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[571 ABSTRArn 
A parachute having an improved vent line stacking 
wherein the parachute is provided with a canopy hav- 
ing a central vent opening and a vent band secured to 
the canopy around the periphery of the vent opening, 
with a plurality of vent lines each lying on a diameter of 
the vent opening and having its ends secured to the vent 
band on opposite sides of the vent opening. The vent 
lines are sewed to the vent band in an order such that a 
the end of a first vent line is sewed to the vent band at 
a starting point with the end of a second vent band then 
being sewed to the vent band adjacent to and counter- 
clockwise from the first band. A third vent band is 
sewed to the vent band adjacent to and clockwise from 
the first band, with a fourth vent band being sewed to 
the vent band adjacent to and counterclockwise from 
the second vent band. It can be seen that, if the vent 
lines are numbered in the order of being sewed to the 
vent band, the odd numbered vent lines will run consec- 
utively in a clockwise direction and the even numbered 
lines will run consecutively in a counterclockwise di- 
rection from the starting point. With this order of as- 
sembly, each and every vent line will be separated from 
adjacent vent lines by no more than one vent line in the 
center of the vent opening where the vent lines cross. 

3 Claims, 4 Drawing Sheets 
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Figure 1. Prior Art 



US, Patent Nov. 1, 1994 Sheet 2 of 4 5,360,187 

31 
Figure 2. Prior Art 
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Figure 3. Prior Art 
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PARACHUTE HAVING IMPROVED VENT LINE 
STACKING 

ORIGIN OF THE INVENTION 
This invention was made by an employee of the 

United States Government and may be manufactured 
and used by or for the Government for governmental 
purposes without the payment of any royalties. 

_ -  

BACKGROUND OF THE INVENTION 
1. Field of the Invention 
This invention relates to parachutes. 
2. Prior Art 
Parachutes having vents are known. These para- 

chutes have shroud lines extending upward from a har- 
ness to the periphery of a canopy made of a fabric, with 
radial lines extending up the canopy to a vent band 
secured to the canopy and extending around the periph- 
ery of the vent. To carry the load which is transmitted 
from the harness upward through the shroud and radial 
lines, the parachute is provided with a plurality of vent 
lines. The ends of each of the vent lines are secured to 
the vent band on opposite sides of the vent opening so 
that each vent line lies on a diameter of the vent open- 
ing. 

The ends of the vent lines are evenly spaced around 
the periphery of the vent opening. The conventional 
parachute is made by starting at one point on the vent 
band and sewing the vent lines, one at a time, to the vent 
band. This sewing operation progresses around the vent 
band in a clockwise (or counterclockwise) direction for 
180 degrees, at which time the operation is completed. 

A major disadvantage of this structure is that, while 
the ends of the first and last vent lines sewed lie next to 
each other on the vent band, the centers of these lines, 
where all of the vent lines cross at the center of the vent 
opening, are separated by all of the other vent lines. The 
first vent line sewed to the vent line will lie at the bot- 
tom of this stack and the last will lie at the top of the 
stack. Under a load, these adjacent (on the vent band) 
vent lines extend from the vent band at an angle to each 
other such that the tension forces applied to the vent 
band by these vent l i e s  under a heavy load tends to tear 
the vent band. 

SUMMARY OF THE INVENTION 
A parachute having a central vent opening with a 

plurality of vent lines extending across the vent open- 
ing, with the ends of the vent lines being secured to a 
vent band extending around the periphery of the vent 
opening. Each vent line lies on a diameter of the vent 
opening with the centers of the vent lines forming a 
stack in the center of the vent opening. The vent lines 
are so positioned that vent lines adjacent to each other 
on the vent band are separated from each other in the 
stack by no more than one vent line. 

DESCRIPTION OF THE DRAWINGS 
FIG. 1 is a fragmentary schematic cross-sectional 
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FIG. 3 is a fragmentary side view showing the struc- 

ture of FIG. 2, with arrows being used to indicate the 
forces applied to the parachute vent band by the two 
vent lines of FIG. 2. 

FIG. 4 is a fragmentary view of a prior art parachute 
as seen from below showing the order in which the vent 
lines are secured to the parachute vent band. 

FIG. 5 is a fragmentary view of a the parachute of 
this invention as seen from below showing the order in 
which the vent lines are attached to the vent band to 
produce the desired structure of this invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

Referring now in detail to the drawings, there is 
shown a parachute 11 having a canopy 12 and a plural- 
ity of shroud lines 13 secured to the periphery of the 
canopy 12 and extending downward to a harness (not 
shown). The canopy 12 is provided with a central vent 
opening 16 around the periphery of which is secured a 
vent band 19. A plurality of radial lines 20 extend up- 
ward from the periphery of the canopy to transmit the 
load of the harness to the vent band 19. 

To prevent damage to the canopy adjacent to the 
vent opening 16 a plurality of vent lines 31-52 extend 
across the vent opening, with each vent line lying on a 
diameter of the vent opening 16 and having its ends 
secured to the vent band 19 on opposite sides of the vent 
opening 16. FIG. 4 shows the order in which the vent 
lines 31-52 are sewed to the vent band in the prior art 
parachute. A first vent line 31 is sewed to the vent band 
19. A second vent 32 line is sewed to the vent band 
adjacent to the first line 31, a third 33 is sewed to the 
vent band 32 adjacent to the vent line 32, etc. This is 
continued in a clockwise (or counterclockwise direc- 
tion) until the last vent line 52 is sewed into place adja- 
cent the first line 31. 

FIG. 2 shows the configuration of the first and last 
vent lines 31 and 52. Since all of the vent lines cross at 

40 the center of the vent opening 16, the lines will form a 
stack having a height h (FIG. 2). The first vent line 31 
will lie at the bottom of the stack while the last vent line 
52 will cross over the top of the stack, with a significant 
angle 55 FIG. 3) between them. Under a large load, the 

45 tensile forces in the first and last lines 31 and 52 are 
applied to the vent band 19 in directions which differ by 
the angle 30. If these forces are large enough the vent 
band will be tom between the lines 31 and 52. This 
cannot happen in the parachute of this invention. 

FIG. 5 is a fragmentary plan view showing the man- 
ner in which a plurality of vent lines 61-82 are secured 
to a vent band 85 which is secured to a canopy 86 of the 
parachute of this invention. Beginning at a point 91 on 
the vent band 85 the vent lines are consecutively num- 

55 bered by consecutive odd numbers 61-81 in a clockwise 
direction. Beginning at the same point 91, the vent lines 
are consecutively numbered by consecutive even num- 
bers 62-82 in a counterclockwise direction. It should be 
noticed that the starting numbers 61 and 62 are “adja- 

In assembling the vent assemblv the vent lines 61-82 

50 

60 cent” numbers, i.e., they differ by one. 
I 

view of a conventional parachute showing its various 
parts, with the various parts being left unhatched for 
clarity. 

between the two adjacent vent lines which were the 
first and last lines to be assembled on the conventional 
parachute. 

are sewed to the vent band in cdnsecutive order. The 
vent line 61 is sewed to the vent band 85 clockwise from 
the point 91. Then the vent line 62 is sewed to the vent 

FIG. 2 is a schematic side view showing the spacing 65 band adjacent to the vent band 61 but counterclockwise 
from the point 91. The vent h e  63 is then sewed to the 
vent band 85 adjacent and clockwise from the vent line 
61, whereupon the vent line 64 is sewed to the vent 
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band 85 adjacent to and counterclockwise from the vent 
line 62. This process, which is continued until all of the 
vent lines have been sewed to the vent band, results in 
the structure of this invention. 

From this it can be seen that, when the vent lines are 5 
so numbered, each vent line is positioned in the stack of 
vent lines at the center of the vent opening between 
“adjacently numbered” vent lines. In order words, the 
vent line 62 is positioned in the stack between the vent 
lines 61 and 63, the vent line 63 is positioned in the stack 10 
between the vent lines 62 and 64, etc. By assembling the 
vent lines in this manner each and every vent line in the 
stack is separated from an adjacent vent line by no more 
than one vent line. This solves the prior art problem 
where the first and last vent lines assembled are adja- 15 
cent to each other at the vent band but are separated by 
all of the other vent bands in the stack, as shown in 
FIGS. 2 4 .  

a. a canopy having a central vent opening; 
b. a vent band secured to the canopy and extending 

around the vent opening; 
c. a plurality of vent lines, each of said vent lines lying 

on a diameter of the vent opening and being at- 
tached to the vent band at diametrically opposed 
points between the ends of adjacent vent lines, said 
vent lines crossing each other to form a stack at the 
center of the vent opening, said vent lines being so 
positioned in the stack such that each and every 
vent line is separated in the stack by no more than 
one vent line from those vent lines attached to the 
vent band at points adjacent to the points of attach- 
rnent of said each vent line. 

2. The parachute of claim 1 wherein every vent line 
in said stack is separated from adjacent vent lines by no 
more than one vent line. 

3. The parachute of claim 1 wherein said vent lines 
are in the form of bands. What is claimed is: * * * * *  1. A parachute; comprising 20 
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