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This invention relates to power actuating mechanisms
and more particularly to a power actuated hatchcover
system adapted to cover the hatchways of ships and the
like.

It is an important object of this invention to provide
a simplified mechanism for rotating two pivotally con-
nected panels through 180° of relative rotation.

It is another object of this invention to provide a new
and improved power actuated folding closure.

It is still another object of this invention to provide
a power actuated hatchcover for use on ship’s hatchways
and the like.

Further objects and advantages will appear from the
following description and drawings, wherein:

Figure 1 is a perspective view of a typical hatch cover
to which this invention is -applicable;

Figure 2 is a side elevation of the hatchcover shown
in Figure 1 showing the cover elements in both the closed
and open positions with parts broken away and the cylin-
ders removed to show the location of the hinge links;

Figure 3 is a fragmentary plan view of the preferred
actuating mechanism with the upper plate removed;

Figure 4 is an enlarged fragmentary side elevation
showing the position of the actuator clements when the
cover is in the closed position;

Figure 5 is a view similar to Figure 4 showing the
position of the elements when the cover is in an inter-
mediate position;

Figure 6 is a view similar to Figures 4 and 5 showing
the mechanism in the fully opened position; and

Figure 7 is a schematic illustration of a suitable hy-
draulic control system.

A hatchcover incorporating this invention is normally
formed with a plurality of panels and pontoons 10, 11,
12, and 13 which are positioned in a side-by-side relation-
ship and cover ship’s hatchways when they are closed.
In the illustrated hatchcover there are four panels, how-
ever, it should be understood that the size of the hatch-
way in the storage clearances adjacent thereto determines
the number of panels used in a particular installation.
In the embodiment shown the panels 10 and 11 are each
connected to a hinge link 14 for rotation relative thereto
around hinge axes 15 and 16 respectively and the panels
12 and 13 are similarly pivotally connected to a hinge
link 17 for relative rotation about hinge axes 18 and 19
respecuvely The panel 10 is hinged to the deck or
coaming 20 of the ship by hinges 21 for rotation around
a pivot axis 22 and 81m11ar1y the panel 13 is connected
to- the deck 20 by hinges 23 for rotation around a pivot
axis' 24, Thus the panels are divided into left and right
pairs wherein: the left pair comprises the panels 10 and
1¥ and the right pair comprises the panels 12 and 13.

The: parigh 11 is provided with a support arm 27 on
either side:thereof on whichis journalled a roller 26. Each
roller 26: rolls along as track 28 on the deck 20 to' guide

the: right end of:the: left pair of panels in the horizontal

plane of the hatchway. Similarly a roller 29 is-mounted
on either side of the panel 12 by a support arm 31 and
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. is arranged to roll aléng a track 32 mounted on the deck
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29 offset from the track 28. The opening of the hatch-
way is accomplished by producing relative rotation be-
tween the panels of each pair around. their respective
hinge links 14 and 17 which causes the rollers 26 and
29 to move along their respective tracks until the panels
assume the phantom position of Figure 2. A comparison
of the closed and open positions will show that the panels
of each pair must rotate relative to each other through
a full 180° between the closed and open positions so the
mechanism for power operating the hatch system must
be capable of producing this magnitude of rotation. As
mentioned previously this structure is illustrative of oné
stowing arrangement and can be modified so that all of
the panels move to one or the other end of the hatchway
by simple re-arrangement of the hinge connéctions.

Each of the panels is formed with a relatively heavy
upper plate 35 which is stiffened by beams and strits to
give the panel sufficient structural strength. The upper
plates 35 cooperate to form a continuous surfaceé when
the panels are closed so that it is not necessary to close
the lower surface of the panels. Therefore, the lower
side of the panel is open grid formed by stiffening beams
and struts. It will be understood that these panels will
have to be arranged to provide sufficient Stréngth and
in addition provide support for the actuating mechanism
described below. However, sifice thé particular beam
structure will vary widely with different applications and
is not critical to this ifrvention it i not shown.

In order to provide the folding movement of the panels
each pair of panels is provided with two or more actuat-
ing mechanisms best shown in Figures 4 through 6. Bé-
cause the actuating mechanisms are similar only one of
the mechanisms used to operate the panels 16 and TI will
be described in detail with thé understanding that the
description applies to thé other mechanisms also. As
described above the two panels 10 and 11 are pivotally
connected to a hinge link for rotation rélative thereto
around the pivot axes 15 and 16 respectively between the
aligned position' of Figure 4 at which tiné the hatchway
is closed and the position of Figure 6 which is the oper
position.

A comparison of the Flgures 4 and 6 will show that
each of the panels 10 and 11 rotatey refative to the hinge
link 14 through 90° and 4s a résiilt rotate relative to éach
other through 180°. In ofder to produce the relative
rotation between the panel 10" and the hinge link 14 a
first fluid motor- 36 is pivotally connected between the
hinge link 14 and- the panel 10. Similarly relative ro-
tation between the panel 11 and the hinge link 14 is pro-
duced by a sécond fluid fiotor 37 pivotally connected to
the hinge link 14 and the panel 11. The first fluid motor
36 includes a cyhnder 38 formed with trunnions pivotal-
ly supported on bearing pads 39 mounted on the panel
11 for rotation relative thereto arcund the pivot axis 16:
As shown in Figiire 3 the hinge link ‘14 extends 1o oiie
side of thie cylinder 38 and both the link and cylinder
are pivoted for rotation: around the same axis 16. The'
fluid motor 36 also includes a piston 41 axially movable
rélative’ to the cylinder 38 under the influence of fluid
under préssure. The piston 41 is pivotally connected to
a bearing pad 42 for rotation. relative thereto about a
pivot axiv 43, arid the’ bea.rmg pad- 42-is'in’ turn’ mounted |
on' thie under side of the uppér plate 35 of the panel 10
adjacerit-to the iniier éid 44/ of the panel 10, The second
fluid motor 37 includes & cylinder 46 which is p1vota11y
contiected to-the panel 10 for relative rotation around the
pivot axis 15 and a- piston: 47 axially movable- relative
to the cylinder 37 under the influsrice:of fluid undeér pres~
sife. The piston’ 47 i pivotally connécted to a bearing -
pad:48 for relative: rotation around a pivot axis 49 and’
the bearing pad 48 is in turn mounted on the under side
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of the upper plate 35 of the panel 11 adjacent to its
inner end so the various elements are symmetrically lo-
cated relative to the ends of the panels 10 and 11.

Each of the cylinders 38 and 46 is provided with a
pressure line connection 51 through which fluid under
pressure can be supplied to the respective cylinders to
produce extension of the fluid motors. Again each of the
cylinders is provided with a second pressure line connec-
tion 52 through which fluid under pressure can be
admitted to cause retraction of the fluid motors. Both of
the pressure line connections 51 and 52 are connected to
a 4-way valve 53 shown in Figure 7 and the 4-way valve
53 is in turn connected to a source of pressure such as
a pump 54 and a reservoir 56. The valve 53 is arranged
so that it can be operated to simultaneously connect the
pressure lines 51 to the pump 54 and the pressure line 52
to the reservoir 56 or be operated to reverse these
connections.

If the 4-way valve 53 is operated to supply fluid under
pressure to the connections 51 both of the pistons 41
and 57 then move axially out of the cylinders 38 and 46
respectively. This produces rotation of the two panels
10 and 11 relative to the hinge link 14 around their
respective axes 15 and 16. The effective torque arm,
which is the perpendicular distance between the axis of
the fluid motor 37 and the pivot axis 16 in the case of the
fluid motor 37 and the perpendicular distance between
the axis of the fluid motor 36 and the pivot axis 15 in the
case of the fluid motor 36, decreases as the panels move
to the open position. Therefore, any tendency of one
panel to rotate relative to the hinge link faster than the
other is automatically eliminated because the torque arm
of the lead panel reduces faster than the torque arm of
the trailing panel and automatically causes the trailing
panel to move faster and catch up. It should be moted
that the amount of torque produced by a given pressure
in each of the actuators is at a maximum when the ele-
ments are in the closed position of Figure 4 and the torque
reduces as they approach the fully opened position. This
is desirable because the torque necessary to open the
panels is initially at a maximum when the panels are in
the closed position of Figure 4 and drops off as the panels
approach the open position of Figure 6.

In order to insure that there will be torque available
as the elements approach the open position the various
elements should be arranged so that the axes 15 and 16
are located at a point spaced from the adjacent ends of
the panels by a distance greater than the spacing between
the ends and the pivot axes 43 and 49. If this arrange-
ment is utilized the axes of the fluid motors will not pass
through the opposite hinge axis in the open position and
the motors will be capable of producing torque through
the full cycle. In the illustrated embodiment both the
hinge link 14 and the cylinder 46 are pivoted on the panel
10 for rotation around the same axis. Therefore, the
cylinder 46 is in effect pivoted on the hinge link 14 and
produces relative rotation between the hinge link 14 and
the panel 11. If it is desired the cylinder 46 can be
pivoted on the hinge link 14 anywhere but at the axis 16
and the mechanism will function in substantially the same
manner. Similarly the cylinder 46 can be pivoted on the
panel 10 at a point spaced from the axis 15 by relatively
small distances and still function. Whatever the arrange-

ment used it is preferred to locate the pivots so that they

are symmetrical relative to the adjacent ends of the panels
and relative to the upper surfaces thereof.

When the panels are to be closed it is merely necessary
to reverse the 4-way valve 53 and supply fluid under pres-
sure to the connections 52 and at the same time connect
the connections 51 to the reservoir. This will cause the
pistons 41 and 47 to move toward their compressed posi-
tion and cause the panels to return to the closed position
of Figure 4. In practice once the panels have moved
away from the fully opened position their weight will
assist the actuators in moving to the closed position.
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, 4
Therefore, a metering orifice 61 should be connected in
the reservoir return line to control the rate of movement
of the panels. -

The fluid motors assume a- position completely within
the envelope of the panels when they are in both the
opened and closed positions so they are protected against
damage from impacts during cargo loading and the like.
The hinge link 14 should be spaced from the lower surface
of the panels so that the panels will be close together
when in the open position and thereby use less space. It
should be noted that the hinge link 14 is not subjected to
any bending moments and is merely a tension member
when the maximum loads are applied. Also the piston
and cylinders of the fluid motors are not subjected to any
bending motion so wear will not be troublesome. Gen-
erally small hatchcovers will be operated by two actuator
assemblies symmetrically located along the inner ends
and three or more assemblies will be used for larger
heavier covers.

Although the preferred embodiment of this invention
is illustrated, it will be realized that various modifications
of the structural details may be made without departing
from the mode of operation and the essence of the inven-
tion, Therefore, except insofar as they are claimed in the
appended claims, structural details may be varied widely
without modifying the mode of operation. Accordingly,
the appended claims and not the aforesaid detailed descrip-
tion are determinative of the scope of the invention.

I claim:

1. A folding closure comprising a pair of panels, a
hinge link connected at a first pivot to one panel and at a
second pivot spaced from said first pivot to the other
panel, and a pair of motors pivotally connected between
said panels in diagonal opposite directions each including
cylinder and piston elements linearly movable relative to
each other.

2. A folding closure comprising a pair of panels, a
‘hinge link connected at a first pivot to one panel and at
a second pivot spaced from said first pivot to the other
panel, a pair of fluid motors each having piston and cylin-
der elements linearly movable relative to each other,
pivots connecting one motor between said hinge link and
one panel and the other motor between the hinge link
and the other panel, and fluid control means connected to
each motor operable to supply fluid pressure thereto and
produce relative rotation between said panels and said
link.

3. A folding closure comprising a pair of panels, a
hinge link connected at a first pivot to one panel and at
a second pivot spaced from said first pivot to the other
panel, first and second fluid motors each having piston
and cylinder elements linearly movable relative to each
other, one element of said first motor being connected to
said first pivot and one element of said second motor
being connected to said second pivot, a third pivot con-
necting the other element of said first motor to said other
panel, a fourth pivot connecting the other element of said
second motor to said one panel, and fluid control means
connected to each motor operable to supply fluid pressure
thereto and produce relative rotation between said panels
and said link.

4. A folding closure comprising a pair of panels, a
hinge link connected at a first pivot to one panel and
at a second pivot spaced from said first pivot to the other
panel, first and second fluid motors each having piston
and cylinder elements linearly movable relative to each
other, one element of said first motor being connected
to said first pivot and one element of said second motor
being connected to said second pivot, a third pivot con-
necting the other element of said first motor to said other
panel, a fourth pivot connecting the other element of said
second motor to said one panel, said third and fourth
pivots being spaced from each other by a distance less

" than the spacing of said first and second pivots when

£

said pagels are aligned, and fluid control means con-
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nected to each motor operable to supply fluid pressure
thereto and produce relative rotation between said panels
and said link.

5. A power actunated hatchcover for covering a hori-
zontal hatchway comprising first and second panels mov-
able between a horizontal closed position and an open
position 180° of relative rotation from said closed posi-
tion, each panmel having an upper surface cooperating
with the upper surface of the other panel to form a con-
tinuous surface when said panels are in said closed posi-
tion, a hinge link pivotally connected to said first and
second panels for rotation relative thereto around first

10

and second axes respectively, said axes being spaced from

the adjacent ends and upper surfaces of said panels, first
and second fluid motors each including piston and cylin-
der elements linearly movable relative to each other, one
element of each motor being pivotally connected to said
hinge link and the other element of each motor being
pivotally connected one to each panel at points adjacent
to said upper surfaces and said adjacent ends, and con-
trol means connecting said motors in parallel and oper-
able to supply fluid pressure thereto.

6. A power actuated hatchcover for covering a hori-
zontal hatchway comprising first and second panels mov-
able between a horizontal closed position and an open
position 180° of relative rotation from said closed posi-
tion, each panmel having an upper surface cooperating
with the upper surface of the other panel to form a con-
tinuous surface when said panels are in said closed posi-
tion, a hinge link pivotally connected to said first and
second panels for rotation relative thereto around first
and second axes respectively, said axes being spaced from
the adjacent ends and said upper surfaces of said panels,
first and second fluid motors each including piston and
cylinder elements linearly movable relative to each other,
one element of each motor being pivotally connected to
said hinge link and the other element of each motor
being pivotally connected ome to each panel at points
adjacent to said upper surfaces and said adjacent ends,
a hinge pivotally comnecting said first panel to one
side of said hatchway, a guide on said second panel mov-
able along said hatchway, and control means connecting
said motors in parallel and operable to supply fluid pres-
sure thereto.

7. A power actuated hatchcover for covering a hori-
zontal hatchway comprising first and second panels mov-
able between an aligned closed position and an open
position 180° of relative rotation from said closed posi-
tion, said panels having an imperforate upper surface
and a lower surface, a hinge link pivotally connected to
said first and second panels for rotation relative thereto
around first and second axes respectively, said axes be-
ing spaced from the adjacent ends of said panels, first
and second fluid motors each including piston and cylin-
der clements linearly movable relative to each other,
one element of each motor being pivotally connected to
said hinge link and the other element of each motor
being pivotally connected one to each panel, said fluid
motors being completely contained between said upper
and lower surfaces when said panels are in said closed
position and between said upper surfaces when said
panels are in said open position, a hinge pivotally con-
necting said first panel to one side of said hatchway, a
guide on said second panel movable along said hatch-
way, and control means connecting said motors in paral-
lel and operable to supply fluid pressure thereto.

8. A folding closure comprising first and second panels
relatively movable from a first position wherein they are
aligned with an end of one panel adjacent to an end of
the other panel to a second position 180° of relative ro-
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tation from said first position, each panel being formed
with an imperforate outer surface which cooperates with
the outer surface of the other panel to form a con-
tinuous surface when said panels are in said first posi-
tion, a hinge link, pivots connected to said first and
second panels to said hinge link for rotation relative there-
to about first and second axes respectively, first and second
fluid motors each having piston and cylinder elements
linearly movable relative to each other under the in-
fluence of fluid under pressure, said first fluid motor
cylinder being pivoted on said first panel for rotation
relative thereto around said first axis and said first motor
piston being pivoted on said second panel for rotation
relative thereto about a third axis, said second motor
cylinder being pivoted on said second panel for rotation
relative thereto about said second axis and said second
motor piston being pivoted on said first panel for rotation
relative thereto about a fourth axis, said axes being sym-
metrical relative to said adjacent ends, and fluid con-
trol means connecting said motors operable to supply
fluid pressure thereto.

9. A folding closure comprising first and second
panels relatively movable from a first position wherein
they are aligned with an end of one panel adjacent to an
end of the other panel to a second position 180° of rela-
tive rotation from said first position, each panel being
formed with an imperforate outer surface which co-
operates with the outer surface of the other panmel to
form a continuous surface when said panels are in said
first position, a hinge link, pivots connected to said first and
second panels to said hinge link for rotation relative there-
to about first and second axes respectively, first and sec-
ond fluid motors each having piston and cylinder ele-
ments linearly movable relative to each other under the
influence of fluid under pressure, said first fluid motor
cylinder being pivoted on said first panel for rotation rela-
tive thereto around said first axis and said first motor
piston being pivoted on said second panel for rotation
relative thereto about a third axis, said second motor
cylinder being pivoted on said second panel for rotation
relative thereto about said second axis and said second
motor piston being pivoted on said first panel for rotation
relative thereto about a fourth axis, said axes being sym-
metrical relative to said adjacent ends, said first pivot
being spaced from its. associated end by a distance greater
than the spacing between said third pivot and its associated
adjacent end and said first pivot being spaced from its
associated upper surface by a distance greater than the
spacing between said third pivot and its associated up-
per surface, and fluid control means connecting said
motors in parallel and operable to supply fluid pressure
thereto.

10. A folding closure comprising a pair of panels, a
hinge link connected at a first pivot to one of said
panels and at a second pivot spaced from said first pivot
to the other panel, and a pair of motors mounted be-
tween said panels in diagonal opposite directions, one of
said motors pivotally connected to said first pivot and
one of said panels and the other of said motors pivotally
connected to said second pivot and the other of said
panels, each motor including cylinder and piston ele-
ments linearly movable relative to each other.
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