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5 Claims. 
This invention relates generally to parachutes, 

and has for its broad object the provision of a 
higher safety factor for size and weight of the 
parachute than any prior device of the kind 
known to the applicant. 
Another and incidental object is to provide a 

construction in which, when the parachute is 
supporting a load, the load stresses are so dis 
tributed, particularly on the sail, that the danger 
of bursting the material of the sail is materially 
reduced. This is accomplished by so construct 
ing the sail that it affords an elastic or yielding 
opposition to stresses in substantially all direc 
tions, as distinguished from prior constructions 
in which the stresSes are opposed by substan 
tially non-elastic or unyielding seams, hems and 
shroud lines, or in which the fabric is so disposed 
that radial and circumferential stresses are im 
posed upon the warp and weft of the fabric from 
which the parachute sail is made. 
The foregoing objects are obtained by employ 

ing the sail fabric disclosed in copending applica 
tion Serial No. 5,200 filed January 6, 1935, by the 
present applicant, to make a parachute sail com 
posed of any desired number of gores, and cutting 
and sewing the gores together in - such relative 
positions and in such a way that both the warp 
and the weft of the fabric run at a bias to any 
radius or to any truly circumferential line of the 
sail; the seams connecting the gores being so 
constructed that they can yield in substantially 
all directions up to rather high limits. As a re 
sult, stresses and strains are not localized upon 
any particular threads or cords, but all parts of 
the construction are available to absorb and dis 
tribute such stresses and strains through larger 
supporting areas than has heretofore been pos 
sible. 
With the foregoing and other objects in view, 

tie invention consists in a novel construction and 
assembiage of parts, the novel features of which 
are pointed out in claims appended hereto, and 
a satisfactory embodiment of which is illus 
trated in the drawing accompanying and forming 
a part of this specification. 

In said drawing: 
Fig. 1 is a diagram illustrating in top plan view 

the construction of the parachute sail and as 
sociated parts. 

Fig. 2 is a diagram illustrating in detail the 
construction of one of the gore seams, the way in 
which a shroud line may be connected, the bias 
of the gore material and the construction of the 
hem of the sail.. 

Fig. 3 is a section along the line 3-3 of Fig. 2. 

(C. 244-145) 
Fig.4 is a section along the line 4-4 of Fig. 2. 
Owing to the nature of the construction, all of 

the features are shown in diagrammatic form in 
the drawing. The material employed is thin and 
light in weight, and the seams and method of 
forming them from such material cannot be 
shown in actual size or even on an accurate scale 
in such drawing. The drawing is, therefore, to be 
considered as explanatory only and not as limit 
ing the construction in any way except as stated 
in the claims. 
As appears from Fig. 1, the sail i 0 of the para 

chute is made up of a plurality of segments or 
gores. Any desired number of gores may be em 
ployed. It is preferred to use the fabric disclosed 
in the above mentioned application Serial No. 
5,200, although other fabrics may be used if the 

. advantages of that fabric are disregarded. 
In cutting the fabric into gores the cutting is 

done on lines which cross both the warp threads 
i 2 and the weft threads i 3 at such angles that 
when the gores are secured together at their edges 
there will be no threads running either radially 
or circumferentially of the completed saill. This 
arrangement is illustrated in Fig. 2. As a result 
strains in any direction upon the sail gores will 
be opposed by both sets of threads without local 
ized endwise strain upon the threads of either 
set. As a result the gores have great elasticity 
and stress absorbing capacity in all directions. 
This characteristic is supplemented by so con 

structing the seams between the gores that they 
also can yield under load and with the material 
of the gores so that there is no localization of 
strain in the gore fabric at or adjacent to the 
seams. This is preferably done in the manner 
illustrated in Fig. 3. The material of two gores is 
placed face to face with their edges in alignment 
and the edges are then given a double fold as il 
lustrated. One side of the fold is then stitched, 
as at 14, in a way to be described later, and the 
material 5 of one gore then folded back to the 
position shown in full lines (the previous position 
being shown by the dotted line 6) and the other 
side of the fold stitched as shown at f7. This 
completes the flat multiply seam which is pre 
ferred, with the stitches 4 and 7 separated for 
a purpose hereinafter made clear. 
The stitches 4 and T are zig zag stitches 

penetrating through the material at the points 
represented by the points of the zig zag line 
representing each seam in the drawing. If the 
sewing is done by machine the lower or shuttle 
part of the stitch will present substantially the 
same appearance as the upper thread. The sew 
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2 
ing may, of course, be done by hand. Regard 
less of how it is done, the stitching forms a fdat 
helix in the material which will yield length 
Wise and laterally with the material while, at the 
same time, securing the edges together in such 
a way that the seam cannot riip. 
Any desired number of shroud lines i 8 may be 

used. If, as illustrated in the drawing, a num 
ber of narrow gores are used, some of the shroud 
lines may be omitted, for example, for every 
other gore seam. The shroud lines may extend 
the full length of the gore seams and be Secured 
to a grommet or in any other desired way at the 
center 9 of the sail, or a single shroud line may 
extend from one edge of the sail, across the cen 
ter of the sail to the other edge of the sail, as 
the shroud lines used are so constructed that 
they will stretch or yield with the seams. Where 
a minimum weight is desired the construction 
illustrated in the drawing may be employed, as 
it does away with a part of each shroud line, 
thereby reducing the total weight, and without 
impairing the safety factor for most uses. In 
the construction referred to One end Of the 
shroud line is inserted as far as desired between 
two plies of the gore seam and then fastened in 
position by zig zag stitches 2 f having substan 
tially the same pitch as the zig zag stitches 4 
and 17. The stitches 2 l may run the full length 
of the gore, or they may run only from the end 
of the shroud line to the Outer margin or edge of 
the sail, the latter construction being preferred. 
The opening to give access between plies of the 
gore seam for insertion of the end of the shroud 
line may be made in any desired way. 
The cord or rope used for the shroud lines is 

of a loosely braided multi-strand construction 
capable of elongation under pull to about the 
Same eXtent as the gore Seams. This elOngation 
is not interfered with by the stitches 2 holding 
the lines in place, as the zigzag stitch permits such 
elongation (and recovery when the pull is re 
leased) and with no danger of breaking the 
stitches. In addition, the braiding of the shroud 
lines is loose enough to permit flattening them 
when fastening them in position. This may be 
facilitated (and the stretching capacity regu 
lated) by adjusting the cord endwise to looSen 
the mesh of the braid, although in a cord braided 
properly for the purpose such adjustment should 
not be necessary. Any desired material may be 
used for braiding the shroud lines, although silk 
is preferred because of its greater strength for a 
given size and weight, and because it is better 
adapted for applicant’s purpose than stiffer or 
harder materials such as cotton, linen and the 
like. The individual strands used in braiding 
are preferably in the form of ribbons instead of 
round cords, the ribbon arrangement being leSS 
liable to cutting action within the braid and giv 
ing greater strength with greater capacity for 
elongation under stress. 
As so far described, the parachute construc 

tion is extremely elastic in all directions and in 
all parts, so that stresses are not localized or 
concentrated in small areas or allong sharply de 
fined lines. As a result, the sail of this inven 
tion will safely support a heavier load than prior 
sails; or, to state it in another way, because of 
the much higher safety factor, danger of burst 
ing under any reasonable load is substantially 
eliminated. In addition, the preferred fabric, 
with its woven in reinforcements 22 and 23, 
prevents accidental tears of sufficient length to 
interfere with the functioning of the parachute. 

2,184,362 
The hem 24 around the edge of the sail may be 

reinforced with a cord or tape, but it is preferred 
to use an elastic - or yielding construction com 
parable to or coordinated with the elasticity or 
yield of the rest of the sail. With this in view, 
the edge of the sail is folded as illustrated in Fig. 
4 and then secured by two rows 25 and 26 of zig 
Zag stitches. 
plained, in the nature of fiat helixes capable of 
endwise and lateral movement with the fabric 
of the seam without rupturing or breaking the 
Stitches or without the stitches interfering with 
the stretch or recovery of the seam fabric. This 
characteristic prevents any sharp concentration 
of stress along or adjacent to the seam, while, 
at the Same time, because of the peculiar multi 
ply construction, the hem is very strong and re 
sistant to tearing or other damage. 
The pitch for the zig zag stitching need not be 

determined with great exactness, but a pitch 
should be selected which is in conformity with 
the stretch of the fabric and seams. It is pre 
ferred to have the pitch the same for all seams, 
although the pitch for one seam may be different 
from the pitch for another, where there is a dif 
ference in the Stretch of the two Seams. 
The zig zag Stitching is shown and described 

because, as at present advised, that form of 
stitching is best for the purposes stated. How 
ever, any form of stitching which will permit 
endwise and lateral movement of the Seam mal 
terial without localizing strain upon the Stitches 
jis Suitable for the purpose and is deemed to come 
within the scope of the invention. 
As Stated above, the fabric used for making 

the gores is thin and light in weight. It may be 
as low as one-half of an ounce or less per Square 
yard for certain purposes, but for heavier duty 
thicker and stronger material may be used, Or 
two or more plies or thicknesses of the light ma 
terial may be used to make each gore. TheSe 
multi-plies may be connected together at re 
curring points in weaving or, in order to make it 
easier to handle the plies in fabrication, the plies 
may be secured together in other ways as by 
basting or by an adhesive. It is preferred to use 
an adhesive which can be washed out after the 
sail has been assembled and Sewed, but this is not 
essential. 
While the constructions above referred to are 

all admirably adapted to fulfill the purposes 
primarily set forth, it is apparent that changes 
may be made in different respects, all of such 
changes coming within the Scope of the follow 
ing claims. 
What I claim is: 
1. In a parachute, a sail composed of gores of 

Woven fabric cut on such angles that the warp 
and the weft are both on a bias with respect to 
any radius of the sail, said gores being connected 
together by seams comprising interfolded mar 
gins of adjacent gores secured by a plurality 
of rows of zig zag stitching along the seams and 
through the folds which is co-ordinated with the 
extensibility of the seams under load stresses 
imposed on the SeamS. 

2. In a parachute, a sail composed of gores of 
Woven fabric cut on such angles that both the 
warp and the weft are on a bias with respect to 
any radius of the sail, said gores being secured 
together by seams comprising multi-ply folds 
along the margins of adjacent gores, shroud lines 
between the plies of each seam, said shroud lines 
being so constructed as to have an extensibility 
coordinated with the extensibility of the folded 
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2,184,862 
material in the seams, and zig zag stitching 
through the shroud lines and folds coordinated 
with the extensibility of the folded material and 
shroud lines for securing the shroud lines in place 
and maintaining the folds. 

3. In a parachute, a sail compos?d of gores 
of woven fabric cut on such angles that the warp 
and the weft are both on a bias with respect to 
any radius of the sail, said gores being secured 
together by seams consisting solely of inter 
folded gore material along the edges of adjacent 
gores and longitudinally extending rows of elastic 
stitches through the inter-folded material, and 
a hem around the sail consisting solely of a 
multi-ply fold of the gore material and rows of 
Zig zag Stitching through the fold. 

4. In a parachute, a sail composed of multi 
ply gores of woven fabric cut on such angles that 
the warp and the weft are both on a bias with 
respect to any radius of the saill, the gores being 
connected together by seams comprising inter 
folded margins of adjoining gores secured to 
gether by a zig zag stitching co-ordinated with 

| 3 
the extensibility of the folds under load stresses 
on the sail, a hem for the sail consisting of a 
plurality of folds of the gore material and a 
zig zag stitching correlated with the extensibility 
of the folded hem, and shroud lines attached to 
the sail at points where the seams terminate in 
the hem. 

5. In a parachute, a sail composed of gores of 
woven fabric cut on such angles that the warp 
and the weft are both on a bias with respect to 
any radius of the Sail, the gores being connected 
together by seams consisting Solely of inter 
folded margins of adjoining gores secured to 
gether by zig zag stitching along each edge of 
the inter-folded margins, a hem for the sail 
consisting solely of a plurality of folds of the 
gore material and zig zag Stitching along each 
edge of said folds coordinated with the extensi 
bility of the folded hem and elastic shroud lines 
in the inter-folded material of the gore seams 
held by zig zag stitching through the shroud 
lines and interfolded material. 

LEONARD EP. FREDER. 
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