solenoid controller command is being routed though the
wrong limit switch.

Turn the power supply to the solenoid controller off and switch the
port and starboard leads at the solenoid controller and at the
solenoid. Re-apply the power to the solenoid controller and repeat
step (e).

Turn the rudder to the starboard hardover position and confirm that
the limit switch is triggering at the required hardover angle. If the
starboard limit switch is not triggering in the correct position then
repeat the procedure for setting this limit switch from step (c).
Turn the rudder to the desired port RFU limit switch position.
Position the port number 1 cam in line with its limit switch and
rotate the cam until the limit switch is just triggered and tighten the
cam set screw.

Using the solenoid controller turn the rudder towards midships and
then back toward the port hardover position and confirm that the
limit switch is triggering at the required hardover angle. If the port
limit switch is not triggering in the correct position then repeat the
procedure from step (h).

If additional limit switches are supplied repeat procedures (c)
through (j) for the number 2 cams and limit switches.
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STARBOARD LIMIT LIMIT SWITCH CAMS

SWITCH No. 1 G 3] (7/64 HEX SOCKET)
Nl |
STARBOARD LIMIT—~_| ||| | / | PORT LIMIT
SWITCH No. 2 o P SWITCH No. 1
B e)
o ~H— PORT LIMIT
o — SWITCH No. 2
© L] 1 ?
SB[ TIAD [ o]

I8 éﬁT Lo ]

* FEEDBACK
POTENTIOMETER

No. 3

FEEDBACK H | NP ———— —
powommfﬁ R3e38923R078%

[ 71

[
[
&

No. 2 050000000000000050)

B 4777777777—\ 777777777 = [
QL\ii\

(L I° L

TERMINAL BLOCK No. 2
FOR LIMIT SWITCHES

Figure 5 — RFU 2000 Internal Configuration — Limit Switch Side

3.4 Finishing

a) When all adjustments have been made and system performs
satisfactorily, ensure that all potentiometer nuts, cam set screws
and arm clamping screws are tight.

b) Ensure that the cable glands have either a cable or the plastic
shipping plug in place to prevent moisture from entering the
feedback unit. Tighten all cable glands with a wrench.

c) Confirm that the rudder angle indicator and feedback cable’s
shielding is terminated on only one end of the cable.

d) Confirm the feedback linkage is secure and that lock nuts are used
throughout.

e) Replace both RFU lids with gasket and tighten hold down screws
until the gasket is half compressed.
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4 MAINTENANCE AND PARTS LISTS

WARNING: AllI INSPECTION AND MAINTENANCE MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The wearing parts on the RFU are the linkage rod ends, shaft bushing, rudder angle
limit switches, cams and potentiometers.

Linkage Rod Ends

These parts can be lubricated and should be periodically checked for excessive
clearance due to wear. The rod end jam nuts be must be periodically checked to
ensure that they remain tight.

Cams
The cam lobes should be periodically lubricated with light grease. The grease should
be placed on the area of the cam lobe that makes contact with the limit switch trigger.

Shaft Bushing

The shaft bushing used by Jastram incorporates a material that is impregnated with oil.
This eliminates the requirement for periodic lubrication over the life of the bushing. The
clearance between the shaft and bushing should be checked periodically for excessive
wear. This can be determined by checking the amount of play at the RFU arm end. If
the vertical motion at the end of the arm exceeds 1/4 inch then it is likely the bushing
needs replacement. It is recommended that the shaft bushing and shaft O-ring be
replaced by qualified Jastram personnel.

Rudder Angle Indicator Driver Printed Circuit Board (PCB)

This unit should not require replacement unless it has been damage by corrosion or by
excessive current or voltage. Its replacement is simple and no special tools are
required. Care must be taken to ensure the working environment is free of excessive
moisture and metal particles or chips. Make sure the wiring harness is re-inserted with
its pins in their proper positions in the PCB terminal block.

Potentiometers

A potentiometer contains a signal wiper that wears against its resistive element to
produce a varying voltage. Although Jastram selects potentiometers with very high
cycle life these devices will wear in time. Signs of wear are most often seen in the
rudders midship position as flickering in the rudder angle indicator or control system.
Potentiometers and gear assemblies are available from Jastram with or without their
associated wiring harnesses. We strongly recommend that at the first sign of wear of
any one potentiometer a complete replacement set be purchased. It is recommended
that potentiometers be replaced by qualified Jastram personnel.

These components are available from any of our distributors.
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5 TROUBLESHOOTING

Jastram

WARNING: FAILURE TO CORRECT ANY PROBLEM CAN CAUSE SUDDEN

LOSS OF STEERING.
The table below gives some general solutions for simple problems. If a problem
cannot be resolved, contact the factory.
SYMPTOM CAUSE CORRECTION

Solenoid controller does not
turn rudder through its
entire angle.

Limit switches triggering.

Set the limit switch cams.

RAI points wrong direction.

RAI signal polarity is
reversed.

Swap the leads to the =+ RAI
terminals at the back of the
indicator.

Steering gear overshoots
the limit switch setting.

Cams or limit switches
worn.

Inspect parts and reset limit
switches.

Port and starboard
hardover angles are
different.

The rudder’s hardover
angles are not the same.

Do nothing. The RFU is
giving the correct indication.

RFU mounting geometry is
not correct.

Correct the mounting
geometry and re-calibrate.

RFU shaft is incorrectly
centered.

Reset the zero position. If
the rudders zero position is
not accurately known then
turn the steering gear to
hardover. Turn the RFU
shaft until the RAI reads the
average of the port and
starboard hardover angles.

In FFU mode the system
always swings to hardover.

Feedback signal polarity is
reversed.

Refer to section 3.2 and
swap the cable’s +voltage
signals to the feedback
potentiometer.

In FFU mode the rudder is
unable to turn to its internal
limit position.

Feedback signal gain is to
large.

Adjust the feedback gain at
the FFU controller.
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INTRODUCTION
1.1  Description

The Jastram full follow up electric wheel (EW 200) is a waterproof electronic
steering input device. Designed specifically for marine service, it provides a
precise means for controlling the rudder when used with an amplifier or autopilot.

By simply turning the wheel, the EW 200 provides a command signal for the
Steering Control Amplifier to move the rudder to the desired steering position. It
provides three turns hardover to hardover and incorporates a slip clutch which
protects the internal components from damage due to overturning of the wheel.
Wheel tension can be adjusted to suit personal feel.

The EW 200 outputs two different signals. The first type of signal is the rudder
command signal. The rudder command signal is used by a full follow-up
solenoid controller as a rudder position command. The other type of signal
output by the EW 200 is the rudder order indicator signal. The rudder order
indicator signal is used to display the rudder command position to the vessel’s
operator. The EW 200 can output up to three independent rudder command
signals when no rudder order indicator signal is needed or up to two rudder
command signals and one rudder order signal is used.

To generate the rudder order indicator signal, Jastram's EW 200 operates in
"stand alone" mode. The EW contains a circuit board that regulates its own
power supply and generates the necessary signals to drive a rudder order
indicator. This configuration ensures that all electronic circuitry necessary to
develop a rudder order signal is contained within the EW.

Doc No.: MAN00902, 12-02-10 EW 200 Manual
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1.2  Specifications

Enclosure

All Metal Construction

Tough Powder Coat Paint

Stainless Steel Shaft

Extra Large Shaft Bushing

Water-Tight Cable Glands with Blanking Plugs
Neoprene Gasket

Self Lubricated Internal Mechanism

Full Signal Shielding Capability

Total weight: 5.5 Ibs.

Command Potentiometer

Quantity Upto 3
Resistance 1 kOhm +10%
Linearity Tolerance 1.5%
Operating Cycles 2 Million

Rudder Order Indicator Driver Board (Optional)

Potentiometer Device
Reverse and Over-Voltage Protection

Power Supply 12-36 VDC £10%, <100 mAmp
Operating Voltage (VCC) 8.2 VDC

Circuit Protection Fuse 250 mA, 250 V, 5 mm x 20 mm
Adjustable Gain 5 mAmp (max.)

Recommended Rudder Order Indicator Specifications

Internal Resistance 200 - 500 Ohm
Current 0.9 mAmp (+ 45 deg.)
Relative Tolerance 2%

Environmental

Operating Temperature -20 to +60 deg. C
Splash Proof Enclosure

| CAUTION: All specifications are subject to change without prior notice.

Doc No.: MAN00902, 12-02-10 EW 200 Manual
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INSTALLATION

1.3 Mounting

WARNING: ALTHOUGH RESISTANCE TO RADIO FREQUENCY (RF)
INTERFERENCE HAS BEEN INCORPORATED INTO THE EW'S
DESIGN, DO NOT PLACE THE EW AND ITS CABLES IN CLOSE
PROXIMITY TO RF TRANSMITTING EQUIPMENT OR HIGH CURRENT
OR HIGH VOLTAGE DEVICES.

a) Refer to Figure 1 for EW mounting arrangement and Figure 2 for EW
overall dimensions and hole pattern. Note the clearances required.

b) Mount the EW 200 so that the rear cover can easily be removed for
adjustment of the potentiometers and ROI driver.

C) The EW 200 should be mounted with the label “DOWN?” facing downward,
for ease of making adjustments. However, if the EW 200 is being
accessed from the top, it might be beneficial to install it upside down.

d) See Figure 1 for location of the EW 200 shatft friction adjustment.

e) Ensure that cable shielding is grounded to ship’s bonding system.

f) Refer to Figure 5 EW 200 Electrical Schematic for wiring the EW.

WARNING: CABLE WIRES MUST BE SECURELY CONNECTED. A LOOSE WIRE
OR SHORT CIRCUIT MAY CAUSE AN ERRONOUS STEERING
COMMAND.

CHAMFER AS REQUIRED
APPROX. 45' x 1/8" (3mm)
#1/4” (86mm) " FRONT HOUSING & GASKET
STAINLESS STEEL »
REAR COVER #1/4” (#6mm)
BOLT & FLAT WASHER STAINLESS STEEL
(4 SETS REQ'D) FLAT WASHER & NUT
SEE NOTE 1 § (4 SETS REQ'D)
1 ]
=1 1
REAR COVER SCREWS
| — CABLE JACKET
CUSTOMER ?'Tﬂ%ﬂ o
— SUPPLIED CABLE | (S/mm To 1/3mm)
CuT ouT E: D
5" (8127mm)
— !
ol I |
l_ ]
N -
C — 4" (100mm) |
SHAFT FRICTION SEE NOTE 2 \
ADJUSTMENT L ¢3/4" (#19mm)
/’V‘ NOTES:
STEERING CONSOLE . 1. WHEN ELECTRIC WHEEL IS MOUNTED AS
| 1-1/16" (27mm) SHOWN BOLT LENGTH SHOULD BE AT LEAST

1-1/8" (28mm) PLUS CONSOLE THICKNESS.

2. LEAVE MINIMUM CLEARANCE AS SHOWN AND
ADDITIONAL LOOSE CABLE FOR REAR COVER
REMOVAL.

Figure 1 — EW 200 Mounting Arrangement

Doc No.: MAN00902, 12-02-10 EW 200 Manual
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SETUP AND TESTING

1.4

Rudder Order Command

The EW 200’s Rudder Order Command potentiometers are factory preset and
normally require no adjustment. If the EW’s commanded port and starboard hard
over positions do not match, an adjustment can be made at the potentiometer
gear assembly. Refer to Figure 3 EW 200 Internal Configuration.

1.4.1 Rudder Command Signal Centering

a) Turn the EW 200 to port hardover and note the commanded port rudder

position.

b) Turn the EW 200 to stbd hardover and note the commanded stbd rudder
position.

C) Calculate the difference between the port and starboard positions. Add

half of the difference to the smaller of the port or stbd rudder positions.
This calculated rudder position is the new rudder command the
potentiometer must be adjusted to.

d) While holding the pot body and keeping the pot gear fully engaged with
the main gear, loosen the appropriate rudder command pot nut until the
pot body can just turn.

e) Carefully turn the pot body until the commanded rudder position reaches
the value calculated in step (c).

f) Re-tighten the pot nut and check to ensure that no backlash is present
between the pot gear and the main gear.

s)) Re-check the port and starboard commanded rudder positions and repeat
steps (a) through (g) as required and for each additional rudder command
pot.

1.4.2 Rudder Command Signal Gain Adjustment

Attenuation to the rudder command signals can be made at the gain adjustment
trimmer potentiometers (trim pot) if required. Refer to Figure 3 for trim pot
locations. If command signals gain adjustments are not required proceed to
section 3.2.

The following is the factory pre-setting on the command gain trim pots:

COMMAND GAIN set at CW maximum.

Doc No.: MAN00902, 12-02-10 EW 200 Manual
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NOTE: Multi-turn trim pots do not have hard stops at the end of their 25 turns of
travel. They do, however, emit a "clicking" noise when the end of screw
travel is reached.

1.5 Rudder Order Indication (Optional):

If optional rudder order driver board is not installed then proceed to section 3.3.

Adjustments to the Rudder Order Indicator signals are made at the trim pot
located on the rudder order indicator driver circuit board. Refer to Figure 3 for
trim pot location.

WARNING: TO AVOID POSSIBLE ELECTRIC SHOCK OR DAMAGE TO THE
COMPONENTS CARE MUST BE TAKEN WHEN MAKING
ADJUSTMENTS TO THE RUDDER ORDER INDICATOR DRIVER
BOARD. WHEN POWER IS SUPPLIED TO THE EW ONLY TOUCH
THE SCREW HEAD OF THE TRIM POT.

The following is the factory pre-setting on the rudder order indicator trim pot:

ROI GAIN  set at 10 turns CW from CCW maximum.

NOTE: Multi-turn trim pots do not have hard stops at the end of their 25 turns of
travel. They do, however, emit a "clicking" noise when the end of screw
travel is reached.

Application of Power

a) Check all connections on the power supply, EW and ROls.

b) Do not turn hydraulic power unit (HPU) on. Do not apply the ship's DC
power supply to the solenoid controller.

C) Apply the ship's DC power supply for ROI.

d) If a voltmeter is available, check that 12-36 VDC rudder order indicator
power supply is present at terminal block number 1, terminals 1 (TB1-1)
and 4 (TB1-4) with positive on terminal 1.

Doc No.: MAN00902, 12-02-10 EW 200 Manual
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Rudder Order Indicator Centering & Gain Adjustment

a)
b)

c)

d)
e)

f)

9)

h)

)
K)

After applying power to the EW 200, turn the wheel to port hardover.
Confirm that the ROI is displaying an angle to port. If this is not the case,
a reverse polarity condition exists at that indicator.

Adjust the ROI GAIN trim pot on the rudder order indicator driver board
until the angle shown on the ROI matches the desired angle of the rudder
command. Note the angle displayed on the ROI.

Turn the wheel to stbd hardover and note the stbd angle displayed on the
ROI.

If the port and stbd hardover angles displayed on the ROI are equal then
proceed to section 3.3.

If the port and stbd hardover angles displayed on the ROI are not equal
then calculate the difference between the port and stbd angles. Add half
of this difference to the smaller of the port or stbd ROI angles. This
calculated angle is the new ROI angle the ROI potentiometer must be
adjusted to.

Locate the ROI potentiometer. If improved access to the potentiometer is
desired, the terminal block may be removed from the potentiometer
mounting plate while maintaining all of the electrical connections.

While holding the pot body and keeping the pot gear fully engaged with
the main gear, loosen the pot nut until the pot body can just turn.
Carefully turn the pot body until the angle displayed on the ROI reaches
the value calculated in step (f).

Re-tighten the pot nut and check to ensure that no backlash is present
between the pot gear and the main gear.

Re-check the port and stbd ROI angles and repeat steps (a) through (k) as
required.

1.6  Finishing

a)

b)

c)
d)

When all adjustments have been made and system performs satisfactorily,
ensure that all potentiometer nuts are tight.

Ensure that the cable glands have either a cable or the plastic shipping
plug in place to prevent moisture from entering the unit. Tighten all cable
glands with a wrench.

Confirm that the rudder order indicator and command cable’s shielding is
terminated on only one end of the cable.

Replace the EW cover and tighten hold down bolts until the gasket is half
compressed.

Doc No.: MAN00902, 12-02-10 EW 200 Manual
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MAINTENANCE AND PARTS LISTS

WARNING: All INSPECTION AND MAINTENANCE MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The wearing parts on the EW 200 are the shaft bushings and potentiometers.

Shaft Bushings

The shaft bushings used by Jastram incorporate a material that is impregnated
with oil. This eliminates the requirement for periodic lubrication over the life of
the bushings. If excessive play is felt during operation of the EW then it is likely
the bushing needs replacement. It is recommended that the shaft bushing and
shaft O-ring be replaced by qualified Jastram personnel.

Rudder Order Indicator Driver Printed Circuit Board (PCB)

This unit should not require replacement unless it has been damage by
corrosion or by excessive current or voltage. Its replacement is simple and no
special tools are required. Care must be taken to ensure the working
environment is free of excessive moisture and metal particles or chips. Make
sure the wiring harness is re-inserted with its pins in their proper positions in the
PCB terminal block.

Potentiometers

A potentiometer contains a signal wiper that wears against its resistive element
to produce a varying voltage. Although Jastram selects potentiometers with
very high cycle life these devices will wear in time. Signs of wear are most often
seen in the rudders midship position as flickering in the rudder angle indicator or
control system. Potentiometers and gear assemblies are available from Jastram
with or without their associated wiring harnesses. We strongly recommend that
at the first sign of wear of any one potentiometer a complete replacement set be
purchased. Itis recommended that potentiometers be replaced by qualified
Jastram personnel.

These components are available from any of our distributors.

Doc No.: MAN00902, 12-02-10 EW 200 Manual
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Figure 4 — EW 200 Assembly (Sheet 1 of 2)
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Figure 5 — EW 200 Assembly (Sheet 2 of 2)
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TROUBLESHOOTING

WARNING: FAILURE TO CORRECT ANY PROBLEM CAN CAUSE SUDDEN
LOSS OF STEERING.

The table below gives some general solutions for simple problems.

be resolved, contact the factory.

If a problem cannot

SYMPTOM

CAUSE

CORRECTION

EW 200 operates steering
in wrong direction

Wires reversed.

Reverse +V and -V wires.
Refer to Fig. 5.

Hardover angles are not the
same

Potentiometer incorrectly
centered.

Refer to Set Up procedure

EW 200 does not function.

Wiring incorrect.

Refer to Fig. 5 and amplifier
or autopilot manual.

EW 200 operates steering
erratically.

Potentiometer worn.

Replace potentiometer.

Doc No.: MAN00902, 12-02-10
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Figure 6 — EW 200 Electrical Schematic
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1 INTRODUCTION

1.1 Description

The Jastram full follow up lever controller (LC100) is a waterproof
electronic steering input device designed specifically for marine service.
When used in conjunction with an amplifier or autopilot it provides a
precise means for controlling the rudder.

Simply moving the lever handle to either port or starboard causes the
rudder to “follow up” to the required steering position. The lever angle
corresponds with the rudder position.

Graduations are marked on the LC100 housing to indicate degrees of
rudder. The LC100 comes pre-wired with 4ft (1.2m) of cable.

For reference, an electrical schematic of the LC100 is shown below.

ELECTRICAL LEGEND

u1/u2 STEERING UNIT 1/ STEERING UNIT 2
Vv +/— FFU POTENTIOMETER POLES

+R0OS FFU RUDDER ORDER SIGNAL
— = — — — —¢ — - -
Z) A
o L)
e S
| > >| |
| ! H |
o™ o
) )
PORT STBD
| |
| |
\ -
! ! 1kOHM !
I I I LEVER CONTROLLER DETAIL
LEVER CONTROLLER / LEVER CONTROLLER /
RUDDER ORDER SECOND RUDDER
POTENTIOMETER ORDER POTENTIOMETER
(Le—1) OPTIONAL (LC-2)
REV. DATE |  DRAWING/DESIGN CHANGE No. | BY

NOTES: 1. ALL CONDUCTORS 16—18 AWG. y ) JASTRAM ENGINEERING LTD.

2. 1:2.2 RATIO MECHANICAL LINK BETWEEN LEVER Noth vancover_ Be

CONTROLLER HANDLE AND RUDDER ORDER %:Irladu vgéls%u

POTENTIOMETER SHAFT. & ; ol
3. LEVER CONTROLLER HANDLE ROTATES THRU ro GB8 S50
120° FROM ITS HARDOVER TO HARDOVER (s 30-11-95[SAE N / A[ORAWN: G T [A4PPR- —
POSITIONS. TITLE: DRAWING NUMBER:
4. EFFECTIVE POTENTIOMETER IMPEDANCE T R S T LEVER CONTROLLER
APPROXIMATELY 776 OHMS. TYEY ARE NoT To'BE  COMED, DUPLIGATED OR USED WTHouUT B-761143
THE WRTTEN. CONSENT OF SRSTRAM- ENONEEAG. L1D. ELECTRICAL SCHEMATIC —

Figure 1 — Lever Controller Electrical Schematic
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1.2  Specifications

Enclosure

Plastic Construction
Stainless Steel Handle Shaft
Water Resistant Cable Gland

Potentiometer

Impedance 1 kOhm
Linearity 1%
Operating Cycles 10 million

CAUTION: All specifications are subject to change without prior notice.
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2 INSTALLATION

21 Mounting and Connection

The LC100 lever controller may be mounted in any convenient location.

Refer to Figure 2 for installation dimensions.

WARNING:

TO AVOID ACCIDENTAL OPERATION, USE A MECHANICAL GUARD
AROUND THE LC100 HANDLE.

For through console mounting, the cable and watertight cable gland can
be relocated to the bottom of the housing. To do this:

a) Remove the bottom plate

b) Interchange the gland fitting and the plug

c) Re-route the cable through the fitting on the bottom. Be certain the
O-ring located between the housing top and bottom is installed,
when re-assembling.

WARNING:

ALL LEVER CONTROLLER WIRES MUST BE SECURELY
CONNECTED. A LOOSE WIRE OR SHORT CIRCUIT MAY CAUSE AN
ERRONEOUS STEERING COMMAND.

Refer to Figure 3 for wiring the LC100

CAUTION:

It is highly recommended that short circuit protection be provided on the
power supply to the lever controller.

Additional LC100 lever controllers are connected through a relay or
switching unit.

Doc No.: MAN01001, 30-07-02 LC100 Manual
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2-3/4 (70) OPTIONAL CABLE
OUTLET

4-1/16 (103)

- NN
N
5/16
©9/32 (7) 60° TYP.
FOR 1/4 (8) HANDLE MOVEMENT
/
MOUNTING SCREWS 4_7/8 (124)

(4 PLACES) : .

2-3/8 (60)

Figure 2 — Lever Controller Overall Dimensions

TV WHITE
SIGNAL
TRIM POT -V
FOR OUTPUT
ADJUSTMENT
(FACTORY PRESET = —--——--1—
AT MAXIMUM | AMPLIFIER UNIT
CLOCKWISE ' OR AUTOPILOT !
POSITION) | REFER TO
| APPROPRIATE |
O MANUAL
POTENTIOMETER
GEAR ASSEMBLY
(FACTORY PRESET
AT CENTER POSITION)

Figure 3 — Lever Controller Wiring Diagram
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3 SETUP AND TESTING

WARNING: ALL SET UP AND TESTING PROCEDURES MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The LC100 potentiometer is factory preset and normally requires no adjustment. If the
rudder hardover positions do not match, an adjustment can be made at the
potentiometer gear assembly. Refer to Figure 3.

To make adjustments:

a) Take note of both rudder hardover positions.

b) Separate the LC100 top and bottom housing.

c) Loosen the nut located at the potentiometer gear assembly.

d) Carefully rotate the potentiometer until both hardover positions are equal.
Be certain the gears mesh and there is no play between them when re-
tightening the nut.

The small trimpot inside the LC100 allows for fine adjustment of the output signal. It
should be adjusted so that the steering gear stops a few degrees before either hard
over position is reached. It can also be used to match the output signals of two or more
LC100 lever controllers. It is factory preset and normally requires no adjustment.

4 MAINTENANCE AND PARTS LISTS

WARNING: ALL INSPECTION AND MAINTENANCE MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The Jastram LC100 lever controller does not have any components that require routine
maintenance.

The most common component replaced is the:
Lever Controller Potentiometer Gear Assembly Part No. JA-701058-1.

When replacing the potentiometer assembly, make sure the teeth of the lock-washers,
located under the retaining nut, mesh correctly.

Doc No.: MAN01001, 30-07-02 LC100 Manual
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5 TROUBLESHOOTING

WARNING: FAILURE TO CORRECT ANY PROBLEM CAN CAUSE SUDDEN
LOSS OF STEERING.

The table below gives some general solutions for simple problems. If a problem cannot
be resolved, contact the factory.

SYMPTOM CAUSE CORRECTION

LC100 operates steering in | Wires reversed. Reverse +V and -V wires.

wrong direction. Refer to Figure 3.

Hardover angles are not the | Potentiometer incorrectly Refer to Set Up procedure.

same. centered.

LC100 does not function. Wiring incorrect. Refer to Figure 3 and
amplifier or autopilot
manual.

LC100 operates steering Potentiometer worn. Replace potentiometer.

erratically.

Doc No.: MAN01001, 30-07-02 LC100 Manual
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1 INTRODUCTION
1.1 Description

The Jastram Jog Lever is a permanently mounted, waterproof, electrical
switch specifically designed for marine service.

The spring-centered lever is moved to port or starboard as desired to
provide non follow-up (time dependent) electric control of the steering
gear. lItis pre-wired with 5 ft (1.5 m) of cable.

There are two models of Jog Levers:

e Model JO100-1 is supplied with one set of micro switches.

e Model JO100-2 is supplied with two sets of micro switches
where redundancy is required.

1.2  Specifications

Enclosure

Plastic Construction

Stainless Steel Handle Shaft

Water Resistant Cable Gland

Cable

5 ft. of Pre-Wired Cable 18 AWG, 3 Conductor, Stranded, Copper Wire.

Port / Starboard Switching

Current Rating 10 Amp
Voltage Rating 250 VAC
Operating Cycles 10 million

CAUTION: All specifications are subject to change without prior notice.
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2 INSTALLATION
2.1  Mounting and Connection

The jog lever controller may be mounted vertically or horizontally in any
convenient location.

Refer to Figure 1 for overall dimensions.

WARNING: TO AVOID ACCIDENTAL OPERATION, USE A MECHANICAL GUARD
AROUND THE JOG LEVER HANDLE.

The cable and the watertight cable gland can be relocated to the bottom of
the housing. To do this:

a) Remove the bottom plate

b) Interchange the gland fitting and the plug

C) Re-route the cable through the fitting on the bottom. Be certain all
the O-ring seals are replaced in their correct locations when re-
assembling.

WARNING: ALL JOG LEVER CONTROLLER WIRES MUST BE SECURELY
CONNECTED. A LOOSE WIRE OR SHORT CIRCUIT MAY CAUSE AN
ERRONEOUS STEERING COMMAND.

Refer to Figure 2 for wiring of the jog lever to a 4-way directional solenoid
valve.

CAUTION: Itis highly recommended that short circuit protection be provided on the
power supply to the jog lever controller.

Additional jog levers are connected in parallel.

Doc No.: MAN01401, 30-07-02 JO100 Manual
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‘[

A Sy 313/ )
(91mm)

NOTE: 1. JOG LEVER COMES PRE-WIRED WITH
4" (1.2m) OF CABLE.

Figure 1 —Jog Lever Overall Dimensions

\ WHITE
[ 4 o + — @&
POWER SUPPLY CREEN
| L 2
SOLENOID BLACK
JOG LEVER

WARNING: SHORT CIRCUIT PROTECTION SHOULD BE
PROVIDED AT THE POWER SUPPLY.

Figure 2 —Jog Lever Wiring Diagram
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3  MAINTENANCE AND PARTS LISTS

Jastram

WARNING: ALL INSPECTION AND MAINTENANCE MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

The Jastram Jog Lever does not contain any components that require routine

maintenance.

The most common components replaced are:

Jog Spring

Jog Micro Switch

Part No. JB-605002

Part No. JB-857002

These components are available from any of our distributors.

4  TROUBLESHOOTING

WARNING: FAILURE TO CORRECT ANY PROBLEM CAN CAUSE SUDDEN
LOSS OF STEERING.

The table below gives some general solutions for simple problems. If a problem cannot
be resolved, contact the factory.

SYMPTOM

CAUSE

CORRECTION

Jog does not return to
center.

Spring not working.

Replace spring.

Jog does not function.

Micro switch not working.

Replace micro switch.

No power.

Check power source.

Solenoid not working.

Refer to manufacturers
manual for corrections.

Jog operates steering in the
wrong direction.

Solenoid wires are
reversed.

Reverse the port and
starboard connections at the
solenoid. Refer to Figure 2.

Jog operates steering in
only one direction.

Solenoid is wired
incorrectly.

Check that the positive wire
from the power supply is
going to both port and
starboard solenoids. Refer
to Figure 2.

Doc No.: MAN01401, 30-07-02
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1 INTRODUCTION
1.1 Description

Jastram indicators accurately show the rudder angle position on a backlit
analog display. The indicators are designed to be flush-mounted into any
convenient panel or console.

Each indicator is supplied with mounting screws and is rated for IP52
protection (from the front). An IP52 rating protects against dust and dripping
water. Optional seal kits consisting of additional mounting screws and gasket
are available for IP66 protection (from the front). An IP66 rating is dust-tight
and protects against heavy seas.

Reverse scale indicators are available for installation at aft-facing stations.

The RAI 280/380/580 Rudder Angle Indicator displays the rudder angle and
is designed to be used with a Jastram Rudder Feedback Unit (RFU). Refer
to the appropriate RFU or custom system manual for wiring details.

The Jastram ROI 280/380/580 Rudder Order Indicator displays the rudder
order command at a Full Follow-Up (FFU) steering controller. The ROI

280/380/580 is designed to be used with Jastram steering controllers. Refer
to the appropriate system manual for wiring details.

— -

i _ e
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o
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NN L i.
88 N
N . . j
Jastram
1) 1 i 1

Figure 1 - RAI 280/380/580 & ROI 280/380/580
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1.2  Specifications
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Figure 2 - Terminal Block Configuration

# | FUNCTION NOTE
1 |0V Power supply connection
2 |24V maximum 150 mA
3 | +RAI/+ROI Signal input connections
4 | -RAI/-ROI
5 |NC No connection
6 | +lllumination [llumination input connections
7 | -lllumination Range 5-30 VDC, maximum 30 mA
8 | NC No connection
A | Max. Adjustment Sealed by calibrated label
B | Min. Adjustment
Signal Inputs: 0 Volts at 0 Degrees
11 Volts at +50 Degrees
1 kQ input resistance
Component Jastram Part Number
RAI 280 JB-801035
RAI 380 JB-801034
RAI 380 (Reverse Scale) JB-801033
RAI 580 JB-801038
RAI 280 Seal Kit JB-801037
RAI 380 Seal Kit JB-801036

CAUTION:

All specifications are subject to change without prior notice.
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2 INSTALLATION

2.1  Mounting

Mounting follows the standard DIN mounting for indicators. Use the fixing
clamps to mount the indicator from the rear.

Figure 3 - Indicator Cut-Outs (280, 380, 580)

2.2 IP66 Protection

Standard protection is IP52. If the indicator is to be mounted for IP66
protection, then the additional screws and gasket must be used.

The gasket must be carefully mounted in the groove on the backside of the

frame. The rounded side of the gasket should face towards the front of the
indicator and the flat side should be oriented towards the rear of the indicator.

2.3 Additional Indicators

Additional indicators are to be connected in parallel. A maximum of six
indicators can be connected per system.

Doc No.: MAN01106, 13-02-07 RAI 280/380/580 & ROI 280/380/580 Manual
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3 DIMMER CONFIGURATION

WARNING: MAKE SURE YOU HAVE SWITCHED OFF THE POWER SUPPLY
BEFORE INSTALLING THIS PRODUCT.

The three configurations below illustrate different ways to connect a dimmer
on the Jastram indicators.

3.1 Dimmer Configuration #1 (Series Resistance)

Figure 1 illustrates a method for dimmer connection that adds a 10 kQ
(1/2 W) potentiometer in series with the illumination input (terminal 6).

ADVANTAGE: current consumption is lower.
DISADVANTAGE: illumination cannot be set to total darkness.
(1) -VDC
2) +VDC
©)] +RAl
@ —RAl
. ®
e
'10k - @
[ tHte
e A4

Figure 4 - Dimmer Configuration #1 (Indicator Rear View)
3.2 Dimmer Configuration #2 (Voltage Divider)

Figure 2 illustrates a method for dimmer connection that adds a 1 kQ (1/2 W)
potentiometer as a voltage divider.

ADVANTAGE: illumination can be set to total darkness.
DISADVANTAGE: consumption of the potentiometer is approx. 24 mA.

Doc No.: MAN01106, 13-02-07 RAI 280/380/580 & ROI 280/380/580 Manual
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@) +VDC

+RAJ
~RAI

)
[
@OEO®O

AT

Figure 5 - Dimmer Configuration #2 (Indicator Rear View)
3.3 Dimmer Configuration #3 (External lllumination Voltage)

Figure 3 illustrates how to connect the dimmer if an external voltage is used
for the illumination. The regulation range from darkness to full illumination is
from 5-30 VDC. The consumption is 30 mA @ 30 VDC.

0, -VDC
@) +VDC
(3} +RAl
%) —RAl
®
(&} +ILLUM.
(7} —ILLLUM,

Figure 6 - Dimmer Configuration #3 (Indicator Rear View)
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4  COMMISSIONING

WARNING: ALL SET UP AND TESTING PROCEDURES MUST BE PERFORMED
WHILE THE VESSEL IS STATIONARY AND NOT UNDERWAY.

WARNING: SHORT CIRCUIT PROTECTION SHOULD BE PROVIDED AT THE
POWER SUPPLY.

4.1 Indicator Commissioning

See the appropriate system manual in regards to commissioning the indicator
signals (£RAIl / £ROl).

4.2 Indicator Status Indication

The Jastram indicators are also equipped with an amber LED indicator
located in the bottom corner of the scale.

Normal Operation

After power up, the LED will initially flash twice and then will remain off. If
there is an internal error (e.g. the microprocessor is stopped), the LED will
continue to flash. This error condition cannot be corrected and the supplier
must be contacted.

Operation Outside of Normal Input Range

After power up, the LED will flash once. After 10 seconds the pointer will
indicate the error condition by pointing towards the bottom of the scale (6
o’clock position). This will continue until the input is adjusted to be inside the
nominal input range of £+1V.

Normal input range is £2% of nominal input voltage.

Doc No.: MAN01106, 13-02-07 RAI 280/380/580 & ROI 280/380/580 Manual
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5 TROUBLESHOOTING

Jastram

WARNING: FAILURE TO CORRECT ANY PROBLEM CAN CAUSE MISLEADING
OR WRONG RUDDER ANGLE INDICATION.

The Jastram indicators do not contain any components that require routine

maintenance.

The chart below gives some general solutions for simple problems. If a

problem cannot be resolved, contact the supplier.

SYMPTOM

CAUSE

CORRECTION

System will not operate.

Power not supplied

Check wiring

Power supply wired
backwards

Reverse polarity

Incorrect wiring

Check wiring at indicator
and source

Indicator needle moves in
the wrong direction.

Reverse indicator wiring

Reverse terminals 3 and 4
at back of indicator

Indicator’s port and
starboard hard-over angles
are not the same.

Rudder’s hardover angles
are not the same

Ensure correct rudder
geometry at the RFU

RFU arm not installed
correctly

Check RFU mounting
geometry

Indicator’s illumination not
working.

Incorrect wiring

Adjust dimmer according
to RAI/ ROl Dimmer
Configuration (Section 3)

Doc No.: MAN01106, 13-02-07

RAI 280/380/580 & ROI 280/380/580 Manual




CCG DOC NO. 346050

Drawings 1Cn:2s

J'a- -FQ

Page 11 of 15

6

6.1
6.2
6.3

6.4

DRAWINGS

Rudder Angle Indicator (RAI 280) Overall Dimensions
Rudder Angle Indicator (RAI 380) Overall Dimensions
Rudder Angle Indicator (RAI 580) Overall Dimensions

RAI / ROI Dimmer Configuration
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Drawing 6.3 — RUDDER ANGLE INDICATOR (RAI 580) OVERALL DIMENSIONS
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6.4 TROUBLESHOOTING

Please also see the Steering Gear - Trouble Shooting section for other trouble

shooting tips.

Problem:

Cause:

Corrections:

Steering gear does not respond to electrical command.

Solenoid valve may not be electrically energized. Solenoid coil may be
burned out.

Manifold flow control valve may be in the OFF position.

Double Acting Relief Bypass (DARB) valve set to BYPASS position.
One of the manually operated helm pumps (if installed) may have a
leaking lockvalve; evidenced by the helm steering wheel turning when the
solenoid valve is energized.

Engine driven pump may have broken driving belt.

Engine driven pump turning in wrong direction.

Pump RPM too low. Vane pumps will not operate below 400 RPM.
Too much air in system.

Check wiring. Manually operate 4-Way valve to confirm the problem is
electrical.

Rotate manifold flow control to correct position and secure with setscrew
provided.

Set the relief valve to the NORMAL position.

Clean the contaminated lockvalve, which is mounted to the rear of each
helm pump.

Replace belt.

Change pump direction.

Change pulley ratio to bring minimum RPM to 600. Do not allow pump to
go above 1800 RPM.

Tighten all fittings. Insure that the pump suction is connected to the
header tank. Remove any goosenecks in the piping.

TROUBLE SHOOTING - STEERING CONTROL
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tMERGENCY CHANGE —OVER PROCEDURES
FOR STEERING CONTROL

STEERING ALARM:

ON FAILED SIDE ONLY:
1-STOP MOTOR OF FAILED SYSTEM.
2—=START MOTOR OF REMAINING SYSTEM.
S5—SELECT DESIRED STEERING MODE AND RESUME NORMAL STEERING.

AUTOPILOT STEERING FAILURE:

1—SWITCH MODE CONTROL PANEL TO "SYNC HELM” MODE.
2—STEER NORMALLY USING SYNCHRONIZED ELECTRIC WHEEL.

SYNCHRONIZED ELECTRIC WHEEL FAILURE:

1—SWITCH MODE CONTROL PANEL TO "INDEP JOG” MODE.
2—=STEER NORMALLY USING PORT AND STARBOARD INDEPENDENT JOG LEVERS.

INDEPENDENT JOG LEVER FAILURE:

1—REDUCE VESSEL SPEED.
2—SWITCH MODE CONTROL PANEL TO "STANDBY" MODE.

COMPLETE FAILURE OF REMOTE STEERING:

1—REDUCE VESSEL SPEED.

2—IN STEERING COMPARTMENT TURN EMERGENCY STATION SELECTORS TO "LOCAL” AND
TURN MOTOR STARTER "LOCAL/REMOTE” SWITCHES TO "LOCAL”.

S5—CONTROL RUDDER AT EMERGENCY STATION JOG LEVERS.

EMERGENCY STATION JOG LEVER FAILURE:

1—REDUCE VESSEL SPEED.
2—IN STEERING COMPARTMENT TURN EMERGENCY STATION SELECTORS TO "OFF”".
S3—CONTROL RUDDER USING HPU MANUAL OVERRIDE PLUNGERS.

HPU FAILURE
1—FOLLOW EMERGENCY CHANGE—-OVER PROCEDURES FOR STEERING GEAR.

JQO61388

O

O
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7 MOTOR STARTER AND ALARMS -
TECHNICAL INFORMATION

THIS SECTION INCLUDES:
7.1 SCOPE OF SUPPLY
7.2 TECHNICAL SPECIFICATIONS
7.3 TECHNICAL DESCRIPTION

7.4 ELECTRICAL SCHEMATICS

CUSTOM MOTOR STARTER & ALARMS ARE NOT SUPPLIED FOR THIS VESSEL

TECHNICAL INFORMATION — MOTOR STARTER & ALARMS
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8.2

8.3

8.4

8.5

Jastram
8 MOTOR STARTER AND ALARMS - INSTALLATION

THIS SECTION INCLUDES:
INSTALLATION
CABLING DIAGRAM
COMPONENT OVERALL DIMENSIONS
WIRING DIAGRAM

COMMISSIONING AND TESTING

CUSTOM MOTOR STARTER & ALARMS ARE NOT SUPPLIED FOR THIS VESSEL

INSTALLATION — MOTOR STARTER & ALARMS
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9 MOTOR STARTER AND ALARMS - MAINTENANCE

THIS SECTION INCLUDES:
9.1 MAINTENANCE
9.2 COMPONENT ASSEMBLIES AND PART LISTS

9.3 TROUBLE SHOOTING

CUSTOM MOTOR STARTER & ALARMS ARE NOT SUPPLIED FOR THIS VESSEL

MAINTENANCE — MOTOR STARTER & ALARMS
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THE COMPANY’'S WARRANTY PROGRAM

1. The Company warrants each Product manufactured, installed or repaired by it
to be free from defective materials or workmanship for a period of eighteen
months from the date of shipping of such Product to the customer of the
Company or one year after sea trials, whatever comes first, and, if any Product
is proven to be defective in materials or workmanship, the Company will, at its
sole option and as the sole remedy of the customer, repair or replace such
Product without charge to the customer, provided the customer:

(@) gives immediate notice of any alleged defects upon discovery by the
customer;

(b) maintains and uses the product strictly in accordance with its intended
use, the Company’s recommendations, if any, and all applicable federal,
provincial and municipal government laws, rules and regulation; and

(c) does not alter or repair the Product without the written approval of the
Company.

2. Unless otherwise agreed all Products are sold, repaired or replaced F.O.B. the
Company’s facility at 135 Riverside Drive, North Vancouver, British Columbia,
V7H 1T6, Canada.

3. No Products may be returned to the Company without its prior written approval.
All Products returned must be shipped ‘freight prepaid’.

4, The Company accepts no liability for any Products resold, leased, rented, or
used in any manner by persons other than the original purchaser of the
Products unless, at the time the Products were purchased, the Company
agrees in writing to extend the warranties herein contained to such third parties.

5. The warranties contained herein will not apply to any Products which have not
been properly maintained or have been repaired by anyone other than the
Company or an authorized representative thereof, were used for purposes other
than those for which they were designed, were subject to obvious neglect,
abuse, or misuse, or stress at angles other than reasonably contemplated in the
normal use of the Products.

03/05/06 WARRANTY
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6. Except as herein provided for the repair or replacement of defective Products,

the Company shall have no liability for any loss, personal injury, damage,
expense (including removal, installation or re-installation of Product), loss of
revenue, loss of profit, loss of use, damages consequential upon loss of use, or
any other consequential damage, directly or indirectly caused by or resulting
from any negligence of the Company, or accident, or the use of failure of any
Products, or from improper or inadequate manufacture of assembly,
maintenance or inspection.

7. Unless the Company acknowledges in writing any statements, specifications,
desired qualities or characteristics of Products, or potential for loss by a
customer, the Company will be deemed to have no notice of any such
statement, specification, desired qualities or characteristics of Products, or
potential for loss.

03/05/06 WARRANTY
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Authorized Service Agents J'adram.

[ | ]

Location Telephone Website Contact E-mail

020) 2 2290 6997 0020) 2 2280 6774 ameh Iskander info.egypt@basco-group.com

www.basco-group.com

AR s B R R e e

Dan Marine (Far East) Ltd Shanghai, China 86 21 61642298 86 21 61642200 o dammarine.com  ILawrence Wang SRy
Jastram Shanghai Office Shanghai, China 86 21 6595 1184 86 21 6595 2254 www.jastram.com David Liang dliang@jastram.com

Arcum Engineering Ltd. Mumbai, India 91 22 2686 4427 91 22 2686 4229 Shaarcurionlinecom Sunil Somani mumbai@arcumonline.com
Mament Pte Ltd Singapore 65 6449 9611 65 6449 9800 n/a Steven Wee mammoth8@singnet.cam.sg
Rope Systems Phillippines (632) 242 3883 (632) 242 3882 W w.ropesystems.com Eduardo Fajardo andy@ropesystems.com

Pilot Marine Tawan 886 7 8211545 886 7 8211507 n/a Johnny Wan pilotmarine@hibox.hinet.net

4 9 448 5900 64 9 448 5911 WWW.S0pac.co.nz

mhall@sopac.com

So-Pac Marine

Jastram GmbH & Co KG Hamburg, Germany 49(0)40 725 601-0 49-40-7256-0128 www.jastram-group.com Gerhard Erb info@jastram.net

Navis Company St Petersburg & Helsinki 78124495405 781244973 64 www.navisincontral.com Viadimir Mescheriakov v.mescheriakov@navisincontrol.com

Jastram Dartmouth NS 902_468-6450 902_468-6901

www.jastram.com Mark Starratt jastramtech@ns.aliantzinc.ca
Jastram St Catharines ON 905-641-2587 905-641-5267 v jastram.com Damian Coleman deoleman@jastram.com
Jastram North Vancouver BC 604-988-1111 604-986-0334 Wwww.jastram.com James Wilson-ext 112 {jilson@jastram.com

R.G. Marine Systems York PA 877.670.2692 877.727-4332 M AL Kevin Delaney o B AT
Sterling Marine Ft Lauderdale FL 954-584-9898 954-584-3039 www.sterlingmarine.com Dale Worsnop dworsnop@sterlingmarine.com
Donovan Marine Harahan LA 504-488-5731 504-486-3258 e Steve Garver sgarver@donovanmarine.com
Guif Coast Air & Hydraulics Mobile AL 334-666-6683 334-666-6684 www.wegetstuffdone.com  |Chuck Moorehead mooreheadch@gmail.com
Hydraquip Corporation St Rose LA 504-471-0830 504-471-0369 www. hydraguip-csi.com Mel Victory mvictory@hydraquip.com

The Hope Group Northboro MA 508-393-7660 508-393-8203 www.thehopegroup.com Steve Korandanis skorandanis@thehopegroup.com
Hamilton Jet Woodinville VWA 206-784-8400 206-783-7323 www.hamiltonjet.com Sean Curtis sean@hamiltonjet.com

Protecsa

ipanama City, Panama §507 227 3533 EEO? 227 1053 El.uww.protecsa.com.pa ERGber‘t Souter irs@protecsa.com.pa

10/11/09
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