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Patented May 23, 1950 2,508,906 

UNITED STATES PATENT OFFICE 

Marion:M. Cunningham and George P. McDowell, 
South. Bend, Ind., assignors to United States 
Rubber Company, New York, N.Y., a corpora 
tion of New Jersey 

Application January 16, 1945, Serial No. 53,128. 
(Cl. 244-135) , - ' ' 10. Claims. 

... Our invention-relates to liquid containers and 
priore particularly to improvenents in collapsible 
fuel tanks or cells. 

In the manufacture and use. of liquid con 
tainers, such as the fabricated fuel cells used 
as airplane tanks, difficulty is encountered in 
manufacturing the seams where the edges of 
$ther coated fabric are brought together. An 
tother problem: involved at the:-seams is the ne 
scessity for keeping the edges of the fabric-away 
:from: the contents of the-cell and to rely on the 
rifabric-coating for preventing capillary-attraction 
Or: seepage through the fabric, so that the exterior 
of the cell remains free from the cell, contents. 
This is particularly important. When the cells 
sare: used for transporting inflammable: materials 
! such as: gasoline. 

We. Overcome: Some: of the foregoing difficulties 
"by reducing the number of seams and providing 
rea, seam construction, in which ther edges of the 
“fabric and , coating at the seams extend ex 
ternally of the-cell. The seams are reinforced 
both internally and is externally without ma 
terially impairing: the collapsible-characteristics 
of the cell. 

Another... difficulty - encountered in the opera 
"'tion of such fuel cells is the manner of attach 
*IIIent of the-cells to the supporting structures, 

... such as airplane-frames. 
We have provided -a-quickly: attachable and 

*: detachable, means for -securing such cells...to the 
.3adjacent structural-elements.by-the-manipulation 
of handles, or knobs extending inwardly... of the 
cells. The handles. or knobs may be reached 
through the normal service. opening, if the cell 
be:Small, or by...an operator positioned within 
the cell, if the cell be large. 
The accompanying drawings illustrate certain 

present... preferred forms of the invention in 
which: 

Fig.1 is an exploded.view of the shapes of the 
several. coated: fabric elements before they are 
brought, together; 

Fig. 2 is a perspective, view of the cell partially 
broken a Way, looking, from the bottom; 

; Fig. 3. is a perspective view, looking down... on 
the cell; 

Fig. 4 is a view, similar to Fig. 1, of a modifica 
tion of the invention; 

Fig. 5. is a cross-sectional view of the cell 
...mounted within a supporting structure of an 
airplane, the cell...being cut along section line 
V-V of Fig. 3; 

Fig. 6...issa. transverse sectional view, through 
the wing structure-taken on line.VI-VI of Fig.5:55. 
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Fig. 7 is an enlarged detail view.insection illus 
trating in detail one of the seams; 

Fig. 8 is a corner view of the cell; 
Fig. 9, is a cross-sectional enlargement of. One 

of the fastening elements taken-along the Section 
line. IX-X, of Fig. 5; 

Fig. 10 is a cross-sectional view of another 
fastening element taken along the section-line 
X-X of Fig. 6; 

: Eig. 11 is a detail. view of a portion of the 
fastening element shown in Fig.10; 

Fig. 12 is a persepctive view of... a cell broken 
away to show a reinforcing frame in the bot 
tOm;. 

Fig.13 is a perspective view of the frame re 
...moved from the cell; 
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Fig. 4. is a detail of a connection plug for the 
frame sections; and 

Fig. 15. is a cross-section of the frame and 
attaching, means taken on the line. XV-XV of 
Eig, 12. 

Referring particularly to Figs, 1 to 3, and Figs. 
... and 8, a liquid container or cell embodying 
our invention comprises...a plurality of strips of 
coated fabric ... and 2. The strip, f is folded 
transversely to provide four Surfaces of the cell, 
and the ends...of the edges 3 and 4 are united 
by a seam 5. The strips 2 are united to strip 
by seams 6 and T. 
AS. is particularly shown in Fig. 7, the fabric 

strips each comprises a layer of fabric 8 which 
is...coated at least. On its inner Surface with a 
layer of plastic composition 9 which Seals the 
fabric. and is resistant to the contents of the 
cell. The fabric. 8 is preferably a square woven 
fabric and the coating composition 9 may be 
of synthetic. rubber or natural, rubber having 
a further coating 0 of a material resistant to 
the cell contents. Variations in the fabric and 
the-coating may be made as desired. 
The seams 6 are formed exteriorly of the 

main body of the cell by having the faces of 
the contiguous. coatings. 9 and to extend out 
wardly. of the cell in engagement with each other 
at the cell corner. These surfaces may be treated 
With a bonding adhesive, to cause adhesion when 
the cell is cured, or they may be vulcanized 
directly, together. Reinforcing stitching is 
passed through the seams externally of the 
cell. 

For adding stability to the cell and for clos 
ing any seam 6, a flange or angle piece 2 of 
natural rubber or synthetic rubber, depending 
on the nature of the cell contents, is placed 
within the cell behind the seam 6 and perma 
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35. 'Aspring'57, secured to the casing 5, exterisis 
3 over the end of the pin 50 for holding the pintin 
"position. The spiring:57 is provided with a deterht 
58 for engaging a recess 59-at the end of the pin 
50. With this construction an operaterworking 
from the inside of the cell can grasp the handle 
30 and work the flange-5'-threugh the upper en 
larged portion of the slot 56 into its lower position 
Where it is held by the weight of the adjacent 

if cell, Walland the spring:57. In order to release 
the fastening means, the handle. 3C is raised 
against the friction of the spring 57 until the 
flange 5 can be withdrawn through the enlarged 
portion of the opening 56. If necessary, openings 
58 may be provided in adjacent portions of: the 
airplane structure to provide clearance for the 
tsprings 57. 

In some cell structures, irregularities in the 
shape of the plane wings or cells of large sizes 
render it advisable to use a bracing device at the 
bottom of the cells in order to prevent shifting of 
portions of the cell walls relative to the plane 
structure, whereby the cell is normally held in ex 
tended position to substantially conform to the 
size of the opening in the plane. 

In FigS. 12 to 15 We have shown Such construc 
tion in which a frame 60 preferably comprising 
perforated pipe sections 6, 62, 63, and 64 are 
joined together by rubber plugs 65, 66, 67, and 68 
which are inserted in the adjacent ends with the 
pipe sections. The frame is held in position by 
tabs 69 which are bonded to the corner strips 2 
and the cell corners 3. Tapes 0 are secured 
to the tabs 69 as by Stitching 7 to provide free 
ends which can be brought Over the pipe sec 
tions and tied as shown at 72 in FigS. 12 and 15. 
The perforations 73 in the pipe sections permit 

the cell contents to fill and escape therefrom SO 
that the capacity of the cell is not materially 
reduced and there is no buoyant effect produced 
by the pipe sections. 
In assembling the frame 6) in the cell the sec 

tions are first bent at either of the plugs 65, 6 
or 66, 68, depending upon the size and shape of 
the cell, and then the collapsed frame inserted 
through the manhole. The frame 60 is next tied 
in the bottom of the cell, as illustrated in Figs. 
12 and 15. 
This construction has a further advantage in 

that it does not restrain the lower part of the 
tank with respect to the airplane structure SO 
that a considerable amount of deformation of 
the cell may take place in a crash. 

It will thus be seen that we have provided in 
provements in the construction of seams of such 
cells and in the means for fastening the cells to 
the supporting structure. 
While We have shown and described certain 

preferred embodiments of our invention, it is to 
be understood that the invention may be other 
Wise modified within the spirit of the invention 
and the scope of the appended claims. 
Having thus described our invention, What We 

claim and desire to protect by Letters Patent is: 
1. A cell comprising a flexible wall and means 

for securing the wall to a supporting structure 
comprising an attaching element forming a unit 
with and extending outwardly of the cell, and 
manipulating means for the element extending 
inWardly of and secured to the cell for attach 
ing and detaching said element from an indi 
vidual mating element on the supporting struc 
ture. 

2. A cell comprising a flexible Wall and means 
for securing the wall to a supporting structure 

s 

:0 

6 
:comprising abutton forming a unit with and ex 
5teriding outwardly of the cell, and manipulating 
means for the button extending in Wardly of and 

3-secured to the cell for attaching lands detaching 
said, button from a corresponding individual 
imating element. On the supporting structure. 
3. A cell comprising a flexible:Wall and means 

for securing the wall to a supporting structure 
comprising- a Snap', button fol'rning a unit. With 
and extending outwardly of the cell, and manip 
lating means for the snap button extending in 

8 wardly of and secured to the cell for:attaching 
3 and detaching "said: buttoni from: a complemen 
tary: button on the supporting structure. 
4. A cell comprising flexible, walls of fabric and 

an inner coating: composition therefor resistaint 
to the contents of the 'cell, and means for sectar 
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ring the walls to a supporting structure: compris 
ing buttons extending outwardly of the is cell 
through openings in the fabric, and manipulat 
ing means for the buttons extending in Wardly of 
and secured to the cell and sealing the edges of 
the fabric at Said openings from the cell Con 
tents. 

5. A cell comprising a flexible Wall and quickly 
Operative means for Securing the Wall to a Sup 
porting structure comprising attaching elements 
forming a unit with and extending outwardly of 
the cell and a handle in alignment with each ele 
ment extending inwardly of the cell for the sep 
arate actuation of the aligned element. 

6. The combination with a supporting struc 
ture having fixed supporting elements, of a flex 
ible cell provided with an entrance opening and 
having formed as a unitary part thereof out 
Wardly extending supporting elements for coop 
eration. With the elements on the structure and 
manipulating means secured to and extending 
inWardly of the cell in alignment with the ele 
ment on the cell, whereby an operator working 
through said entrance in the cell may selectively 
manipulate the elements on the cell into engage 
ment with the elements on the structure. 

7. The combination with a supporting struc 
ture having fixed supporting elements of a 
quickly attachable character, of a flexible cell 
provided with an entrance opening and having 
outwardly extending supporting elements of a 
quickly attachable character for cooperation 
with the elements on the structure, and manipu 
lating means extending inwardly of and secured 
to the cell in alignment with the elements on 
the cell, whereby an operator working through 
said entrance in the cell may selectively manipu 
late the elements on the cell into engagement 
with the elements on the structure. 

8. The combination with a cell enclosing struc 
ture having normally horizontal and vertical sur 
faces for enclosing a cell and fixed overhanging 
cell supporting elements and fixed laterally ex 
tending cell supporting elements fixed to said 
structure, both of which elements are of a 
quickly attachable character, of a cell composed 
of coated fabric having an entrance opening 
therein, laterally extending attaching elements 
and upwardly extending attaching elements ex 
tending from said cell for cooperation with the 
elements on the structure, and handles extend 
ing inwardly of the cell and attached thereto in 
alignment With the outwardly extending ele 
ments, whereby an operator working the handles 
through the opening in the cell may separately 
actuate the elements on the cell into engagement 
with the elements on the structure. 

9. A cell comprising a flexible Wall, a support 
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ing structure for said wall having an opening 
therein provided with an enlarged portion and a 
narrower extremity, an attaching head affixed 
to said flexible wall, said head being smaller than 
said enlarged portion but larger than said nar 
rower extremity of said opening, a groove at the 
base of Said head adapted to receive the edges 
of the narrower extremity of said opening, and 
manipulating means for said head extending in 
wardly of said cell and secured to said wall. 

10. A cell comprising a flexible wall, a Sup 
porting structure for said wall having an opening 
therein provided with an enlarged portion and a 
narrower extremity, an attaching head fixed to 
said flexible wall, said head being smaller than 15 1,29,305 
said enlarged portion but larger than said nar 
rower extremity of said opening, a groove at the 
base of said head adapted to receive the edges of 
the narrower extremity of said opening, manipu 
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8 
lating means for said head extending inwardly 
of said cell and secured to said wall, and a spring 
attached to Said supporting structure and adapt 
ed to act on said head to hold same in said nar 
rower extremity, 

MARION M. CUNNINGHAM, 
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