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(57) ABSTRACT 

A device for covering an object which is transported in an air 
stream, including a cover which at least partially traverses the 
object, and a differential pressure device disposed on the 
cover which creates a pressure differential between the air 
under the cover and the air passing over or around the cover, 
where the pressure differential causes the air under the cover 
to exhaust to an exterior of the cover, drawing the cover 
toward the object, and where the pressure differential device 
creates the pressure differential when the covered object is 
transported in a frontward position with respect to a direction 
of travel and in a rearward position with respect to the direc 
tion of transport. 
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COVER FOR CARGO N TRANST AND 
DEVICE FOR SECURING A COVERTO 

CARGO 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

0001. This application is a continuation of U.S. patent 
application Ser. No. 1 1/223,093 filed on Sep. 9, 2005, which 
claims the benefit of U.S. Provisional Patent Application No. 
60/608,793 of the same title filed on Sep. 9, 2004, both of 
which applications are herein incorporated by reference. The 
application is also related to U.S. Pat. Nos. 5,673.961 and 
5.997,071 granted Oct. 7, 1997 and Dec. 7, 1999, respec 
tively, both of which applications are herein incorporated by 
reference in their entirety. 

BACKGROUND OF THE INVENTION 

0002 The present invent generally relates to covers for 
protecting cargo being transported by motor vehicles and, 
more particularly, to a protective cover having features for 
securing the cover to the cargo by differential pressure. 
0003 Covers are widely employed during transit to pro 

tect valuable cargo. Such as boats and other personal water 
craft, Snowmobiles, automobiles, bicycles, etc., from the ele 
ments of weather and from wind blown debris. However, at 
higher speeds, airflow has a tendency to blow the cover off the 
cargo. As a result, tie down devices such as straps and buckles 
have been employed to secure the cover over the cargo. How 
ever, even when tied down, such cover has a tendency to whip 
and buffet as a result of the air flow about the cover particu 
larly when a high speed air stream flows under the cover. This 
whipping and buffeting can cause the cover to tear and even 
damage the cargo underneath it. Moreover, the whipping and 
buffeting of the cover generates considerable noise and can 
produce undesired drag with respect to forward movement. 
0004. Accordingly, a cover for protecting cargo in transit 

is desired which provides simple and effective securing of the 
cover to the cargo. 

SUMMARY OF THE INVENTION 

0005. The invention provides a cover for an object intrans 
port and a device for securing such cover to the object. More 
broadly, the invention provides a device for securing one 
object to another. 
0006. In one embodiment of the invention, a device for 
covering an object which is transported in an air stream is 
provided. The device includes a cover which at least partially 
traverses the object and a differential pressure device dis 
posed on the cover. The differential pressure device creates a 
pressure differential between the air under the cover and the 
airpassing over or around the cover. This pressure differential 
causes the air under the cover to exhaust to an exterior of the 
cover, drawing the cover toward the object. The pressure 
differential device creates the pressure differential when the 
covered object is transported in a frontward position with 
respect to a direction of travel and in a rearward position with 
respect to the direction of transport. 
0007. The invention additionally provides another 
embodiment of a device for covering an object which is 
transported in an air stream. Here, the device includes a cover, 
an exhaust aperture formed in the cover, a member disposed 
at least partially over the aperture including an opening ori 
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ented at an angle of approximately 180° with respect to a 
direction of transport, and a pathway extending from the 
aperture to the opening. 
0008. The invention further provides another exemplary 
embodiment of a device for covering an object which is 
transported in an air stream. This device includes a cover, at 
least one exhaust aperture formed in the cover, a member 
disposed at least partially over the aperture including a plu 
rality of openings, and a plurality of pathways extending from 
the at least one aperture to the corresponding openings. 
0009. The invention also provides a device for securing a 

first object to a second object in a fluid stream. This device 
includes a member disposed on the first object proximate to 
an aperture formed in the first object, where the member 
creates a low pressure in the fluid stream proximate to the 
opening of the member independent of the direction of the 
fluid stream relative to the member. The low pressure area 
draws higher pressure fluid from between the first and second 
objects through the aperture to create a Suction between the 
first and second objections which secures the first object to the 
second object. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0010 Referring now to the drawings wherein like ele 
ments are numbered alike in the several FIGURES: 
0011 FIG. 1 is a side view of a cover embodying the 
present invent as secured about a watercraft on a trailer; 
0012 FIG. 2 is a front view thereof; 
(0013 FIG. 3 is a top view thereof; 
0014 FIG. 4 is an enlarged partial view of the cover show 
ing a device thereon and diagrammatic air flow thereabout; 
0015 FIG. 5 is a sectional view of the device and cover 
taken along the line B-B of FIG. 4; 
0016 FIG. 6 is an enlarged partial view of the cover with 
a device thereon in another embodiment of the invention; 
0017 FIG. 7 is a cross-sectional view taken along the line 
C-C of FIG. 6; 
0018 FIGS. 8-14 are additional enlarged partial views of 
the cover with a device thereon in other embodiments of the 
invention; 
0019 FIG. 15 is a side view of the cover secured about the 
watercraft where the watercraft is positioned on the trailer in 
an opposite direction; 
0020 FIG. 16 is a side view of the cover secured on the 
watercraft with the watercraft pitched on the trailer; 
0021 FIG. 17 is a side view of the cover secured on the 
watercraft with the watercraft pitched on the trailer; and 
0022 FIG. 18 is a top view of a cover of the invention 
secured to the watercraft, the cover including various devices 
fixed thereon. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

0023 Turning first to FIGS. 1-3, therein illustrated is an 
exemplary protective cover embodying the present invention, 
generally designated by the numeral 10, covering a watercraft 
generally designated by the numeral 12. The watercraft 12 is 
transported on a trailer 14 in the direction of travel, indicated 
by the arrow T. by a vehicle (not shown). 
0024. The cover 10 is shown and described herein as 
applied to the watercraft 12 for exemplary purposes only. It 
shall be understood that the protective cover of the present 
invention may be applied to any cargo in transit including, but 
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not limited to, boats and other personal watercraft, Snowmo 
biles, automobiles, bicycles, motorcycles, and/or other items 
in tow by a motor vehicle, train, etc., or otherwise externally 
exposed during transit. This being understood, for purposes 
of simplicity and example, the cover is herein described with 
respect to the watercraft 12. 
0025. The cover 10 is preferably made of a flexible, air 
impermeable material which is dimensioned and configured 
to conform closely to exterior contours of the watercraft 12. 
The cover 10 has a bottom 22 which defines an opening large 
enough to fit over a hull 13 of the watercraft 12. The bottom 
22 of the cover 10 is fitted to and secured about the periphery 
of the hull 13 of the watercraft 12 by a securing feature such 
as an elasticized band 44 about the bottom edge 22. 
0026. The cover 10 has a front end 16 which is disposed 
forwardly in relation to the direction of travel T. The cover 10 
further includes sides 24, a top 25, and a rear end 18 disposed 
opposite the front end 16. As the watercraft 12 of FIG. 1 is 
transported on the trailer 14, air flows over and around the 
cover 10 opposite the direction of travel T from the front end 
16 to the rear end 18. 

0027. The cover 10 additionally includes at least one pres 
Sure differential device, generally designated by the numeral 
28. As best seen in FIGS. 4 and 5, each device 28 is disposed 
over an exhaust aperture 26 formed in the cover 10. Turning 
back to FIGS. 1-3, the device 28 and exhaust aperture 26 are 
disposed on the top 25 of the cover 10. In a preferred embodi 
ment, several devices 28, for example two devices 28 and two 
corresponding exhaust apertures 26, are disposed at the top 25 
of the cover 10 and are aligned with a longitudinal axis A-A of 
the watercraft 12 as best seen in FIG. 3. The shape of the 
exhaust apertures 26 desirably conforms to the shape of the 
device 28 which is secured thereover. Preferably the apertures 
26 are oval in shape or partly oval Such as, for example, a 
tear-drop shape. However, the invention contemplates the 
apertures comprising any desired configuration Such as, for 
example, rectangular, circular, or, more generally, any recti 
linear or curvilinear shape or combination thereof. 
0028. Returning to FIGS. 4 and 5, a pressure differential 
device 28 is shown in an exemplary embodiment of the inven 
tion. The device 28 has a base portion 30 in the form of an 
outwardly extending flange and first and second body por 
tions 31 and 32, respectively, each of generally arcuate cross 
section which extend oppositely from one another and out 
wardly from the base 30. The device 28 is fixed to the exterior 
of the cover over two exhaust apertures 26. For example, the 
device 28 may be sewn by thread 40 to the cover 10, as shown 
in FIG. 4. Alternatively, of course, the device 28 may be fixed 
to the cover 10 by welding, adhesives, or any suitable fixation 
means. In this embodiment, the body portions 31, 32 of the 
device 28 each have an elongated, streamlined configuration 
which approximates an axial segment of a cone, thus giving 
the base portion a generally X-like shape. 
0029. Of course, the body portions 31, 32 and the base 
portion 30, and the device in general, may have any of a 
variety of shapes Suitable for enhancing a pressure differen 
tial, as discussed in more detail herein. 
0030. In the exemplary embodiment of the invention, as 
shown in FIGS. 4-5, the body portions 31, 32 have closed 
ends 34 disposed adjacent one another and open ends 36 
disposed opposite the respective closed ends 34. Each of the 
first and second body portions 31.32 provide a passage 38 
from the exhaust aperture 26 to the open end 36. 
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0031. The device 28 and apertures 26 of the cover 10 result 
in the desired pressure differential, as discussed in more detail 
below, when the device 28 and apertures 26 are disposed 
generally at any low turbulent area on the cover 10 and gen 
erally in any orientation with respect to the direction of move 
ment T of the watercraft trailer 14. For example, with refer 
ence to FIGS. 1-5, the device 28 and aperture 26 may be 
disposed on the top 25, sides 24, front end 16, rear end 18, etc. 
of the cover 10. Additionally, the device 28 and aperture 26 
may be disposed on the cover 10 Such that a longitudinal axis 
B-B of the device 28 is perpendicular to the direction of 
movement T or at any angle thereto. For example, the longi 
tudinal axis B-B of the device 28 may be parallel to the 
direction of movement T. or at 30° with respect to the direc 
tion of movement T. or at 60° with respect to T, or at 90°, etc. 
0032. A preferred orientation of the device 28 and aper 
tures 26 is with the longitudinal axis B-B perpendicular to the 
direction of movement T and a preferred disposition of the 
device 28 and apertures 26 on the cover 10 is on the top 25 
thereof along the longitudinal axis A-A of the watercraft 12, 
as shown in FIGS 1-3 and 15-18. 
0033. Where the longitudinal axis B-B of the device 28 is 
oriented as Such (i.e., generally perpendicular to the direction 
of travel T), a smooth stream of air passes over the stream 
lined shape of the device 28, as illustrated by the arrows 46, 
and, due to Venturi effects, creates and/or enhances a drop in 
air pressure in the area of the open end 36. This pressure drop 
creates a pressure differential between the air in the area of the 
open end 36 and the air under the cover. The pressure differ 
ential induces the air to exhaust from under the cover 10 
through the exhaust aperture 26 (as illustrated by the 
unshaded arrow 48 in FIGS. 4 and 5). The exhausting air 
causes, in essence, a Suction which draws the cover closely to 
the surface of the watercraft 12. The device 28 enhances the 
pressure differential between the air under the cover 10 and 
the air passing over the cover 10. The desired suction effect is 
accordingly maximized. Thus, without excessive use of 
straps, buckles, etc., the cover is adhered tightly onto the 
cargo and buffeting and whipping of the cover is significantly 
inhibited. 

0034. With conventional covers, forces which cause buf 
feting thereof increase with vehicle speed. In the cover 10 of 
the present invention, however, the pressure differential cre 
ated by the device 28, and thus the resulting air exhaust 48, 
correspondingly increases with vehicle speed and counteracts 
the increasing buffeting forces to keep the cover 10 tightly 
conforming to the peripheral surface of the watercraft 12. 
That is, as the speed of the airflow 46 increases with the 
traveling speed, the pressure differential at the device 28 
correspondingly increases, inducing more air to exhaust and 
causing the cover 10 to conform more tightly to the surface of 
the watercraft 12. 

0035. It is emphasized that the device 28 is effective at 
creating and enhancing the desired pressure differential, and 
hence the resulting suction of air from beneath the cover 10, 
when the device 28 is oriented in any direction and/or dispo 
sition with respect to the direction of travel T of the trailer 14. 
That is, the device 28 and the corresponding apertures 26 may 
be disposed such that the longitudinal axis B-B of the device 
28 is at any angle to the direction of travel T, such as 90° to the 
direction of travel T, or 30°, 45°, 60°, 270°, etc. 
0036. The pressure differential device of the cover 10 has 
been described thus far with reference to the device 28 of 
FIGS. 4-5. However, the device 28 only represents one exem 
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plary embodiment within the broad scope of the invention. 
FIGS. 6-14 show additional exemplary configurations of a 
pressure differential device of the invention. 
0037 FIG. 6 shows a pressure differential device 128 
according to the invention. Herein forward, elements which 
are consistent from one Figure to another will be indicated by 
consistent reference numerals and will not be specifically 
reintroduced. The device 128 is fixed on a portion of the cover 
10, as will be discussed further herein, and is generally dis 
posed over the exhaust aperture 26. The device 128 includes 
a base 130 affixed to the cover 10 and a body portion 132 
extending from the base 130 and away from the cover 10. As 
discussed above with respect to the device 28, here the base 
130 of the device 128 may be fixed to the cover by the thread 
40 or other Suitable means such as welding, adhesives, etc. 
The base portion 130 is generally V-shaped and the body 
portion 132 is generally curvilinear in shape and, more spe 
cifically, is partially conical in shape. The body portion 132 
includes the closed end 34 and open end 36 discussed above. 
Here, the closed end 34 is located at the apex of the partial 
cone shaped body portion 132, the open end 36 is oppositely 
disposed. 
0038 Here again, as discussed above with reference to 
FIGS. 4-5, the device 128 creates, enhances, and maximizes 
a pressure differential between air under the cover 10 and air 
passing over or around the device 128, thus causing a suction 
which exhausts air from under the cover 10 through the aper 
ture 26 which has the effect of drawing the cover tightly and 
securely against the cargo being transported. For example, 
when the device is subjected to an air stream 46 in a direction 
generally parallel to a longitudinal axis C-C of the device 128, 
as shown in FIGS. 6-7, an area of reduced air pressure is 
generated proximate the open end 36 of the body portion 132. 
This reduced pressure area draws air 48 from under the cover 
10 out of the aperture 26 to an exterior of the cover 10. The 
exhausting air 48 creates a suction beneath the cover 10 which 
draws the cover toward the cargo and secures the cover firmly 
thereon. 
0039. In the above discussed example, the device 128 is 
fixed on the cover 10 so that the axis C-C of the device 128 is 
generally parallel to a direction of transport of the cargo and 
thus correspondingly generally parallel to the air stream 46. 
However, the device may be disposed in any orientation or 
disposition on the cover as desired. That is, the device creates 
and maximizes the pressure differential when disposed gen 
erally at any angle with respect to a direction of transport. For 
example, the device may be disposed perpendicular to the air 
stream, or at 30° thereto, or 45°, or 60°, etc., as desired for a 
particular application of the cover 10. 
0040 FIG. 8 shows a pressure differential device 228 in 
accordance with another embodiment of the invention affixed 
onto the cover 10. The device 228 comprises a body portion 
232 having a base 230 which is sewn, welded, adhered, etc. 
onto the cover 10 such that the device 228 is generally dis 
posed over the exhaust aperture 26. The body portion 232 has 
a generally elongated pyramidal shape with the oppositely 
disposed closed end 34 and open end 36. 
0041. The pressure differential device 228 functions to 
create, enhance, and maximize a pressure differential as simi 
larly discussed above with reference to FIGS. 4-7. That is, 
when an air stream 46 passes over or around the body portion 
232, an area of reduced pressure is generated proximate the 
open end 36 which draws higher pressure air 48 from under 
the cover 10 through the aperture 26 thus causing a suction 
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which adheres the cover to the cargo being transported. Of 
course, as discussed above concerning the previous embodi 
ments, the device 228 may be positioned and oriented as 
desired on the cover 10 such that the air stream 46 approaches 
the device 228 from any angle with respect to a longitudinal 
axis D-D of the device. 

0042 FIG. 9 shows a pressure differential device 328 in 
another embodiment of the invention. The device 328 
includes an X-shaped base 330, fixed to the cover 10 as by 
means described above, and further includes a first body 
portion 331 and a second body portion 332 extending from 
the base 330 and way from the cover 10. The first and second 
body portions 331 and 332 comprise elongated pyramidal 
members which extend oppositely from one another over 
respective apertures 26. Each body portion 331, 332 includes 
the closed end 34 and the open end 36 discussed previously. 
The body portion 331,332 meet at respective closed ends 34. 
0043. Here again, the air stream 46 which passes over the 
device 328 when the cover 10 is in movement creates, 
enhances, and maximizes a reduced pressure area proximate 
the open ends 36 of the body portions 331, 332 which draws 
higher pressure air 48 from under the cover 10 creating a 
Suction and thus tightly securing the cover 10 on the cargo. 
The device 328 may be positioned at any orientation on the 
cover 10 such that the air stream 46 is incident upon the device 
328 at any angle relative to a longitudinal axis of the device 
328. That is, as with previously discussed embodiments, the 
device 328 effectively forms the pressure differential and the 
desired suction effect regardless of the angle of incidence of 
the air stream 46. 

0044 FIG. 10 shows a generally cylindrically shaped 
pressure differential device 428 in accordance with a further 
embodiment of the invention. The device 428 includes a base 
430 affixed to the cover 10 atop the aperture 26 by fixation 
means discussed hereinabove. A body portion 432 of the 
device 428 extends from the base 430 and away from the 
cover 10. The body portion 432 is generally shaped as a 
hollow or partially-hollow cylinder. The body portion 432 is 
disposed atop the aperture 26 and includes an aperture which 
corresponds to the aperture 26 thus forming a pathway from 
under the cover 10 into the interior of the hollow/partially 
hollow cylinder of the body portion 432. The device 428 
further includes two opposite ends 450, at least one of which 
is open. In FIG. 10, both of the ends 450 are open. However, 
in another embodiment of the invention, the body portion 432 
includes one open end 450 and one closed end 450. In the 
figure, two elongated apertures 26 are shown proximate to the 
open ends 450. In another embodiment, the device 428 
includes a single aperture 26 or multiple apertures 26 along its 
length where the apertures 26 have any shape or elongation 
desired. 

004.5 FIG. 11 shows a differential pressure device 528 in 
still another embodiment of the invention. The device 528 is, 
essentially, an elongated hemispherical member affixed to the 
cover 10, by means discussed herein, atop the aperture 26. 
The device 528 includes a base 530 attached to the cover 10 
and a body portion 532 extending therefrom, the body portion 
532 including opposite ends 550 which open to the exterior. 
Apertures 26 are disposed proximate to the open ends 550. In 
an alternate embodiment, the device 528 includes one closed 
end 550, one open end 550, and one aperture 26 disposed 
proximate to the open end 550. Also, the device 528 may 
include one or more apertures 26 extending partially or 



US 2012/009 1748 A1 

entirely beneath the length of the body portion 532 and having 
any shape and/or configuration as desired. 
0046. The devices 428 and 528 are described, respectively, 
as including generally cylindrical and hemispherical shapes. 
The invention contemplates additional and alternate shapes 
Such as partially-cylindrical, partially hemispherical, etc. 
0047. The devices 428 and 528, as mentioned, are gener 
ally hollow or partially hollow elements. That is, one embodi 
ment comprises the devices 428, 528 as essentially curvilin 
ear tube-like elements. In another embodiment, the devices 
428, 528 include a member, a solid or partially-solid section, 
etc. disposed within the respective body portion 432,532. For 
example, the devices 428, 528 can include a solid or partially 
solid middle portion. 
0048. The devices 428 and 528 function similar to previ 
ously discussed embodiments in creating a differential pres 
sure which imposes a suction effect upon the cover 10. As 
shown in FIGS. 10 and 11, the air stream 46 passes over the 
respective body portions 432, 532 and forms an enhanced 
area of low pressure proximate to the open ends 450, 550 
which causes the higher pressure air 48 to exhaust through the 
apertures 26 to the exterior, thus creating a Suction which 
draws the cover 10 tightly against the cargo. As with previ 
ously discussed embodiments of the invention, the devices 
428 and 528 effectively create the desired pressure differen 
tial when disposed at any angle relative to the angle of inci 
dence of the air stream 46. 

0049 FIGS. 12 and 13 show further embodiments of rec 
tilinear shaped pressure differential devices 628 and 728, 
respectively, in accordance with the invention. The device 
628 is of a relatively narrow configuration whereas the device 
728 has a wider, flatter shape as evident in the drawings. Both 
devices 628,728 include respective bases 630,730 affixed to 
the cover 10 and respective body portions 632,732 extending 
therefrom. The body portions 632,732 are positioned atop at 
least one aperture 26 which is disposed proximate an open 
end 650, 750 of the respective body portion 632,732. One or 
both of the ends 650, 750 of the body portions 632,732 may 
be open to the exterior of the device. 
0050. The devices 628 and 728 are hollow or partially 
hollow rectilinear members. That is, one embodiment com 
prises the devices 628, 728 as essentially rectilinear tubes 
disposed atop one or more of the apertures 26. One or both of 
the oppositely disposed ends are open to the exterior. In 
another embodiment, the devices 628,728 include a member 
or a solid or partially solid section, etc. disposed within the 
respective body portion 632, 732. For example, the devices 
628,728 can include a solid or partially-solid middle portion. 
0051. The devices 628 and 728 function similar to previ 
ously discussed embodiments in creating a differential pres 
sure which imposes a suction effect upon the cover 10. As 
shown in FIGS. 12 and 13, the air stream 46 passes over the 
respective body portions 632, 732 and forms an enhanced 
area of low pressure proximate to the open end(s) 650, 750 
which causes the higher pressure air 48 to exhaust through the 
aperture 26 to the exterior, thus creating a suction which 
draws the cover 10 tightly against the cargo. As with previ 
ously discussed embodiments of the invention, the devices 
628 and 728 effectively create the desired pressure differen 
tial when disposed at any angle relative to the angle of inci 
dence of the air stream 46. 
0052 A further embodiment of a pressure differential 
mechanism according to the invention is shown in FIG. 14 
and generally indicated at 828. The device 828 includes a base 
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830 affixed to the cover 10 as discussed herein and further 
includes a body portion 832 extending from the base 830 
away from the cover 10. The device 828 is disposed on the 
cover 10 atop one or more of the apertures 26. 
0053. Thus far, the pressure differential devices of the 
invention described herein have been elongated members 
with one or more open ends fashioned over the apertures 26 
such that air from under the cover 10 can exhaust through the 
aperture 26 and through the open end to an exterior of the 
device. The device 828 of the present embodiment, however, 
does not include Such open end but instead includes an open 
top portion 875 disposed on an upper area of the body portion 
832. The open top portion 875 is communicably engaged with 
the aperture 26 such that air 48 may exhaust from under the 
cover 10 through the aperture 26 and out the open top portion 
875. That is, the body portion 832 is for example hollow, or 
partially-hollow, or includes a pathway, etc. Such that the air 
from under the cover 10 has an exhaust passageway. 
0054 As shown in FIG. 14, the device 828 is rectilinear in 
shape and includes a plurality of sloped sides 880 to facilitate 
passage of the air stream 46 over the device 828. Two such 
sloped sides 880 are shown. The device 828 may include 
more or less sloped sides 880, as desired. Additionally, the 
rectilinear configuration of the device 880 is exemplary. The 
device 880 can alternatively include a curvilinear shape or a 
shape having both curvilinear and rectilinear features. 
0055. The open top portion 875 of the device 828 is shown 
in FIG. 14 as an oval opening formed at an upper area of the 
body portion 832. In another embodiment, this opening 
includes a rectilinear or combination rectilinear-curvilinear 
shape. The device 828 may further include a lip or rim or other 
feature disposed partially or wholly around or over the open 
top portion 875. 
0056. As alluded to above, the device 828 is configured to 
draw the air 48 from under the cover 10. Specifically, air 46 
passing over or around the device 828 forms an area of 
reduced pressure proximate to the open top portion 875. In 
response to the lower pressure, air 48 from beneath the cover 
10 having a higher pressure is drawn through the aperture 26, 
through the body portion 832, and out the open top portion 
875 to the exterior of the device. The exhausting of the air 
creates a Suction effect which draws the cover tightly against 
and around the cargo being transported. Notably, the device 
828 results in the pressure differential when subjected to the 
airflow 46 at any angle of incidence relative to a longitudinal 
axis of the device 828. 
0057. As mentioned extensively throughout, the pressure 
differential device 28, 128, 228, 328, etc. of the invention 
effectively and efficiently creates, enhances, maximizes and 
maintains the desired difference in pressures regardless of the 
orientation or disposition of the device on the cover 10 rela 
tive to the direction of transport of the covered cargo. In other 
words, when Subjected to an air stream at generally any angle 
relative to a longitudinal axis of the pressure differential 
device, the device effectively attains the desired pressure 
difference. This enables the device 28, 128, 228, etc. to be 
placed at any position and at any angle on the cover 10. In a 
preferred embodiment, the devices are disposed on the cover 
in areas of reduced turbulence. 
0058. The effectiveness of the device 28, 128, 228, etc. in 
creating the desired pressure differential and hence the result 
ing Suction effect when the device is disposed at any location 
on the cover 10 and at any angle with respect to the direction 
of movement T enables broad advantageous usage of the 
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cover 10. For example, referring again to FIGS. 1-3, the cover 
10 secured to the water craft 12 may be towed on the trailer 14 
in the direction of travel T as shown. With the watercraft 
oriented as such during travel, the air stream 46 passes over 
the device 28 as indicated forming a pressure drop at the open 
end(s) 36 of the device 28 causing the exhaust of air 48 from 
beneath the cover 10, thus suctioning the cover 10 to the 
watercraft 12. Similarly, the watercraft 12 may be oppositely 
disposed on the trailer 14 as shown in FIG. 15 such that the 
rear end 18 of the cover 10 faces the direction of travel T. In 
this configuration, the air stream 46 again passes over the 28 
advantageously causing the pressure-differential-induced 
suction which adheres the cover 10 to the water craft 12. That 
is, the desired suction of the cover 10 to the watercraft 12 is 
obtained irrespective of the positioning of the watercraft 12 
on the trailer 14 with respect to the direction of movement T. 
0059. The device 28 of the cover 10 is additionally effec 
tive when the watercraft 12 is at any desired pitch with respect 
to the direction of movement T. For example, as shown in 
FIGS. 16 and 17, the watercraft 12 may be positioned on the 
trailer 14 pitched or angled with respect to the direction of 
travel T. That is, the watercraft 12 is placed on the trailer 14 
such that the longitudinal axis A-A of the watercraft 12 is at an 
angle to the direction of movement T. FIG. 16 shows the 
watercraft 12 pitched rearward with the rear end 18 lower than 
the front end 16 and FIG. 17 shows the watercraft 12 pitched 
forward with the front end 16 lower than the rear end 18. In 
these configurations, and any other angled or pitched posi 
tioning of the watercraft 12, the air stream 46 again passes 
over the device 28, 128, 228, etc. as described above, to create 
the pressure differential and the resulting suction of the cover 
10 to the pitched/angled watercraft 12. 
0060. The ability to dispose the pressure differential 
device 28 and corresponding aperture 26 in virtually any 
position on the cover 10 and in any orientation with respect to 
the direction of travel T such that the device 28 remains 
effective at creating the pressure-differential-induced suction 
of the cover 10 to the watercraft 12 when the watercraft 12 is 
in transit in any direction and/or pitch, is not found in the prior 
art, is a marked improvement thereover, and results in an 
advantageous protective cover generally suitable for wide 
applications in the art of cargo transit. 
0061. As discussed with reference to FIGS. 1-3 and 15-17, 
in one embodiment of the invention, the pressure differential 
device 28, 128, 228, etc. is disposed along the longitudinal 
axis A-A of the watercraft 12. (See particularly FIG. 3.) 
However, this disposition of the device is merely exemplary. 
The device may alternatively be disposed at an position on the 
cover 10. FIG. 18 is a schematic elevation view of the water 
craft 12 which represents potential exemplary dispositions of 
the pressure differential device on the cover 10 of the inven 
tion. As shown, the device may be positioned along the water 
craft axis A-A and at any angle thereto. Alternatively and/or 
additionally, the device 28, 128, 228, etc. can be disposed 
proximate to the top 25, the sides 24, the front 16, and/or the 
rear 18 of the cover 10 as desired. Further, the pressure dif 
ferential device may be disposed at any desired angle with 
respect to the watercraft axis A-A. FIG. 18 simply shows 
exemplary potential placements of the pressure differential 
device and by no means limits the possible dispositions and 
orientations of the device(s) upon the cover. The cover 10 may 
include a single pressure differential device or a plurality of 
Such devices. 
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0062. As will be appreciated, various materials may be 
employed for the construction of the cover. Most conve 
niently, the cover is made of an air impermeable material 
which is flexible over a wide temperature range to accommo 
date for the various operating environments in which the 
cover may be used. Exemplary materials include synthetic 
resins such as 600 denier polyester or 1200 denier polypro 
pylene, with a polyurethane resin coating. Particularly, the 
cover may comprise a non-woven polypropylene laminated 
to a polyethylene sheeting. Another material which may be 
used is nylon or polyester film on a non-woven synthetic 
scrim. 

0063 Similarly, various materials may be employed for 
the construction of the device 28. Desirably, the device 28 will 
be lightweight and exhibit resiliency over a broad tempera 
ture range. Conveniently, the device 28 is molded from of a 
synthetic resin Such as polypropylene or other similar mate 
rial. 

0064. As will be further appreciated, the device 28 may be 
attached to the cover 10 by Suitable means including sewing 
by thread 40, adhesives, heat sealing, and fasteners such as 
rivets and Staples. 
0065. It will be appreciated that the operation of the 
present invention is most effective with covers which con 
form reasonably closely to the contours of the cargo about 
which they are placed, but this is not essential. It is necessary 
that the bottom of the cover fit closely about the periphery of 
the cargo to minimize air flow thereunder into the interior of 
the cover. Thus, covers with bottom portions which can be 
drawn tightly about the cargo are desirable and this can be 
provided by elasticized edge portions, draw strings, hook and 
loop fasteners, etc. 
0066. In addition, although not normally necessary, it may 
be desirable to secure the cover on the cargo by tie downs such 
as straps which can extend about the bottom of the cargo so 
that the cover is secured about the cargo while it is being lifted 
or moved. 

0067 Thus, it can be seen from the foregoing detailed 
description and accompanying drawings that the novel pro 
tective cover of the present invention is one which effectively 
fits relatively closely about articles being transported and 
effectively prevents whipping and buffeting of the cover at 
transport speeds by use of a unique pressure differential 
device positionable on the cover in virtually any location 
thereon and in any orientation with respect to the direction of 
transport which creates a pressure-differential-induced Suc 
tion of the cover to the cargo when the cargo is transported in 
any direction and/or pitch with respect to the direction of 
movement. The cover may be readily and economically fab 
ricated for a large variety of cargos Such as boats and other 
personal watercraft, Snowmobiles, automobiles, bicycles, 
motorcycles, and/or other items in tow or otherwise exter 
nally exposed during transit. 
0068. While the invention has been described with refer 
ence to an exemplary embodiment, it will be understood by 
those skilled in the art that various changes may be made and 
equivalents may be substituted for elements thereof without 
departing from the scope of the invention. In addition, many 
modifications may be made to adapt a particular situation or 
material to the teachings of the invention without departing 
from the essential scope thereof. Therefore, it is intended that 
the invention not be limited to the particular embodiment 
disclosed as the best mode contemplated for carrying out this 



US 2012/009 1748 A1 

invention, but that the invention will include all embodiments 
falling within the scope of the appended claims. 
We claim: 
1. A device for covering an object which is transported in 

an air stream, comprising: 
a cover which at least partially traverses the object; and 
a differential pressure device disposed on the cover which 

creates a pressure differential between air under the 
cover and air passing over or around the cover, 

wherein the pressure differential causes the air under the 
cover to exhaust to an exterior of the cover, drawing the 
cover toward the object; and 

wherein the pressure differential device creates the pres 
sure differential when the covered object is transported 
in a frontward position with respect to a direction of 
transport and in a rearward position with respect to the 
direction of transport. 

2. The device of claim 1, wherein the pressure differential 
device creates the pressure differential when the object is 
pitched forwardly with respect to the direction of transport 
and when the object is pitched rearwardly with respect to the 
direction of transport. 

3. The device of claim 1, wherein the differential pressure 
device includes at least one opening through which the air 
from under the cover exhausts, the opening facing a direction 
Substantially perpendicular to the direction of transport. 

4. The device of claim 1, wherein the differential pressure 
device includes at least one opening through which the air 
from under the cover exhausts, the opening facing a direction 
substantially parallel to the direction of transport. 

5. The device of claim 1, wherein the differential pressure 
device includes at least one opening through which the air 
from under the cover exhausts, the opening facing a direction 
Substantially perpendicular to the direction of transport, or 
Substantially parallel to the direction of transport, or at an 
angle therebetween. 

6. The device of claim 1, wherein the differential pressure 
device comprises a body member, the cover comprises an 
aperture formed therethrough, and the body member delimits 
a pathway from the aperture to the exterior of the cover. 

7. The device of claim 6, wherein the air from under the 
coverexhausts to the exterior by passing through the aperture 
and through the pathway. 

8. The device of claim 6, wherein the differential pressure 
device further comprises a base affixed to the cover proximate 
to the aperture such that the body member extends at least 
partially over the aperture. 

9. The device of claim 8, wherein the pressure differential 
device further comprises at least one open end, the pathway 
extending from the aperture to the open end. 

10. The device of claim 6, wherein the pathway opens to the 
exterior in a direction substantially perpendicular to the direc 
tion of movement. 

11. The device of claim 10, wherein the pressure differen 
tial is created proximate to the opening of the pathway to the 
exterior. 

12. The device of claim 6, further comprising a plurality of 
said apertures formed in the cover, the body member affixed 
to the cover so as to extend at least partially over the plurality 
of apertures. 

13. The device of claim 6, wherein the body member is 
Substantially partially conical in shape. 

14. The device of claim 1, wherein the pressure differential 
device comprises a body member and wherein the cover 
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comprises at least one aperture formed therethrough, the body 
member delimiting a first and a second pathway from the at 
least one aperture to the exterior of the cover. 

15. The device of claim 14, wherein the air from under the 
cover exhausts to the exterior by passing through the at least 
one aperture and through the first and second pathways. 

16. The device of claim 14, wherein the differential pres 
sure device further comprises a base affixed to the cover 
proximate to the at least one aperture such that the body 
member extends at least partially over the aperture. 

17. The device of claim 16, wherein the pressure differen 
tial device further comprises a first open end and a second 
open end, the first pathway extending from the aperture to the 
first open end, the second pathway extending from the aper 
ture to the second open end. 

18. The device of claim 14, wherein the first and second 
pathways open to the exterior in a direction Substantially 
perpendicular to the direction of transport. 

19. The device of claim 18, wherein the pressure differen 
tial is created proximate to the openings of the first and second 
pathways to the exterior. 

20. The device of claim 14, wherein the at least one aper 
ture comprises a first aperture and a second aperture, the body 
member comprising a first portion extending at least partially 
over the first aperture to delimit the first pathway, the body 
member further comprising a second portion extending at 
least partially over the second aperture to delimit the second 
pathway. 

21. The device of claim 20, wherein the body member 
further comprises a closed middle portion, and wherein each 
of the first and second portions include a closed end and an 
open end, the closed ends being disposed at the closed middle 
portion, the open ends extending in opposite directions from 
the closed middle portion. 

22. The device of claim 21, wherein the open ends of the 
first and second portions face a direction Substantially per 
pendicular to the direction of transport. 

23. The device of claim 14, wherein the body member 
comprises two Substantially partially conical members 
adjoined at respective closed apex ends and extending oppo 
sitely therefrom, over the aperture, to respective open ends, 
the conical members including rectilinear and/or curvilinear 
features. 

24. A device for covering an object which is transported in 
an air stream, comprising: 

a cover, 
an exhaust aperture formed in the cover, 
a member disposed at least partially over the aperture 

including an opening oriented at an angle of 180° with 
respect to a direction of transport; 

a pathway extending from the aperture to the opening. 
25. The device of claim 24, wherein the member includes a 

closed end disposed opposite the opening, and wherein the 
member delimits the pathway. 

26. The device of claim 24, wherein the member, when 
exposed to the air stream, forms a pressure differential 
between air under the cover and airpassing over or around the 
member, wherein the pressure differential causes the air 
under the cover to exhaust through the aperture and pathway 
to an exterior of the cover, drawing the cover toward the 
object. 

27. A device for covering an object which is transported in 
an air stream, comprising: 
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a cover, 29. A device for securing a first object to a second object in 
at least one exhaust aperture formed in the cover, a fluid stream, comprising: 
a member disposed at least partially over the aperture a member disposed on the first object proximate to an 

including a plurality of openings; and aperture formed in the first object; 
a plurality of pathways extending from the at least one wherein the member creates a low pressure in the fluid 

aperture to the corresponding openings. stream proximate to the aperture independent of a direc 
28. The device of claim 27 wherein the member, when tion of the fluid stream, wherein said low pressure draws 

exposed to the air stream, forms a pressure differential higher pressure fluid from between the first and second 
between air under the cover and air passing over or around the objects through the aperture to create a suction between 
member, wherein the pressure differential causes the air the first and second objections which secures the first 
under the cover to exhaust through the aperture and pathways object to the second object. 
to an exterior of the cover, drawing the cover toward the 
object. ck 


