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STEERING GEAR MACHINERY & ACCESSORIES
Hydrolic & Electrical Steering Systems


We are all familiar with the use of a rudder, which helps in turning a ship as and when required. Rudders are the principal system for the entire motion and control of the ships. But we mustn’t forget that the entire rudder action is dependent on another pivotal system called the Steering Gear.
Steering Gear integrated with the rudder system defines the complete ‘turning mechanism’ mandatory for each and every ship irrespective of size, type and operation.
The steering gear system has been an indispensable part of the ship’s machinery since the advent of the very early ships, which were operated by hand.
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PUMPS
The pumps are usually positive-displacement pumps. In a simple system, a fixed-delivery pump of the screw, gear, or vane type (see Chapter 20) runs continuously, but until called upon to operate the actuator, the oil discharged by the pump passes through an unloading valve back to the pump suction.
Sliding Spool Valve
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Hydraulic Systems

· Hydraulic systems are compact yet capable of very high forces, are very reliable, and are far more resistant to weather and moisture damage than electric systems . 
· They are quickly started, offer high torque on     demand, are easily controlled, and lend themselves well to automation.

Steering Gear
[image: Marine Steering Gear]
· When a rudder movement is required oil from the pump, typically at 1500 to 2500 psi (100 to 175 bars), passes through control valves to two diametrically opposed cylinders (while exhausting from the other two cylinders) to move the rams in opposite directions. The rams act through the trunnion, trunnion block, and yoke (which serves as the tiller) to turn the rudderstock. Because of the arrangement of the trunnion block in the slot of the yoke, this type of steering gear is called Rapson-slide steering gear.


Rotary Vane Steering Gear

[image: multimedya yazılımı, grafik yazılımı, yazılım, bilgisayar içeren bir resim
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Rotary-vane actuators are more compact than ram types, are suitable for lower operating pressures , generally 850 to 1450 psi (60 to 100 bars)


INTERNATIONAL AGREEMENT ON STEERING GEAR CAPABILITIES AND OPERATION

Requirements for the operation of steering gear are also set out in SOLAS, generally as follows:
• Where navigation requires special care both power units shall be in use.
• Within 12 hours prior to departure, the steering gear and linkage shall be inspected and tested over the full movement of the rudder. For ships engaged in short voyages these inspections and tests shall be conducted weekly.
• Operating instructions with a block diagram showing emergency procedures shall be permanently displayed on the bridge and in the steering gear compartment. Drills shall be conducted at least every three months, and shall include direct control from the steering gear location, and the use of alternative power supplies.
• Checks, tests, and drills shall be recorded in the logbook.

WINDLASSES, WINCHES, and CAPSTANS

[image: ekran görüntüsü, multimedya yazılımı, yazılım, grafik yazılımı içeren bir resim
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Windlasses are used to raise and lower ships' anchors. Winches and capstans are used to handle wire or rope lines. These machines have some features in common: a prime mover, which may be a hydraulic or electric motor, a speed-reducing gear, and a drum or head to haul on the chain or line.
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In operation, with the clutch disengaged, the anchor will fall under its own weight as the chain turns the wildcat, until the brake is used to control the fall. To hoist the anchor, or to lower the anchor under power, the clutch is engaged. The windlass is not used to secure the anchor at sea: once the anchor is heaved up and firmly seated at the foot of the hawsepipe, a chain stopper is used to lock the chain in place.
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Capstans and warping heads (gypsy heads)
[image: taşımak, nakletmek, su taşıtı, tekne, taşıt, araç içeren bir resim

Açıklama otomatik olarak oluşturuldu]



2

image4.png
~>

Az

/

/

Trapezoidal rudder blade
Semi-spade rudder with
rudder hor - 2 bearings

Trapezoidal rudder blade
Semi-spade rudder with
rudder hor - 3 bearings




image5.jpeg




image6.jpeg




image7.png
| UNIFLOWVM_C2225-31 0312 001.pdf - Adobe Acrobat Professional

File Edt View Document Comments Forms Tools Advanced Window Help
v [E=R [
) crestepor - £2) combine ies = (§ ) bport+ (5] sart Meting - [ Secure = sign - [E] Forms * (5 Review & Comment \_/%
DB EE &9 2 EN) & (88 0% - - =
=l

ROTOR WITH INTEGRAL VANES STATOR (HOUSING)

RUDDER STOCK RS

PORT POWER
UNIT

CIRCUIT A

ISOLATING VALVE





image8.png
| UNIFLOWVM_C2225-31 0314 001.pdf - Adobe Acrobat Professional
[ =S

Fle Edt View Document Comments Fomns Toos Advnced Window Help
5 e 0+ ) CombineFies = @) ot~ s eing - (@ secure -~ A 5n [B] Foms (S Rienic
‘ S P —
OB e o B0 K (88 us - il y
=

BRAKE WHEEL

CLUTCH LEVER

REDUCTION GEAR CASE

WARPING HEAD

ELECTRIC MOTOR!

hor windlass (David Chapman)





image9.png
CLUTCH FOR WINCH CLUTCH FOR

SPLIT WINCH WINDLASS

DRUM WINCH REDN

GEAR CASE WINDLASS REDUCTION
_GERASE

WINDLASS
BRAKE HANDLE

HYDRAULIC MOTOR AND CONTROL
WARPING HEAD

Fig. 27.10: Winch and windlass (kristin Posey)

114 3uiquioy ﬁ' ~dagzweon [

Swawwoy Jwewndoq M UP3

- wawwo) g wavay

Suiog

S0l

dpH mopuyw  paduerpy




image10.png




image11.png
STBD
HAWSEPIPE

STBD ANCHOR





image1.png
| UNIFLOWVM_C2225-31 0307 001 pdf - Adobe Acrobat Professional
B2 Ve G Gress o T Mo Umrs 59

&) et~ ) Combine s+ )t ) St - sere P n = [5] Frms -5 R Comment
=

BEHE € 1 N & (O 0% - =
- = — =

PRESSURE LINE:
—
MoToR
I\ "RETURN LINE

DISCHARGE

UNLOADING VALVE
PUMPL

sucTion

Figure 27.1: Simple hydraulic system

Sl
00





image2.png
| UNIFLOWVM_C2225-31 0309_001.pdf - Adobe Acrobat Professional

File Edit View Document Comments Forms Tools Advanced Window Help =itk
) Ceteror - o) CombineFis ) port i)t Mesting - e~ S~ (8] o~ P Reew & Commnt - -
BUHR e 0 BT K (&8 5% - B

CONNECTION TO
ACTUATOR END B°

PRESSURE LINE
FROM PUMP

ABOVE: WITH SLIDING SPOOL MOVED TO RIGHT, OIL UNDER PRESSURE PASSES TO ACTUATOR END A"
WHILE OIL RETURNS TO RESERVOIR FROM ACTUATOR END "B". BELOW: SLIDING SPOOL IS MOVED TO
LEFT, ALLOWING OIL PRESSURE TO PASS TO ACTUATOR END "B* WHILE OIL RETURNS FROM END "A".
THE LOWEST VIEW SHOWS THE SPOOL IN THE NEUTRAL POSITION.

AACTUATOR END "A” ACTUATOR END 8"

I

& 1528
i) ()
24032014





image3.png
| UNIFLOWVM_C2225-31 0309_001.pdf - Adobe Acrobat Professional
B2 Ve G Gress o T Mo Umrs 59

o & sl
5]

5 et - ) Combine s+ )t ) St - v P n = [S] Frms - (5 i Comment

SADIeS

W) R (@@ % - o =

FROM PUMP

ABOVE: WITH SLIDING SPOOL MOVED TO RIGHT, OIL UNDER PRESSURE PASSES TO ACTUATOR END A"
WHILE OIL RETURNS TO RESERVOIR FROM ACTUATOR END "B". BELOW: SLIDING SPOOL IS MOVED TO
LEFT, ALLOWING OIL PRESSURE TO PASS TO ACTUATOR END "B* WHILE OIL RETURNS FROM END "A".
THE LOWEST VIEW SHOWS THE SPOOL IN THE NEUTRAL POSITION.

ACTUATOR END “A°  ACTUATOR END 8"

SLIDING SPOOL IN
NEUTRAL POSITION

Figure 27.3: Sliding-spool valve

B
24032014 |

i) ()




image12.jpeg
With the support of the
Erasmus+ Programme
of the European Union




image13.png
MARSIZZINET

=—=\




image14.jpg
Cofinantat prin
programul Erasmus+
al Uniunii Europene





image190.png
LITHUANIAN
MARITIME
ACADEMY




image200.png




image21.png




image22.png




image23.png




image15.jpg
Co-funded by the
Erasmus+ Programme
of the European Union




image16.png
LITHUANIAN
MARITIME
ACADEMY




image17.png




image18.png




image19.png




image20.png




image17.jpeg
Cofinantat prin
programul Erasmus+
al Uniunii Europene





image18.jpeg
Co-funded by the
Erasmus+ Programme
of the European Union




image81.png
LITHUANIAN
MARITIME
ACADEMY




image82.png




image83.png




image84.png




image85.png




image79.jpeg
Cofinantat prin
programul Erasmus+
al Uniunii Europene





image80.jpeg
Co-funded by the
Erasmus+ Programme
of the European Union




