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The present invention relates to passive Stabilization 
Systems for VeSSels and more particularly to a Safety ar 
rangement for such Systems to be operated in the event 
the Vesselis damaged and in danger of capsizing. 

In the development of passive tank Stabilization sys 
tems it has been advanced by applicant that eficient 
and efective Stabilization can be achieved through the 
use ofaunique design whichincorporates velocitysquared 
damping at the intersection of the liquid crossover duct 
and a pair of liquid Storage tanks arranged athwartship. 
In a Simple design the Storage tanks are located at the 
eXtreme Opposite sides of the Ship and"the crossover duct 
extends between them. The point where the crossover 
duct enters each of the tanks is featured by a nozzle 
design which may be flared orstraight In the operation 
ofthissystem the rhythm of the liquid transfer from one 
tankto the otheris approximately 90° out ofphase lead 
ing the rolling angle when the vessel is rolling at res 

This produces the stabilizing efect If how 
ever the vesselis damaged and commencesto heel the 
Stabilizing arrangement becomes dangerous to the safety 
of the Ship and the liquid in the stabilizing arrangement 
seeksto anew mean level dueto the heeling ofthevessel. 
The center of gravity of thestabilizing systemisthereby 
Shifedinthe direction ofthe heelingand tendsto produce 
an upsetting or capsizing moment It is to overcome 
this problem and to introduce a Safety aspect to the 
stabilizingsystem thatthepresentinventionwasconceived. 

In essence the present invention provides a safety 
arrangement for a passive tank stabilization system of 
the type described in the foregoing wherein a dumping 
arrangement is provided for draining the fuid from the 
stabilization System to a storage point located ata lower 
level whereby natural draining can be utilized. 
The transverse dimension of the dump tankis keptto 

3 ?" to minimize the free surface efect of the 
tank. 
To Satisfy Coast Guard requirements the valves for 

Controling dumping must be capable of being operated 
from the main deck levelso that eventhough the com 
partment where the Stabilizingsystemis located becomes 
fooded the captain ofthe ship can have thevalves oper 
? from above the water-tight compartmentation ofthe 
Stup. 

Itis accordingly an object of the presentinventionto 
provide a unique safety arrangement for a passivetank 
Stabilization System of the type described which will 
operate efectively and expedientlyin the event thevessel 
is damaged and commencesto heelexcessively. 

Other and further objects of the presentinvention wiI 
become readily apparent from the following detailed de 
scription ofthe presentinvention whentaken in conjunc 
tion with the appended drawings in which: 
FIGURE 1 portrays a vertical sectional view of a sta 

bilizing System of the type previously described and 
illustrating the novel Safety arrangementaccordingto the 
principles and teachings of the presentinvention; and 
FIGURE 2is a section taken along line 2?2 of FIG 

URE 1. 
Referring now to the drawings in detail a vessel is 

shown in FIGURES 1 and 2 designatedgenerally by the 
reference numeral 10 A pair of tanks 12 and 14 are 
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2 
arranged at opposite sides of the vessel 10 athwartship? 
and thesetanks areinterconnected by means of a croSS 
over ductarrangement Morespecifically pairs of pipes 
16 vertically arranged are positioned at openings de 
fined by the innerwall 18 of each of the side tanks 12 
and I4 Extending from each pair of vertical pipes are 
verticalwallsections20and22 Eachset ofwallsections 
20 and 22 divergein the mannerillustratedin FIGURE 2 
to define in combination with their associated pair of 
vertical pipes i6 diverging nozzle designs. The center 
portion of the crossover duct is completely Submerged 
and consists of an enclosed duct section 24 communicat 
ing the diverging nozzle areas defined by the wall Sections 
29 and 22 and associated pair of vertical pipes 16 The 
space above the enclosed duct section 24 is completed 
by a series of wallsections 34 which cooperate with the 
diverging wall.sections 20 and 22 to define a liquid-tight 
space26. An air duct28 communicates the top portions 
of the two diverging nozzle areas in order that the air 
space defined by the two tanks and the diverging nozzle 
areas above the liquid level 30 in these partS is always 
instantaneously equalized. 

?n the operation of the stabilizer as described motion 
of the vessel i0 will cause the liquid present in the Side 
tanks H2 and 14to flow back and forthin rhythm through 
the diverging nozzle regions and the Submerged cross 
over duct 24 to produce a Stabilizing efect upon the 
vessel The use of the Submerged crossover duct Section 
24 between the two diverging nozzle regions Serves to 
inhibit wave action in the crossover duct This particu 
Iar design feature is advantageous in Stabilizing arrange 
ments whereinthe Side tanksare located quite farapart. 
The enclosed space defined immediately above the 

submerged crossover duct section 24 can be utilized as 
an observation room for watching the action of the sta 
bilizing System To this end the enclosure 26 may be 
fashioned as a passenger lounge and Suitable portholes 
located in the bulkheads orwallsections 34 defining the 
enclosure. 
The Safety arrangement provided by the present in 

ventioniscomprised ofdumppipes44communicatingthe 
Side tanks 12 and 14 with a centrally located dumptank 
42 arranged at a lower location in the vessel and on the 
center line of the vessel. The transverse dimension of 
the dump tank is made as Smallas possible in orderto 
minimize the free Surface efect of the liquidin the dump 
tank 42. Dump pipes 44 communicate the extreme out 
board portions of side tanks 12 and 14 with the dump 
tank 42. The dump pipes 44 are valved as indicated by 
reference numeral 56 and the valves are arranged to be 
Operated remotely by any conventionalarrangementfrom 
the weather deck of the vessel Forinstance?valves 50 
can be Spring operated reSponsive toremote manualactu 
ation of a longshaft orlever Thiscircumstance satisfies 
prevailing Coast Guard requirements. 

It will be readily appreciated thatin the event of dam 
age there is a possibility that the areas of the ship in 
which the valves 50 are located could be fooded and 
the Valves rendered inaccessible Under these circum 
stances itisimperative that they be operable from the 
weather deck of the vessel The tanks must drain com 
pletely even when the ship is heeled to the margin line. 
The margin line defines the maximum Safe heel of the 
Ship in calm Water and this is a recognized termin the 
art To Satisfy the above the dump tank 42 is located 
a predetermined distance below the submerged crossover 
duct 24 Such that the side dump pipes 44 allow com 
plete draining of the system when the ship is heeled to 
the margin line. * 
A Swash bulkhead 54 is located in dump tank 42 ex 

tending Substantially along the midline ofthe ship The 




