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ABSTRACT OF THE DISCLOSURE 

A windproof umbrella is disclosed in which, in addition 
to the normal umbrella covering, there is provided at least 
one opening in the umbrella covering and one or more 
tiers comprised of a plurality of tapered gores forming a 
plurality of arcuate ?ying vents adapted to fill with air 
rising through an opening from below and expel the air 
horizontally to thereby relieve air pressure from below 
and provide aerodynamic stability when the umbrella is 
in an open position. At the same time, the ?ying vents 
form a covering impervious to rain from above. 

Field of the invention 

This invention relates to a new and improved wind~ 
proof umbrella which facilitates umbrella use in windy 
Weather by providing means for the release of air pres 
sure from below the umbrella while successfully shedding 
rain falling from above. 

Description of the prior art 

A common problem encountered in the use of um 
brellas in windy Weather is that the umbrella may be in 
verted or otherwise mutilated by the wind. Attempts have 
been made to overcome this problem by providing um 
brellas with frames of high strength but such frames 
are bulky and inconvenient. Other attempts have been 
to overcome this problem by providing holes and slits 
of various sorts in the umbrella covering material with 
one way ?aps to prevent rain‘ from entering. Such attempts 
have been unsuccessful because the holes and slits could 
not move a su?icient volume of air nor could they stabilize 
the umbrella in high winds. For this reason, since the 
inception of the folding frame umbrella industry, there 
has never been nor is there now a commercially successful 
windproof umbrella. 

' It is an object of this invention to provide a new and 
improved windproof umbrella which can move a su?icient 
volume of air to relieve pressure from below, while 
shedding rain from above in the normalfashion. 

It is another object of this invention to provide a wind 
proof umbrella which incorporates aerodynamic princi 
ples to stabilize the umbrella in high winds. 

It is a further object of this invention to provide a 
windproof umbrella with great aesthetic appeal for a 
fashion conscious industry whose product has not under 
gone any signi?cant changes since 1755. 

Summary of the invention 
In order to accomplish these results, my invention 

contemplates the provision of one or more tiers of a 
plurality of arcuate ?ying vents comprised of a plurality 
of tapered generally triangular gores, each gore extending 
and tapering with increasing width from the central staff 
to substantially beyond the outer perimeter of an open 
ing in the ?rst umbrella covering. Each gore is secured at 
its radial edges to the umbrella between two radially de 
pending ribs and has dimensions wider than the width be 
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tween those ribs and tapers with increasingly greater 
width than the width between those ribs. The ?ying vents 
are adapted to ?ll with air rising from below and expel 
air outwardly to thereby release air pressure from below 
and provide aerodynamic stability when the radial ribs 
are rigidly held in an open position. My invention fur 
ther contemplates ?ying vents that are adapted to simul 
taneously form a covering over the umbrella impervi 
ous to rain. 

Brief description of the drawings 
FIG. 1 is a side elevation view of an umbrella in open 

position embodying my invention in which one tier of 
?ying vents is provided. ' 

FIG. 2 is a similar view of another umbrella embody 
ing my invention and showing two tiers of ?ying vents. 

FIG. 3 is a similar view of an umbrella embodying 
my invention in which the ?ying vents are secured to 
alternate radial ribs of the umbrella. 
F IG. 4 is a similar view of an umbrella embodying my 

invention in which the ?ying vents are provided only on 
alternate gores of the umbrella. 

FIG. 5 is a similar view of an umbrella embodying my 
invention in which in addition to a tier of ?ying vents 
there is provided a plurality of one-way valves in the 
vicinity of lowest pressure on the umbrella surface. 

FIG. 6' is a side elevation view of an umbrella embody 
ing my invention similar to the umbrella illustrated in 
FIG. 2 further provided with a third tier of ?ying vents. 

FIG. 7 is a side elevation view of an umbrella frame 
in almost closed position. 

FIG. 8 is a side elevation view of an umbrella as illus 
- trated in FIG. 4 in closed position. 
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FIG. 9 is a similar view of the umbrella illustrated in 
FIG. 8 further provided with a furling band about the 
?ying vents. 

Description of the preferred embodiments 
In each of the embodiments of my invention I provide a 

standard umbrella frame, such as that illustrated in 
FIG. 7 by way of example, consisting of a central staff 
1, depending radial ribs 2 pivotally mounted toward the 
head of the staff, and means such as a ring 3, slidable 
along the longitudinal axis of the staff, connected to the 
radial ribs by means of links 4, and stop means such as 
5, ‘6 and 7 whereby the radial ribs may be rigidly main 
tained at one or more predetermined angles of elevation 
with the staff. Such a frame may consist of the standard 
folding steel frame, the folding wood frame constructed 
of bamboo or other wood, the new one-piece folding 
polypropylene frame sold under the trademark Rainpiper, 
or other suitable folding frame material. 

In the embodiment of my invention illustrated in FIG. 
1, I provide a ?rst umbrella covering material 8 secured 
to each of the radially depending ribs 2, of such dimen 
sions that it will be held under tension by the ribs and form 
a canopy when the ribs are rigidly held in one of the open 
positions. The ?rst umbrella cover ‘8 has a relatively large 
circular central opening or aperture 9 concentric with the 
central staif 1. The hole 9 may extend radially outwardly 
up to one-half the dimensions of the radial ribs 2. 
Above the ?rst umbrella covering -8 I provide a second 

umbrella covering 10‘ comprised of a plurality of tapered 
generally triangular gores 12 extending and tapering with 
increasing width from the central staff 1 substantially be 
yond the perimeter 11 of the central hole 9. Each gore is 
secured at its radial edges to the umbrella along the lines 
de?ned by two radially depending ribs 2 and has dimen 
sions wider than the width between those ribs and tapers 
with increasingly greater width than the width between 
those ribs. The tapered gores of the second umbrella cover 
ing 10 are secured between adjacent radial ribs 2 either 
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to the ribs themselves or the material of the ?rst umbrella 
covering along the lines of the ribs to form a ?rst tier 
comprising a plurality of generally arcuate ?ying vents 12 
adapted to ?ll with air rising from below through the 
central hole 9 and expel the air horizontally when the 
radial ribs are rigidly held in open position. 
Each air vent when ?lled with air is of the general shape 

of the section of a cone, and the perimeter of the outer 
edge of the air vent 12 generally forms an arc. Substantial 
overlap, by the material forming each ?ying vent, of the 
perimeter 11 of the central hole in the ?rst umbrella cov 
ering simultaneously prevents the material 10 from falling 
into the hole 9 and directs the air ?ow from hole 9 out‘ 
wardly in a generally horizontal direction or a direction 
at an angle from the vertical axis to provide aerodynamic 
stability for the umbrella. 
When the air pressure above and below the umbrella is 

equalized, the ?ying vents are adapted to collapse and 
form a loose covering over the central hole of the ?rst 
umbrella covering to thereby shed rain in the normal 
fashion. 

In the embodiment of my invention illustrated in FIG. 
2, I provide an umbrella generally as set forth in FIG. 1 
in which the central hole 9’ in the ?rst umbrella covering 
is somewhat larger. I further provide a relatively larger 
circular opening or aperture 13 in the second umbrella 
covering 10", which may extend up to one-third the di 
mensions of the radial depending ribs 2'. I then provide 
a third umbrella covering 1-4 comprised of a plurality of 
tapered generally triangular gores 16 extending substan 
tially beyond the perimeter 15 of the central hole 13 in 
the second umbrella covering 10’. Each gore of the third 
umbrella covering extends and tapers with increasing 
width from the central stalf 1’ between adjacent radially 
depending ribs 2'. Each gore is secured at its radial edges 
to the umbrella along the lines de?ned by two radially 
depending ribs 2’ and has dimensions wider than the 
width between those ribs and tapers with increasingly 
greater width than the width between those ribs. The third 
umbrella covering thus forms a second tier of a plurality 
of generally conical ?ying vents 16 adapted to ?ll with 
air rising from below through central hole 13 and expel 
the air outwardly and generally horizontally when the 
radial ribs are rigidly held in an open position. The ?ying 
vents may be secured to the ribs themselves or to the ma 
terial of an umbrella covering along the lines of the ribs. 
‘When the ?ying vents are ?lled with air they generally 

conform to the shape of a section of a cone, and the 
outer perimeter 15 of the air vent material 14 generally 
form an arc. 

In the embodiment of my invention illustrated in FIG. 
3, I provide an umbrella as generally set forth in FIG. 
1 wherein the second umbrella covering 17 comprised 
of a plurality of tapered generally triangular gores 19 ex 
tends between non-adjacent alternate depending radial 
ribs 18 only, to form a ?rst tier of a plurality of adja 
cent generally arcuate ?ying vents 19 each of which spans 
the widths bounded by three depending radial ribs. The 
principle of operation and structure of the ?ying vents 
is similar to those illustrated in FIGS. 1 and 2. Air ris 
ing through central hole 20 in the ?rst umbrella cover 
ing 21 ?lls the ?ying vents and is expelled outwardly in a 
horizontal direction. 

In the embodiment of my invention illustrated in FIG. 
4, I provide a ?rst umbrella covering 22 secured to each 
of the radially‘depending ribs 23, of dimensions so that 
it will be held under tension by the ribs and form a can 
opy when the ribs are in an open position. The ?rst um 
brella covering includes triangular holes 24 extending 
from the central staff 25, between alternate adjacent 
pairs of radially depending ribs 23. Over each triangular 
hole 24 I provide a generally arcuate ?ying vent consist 
ing of a tapered triangular gore extending from the cen 
tral staff between alternate adjacent pairs of ribs over 
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4 
through each hole 24 and ‘expel the" air horizontally 
when the radial ribs are rigidly held in an open posi 
tion. Each gore is secured at its radial edges to the um 
brella along the lines de?ned by two radially depending 
ribs and has dimensions wider than the width between 
those ribs and tapers with increasingly greater width than 
the width between those ribs. When the ?ying vents are 
?lled with air they generally form the section of a cone 
and the outer perimeter 27 of each vent 26 is generally 
arcuate. Each ?ying vent extends substantially beyond the 
triangular hole 24 over which it is placed and is adapted 
to collapse and form a loose covering vover each hole 
when no air is rising from below. The ?ying vent may be 
secured to the rib itself or to the material of an umbrella 
covering along the line of a rib. 
The embodiment of my invention illustrated in FIG. 

5 comprises the umbrella as set forth in FIG. 1 fur 
ther provided with air vent openings or apertures 28 which 
may be of various shapes, and ?aps 29 to form one-way 
valves to release air pressure from below while shedding 
rain from above. Such additional air vents may be placed 
in the region of lowest pressure on the umbrella sur 
face when the umbrella is caught in an upward rising 
column of air. It is known from aerodynamics that this 
region of lowest pressure for a hemispherical body in 
an air ?ow is approximately half way down the length 
of one of the radial ribs. 
The embodiment of my invention illustrated in FIG. 

6 is generally the umbrella as set forth in FIG. 2 further 
provided with a relatively large central circular hole 30 
in the third umbrella covering material 31. I then pro 
vide a fourth umbrella covering material 32 comprised 
of a plurality of tapered generally triangular gores 33 
extending and tapering with increasing width from the 
central staff substantially beyond the central hole 30 of 
the third umbrella covering material 31. Each gore is 
secured at its radial edges to the umbrella along the lines 
de?ned by two radially depending ribs and has dimen 
sions wider than the width between those ribs and tapers 
with increasingly greater width than the width between 
those ribs. 
The fourth umbrella covering material 32 forms a 

third tier of a plurality of generally arcuate ?ying vents 
33 secured along the line of each radial rib and adapted 
to ?ll with air rising from below through central hole 
30 in the third umbrella covering material 31 and expel 
the air horizontally when the radial ribs are rigidly held 
in an open position. When ?lled with air the ?ying vents 
form generally the section of a cone and the outer pe 
rimeter of each ?ying vent 33 forms an arc. The ?ying 
vents are adapted to collapse and form a covering im 
pervious to rain over the central hole 30 of the third um 
brella covering material when no air is rising from 
below. 

In each of the embodiments of my invention illustrated 
in the diagrams I have provided ?ying vents with sul? 
cient overlap to prevent the vent material from falling 
into the openings or apertures in the umbrella covering 
below when the vents are in a collapsed position. In addi 
tion, I may provide a mesh means 35 formed by threads 
of plastic or other material as illustrated in FIG. 2 
to further prevent the material of the ?ying vents from 
falling into the openings or apertures or being blown 
into the openings. Such mesh means may be of any suit 
able material and of any con?guration which does not 
signi?cantly impede the ?ow of air through the central 
openings but which supports the air vents when collapsed 
to thereby exclude water. When such a mesh is used, 
there is then some variation permissible in the extent of 
overlap of the ?ying air vents. 

Alternatively I might provide a string or thread 37 
secured between the peak of the vent and a point down 
the surface of the ?rst umbrella covering as in FIG. 5 
in order to prevent the vent material from falling into 
the opening in the umbrella covering. 
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In another form of my invention I provide a plurality 
of smaller openings in place of the large openings in the 
umbrella covering material illustrated in the accompany 
ing diagrams to thereby prevent the ?ying vents from 
being depressed in such an opening. Such an arrangement 
also provides a pleasing visual pattern of color and light 
viewed from the undersurface of the umbrella produced 
by light passing through the variously colored ?ying 
vents above. 

In addition, for all types of umbrellas which are not 
intended to protect from rain such as beach umbrellas, 
sun umbrellas, various types of fashion umbrellas, etc., 
wide variation in the extent of overlap of the ?ying vents 
would be possible without fearthat water might enter 
the umbrella cover openings. 

Each of the plurality of umbrella coverings may be of 
the same material or of a different material. For instance, 
the upper tiers of air vents formed by the upper umbrella 
coverings may be of a material with more structural 
or self-supporting properties than the ?rst umbrella cover 
ing which is held under tension by the depending radial 
ribs. Thus, the upper umbrella coverings may be of a 
synthetic material such as plastic. 

Alternatively, the ?ying vents may be of the same ma 
terial as the ?rst umbrella covering but include plastic 
strips extending radially outward from the direction of 
the central staff to impart structural or self-supporting 
properties to the ?ying vents. When the ?ying vents are 
composed of plastic or include plastic strips the struc 
tural properties imparted will prevent the vents from 
falling into the umbrella covering openings therefore 
permitting variation again in the extent of overlap. Fur 
thermore, such structural properties give to the ?ying 
vents the aesthetically pleasing appearance of being ?lled 
or in?ated with air when the umbrella is in an open posi 
tion even if there is no wind. 
When the umbrella is in a closed position the ?ying 

vents 27 may project outwardly from the closed umbrella 
portion as in FIG. 8. These projections 27 may be de 
signed for pleasing appearance. Alternatively, the ?ying 
vents may be concentrically folded about the umbrella 
staff by means of a furling band 34 as in FIG. 9, and 34’ 
as in FIG. 4. 

In another alternative form, the material of the ?ying 
vents may be permanently pressed, accordion fashion, im 
parting to it the tendency to contract when the umbrella 
is closed. 

Other variations in the embodiments of my invention 
are immediately apparent from the examples already dis 
cussed. For instance, further tiers of ?ying vents may be 
provided on the umbrella illustrated in FIG. 6. Further 
tiers of ?ying vents might also be provided on the um 
brella illustrated in FIG. 3 wherein the ?ying vents are 
secured only at alternate radially depending ribs. 

In order to prevent water from blowing up the surface 
of an umbrella covering and into an opening or aperture 
formed in that covering I may also provide a raised seam 
36 as in FIG. 5 along the outer perimeter of an opening. 

Furthermore, my invention is particularly suitable for 
aesthetic design in a fashion conscious industry. Thus, the 
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6 
?ying tiers may be printed with various colors and designs 
to provide aesthetic appeal both when the umbrella is 
closed and when the umbrella is open and the ?ying vents 
?lled with air. 

I claim: 
1. A windproof aerodynamically stable umbrella com 

prising: an umbrella frame formed of a central staff hav 
ing a handle portion and a head portion, a plurality of 
radially depending ribs pivotally mounted near the head 
of the staff, and means slidable along the longitudinal 
axis of the stalf engaging the radially depending ribs to 
rigidly maintain the ribs at least at one predetermined 
open position; a ?rst umbrella covering secured to each 
of the radially depending ribs, said ?rst umbrella cover 
ing having dimensions to form a canopy held under ten 
sion by the ribs when the ribs are rigidly held in an open 
position, said ?rst umbrella covering also having at least 
one opening adjacent to the central staff and spaced 
around the central ‘staff, and a raised seam formed along 
the outer perimeter of each said opening to prevent the 
?owback of water along said ?rst umbrella covering into 
the openings formed therein; a second umbrella covering 
comprised of a plurality of tapered generally triangular 
gore-like sections each gore-like section extending and 
tapering with increasing width from near the central staff 
to substantially beyond the outer perimeter of an opening 
of the ?rst umbrella covering and in superimposed rela 
tion with said opening, each gore-like section also being 
secured at its radial edges to the umbrella between two 
radially depending ribs and also having dimensions wider 
than the width between said ribs and tapering with in 
creasingly greater width than the width between said ribs 
to form a ?rst tier of a plurality of generally arcuate ?y 
ing vents adapted to ?ll with air rising from below through 
an opening and expel the air outwardly and generally 
horizontally when the radial ribs are rigidly held in an 
open position to thereby relieve pressure from below and 
provide aerodynamic stability while simultaneously form 
ing a covering impervious to rain, each said gore-like sec 
tion formed with at least a portion of structural material 
to impart self-supporting properties. 

2. A windproof umbrella as set forth in claim 1, where 
in is provided means to tie the second umbrella covering 
around thecentral staff when the umbrella is closed. 
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