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MOVABLE DECK TO MITIGATE EFFECTS 
OF SHOCK 

The invention described herein may be manufactured and 
used by or for the Government of the United States of 
America for Government purposes Without the payment of 
any royalties therein or therefore. 

BACKGROUND OF THE INVENTION 

The present invention relates to ships and other vessels 
that travel on the WaterWays. More speci?cally, but Without 
limitation, the present invention relates to the deck of a 
Watercraft, that is movably attached to the hull or other por 
tion of the Watercraft and that is capable of autonomous 
movement and that can absorb the shock forces generated as 
the hull of the Watercraft contacts and slaps against the Water 
especially While the Watercraft is traveling at a high rate of 
speed and/or the sea is in a rough state. 
The military is especially interested in developing Water 

craft that can travel at high rates of speed in any sea state and 
deliver its cargo Without damage. This cargo includes special 
forces personnel that may be called upon to be at a particular 
location Without regards to Weather conditions. Sometimes, 
a mission may require the avoidance of enemy ?re and/or 
detection Which dictates a high rate of speed even When the 
sea state is rough. A rough sea state combined With increased 
speed can generate severe shock forces that are transmitted 
to the occupants of the Watercraft as Well as to their cargo 
and gear. Severe shock forces can also be generated When 
the sea state is relatively mild since a higher rate of speed in 
a relatively mild sea state can also generate signi?cant shock 
forces that are likeWise transmitted to occupants, their gear 
and to cargo. In fact, injury to the occupants may sometimes 
be a limiting factor to the rapid deployment and delivery of 
military personnel over the WaterWays. 

These military personnel have to be restrained, as by 
strapping or other means, and provided handholds to prevent 
injury from contacting each other and structural elements of 
the vessel as Well as to prevent premature ejection. In the 
event that an occupant or a piece of gear becomes unre 
strained in the boat While severe shock or other forces are 
being generated, extensive damage to the occupant, boat 
and/or gear can result. Death is even possible. Even When 
occupants have been properly restrained, there have been 
severe injuries reported, such as, dislocated hips, sprained 
ankles and internal injuries to organs and the like. In 
addition, passenger fatigue, With or Without injury, can result 
after occupants have been subjected to shock pounding for a 
time period that can decrease the effectiveness of personnel 
and compromise a military mission before hitting the 
ground. Time is also a factor. A mild pounding for a long 
time can be as injurious as a severe pounding for a short 

time. Therefore, time verses intensity must not be ignored. 
As a result, a military mission can be compromised. 

Therefore, it is desirable to provide a mechanism that can 
mitigate the effects of shock force transmission to 
occupants, their gear and any onboard cargo. It is also 
desirable, to provide a apparatus that can alloW a boat or 
other Watercraft to travel at a higher rate of speed Without the 
occupants, their gear and any cargo being adversely affected 
by shock forces. It is further desirable to provide an appara 
tus that Will not add appreciable Weight, bulk or complexity 
to an existing boat platform and that is reliable, simple, has 
loW cost and that may be retro?tted to existing hulls as Well 
as being incorporated into neW designs. 

SUMMARY OF THE INVENTION 

Accordingly, the apparatus of the present invention 
includes a deck, positioned and arranged in the hull of a 
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2 
Watercraft for supporting occupants, cargo and gear, the 
deck supported at its forWardly portion by a hinge that per 
mits the deck to move and rotate about the hinge and the 
hinge substantially prohibiting side to side movement of the 
deck, a dampener that communicates With the deck and With 
the hull of the Watercraft, the dampener positioned and 
arranged to move in response to the moving and rotating 
deck and absorbing at least a portion of the energy of the 
impacts of the moving deck as the deck moves upWardly and 
doWnWardly, and a spring communicating With the deck and 
the hull of the Watercraft, the spring positioned and arranged 
to support the rearWardly portion of the deck and to move in 
response to the moving and rotating deck of the Watercraft, 
the spring absorbing at least a portion of the energy of the 
moving deck as the deck moves doWnWardly and the spring 
thereafter releasing the absorbed energy to raise the deck. 

The apparatus may include more than one dampener and 
more than one spring. The preferred embodiment includes a 
plurality of dampeners and springs positioned and arranged 
at the rearWardly portion of the deck. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a X-sectional vieW of the movable deck of the 
present invention. 

FIG. 2 is a perspective vieW of the movable deck of the 
present invention. 

FIG. 3 is a perspective vieW of the hinge of the present 
invention. 

FIG. 4 is a rear X-sectional vieW of the present invention 
shoWing the dampeners and springs. 

FIG. 5 is a perspective vieW of an alternate embodiment of 
the present invention. 

FIG. 6 is a X-sectional vieW of an alternate embodiment 
of the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

The preferred embodiment of the present invention is 
illustrated by Way of example in FIGS. 1*6. As shoWn in 
FIG. 1, movable deck 2 of the present invention is located 
Within hull 4 of vessel 6. Vessel 6 includes ?xed forWard 
deck portion 8 suspended above bottom 5 by support 10 and 
attached to hull 4 at forWardly end 12. Vessel 6 also includes 
?xed rearWard portion 14 suspended above bottom 5 by sup 
ports 16 and 18 and attached to transom 20 at rearWardly end 
22. In the preferred embodiment, movable deck 2 is located 
betWeen forWard deck portion 8 and rearWard deck portion 
14, as shoWn in FIG. 1. ForWard end 24 ofmovable deck 2 is 
attached, continuously or intermittingly, to ?rst side 26 of 
hinge 28 and rearWard end 13 of forWard deck portion 8 is 
attached, continuously or intermittingly, to second side 30 of 
hinge 28 (see FIG. 3). In the preferred embodiment, hinge 28 
extends across the entire Width of movable deck 2. In this 
Way, movable deck 2 may rotate about axis “A” and move 
upWardly and doWnWardly as indicated by arroWs “U” and 
“D”, respectively (see FIG. 1). Hinge 28 restricts the side to 
side movement of movable deck 2 and tends to cause pure 
rotational movement of movable deck 2 about axis A. 

Dampeners or energy absorbing units 32 are located 
proximate rearWard end 25 of movable deck 2. One end of 
unit 32 is a attached to bottom 5, for example, and the other 
end is attached to movable deck 2, as shoWn in FIG. 1. It 
should be noted that rearWard end 25 of movable deck 2 may 
be located at a more rearWardly position than shoWn in FIG. 
1. For example, rearWard end 25 may be proximate transom 
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20 thereby providing a longer movable deck 2. In such a 
case, cover 14 Would be correspondingly shorter to accom 
modate longer movable deck portion 2. In some cases, mov 
able deck 2 may extend adjacent transom 20. In such a case, 
cover 14 may be deleted. A longer movable deck 2, extend 
ing adjacent transom 20, is shoWn in FIG. 2. 

FIG. 2 shoWs tWo dampeners 32 attached to movable deck 
2 via brackets 34 and attached to bottom 5 of hull 4 via 
brackets 36. FIG. 4 shoWs a plurality of dampeners 32 
attached to movable deck 2 via brackets 34 and attached to 
sub-bottom 38 via brackets 36. The plurality of dampeners 
32 extend across the Width of movable deck 2, as shoWn in 
FIG. 4. Note that in FIG. 4, the outermost dampeners attach 
to bottom 5. More or less dampeners may be used and in 
different con?gurations than shoWn in the draWings. For 
example, dampeners 32 may be employed at intermediate 
locations betWeen forWard end 24 and rearWard end 25 of 
movable deck 2 or on the sides or therebetWeen. In this Way, 
a variety of dampening characteristics may be obtained 
Without departing from the spirit of the present invention. 
Dampeners 32 may be, for example, oil or gas shock absorb 
ers or other energy absorbing devices that Work alone or in 
conjunction With suitable and preferred coil springs 33 or 
other types of springs or force storage/generating devices. 
For example, air ?lled baf?es that dissipate energy and the 
like may be used as Well as friction, hydraulic and electrical 
types knoWn in the art. 

Suitable and preferred coil springs 33, for example, may 
be located around dampeners 32, as shoWn in FIGS. 2 and 3, 
or may be located remote from dampeners 32 (not shoWn). 
Springs 33 may be adjusted for preload to position movable 
deck 2 in a more upwardly or doWnWardly static position 
relative to forWard deck portion 8 and rearWard deck portion 
14, for example. Suitable and preferred coil spring adjusters 
are found in automotive and motorcycle suspension units 
and include an upper and loWer perch that locates and holds 
captive coil spring 33. One or more of the spring perches is 
adjustable, for example, by rotating the perch on a threaded 
collar to move the perch one Way or the other to raise or 
loWer the perch and thereby adjust the coil spring riding in 
the perch up or doWn. In this Way, springs 33 may be used to 
compensate for various static loads placed upon movable 
deck 2 and to preload the spring to adjust for anticipated 
impact loading due to the slapping of hull 2 on the sea sur 
face. One or more springs may be employed as Well as one 
or more dampeners. It is desirable to choose the combined 
spring rate and combined dampening rate in accordance With 
the desired load to be carried and the rate at Which the energy 
absorbed by the springs is required to be dissipated. These 
rates are a function of the speed of the Watercraft and magni 
tude of the slapping of the hull of the Watercraft. Springs 
may be adjusted for setting the height of deck 2 by adjusting 
the spring perches or the spring rate may be modi?ed by 
removing and replacing a spring. 

Other types of springs may be employed. For example, 
leaf type springs, Wishbone springs and other types knoWn in 
the art may be used. 

In operation, deck 2 Will move doWnWardly in response to 
an impact. Such force Will compress spring 33 (and damp 
ener 32), storing the energy of the impact as potential energy 
in the spring. Once the total force of the impact has been 
absorbed by spring 33 and deck 2 has become stationary 
With its rearWard end 25 in a doWnWardly position relative to 
forWardly end 23 of rearWard deck portion 14, spring 33 Will 
begin to expand and release its stored energy by moving 
deck 2 back to its static position. Dampener 32 Will provide 
resistance as it is elongated by the action of spring 33 and at 
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4 
least a portion of the stored energy in spring 33 Will be 
converted to heat by doing Work on dampener 32. In this Way 
impacts to occupants, equipment and gear located on deck 2 
Will be reduced (mitigated). 

FIGS. 5 and 6 shoW an alternate embodiment of the 
present invention. As shoWn in FIGS. 5 and 6, movable deck 
2 is located in hull 4. Locaters 40 are positioned and 
arranged in the approximate corners of deck 2. HoWever, it 
should be understood that other arrangements of locaters 40 
as Well as more or less locaters than 4 may be used. For 
example, one locater 40 may be utiliZed and located in the 
approximate center of movable deck 2. In addition, 3 loca 
tors 40 may be utiliZed and positioned and arranged to attach 
to movable deck 2 in a triangular manner. Many arrange 
ments are possible and may be used. Locaters 40 are 
attached at ?rst end 41 to bottom 5 of hull 4 and attached at 
second end 42 to movable deck 2. Second end 42 is a slip ?t 
over ?rst end 41 thereby locating and guiding movable deck 
2 as movable deck 2 moves upWardly and doWnWardly. Side 
to side movement of movable deck 2 is substantially pre 
vented. 

Dampeners 32 are preferably positioned and arranged, 
along the center of movable deck 2, as shoWn in FIG. 5. 
HoWever, it should be understood that other arrangements of 
dampeners 32 as Well as more or less dampeners may be 
used. One end 36 (doWnWardly facing end) of dampener 32 
communicates With bottom 5 and the other end 34 (upWardly 
facing end) of dampener 32 communicates With movable 
deck 2. 

Coil springs 33 are preferably located over dampeners 32 
hoWever dampeners 32 and springs 33 may be positioned 
and arranged remotely from each other. Other types of 
dampeners and springs may be used in Ways knoWn in the art 
and as described fully hereinabove especially as described in 
the preferred embodiment above. In should also be noted 
that a dampener and a spring may be positioned and 
arranged as a unit preferably the spring located over the 
dampener. Similarly, a dampener and a locater may be fash 
ioned as a unit, such unit commonly found in the front sus 
pensions of automobiles and commonly referred to as a 
“strut”. In such a case, the dampener has enlarged compo 
nents to not only damp but to control unWanted movement 
usually and especially side to side movement Without 
bending, tWisting, or shearing Within the constraints of the 
design. Further, the locater, dampener and spring may be 
positioned and arranged as a unit, such unit commonly found 
in the front suspensions of automobiles and referred to as a 
“coil over strut”, “spring strut” or the like. Such variations 
may be employed in the present invention to design around 
space limitations, meet costs ceilings, effect superior results 
in regards to performance of the present invention and the 
like Without departing from the spirit of the invention. 

In operation, movable deck 2 may move upWardly and 
doWnWardly in response to forces generated by hull 4 slap 
ping against the Water. Springs 33 support movable deck 2 ( 
and any personnel, cargo and gear located thereon) at the 
desired static level and springs 33 compress and absorb at 
least a portion of the force generated by hull 4 slapping 
against the Water thereby permitting movable deck 2 to move 
doWnWardly. Springs 33 then release their stored energy and 
cause movable deck 2 to be moved upWardly to the original 
static position and, at the same time, dampeners 32 absorb at 
least a portion of the energy stored in springs 33. In this Way, 
the present invention mitigates the effect of the forces gener 
ated and transmitted to the passengers, cargo, gear and any 
other items located on movable deck 2, and permits the 
Watercraft to travel at increased speed and/ or in a higher sea 
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state than that Which Was previously possible Without the 
present invention. 

Accordingly, passengers may arrive at their destination 
more refreshed and With less injuries than previously 
observed. In addition, the Watercraft can noW travel faster 
thereby presenting a more formidable opponent in a combat 
situation and reduce injuries to our servicemen and service 
Women and save lives. 

It is to be understood, that various modi?cations may be 
made to the above described apparatus, Without departing 
from the spirit of the invention. For example, the hinge 28 
may be attached to the deck at the rearWardly portion of the 
deck and dampeners 32 and springs 33 positioned and 
arranged to communicate With the forwardly portion of the 
deck. In addition, the dampeners 32 and springs 33 may be 
positioned and arranged to communicate With the deck and 
hull or other portion of the Watercraft to accomplish different 
loading and absorbing schemes knoW to those skilled in the 
art. 

Obviously, many modi?cations and variations of the 
present invention are possible in light of the above teachings. 
It is therefore to be understood that Within the scope of the 
appended claims, the invention may be practiced other than 
as speci?cally described. 
What is claimed is: 
1. An apparatus for mitigating the effects of shock loading 

on occupants, cargo and gear located in a Watercraft having a 
hull, While said hull of said Watercraft is slapping against the 
Water, the apparatus comprising: 
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a. a deck, having a forWardly portion and a rearWardly 

portion, said deck positioned and arranged in said hull 
of said Watercraft for supporting thereon said 
occupants, cargo and gear; 

. a hinge, communicating With said deck and With said 
hull of said Watercraft, said hinge supporting deck and 
permitting said deck to move and rotate about said 
hinge in response to forces generated by said hull of 
said Watercraft slapping against said Water, said hinge 
substantially prohibiting said deck from side to side 
movement of said deck; 

. a dampener, communicating With said deck and With 
said hull of said Watercraft, said dampener positioned 
and arranged to move in response to said moving and 
rotating deck of said Watercraft, said dampener absorb 
ing at least a portion of the energy of said forces of said 
moving deck as said deck moves doWnWardly and 
upWardly; and, 

. a spring, communicating With said deck and With said 
hull of said Watercraft, said spring positioned and 
arranged to support said deck and to move in response 
to said moving and rotating deck of said Watercraft, 
said spring absorbing at least a portion of the energy of 
said moving deck as said deck moves doWnWardly, said 
spring releasing said absorbed energy to raise said deck 
after said impacts. 

* * * * * 


