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UNITED STATES 1,553,340 
PATENT OFFICE. 

RALPH. H. UPSON, OF BIRMINGHAM, CGAN, 

BALLOON. 
Application fled May 18, 1923. serial No. 639,789. 

To all whom it may concern: 
Be it known that I, RALPH. H. UPSON, a 

citizen of the United States, residing in the 
5 

10 

5 

jects are to 
will make possible a higher ceiling or range 20 

village of Birmingham, county of Oakland, 
State of Michigan, have invented certain 
new and useful Improvements in Balloons, 
of which the following is a specification, 
reference being had to the accompanying 
drawings, illustrative of one particular em 
bodiment of my invention. . . . . 
This invention relates to balloons, and 

more particularly to features of construc 
tion applicable primarily to the so-called 
spherical balloon as a lighter-than-aircraft 
for the general uses of balloons. 
The particular objects are to provide a 

balloon more efficient in service than those 
heretofore made. Among the particular ob 

provide a construction which 
of altitude, increase the stability, that is 
improve the ability to maintain a more con 
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Istant altitude, to reduce the radiation effect, improve the ability to shed rain or Snow in 
crease the efficiency of manipulation, reduce 
the amount of ballast supply necessary for 
a given journey or for any long distance 
flights, and generally to improve the chart 
acteristics. and thereby the performance of 
balloons in actual service. . . " 
The inventions will be more specifically 

set forth with relation to a specific embodi 
ment of a balloon illustrated in the accom 
panying drawings and described in detail 
hereinafter, and in respect to which the 
general characteristics will be 
ferred to. 
The envelope of the balloon constitutes a 

large element of weight, but heretofore the 
material of the envelope if used without a 
net, involved stiffness against shock and 
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irregular strains. By using the fabric with 
a single bias ply, with the warpin adjacent 
gores slanting in opposite directions oblique 

5 to the seam between the gores, all necessary 
strength and flexibility is provided without 
any net. Thus with a single ply with panels 
of fabrics on the bias considerable weight is 
saved and at one stroke, with ample, shock 
resisting qualities and with the force dis 
tributing properties peculiar to a net. 
With this construction stress resisting 

tapes are secured to the seams between the 
gores on the upper part of the balloon, each 
tape being connected to a foot rope. The 
general construction permits the use of a 

first re 

reduced number of foot ropes com ared to 
present types of balloons and still admirably 
resisting all stresses in flight. To resist the 
irregular stresses during inflation a so-called "catenary band' is attached on a circle con 
necting the lower-ends of all the tapes, and 
the upper ends of all the foot ropes. 
At the top a proper construction to shed 

Snow and otherwise meet the conditions at 
the apex of the balloon, is obtained by mak 
ing the top double ply of conical shape, and arranging for interior manipulation so that 
the pilot may readily throw off any chance 
accumulation of snow. 
In the preferred form the envelope com 

prises a white outer surface such as bleached 

60 

cloth with a white rubber backing which provides an improved screen against radia 
tion. This indirectly effects a saving of a 
substantial amount of ballast which other 
wise would be required for the same flight 
performance. M 

A most visible change resides in the pro 
viding of a flounce or annular fabric rim 

from the equator projecting substantially 
of the envelope and which I call the equa 
torial rim. This rim is so arranged that it 
provides a generally horizontal area hav 
ing a dampening effect on vertical motion. 
While this may be variously arranged and 
constructed, in the preferred formit com prises fabric secured to the envelope com 
pletely around the periphery at or close to the equator, and held in ageneral radial 
direction by struts secured below its line 
of attachment and extending radially out 

torial band and there secured to a rope which is fastened radially in the equatorial 
band with its ends secured at the envelope 

90 

ward and upward to the edge of the equa 
95 

to or adjacent the stress tape, and with the 
other or free end running down and leading 
to the load ring above the basket in a po 
sition capable of manipulation by the pilot. 
This equatorial band and its struts are 
folded upward when the balloon is being in 
flated, and are readily secured in a tem 
porary manner in the upward furled posi 
tion, but by arrangement which permits the 
E. to voluntarily pull down the equatorial 
and from its furled position and thereby 

00 
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"set' it in operative position so soon as de 
sired after the 
Thereafter the equatorial band ropes carry 
any strain on the underside of the equatorial 
band which may result from a drop of the 

flight has commenced. 
10 

80 . . 
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balloon, while a rapid rise of the balloon 
throwing a strain on the upper side of the 
equatorial band is resisted by the character 
of construction and its struts held in posi 
tion by the rim ropes. 
This equatorial band or rim is so shaped 

that it will shed rain, and any snow sliding 
on to it may be readily shaken off by ma 
nipulation of the rim ropes. By this con 
struction moisture is shed clear of the lower 
half of the envelope, thereby keeping the 
lower half of the balloon dry with the re 
sultant great minimizing of moisture ab 
sorption. This, as another item, eliminates 
a call for ballast that would otherwise be 
necessary, and assures general lightness, or . 
in turn a greater flight capacity both as to 
ceiling and duration in air. a 
The general dimensions of this equatorial 

rim are preferably approximately as shown 
in the example herein referred to which are 
the results of careful tests. 
The arrangement of catenary band with 

stress tapes includes features permitting 
hold-down ropes during inflation entirely separate from the regular footropes, thereby op 
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permitting the handling, during inflation of 
the lower half, by separate ropes, savin 
wear and tear on the foot ropes proper an 
keeping the sand bags attached to the in 
flation ropes entirely clear of the congested 
space where the basket is moved into posi 
tion for connection with the load ring. In 
case of high wind the inflation ropes can 
be kept reeved until the last moment and 
can serve as hold-down ropes eliminating 
the necessity of using sandbags around the 
ropes attached to the lead ring and avoiding 
the chance of sand bags going out of reach, 
as well as avoiding the crus 
sand bags around the vicinity of the basket 
at just the time when they should be clear 
St. proper control and manipulation by the 
pilot. 
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In this particular embodiment of my in 
vention, the inflation of the top half of the 
balloon is handled by means of a separate 
“inflation net' which is pulled off after 
transferring the sandbags to the hold-down 
ropes. 
In order that the pilot may reach land 

even though dropping on water, suitable 
pneumatic pontoons of inflated fabric are 
provided under the basket, thereby reliev 
ing the weight of the basket when it touches 
the surface of any water and permitting the 
maximum chance of sailing without danger 
of immersion of equipment, over the surface 
of the water to adjacent land without out 
side assistance. s 
These pontoons are connected with each 

other to form a single unit, detachable from 
the basket, and may be used as a separate 
life boat or raft in case of emergency. 
As usual the mixing of air with the gas 

of men and . 
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must be avoided, and the advantage of the 
old-fashioned appendix is accomplished in 
a changed form involving a light inner 
sleeve at the bottom, while a semi-automatic 
appendix closing device may be used in ad 
dition. 
With these principal characteristics and 

their relative importance indicated they will 
now be more fully appreciated with refer 
ence to the detailed description involving 
an example of the practice of my invention. 
A particular embodiment of my invention 

is shown in the accompanying drawings, in 
which: 

Fig. 1 is an elevation of balloon as sus 
pended in air. 

Fig. 2 is an elevation of the balloon with 
tophalf inflated, with dotted position shown 
with further progressive inflation. 

Fig. 3 is a side elevation on a larger scale, 
illustrating parts in more detail. 

Fig. 4 is top plan of Fig. 3. 
Fig. 5 is a vertical section of Fig. 3 on line 

5-5. - 

Fig. 6 is a vertical section on an enlarged 
scale, part fragmentary, of the cone and sus 
pension tape connections. 

Fig. 7 is a fragmentary view showing on 
a larger scale details of catenary band. 

Fig. 8 is a vertical section, fragmentary 
of the equatorial band and its connections 
to the envelope. 

Fig. 9 is a fragmentary view showing ver 
tical section connection of the equatorial 
band to the envelope. 

Fig. 10 is a fragmentary perspective show 
ing the connection of the equatorial rim 
struts. 
The balloon comprises the generally spher 

ical envelope including the top half and 
the lower half 2, a cone 3 forming the apex, 
suspension tapes 4, the equatorial rim 5, 
catenary band 6, foot ropes 7, load ring 8 
and basket 9. 
In the particular embodiment herein 

shown, the envelope comprises in the upper 
half a plurality of gores 10-10 made up 
of panels of single ply fabric set on the 
bias, so that the warp of the panels 11 in 
adjacent gores is at an angle, as shown in 
Fig. 4. 
The cone 3, however, is made of double 

ply fabric, and close to the bottom adjacent 
the appendix, the envelope is strengthened 
by being made of two-ply, and two-ply is 
used in the suspension bands. A singleply 
fabric laid on the bias, in combination with 
the other features of construction, involves 
the various advantages which will be here 
inafter more particularly set forth. 
The double ply cone has secured near its 

edge the top end of a plurality of suspension 
tapes 4 which may be sewed to the fabric 
and covered with a regular patch. As these 
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suspension tapes passalong the meridians of ' 
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the top half of the envelope, they are readily 
secured to the envelope as they consist of 

'4', 4'. These-suspension, tapes are covered. 

5 

ropes 12 joining at a thimble 13 at the up. 

920 
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flat strips of rubberized silk tape and are re 
inforced by additional plies of tape progres 
sively, each additional ply beginning at a 
further distance from the cone as at 4'', 4', 
with a strip of bias tape, thereby protecting 
and securing the suspension tapes to the en 
velope. At the lower end of the suspension 
tapes they pass into the catenary band 6, as 
shown in detail in Fig. 7, so that the lower 
end where the lift strain of the balloon is carried, the end of the suspension tape is in 
position to be connected with the catenary 

per end of the foot ropes. At this junc 
tion a thimble 14 is spliced in order to form a permanent connection permitting the reeva 
ing of separate inflation lines or hold-down 
ropes at this point in order to permit the handling during inflation by separate lines 
around the balloon, without interference 
with the manipulation of the footropes dur 
ing the preparation for flight. - 
The catenary band 6 involves a double ply 

of material secured to the envelope below the 
equatorial rim, and the lower edge of the 
catenary band has grummet ropes bound in 
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which transmit the strain from the foot ropes to the best advantage for distributing 
irregular angular pulls such as occur during 
inflation. 
Just above the catenary band, what I call 

an equatorial rim is provided for great ad 
vantages of operation which will be de 
scribed in more detail hereinafter. This 
equatorial rim comprises fabric section 15 
secured to the envelope around the equator, 
being cemented thereto to form a watertight 
joint. At intervals, preferably correspond 
ing with and at each suspension tape me 

a rope 16 is fastened to the envelope 
by having its end frayed as at 16, and ce 
mented and covered with a suitable water 
proof patch. The rope passes through a 
pocket on the underside of the rim fabric 
15, the fabric being stretched as the rope is 
secured to it and a bias tape then cemented 
over the rope to suitably unite it with the 
fabric of the rim and properly distribute the 
rope strains throughout the fabric. Near 
the edge of the rim, a rope end is spliced to 
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the main rope 16 in order to tie the rope to 
the end 17 of the strut 17 which is secured 
at its other end 17 by a lash line to the rope. 
eyes 18, 18 forming a strut-hinge 19 secured 
to the envelope. This strut-hinge 19 is 
formed by fraying the ends of the rope-eyes 
spreading and cementing them and covering 
them by suitable patches to the surface of 
the envelope. Thus the rim strut 17 can 
fold upward against the envelope, and pre 
liminary to a flight and during the course 
of inflation of the balloon these rim struts 

are folded up, thereby cling up the rim 
itself, and are held temporari 

lashing 20 secured to an eye 21 fastened to 
the outer surface of the envelope. The line 

( . A in the up turned position by a light breakable line or 
70 

16 continues free at the outer edge of the 
rim fabric and extends downward to the 
load ring 8, so that after the balloon has 
started on its flight the pilot can pull the line 16, thereby breaking E. temporary tie 20, 
whereupon the rim struts 17 spread out and 
form a radial strut to support the rim fabric 
or equatorial flounce, which is then held in 
the extended position for the rest of the bal loon flight, with the ropes 16 having their 
lower end accessible to the occupants, serv. 
ing to stiffly hold the equatorial rim against 
any upward relative air current. 
The control lines include the valve line 22 

serving to actuate the valve 23. This line 
passes through the sleeve 24 at the bottom of 
the balloon permitting suitable connections 
for operation without interfering with the 
gas-tightness of the envelope. Line 25 
passes from proximity to the basket through 
the similar sleeve 26 and through the bal 
loon to the underside of the cone where it 
is attached to the rip panel 27 provided 
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9) 

for the usual emergency opening. A snow 
line 28 extends through the appendix. 29 
through the middle of the balloonto the un 
derside of the cone or top cap 3, and this 
Snow line preferably has a crow's-foot upper 
end spreading to a plurality of points 
around the centre of the cone and attached 
at the inner side so that any strain on the 
Snow line will pull the double ply cap down 
without distorting its apex. In this man 
ner the Snow line serves to pull down and re 
lease the cone in order to jar and loosen any 
accumulation of snow and cause it to be 
shed over the sides of the upper half of the 
envelope. ...is 

The basket 9 is attached with the usual 
basket ropes to the load ring 8, and the usual 

05 

10 toggles are provided on the ropes extending . 
just above the load ring for ready attach 
ment to the eyes in the lower ends of the foot 
rope 7. Below, the basket inflatable raft 30 
may be provided which, while being made of 
light material is of sufficient buoyancy to 
provide floating capacity on water of the 
basket and occupants. 
At the lower end of the appendix 29, a rel 

atively light weight inner sleeve 31 forms 
the check valve against air, and a semi-auto 
matic appendix closing device may be also 
added, consisting of an outside elastic cord 
which contracts the appendix sleeve around 
glindrical cushion 32 attached to the snow 
8. 

It will be noted that the old fashioned net 
which formerly served to enclose the upper 
half of the envelope and carry the strains, is 
entirely eliminated so far as actual flight is 
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concerned. On the other hand, all of the 
strains involved are admirably resisted by 
the envelope made with the different gores 
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having panels with the fabric warp on the 
bias, and at the junction of the adjacent 
gores the suspension tapes running from the 
cap down to the catenary band, provide the 
necessary strength increasing with the dis 
tance from the apex and which becomes a 
maximum at the lower end where connection 
is made with the foot ropes. The alternate 
bias direction of the warp of the fabric of 
the panels produces the advantageous re 
sults, and with the combination of elements 
only a single ply of fabric is required for the 
necessary strength throughout the main por 
tion of the envelope. Plain bleached cloth 
is found very effective with a white rubber 
backing. This in itself effects a substantial 
saving in weight as compared with material 
previously used. 
The equatorial rim involves marked ad 

vantages. It provides means for completely 
shedding any water which runs down the top 
half of the envelope, and sheds snow as well. 
This laterally projecting flounce or equato 
rial rim also has a dampening effect on the 
vertical movement of the balloon, so that 
with a sudden tendency to rise the pressure 
on the top of the equatorial rim is resisted 
by the rope and strut structure, and when a 
sudden tendency to fall develops, the equa 
torial rim ropes 16 being fastened to the 
load ring resist the upward stress on the 
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i equatorial rim. 
With the shedding of any rain or conden 

sation or snow over the periphery of the 
equatorial rim, it will be seen that the entire 
lower half of the envelope is protected and 
remains dry. Thus with the prevention of 
moisture contacting with the lower half of 
the envelope, there is a great saving in oper-. 
ation compared with balloons heretofore, 
which during a rain increase their weight 
materially due to the absorption of moisture. 
With the cone or apex construction, any 

accumulation of snow can be shaken off and 
when sliding down the envelope will be de 
flected by the inclination of the equatorial 
rim, and if not completely shed, then the 
rim guy ropes can be pulled to shake the 
fabric of the equatorial rim and thus assure 
shedding of the snow and prevent in the 
ES possible degree any encumbrance of 
oad due to snow or water. 
Thus in the starting of flight with a bal 

loon, as well as in the maneuvering of the 
balloon, it will be appreciated that the in 
ventions herein described have marked ad 
vantages. During inflation the upper half 
maybe inflated, and the stress tapes resisting 
the lift are held down by land ropes passing 
through the thimbles 14, and these ropes may 
be held down by men disposed around the 
balloon, and with sand bags attached if de 
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sired, keeping both men and sand bags well 
away from the position where the basket is 
to be attached. The foot ropes 7 at the same 
time remain free until the balloon is suffi 
ciently inflated and allowed to rise to the ex 
tent where the basket is put in place, and the 
footropes then dangling free are led to their 
toggles above the load ring and are readily 
attached without any hold-down strain, be 
cause the ropes passing through the thim 
bles 14 are at that time serving the purpose 
of control. As soon as desired the hold-down 
ropes are pulled free of the thimbles and the 
balloon is ready for release. 
The balloon may be inflated with the equa 

torial rimfurled up and therefore not inter 
fering with the get away, and the equatorial 
rim may remain furled until any desired al 
titude is reached and until its functions are 
desired by the pilot. At the desired time the rimropes are pulled, thereby setting the 
equatorial rim in place with the struts 
holding it out and the ropes of the rim form 
ing the upper tie or tension member for 
radially outward strain. 

During flight the advantages heretofore 
mentioned of shedding snow and rain will 
now be fully understood, and it will be seen 
that any, vertical up or down movement will 
be dampened by the horizonal annular area 
of the equatorial rim. At any time, if de 
sired, the rim hold-down ropes can be re 
lieved to make the drop of the balloon free, 
and the rim can be shaken to clear it of 
moisture and snow by these ropes with their 
lower ends accessible to the occupants. The 
fabric in the rim is so arranged as to take 
the necessary strain, with the warp tangen 
tial, and between props or struts the edge 
may be left free of treatment such as paraf 
fining, and may be perforated to assure the 
maximum shedding of water in any scallop 
formed between the props-as shown in 
Fig. 4. The snow line running from the 
inner surface of the cone apex down to the 
basket may have a rubber section, shown at 
33, Fig. 6, in tension, so as to accommodate 
the usual stretch involved in variation of 
expansion of the envelope. 
The rim may have other struts, such as 

may be embodied in the material instead of 
ropes, and a stiffer construction provided, 
which, however, is thought to be inferior to 
the construction as herein particularly 
shown and described. Instead of a break 
able line at 20 an elastic cord can be used 
which will pull the rim back to its upper or 
folded position again at any time the lines 
16 are released. 
Wherever the words “spherical balloon' 

are used in these specifications and claims, 
they are to be understood as not limited to 
balloons of geometrical sphericity, but as in 
cluding balloons of any spheroidal or ap 
proximately spherical shape. 
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While various modifications may be made 

without departing from the spirit of my in 
vention, what I claim and desire to secure 
by Letters Patent is: . . . 

1. In a balloon, an envelope, an annular 
band of pliable material secured substantial 
ly at the equator of the envelope, and means 
to hold said band extended in a substan 
tially horizontal position radially outward 
from the envelope. 

2. In combination in a balloon, an annular 
equatorial band secured at its inner periph 
ery to the envelope, a plurality of struts 
attached to the Alpe at one end and to 
the outer periphery of said band whereby 
the latter is held in a generally horizontal position. 

3. A balloon having an equatorial band, 
means to hold said band in a substantially 
horizontal extended position. - 

4. A balloon having an equatorial band 
with one edge secured to the envelope of the 
balloon, struts projecting from the YE to the band, and lines extending from the 
outer periphery, of the band to lower con nections on the balloon. 

5. In combination in a balloon, an an 
nular band secured at one edge substantially 
at the equator of the balloon envelope, a 
plurality of struts secured to the envelope 
below the line of attachment of the band 
and extending to a connection adjacent the . 
outer periphery of the band. 

6. An equatorial band construction for 
spherical balloons, comprising in combina 
tion with a balloon envelope an annular 
band, means to attach the inner periphery 
of the band to the envelope, a plurality of 
ropes secured in a radial position on the 
band and having their ends secured to the envelope, struts registering, with every rope 
and having one end secured to the envelope 
and connected at their outer end to the rope 
between its point of attachment to the en 
velope and the free dependent end of the . 
OO. 

An equatorial band construction for 
spherical balloons, comprising in combina 
tion with a balloon envelope an annular 
band, means to attach the inner periphery of 
the band to the envelope, a plurality of 
ropes secured in a radial position on the 
band, an inclined strut enging each rope 
at or near the outside edge of the band, 
an articulated means to secure the inner end 
of the strut to the envelope. 

8. Aspherical balloon having an envelope, a supplementary radially projecting annu 
lar band of material attached substantially 
at the equator of the envelope, a plurality 
of struts hinged to the envelope, a plurality 
of ropes attached to the envelope and ex 
tending to the outer periphery of the band 
and each secured to the outer end of a strut, 

and a continuous length of rope extending. 
downward therefrom to a point accessible 
to the occupants of the balloon. 

9. A spherical balloon equatorial band in 
cluding a plurality of ropes having their 
ends secured to the envelope, a strut for 
each rope secured to the envelope below 
the rope end attachment, a connection be 
tween strut and rope, and means for secur 
ing the equatorial band to extend interme 
diate the ropes around the balloon. 

10. A spherical balloon envelope compris 
ing a plurality of gores throughout the 
upper half of the lift section, diagonal 
panels of material forming each gore and 
tapes covering the seams between gores. 

11. A spherical balloon, envelope, having 
meridian stress tapes or cords from near 
the top down the sides of the FE half, diagonal panels of fabric forming the inter 
vening gores, and the sole intervening con 
nection disposed whereby the fabric is se 

70 

80 
a plurality of substantially inextensible 

85 

cured on the bias to the meridian stress. 
members with the two gores on each side of 
each member having their warp oppositely 
oblique to the longitudinal direction of the 
stress members. ... r 

12. A spherical balloon envelope E. ing a plurality of gores forming the top half 
and made of single ply fabric laid on the 
bias throughout with respect to the me 
ridian lines with the warp oppositely oblique in adjacent gores, and having the junction 
of adjacent gores secured to meridian 
stressed tapes. 

90 
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13. A spherical balloon envelope compris 

ing fabric laid throughout on the bias with 
respect to each gore, and having the warp 
of fabric oblique to the seams between gores 
and oppositely positioned in an oblique di 
rection on adjacent gores and having me 
ridian stressed tape secured at the junction 
of the adjacent gores. 

ing single-ply fabric, meridian stressed tapes 

105 

14. A spherical balloon envelope, compris 
10 

from near the top to the equator, with the warp of the fabric in eachgore oppositely 
oblique to the intervening stress tape and 
secured thereto, thereby, providing substan 

inextensible flexible meridian mem tially 15 
bers with intervening bias panels to resist 
the expansive pressure of the balloon. 

15. In a spherical balloon, an apex shed 
ding-cone formed of multiple ply fabric and 
the major extent of the top section of the en 
velope formed of a lesser ply fabric. 

16. A balloon havin 
apex and made of multiply fabric, the ad 
jacent envelope extending to the equator 
formed of lesser plies of fabric, a catenary 
band' at or below the equator having its 
lower rim reinforced, 

17. An envelope for a spherical balloon 

120 

a cone forming the 

125 
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consisting of panels of single ply fabric on 
the bias throughout the lift section, an apex 
cone of multiple ply fabric. 

10 
- of meridian-stress members Secure 

15 

18. A spherical balloon enyelope con sisting mainly of single ply fabric com 
E.g. a plurality of meridian stress mem rs secured to the envelope extending from 
near the apex to the equator. 

19. A spherical balloon envelope, consist 
ing mainly of single-ply fabric, a plurality 

to and 
having the fabric as their sole interconnec 
tion, each meridian member formed of ma terial of increasing strength from top to 
bottom. 

. 20. A spherical balloon envelope, consist 
ing throughout the major portion of the 
lift section of fabric having its warp in an 
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oblique direction, and formed and intercon nected in a plurality of gores, a plurality 
of meridian stress members consolidated 
with the outer surface of the fabric at the 
seams of the gores. 

21. A spherical balloon having an apex 
cone formed of a greater number of ply 
than the adjacent lift section of the en 
velope, meridian stress tapes extending from 
the cone to the equator and secured through 
out their length to the fabric of the envelope. 

22. In a balloon, a single ply envelope, 
a cone of heavier construction, stress mem 
bers secured to meridian elements of the 
top half of the envelope, a catenary band, 
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means for attachment of foot ropes at the 
junction of the stress members and the lower 
rim of the catenary band. . . 

23. In a balloon, a single ply envelope, a 
cone of heavier construction, a catenary 
band below the equator, stress members ex 
tending from the cone throughout a plu 
rality of meridian lines and secured to the 
envelope above the equator and having free 
lower ends joining with the stress member 

50 

of a catenary band, eyes or like means close 
to the footrope attached at the junction 
of the meridian stress members and cate 
nary stress members for separable connec 
tion of hold-down lines. * - 

24. In a balloon, meridian stress members 
attached to the junction of adjacent gores 
on the upper half of the envelope, a rela 
tively stiff apex fabric interconnecting the 
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upper ends of the meridian stress members, 
a catenary band securel around the envelope 
below the equator and having grommets in 
the lower catenary edge with free ends at 
intersections with the meridian lines of the 
gore junctions, means to secure the lower 
ends of meridian stress members with the 
band grommets and foot ropes whereby the 
entire lift strain is directly transmitted to 
the plurality of foot ropes. 

25. In a balloon, an envelope having an 
apex cone, a plurality of gores, meridian 
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stress members running from the cone to 
the equator secured to the gore seams and 
comprising material of sprogressively in 
creasing strength from the top down, and 
terminating at the lower ends in means for 
attachment of foot ropes. 

26. In a balloon, an envelope having an 
apex convex cone, and an interior line se 
cured to the underside of the cone away 
from its center and extending out of the 
bottom of the envelope to a point adjacent 
to the passenger compartment. 

27. In a balloon, an envelope having a relatively, stiff shedding-area surrounding 
the apex, a rope extending from adjacent 
the passenger compartment through the bot 
tom of the envelope and through the in 
terior to a crow's-foot attachment to the 
relatively stiff area around the apex and 
secured thereto at points remote from its 
central high point. 

28. In a balloon, an envelope, a relatively 
stiff convex apex section, a crow's-foot at 
tached to the underside of the stiff section 
remote from its center and merging in a 
control line extending through the balloon 
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and out of the bottom to a point accessible . 
to occupants. 

29. In a balloon, a snow-shedding top sec 
tion, comprising a convex area at the apex 
of material stiffer than the surrounding or 
adjacent envelope, means operable by the 
occupant to cause a depression of a consider 
able surface of said shedding top section at 
one time, and to permit its quick return to 
normal inflated position, whereby any Snow 
or like accumulation will be jarred and 
caused to slide down the sloping sides. 

30. In a spherical balloon, an envelope, 
an apex cone and a snow line comprising 
a control rope extending from the basket 
through the envelope and secured by a 
crow's-foot to the interior of the cone around 
its apex and having an extensible section in 
the line below the crow's-foot. 

31. In combination in a balloon, an en 
velope and an appendix, of a relatively light 
sleeve secured to the inner walls of the ap 
pendix, substantially as described. 

32. In combination in a balloon, an en 
velope and an appendix, of a relatively light 
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sleeve secured to the inner walls of the ap- . . 
pendix, and an automatic closing device to 
contract the appendix sleeve. 

33. In a balloon, an envelope having the 
upper half of single-ply bleached fabric 12C 

with the bare fabric surface outside and 
y white rubber backing on the inner sur 
In testimony whereof, I have signed my 

name to this application this 14th day of 
May 1923. 
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RALPH. H. UPSON. 


