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This invention relates to improvements in 
building construction, and is particularly directed 
to refit as: Gents in the method of constructing 
shell-for concrete building structures as dis 
closed in my copending application Serial No. 
386,727, entitled "Building construction,' filed 
April 3, 1941. 

in the practice of the method of the above re 
ferred to application which, speaking generally, 
consists in forcibly projecting or 'shooting' wet 
concrete over a large-size pneumatic form to 
build up thereon a continuous layer of concrete 
which on setting provides a self-sustaining cons 
Crete shell of size suitable for use as dwellings, 
hangars, barracks, and the like, I have found that 
construction is slowed down to some extent if the 
layer is built up to final thickness in a continued 
operation, this by reason of 'the fact that the 
thicker the layer the longer the setting period, 
and hence the longer use period of the form). 
According to the present invention, I shoot a 

relatively thin layer of concrete over the pieu 
natic form which by reason of its thinness sets 
at a fast, rate and hence permits renova of the 
form at the termination of a relatively shortened 
setting period, whereupon it is available for 
immediate re-use at another site. Upon setting 
of the relatively thin-layer shell, such. Elaay bc 
used as a secondary form for the placing or 
building up thereon of an outer shell of concrete 
of desired thickness. Preferably, the exterior of 
the inner shell, prior to the shooting of the outer 
shell thereon, is sprayed or otherwise coated with 
a vapor sealing Substance and preferably also 
With a layer of insulating material which, upon 
the formation of the outer shell, combine to pre 
went passage of Warm or moisture lader air out 
Wardly, as Well as to maintain the inner shell at 
a more or less constant temperature, thus to 
prevent the condensation forming on the interior 
wall Surface thereof. 
According to a further feature of the present 

ir vention, I have discovered not only that an 
lmproved shell can be formed, but also that the 
final shape of the concrete shell can be controlled 
within limits, by working from the top down, 
that is to say, by shooting the top or crown por 
tion of the form first, and thereafter shooting 
the side and bottom portions of the form. By 
working from the top down, the load of the con 
crete on the top portion of the shell causes a 
slight distortion of the form which is utilized, in 
the case of a semi-spherical form and, equiva 
lently when forms of other shapes are used, to 
flatten the form at its pole and to belly the form 

O 

5 

20 

25 

30 

40 

50 

55 

OutWardly along its sides, thus to lower the 
ceiling and increase the head soon along the 
sides of the final shell. Mioreover, by shooting 
the shell from the top down, the concrete load 
carried on the top portion of the form causes 
the form to adjust itself to its final shape, and 
the concrete Inay then be shot, against the de 
formed side portions of the form, with the assur 
ance that no further deformation of change of 
shape can take place. According to the present 
invention, therefore, the likelihool of cracks 
occurring in the shell, particularly in its side 
portions, due to defornation under the load of 
the concrete applied to the top portion of the 
form, is positively precitaded. 

ther objects will be in part, obvious and in 
part hereinafter pointed out in connection with 
the following analysis of this invertion wherein 
is illustrated an embodiment of the invention in 
detail. 

in the drawings 
Fig. i is a part sectionai and part elevational 

view of an inflated pneumatic for in accord 
8.nce with the present invention shown as set up 
and a chored to a suitable footing: 

Fig. 2 is a like view of the form. Over which 
has been shot, a continuous layer of concrete; 

Fig. 3 is a similar view illustratigg the coin 
pleted structure in its preferred for.: 

- Fig. 4. is an enlarged section take through a 
portion of the side wall of the fixaasieli; and 

Figs. 5 and 6 are details of the form anchoring 
e3S 

Refering to the drawings whereira is show. One 
variant of the many shapes of inflatable forms 
Which nay be employed within the purview of 
the present invention, as well as the correspond 
ingly shaped structure formed thereos, reference 
character designates ain inflated pneumatic 
for in of semi-spherica sihape having a curved 
Wal; extending along an arc of constant, radius 
and a flat-bottom adapted to be placed flat 
against the ground or equivalent supporting 
Surface. 
As indicative of the size both of the form and 

of the structure capable of being oilt up there 
on, but not limiting the invention thereto, the 
form shown is illustrative of an actual form 
which was built to a radius of 11' 4'', thus to pro 
vide a generally semi-spherica; shell having an 
interior diameter at its fioor line of 22 8' 
and a maximum ceiling height of approximately 
ill', and which was fabricated fron a, Inuitiply 
rubberized fabric, with a coating of rubber both inside and out. 
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The form along its equator is anchored to a 

circular concrete footing 2 which is sunk. into 
the ground to a depth below the frost level. Set 
into the footing at spaced intervals are a plu 
rality of anchoring hooks 3, the hooked ends of 
which extend above the footing and the angled 
heads 4 of which are embedded therein as more 
clearly shown in Figs. 5 and 6. The form along 
its bottom edge or equator is provided with a flap 
like lacing strip 6 which, according to the pre 
ferred method of anchoring, is bent back on itself 
to provide a loop or hem 7 which is notched as 
at 8 at spaced intervals along its length, the 
notches being spaced to correspond to the Spac 
ing between the anchoring hooks 3. Curved 
tie rods 20 of length to extend the distance of 
about four of the notches, and which are easily 
insertible into and removable from the loop 7, 
are arranged to span the open ends of the 
notches, thus to provide anchorage for the hooked 
ends of the anchoring hooks 3. 
When set up and anchored as aforesaid, the 

form is inflated to the desired pressure which, 
depending on Operating conditions, may vary 
from 1 to 5 lbs. per square inch, and takes its 
semi-hemispherical shape illustrated in Fig. 1. 
Preferably, the inflated form is covered with a 
wire reinforcing mesh 22 of approved type. The 
conventional coarse-nesh chicken wire has been 
found suitable for this purpose. 
With the inflated form providing a backing 

therefor, a thin, continuous layer 23 of wet con 
crete is next built up on the exterior of the form, 
preferably by the so-called "gunite' method, ac 
cording to which a mixture of cement, fine ag 
gregate and water is forcibly projected against 
the form under pneumatic pressure by a cement 
gun or equivalent placing apparatus. This layer 
is built up to about 1' thickness which is suf 
ficient to embed the mesh 22 and to provide upon 
setting a self-sustaining shell. 
stood that the pressure maintained within the 
form enables it to withstand the force of projec 
tion, as well as the weight of the applied concrete 
which is relatively low by reason of the thinness 
of the layer thereof. It will further be appreci 
ated that according to the invention the continu 
ous shell-forming layer of concrete is built up 
directly on the exterior of the pneumatic form 
without the use of an outside form. During the 
shooting operation, the flap 6 and the anchoring 
means are shielded from the concrete by a suit 
able shielding strip disposed about the base of 
the form. 
According to the preferred method of placing 

It will be under 
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the concrete, the top or crown portion of the 
form is shot first and the sides built up last. By 
Working from the top down, the load of the con 
Crete first applied to the top slightly changes the 
shape of the form, causing its tip or pole portion 
to flatten out and its sides to belly outwardly or 
bulge to a limited extent. This deformation is 
advantageous in that instead of the structure 
being of true semi-spherical shape, its height or 
ceiling is lowered and its sides are bellied out 
wardly to provide increased head room along the 
sides of the final structure. 

It is also Within the purview of the invention 
to modify the shape of the structure relative to 
that of the form by increasing or reducing the 
pressure within the form during operation. For 
example, by suitably reducing the pressure after 
about the upper third of the form has been shot, 
the section of the form changes from a semi 
circular to an approximate ellipse. It will be 
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appreciated, therefore, that the shape of the form 
is controllable within limits and represents a bal 
ance between the load of the first applied con 
crete and the air pressure maintained within the 
form. 
After the so formed thin shell has set, the form 

is deflated and can thereupon be moved to the 
next site and again inflated for shooting a second 
structure, without awaiting final work on the 
thin shell whose construction has just been 
described. 

If desired, the thin shell may be suitably water 
proofed and used in that form for economical 
fireproof buildings to replace tents, barracks, 
aeroplane hangars, and the like. However, for 
dwellings and buildings of the more permanent 
type, I prefer to use the thin shell as a permanent 
Secondary form for an Outer shell of concrete of 
required thickness, which is built up on the inner 
shell preferably by guniting. 
When employing the thin shell as a secondary 

form as aforesaid, I spray or otherwise coat the 
exterior thereof with an asphatic material which 
serves as a vapor seal 24 preventing passage of 
vapors which tend to pass outwardly. The ex 
terior sealed surface is thereupon covered over 
with an insulating material to about a thickness 
of 1 inch, as indicated at 25, such being prefer 
ably applied by one of the known spraying meth 
ods. The function of this insulating layer is to 
prevent the transmission of outside tempera 
turas to the inner shell and thus to maintain the 
inner shell, insofar as possible, at a uniform tem 
perature. 
With the thin inner shell acting as a secondary 

form, wet concrete is thereupon shot over the in 
Sulation to a thickness of about 2 inches, and 
bonds thereto, being intimately secured to the 
insulation by the force of projection of the con 
Crete. Upon setting, the outer layer of concrete 
forms an exterior shell 26 which extends over the 
entire surface of the inner shell in the manner 
illustrated in Fig. 3. As will be further observed 
from Figs. 2 and 3, the concrete forming the 
outer shell is placed relatively thick below the 
outward bulge of the side walls, thus to 
'straighten out' the walls adjacent their base 
line so that the Outer face of the final structure 
extends substantially vertically from the foot. 
ing 2. 

If desired, tie wires may be inserted in the inner 
shell during formation thereof to hold the mesh 
properly Spaced from the form, and to anchor 
the insulating material to the shell. 
The exterior of the outer shell is thereupon 

painted or finished in desired manner. The in 
terior surface of the inner shell may be painted 
or given a thin plaster finish, or decorated, de 
pending upon the use for which the shell is in 
tended. Under conditions requiring the same, 
the inner surface of the inner shell can be sprayed 
with an insulating material, but this appears to 
be necessary only for localities where changes of 
temperature are severe, due to the fact that the 
insulating layer 25 disposed between the shells 
prevents condensation forming on the interior 
Wall of the inner shell. 
By the above described method of construction, 

structures suitable for dwellings, hangars, bar 
racks, and the like, can be erected in a fraction 
of the time required for the erection of com 
parable structures by conventional methods. As 
the shell is of the continuous arch or span type, 
it is self-sustaining and eliminates the require 
ment for joists, beams, studding, girders, and like 



structural parts. Foreover, structures erected as 
described eliminate the requirement of interior 
metal isth and piasiering necessary in the '3- 
ous methods of construction currently gracticed, 
so that, their erection is possible at nirairauan cost 
and labor, as compared with comparagle struct 
tures built, ay conventioxaal ratigdis. 
To provide for openings such as door 33d Win." 

dow openings, unitary opening fraRes 3ray e 
placed against the form &nd suitably secuied in 
proger location. By placing the reinforcing mesh 
agout, the opening frazines, and by shooting the 
concrete about the faine and over the relatively 
oater faces thereof, the fraines are gerraine32tly 
set into tae structure in the operatio of 8 rect 
ing the inner shell. It will ice understood that 
the form upon deflation is withdra'73 throigh 
one of the shell openings provided as aforesaid. 
while the pneumatic form has bees illustrated 

and described as a semi-sphere, as required for 
the construction of iao: low seni-spherical shells, 
it will be understood that other staged for Els 
may be employed, Cotably that fort. Which in 
transverse section corresponds to a section taken 
through a seni-spherical for;Y but which is eiosi. 
gated as required to provide the so-called 3rrel 
she or barrel arch type of structure. It is also 
possible to shape the £orn to provide 2 structure having a rectangular or square body portio3 and 
a roof provided by four-subdivided triangul: 
areas extending song 3, gentie curvatire axad 
which merge into each other. If required for & 
particular shape of structure, the form may ke 
provided with cross wires or stiffering sewed in 
or otherwise secured generally to the top portion 
of the form corresponding to the roof of the in 
tended structure. 
The present invention provides an inexpensive 

and extremely fast method of erecting she-like 
structures suitable for use as dwellings, oarracks, 
hangars and the like, as well as a construction 
method which is of extremely simple nature and 
which in practice may be carried out at the ek 
penditure of minimum labor and material costs. 
As many changes could be made in carrying out 

the above constructions without departing from 
the scope of the invention, it is intended that all 
matter contained in the above description or 
shown in the accompanying drawings shall e 
interpreted as illustrative and not in a limitag 
Sease. 
I cana: s 

1. The method of constructing shell-form 
building structures of the continuous wall, self 
sugporting type suitable for use as dwellings, bar 
racks, hangars and the like by the use of an 
internal form only, which consists in arranging 
on a suitable foundation a normally deflated 
pneumatic form having a botton adapted to lie 
flat on said foundation and side and top wall 
portions which upon inflation of the form are 
adapted to assume a size and shape correspond 
ing substantially to the interior of the intended 
structure, anchoring the form to the foundation, 
inflating the form, applying concrete on to the ex 
terior of said form in such manner as to build up 
thereon without the aid of an external for in a 
continuous layer of concrete which is thin in 
comparison to the final wall thickness of the 
structure but which is of the required thickness 
as to provide upon setting a self-sustaining shell, 
deflating and thereupon withdrawing the form 
upon setting of the concrete, and building tip on 
the exterior of the so-formed shell a covering 
layer of concrete of desired thickness which on 
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setting provides an outer shell superirposed on 
tie first, for 2d shell. 

2. The aethod of constructing shell-forgin 
hai sigg structures of the continuous wall, seif 
sporting type suitable for use as dwellings, b2 
racks, haiagars and the like by the use of all is as 
teix a for: if, which consists in anchoring to 
3. Sitakle foundation a normally deflated pneu 
Raic Sox 2: (); size said shape as upon inflation 
to corressions: sistentially to the interior of the 
is giated struga:3"e, inflating the foran, and 32 
flying Afet coac: Ste against the exterior of the 
Soarin in Stich in 32nner as Gould up thereoin. With 
out the aid of an egtergaai for a contiguous layer 
of concrete which is this in comparison with the 
final Wali thickness of the structure out which 
is of the 'equired thickness as to provide upon 
setting a self-sustaining preliminary shell, Elain 
tairing the foran initiated until the concrete has 
set, and building up on the exterior of the so 
formed preliciary shell 3 covering layer of Con 
creta Winich pon setting provides an outer shell 
superglosed on the first formed shell. 

3. The netod of constructing shelleforn 
building strict, res of the continuous wall, Sel: 
Supporting type suitable for use as dwellings, bar 
racks, harga's and the like by the use of an in 
ternal fora oily, Winich consists in anchoring to 
a suitable foundation a normally deflated praeu 
natic form of size and shape as upon inflation 
to correspond Substantiaily to the interior of the 
intended structure, inflating the form, and forci 
oly projecting wet concrete against the exterior 
of the forza in such mainer as to build up there 
on without the aid of an external form a con 
tinuous layer of concrete which is thin in con 
parison With the final wall thickness of the struc 
ture but which is of required thickness as to pro 
vide upon setting a self-sustaining shelli, deflat 
ing and thereupon withdrawing the form upon 
setting of the concrete, and forcibly projecting 
Wet concrete against the exterior of the so-formed 
shell to build up thereon an outer layer of con 
crete of desired thickness and which upon setting 
is adapted to provide an outer shell superimposed 
On the first formed shell. 

4. The method of constructing shell-form 
building structures of the continuous wall, self 
Supporting type suitable for use as dwellings, bar 
racks, hangars and the like by the use of an 
internal forgia only, which consists in anchoring 

55 

to a suitable foundation a normally deflated 
pneumatic form of size and shape as upon 
inflation to correspond substantially to the 
interior of the intended structure, inflating 
the form, shooting concrete over the exterior of 
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the form in such manner as to build up 
thereon without the aid of an external form 
a relatively thin and continuous layer of the 
concrete, maintaining the form inflated until the 
concrete has set to a self-sustaining shell forma 
tion, thereupon deflating and withdrawing the 
form from the shell, and finally placing a cover 
ing layer of concrete over the exterior of the so 
formed shell which upon setting provides an ex 
terior shell superimposed on the first formed shell. 

5. The method cf constructing shell-form 
building structures of the continuous wall, self 
supporting type suitable for use as dwellings, bar 
racks, hangars and the like by the use of an 
internal form only, which consists in anchoring 
to a suitable foundation a normally deflated 
pneumatic form of size and shape as upon infla 



4. 
tion to correspond substantially to the interior 
of the intended structure, inflating the form, 
shooting concrete over the exterior of the form 
in such manner as to build up thereon without 
the aid of an external form a relatively thin and 
continuous layer of the concrete, maintaining 
the form inflated until the concrete has set to a 
self-sustaining shell formation, thereupon deflat 
ing and withdrawing the form from the shell, 
and finally shooting a layer of concrete over the 
exterior of the so-formed shell which on setting 
provides an exterior shell superimposed on the 
first formed shell. 

6. The method of constructing shell-form 
building structures of the continuous wall, Self 
supporting type suitable for use as dwellings, bar 
racks, hangars and the like by the use of an in 
ternal form only, which consists in anchoring to 
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a suitable foundation a normally deflated pneu- . 
matic form of size and shape as upon inflation 
to correspond substantially to the interior of the 
intended structure, inflating the form, shooting 
concrete over the exterior of the form in such 
manner as to build up thereon without the aid of 
an external form a relatively thin and continuous 
layer of the concrete, maintaining the form in 
flated until the concrete has set to a self-sustain 
ing shell formation, thereupon deflating and 
withdrawing the form from the shell, coating the 
exterior of the shell with a vapor sealing sub 
stance, and finally placing an outer layer of Con 
crete over the coated shell which upon setting 
provides an exterior shell superimposed on the 
first formed shell. 

7. The method of constructing shell-form 
building structures of the continuous Wall, self 
supporting type suitable for use as dwellings, bar 
racks, hangars and the like by the use of an in 
ternal form only, which consists in anchoring to 
a suitable foundation a normally deflated pnell 
matic form of size and shape as upon inflation 
to correspond substantially to the interior of the 
intended structure, inflating the form, shooting 
concrete over the exterior of the form in such 
manner as to build up thereon without the aid of 
an external form a relatively thin and continu 
ous layer of the concrete, maintaining the form 
inflated until the concrete has set to a self-sus 
taining shell formation, thereupon deflating 
and withdrawing the form from the shell, coat 
ing the exterior of the shell with a vapor sealing 
substance, applying a layer of insulation to the 
exterior of the coated shell, and finally placing 
an outer layer of concrete over the coated shell 
which upon setting provides an exterior shell 
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ing substance, spraying the exterior of the coated 
shell with insulating material thereby to build 
up thereon a layer of insulation, and finally shoot 
ing a layer of concrete over the insulation which 
on setting provides an outer shell superimposed 
on and insulated from the first formed shell. 

9. The method of constructing shell-form 
building structures of the continuous wall, self 
supporting type suitable for use as dwellings, bar 
racks, hangars and the like by the use of an in 
ternal form only, which consists in anchoring to 
a suitable foundation a normally deflated pneu 
matic form of size and shape as upon inflation 
to correspond substantially to the interior of the 
intended structure, inflating the form, laying a 
reinforcing mesh over the exterior. of the in 
fated form, 'shooting concrete through said mesh 
and on to and over the form in such manner as 
to build up thereon a relatively thin and continu 
ous layer of concrete embedding the mesh, main 
taining the form inflated until the concrete has 
set to a self-sustaining shell formation, there 
upon deflating and Withdrawing the form from 
the shell, applying a layer. of insulation over the 
exterior of the shell, and finally shooting an 
outer layer of concrete over the insulation which 
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. Superimposed on and insulated from the first 
formed shell. r 

8. The method of constructing shell-form 
building structures of the continuous wall, self 
Supporting type suitable for use as dwellings, bar 
racks, hangars and the like by the use of an in 
ternal form only, which consists in anchoring to 
a suitable foundation a normally deflated pneu 
matic form of size and shape as upon inflation 
to correspond substantially to the interior of the 
intended structure, inflating the form, shooting 
concrete over the exterior of the form in Such 
manner as to build up thereon without the aid 
of an external form a relatively thin and continui 
Ous layer of the concrete, maintaining the for 
inflated, until the concrete has set to a self 
sustaining shell formation, thereupon deflating 
and withdrawing the form from the shell, coat 
ing the exterior of the shell with a vapor seal 
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upon hardening provides an Outer shell superim 
posed on and insulated from the first formed 
Shell. 

10. The method of constructing shell-form 
building structures of the continuous wall, self 
supporting type suitable for use as dwellings, bar 
racks, hangars and the like by the use of an in 
ternal form only, which consists in anchoring to 
a suitable foundation a normally deflated pneu 
matic form of size and shape as upon inflation to 
correspond substantially to the interior of the in 
tended structure, inflating the form, laying a re- . 
inforcing mesh Over the exterior of the inflated 
form, shooting concrete through said mesh and 
On to and Over the form in such manner as to 
build up thereon a relatively thin and continuous 
layer of concrete embedding the mesh, maintain 
ing the form inflated until the concrete has set to 
a self-sustaining shell formation, thereupon de 
flating and withdrawing the form from the shell, 
coating the exterior of the shell with a vapor 
Sealing substance, spraying the exterior of the 
COated shell with an insulating material until a 
layer of insulation of required thickness is built 
up thereon, and finally shooting an outer layer 
of concrete over the insulation which upon hard 
ening provides an exterior shell superimposed on 
and insulated from the first formed shell. 

11. The method of constructing shell-form 
building structures of the continuous wall, self 
Supporting type Suitable for use as dwellings, 
barracks, hangars and the like, which consists in 
anchoring to a suitable foundation a normally 
deflated pneumatic form of size and shape as upon 
inflation to correspond substantially to the inte 
rior of the intended structure, inflating the form, 
first placing concrete on the top of the form and 
then applying concrete to the side of the form 
whereby the load of the concrete placed on the 
top of the form effects adjustment of the side 
thereof to final shape prior to the placing of 
concrete against the latter, and maintaining the 
form inflated until the concrete has set to a self 
Sustaining shell formation. 

12. The method of constructing shell-form 
building structures of the continuous wall, self 
supporting type suitable for use as dwellings, bar 
racks, hangars and the like, which consists in 
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anchoring to a suitable foundation a normally 
deasted pneumatic form of size and shape 23 
upon inflation to correspond substentially to the 
interior of the intended structure, aflating the 
form, first placing, a layer of CO2 icrete over the 
top portion of the form thereby to oigtain a con 
trolled deformation of the for a 1nder the load 
of the concrete and thereugoa e2teading SSid 
layer to the sides of the form, and maintaining 
the form inflated until the concrete a 3S Sei, Q 3, 
self-sustaining shell formation. 

13. The method of constructing shell-form 
building structures of the continuous Wall, self 
supporting type suitable for SeaS dwellings, bar 
racks, hangars and the like, Whigh consists in 
anchoring to a suitable foundation a YOriginally de 
flated pneumatic form of size and shape as upon 
inflation to correspond Substantially to the inte 
rior of the intended structure, initiating the for, 
shooting a layer of concrete over the for from 
top to bottom thereof whereby the load of the 
concrete first applied to the top portion of the 
form effects adjustment of its side portio;is to 
final shape prior to the shooting of the concrete 
thereagainst, and maintaining the forin initiated 
until the concrete has set, to a self-sustaining 
shell formation, deflating and withdrawing the 
form from the shelli. 

14. The method of constructing shell-form 
building structures of the continuous wall, self 
supporting type slaitable for use as dWellings, 
barracks, hangars and the like, Which consists in 
anchoring to a suitable foundation a normally 
deflated pneumatic form of size and shape aS 
upon inflation to correspond Substantially to the 
interior of the intended structure, inflating the 
form, first shooting a layer of concrete over the 
top portion of the form to obtain a controlled 
deformation of the side portions thereof under the 
load of the concrete, thereupon Shooting a con 
tinuation layer of concrete against the deformed 
Side portions of the form, and maintaining the 
form inflated until the concrete has set to a self 
Sustaining Shell formation. 

15. In the method of constructing shell-form 
concrete buildings by placing a continuous layer 
of concrete over the exterior of an inflated pneu 
matic form which is deflated upon Setting of the 
concrete, the steps of first placing the concrete on 
the top portion of the form, and thereupon and 
prior to applying the Concrete to the side of the 
form adjusting the preSSure at which the for is 
maintained in relation to the load of the concrete 
placed on the top thereof in such nanner as 
Whereby to obtain a controlled deformation of the 
form. 

16. In the method of constructing shell-form 
concrete buildings by placing a contis)Ous layer 
of concrete Over the exterior of an inflated pneu 
matic form which is defiatad upon setting of the 
concrete, the steps of placing the concrete over 
the top portion of the form first, whereby the 
form adjusts itself to final shape under the load 
of the so placed concrete, and thereafter, in a 
Working down operation, placing the concrete 
over the side portions of the form. 

17. In the method of constructing shell-form 
concrete buildings by placing a continuous layer 
of concrete over the exterior of an inflated pneu 
matic form which is deflated upon setting of the 
concrete, the steps which consists in first shooting 
concrete over the form in such manner as to 
build up thereon without the aid of an external 
form a thin and continuous layer of concrete 
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which upon setting forms B. Self-sustaining shell, 
defairag and withdrawing the 3otia from the 
shell following setting thereof, and thereupon 
utilizing the resulting shell as a seconday intere 
anal forra by placing concrete to any desired thick 
Sless over the Sana. 

18. A pneuxnatic form for use in the carastraca 
tion of shell-for a structures of size and shaga 
Saiiabie for use as injelings, hangars, kairaci's 
23 Ai the like, consisting of a hollow body having 
2, botto Y shaped to lie flat on , horizontal for 7 
dation surface and side and top Wall portions 
Which are so shaped that upon inflation the body 
corresponds to the interior of the intended sic 
ture, the body being fashioned from rubberized 
and rubber-surfac2d Inultiply fabric, the hocy 
sing provided along its lower edge corner "With 

an anchoring strip carrying sectional tie aeans 
adaptsd to cooperate with anchoring hooks pro 
Vided on 8he foundation. 

19. A pneumatic form for use in the construce 
tion of shell-form structures of size and shape 
Suitable for use as dwellings, hangars, barracks 
and the like, consisting of a hollow body having 
a, bottorn shaped to lie flat on a horizontal foun 
dation surface and side and top wall portions 
which are so shaped that upon inflation the aody 
corresponds to the interior of the intended struc 
tly re, the body being fashioned from rulerized 
and rubber-Surfaced multiply fabric, the loody 
ioeing provided along its lower edge corner Sith 
3.n anchoring strip which is notched at intervals 
along its length and which carries rigid ties ax 
tending across the open ends of the notches for 
cooperation with anchoring hooks provisied on 
the follidation. 

20. A pneumatic for a for use in the construc. 
tion of shell-form structures of size and shape 
Suitable for use as dwellings, hangars, barracks 
and the like, consisting of a hollow semi-spharical 
body having a bottom shaped to lie at of a 
horizontal foundation surface and upwardly ex 
tending and continuous side and top Walls, the 
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body being fashioned from rubberized multiply 
fabric and being Surfaced With rubber both inside 
and out, an exteriorly disposed anchoring flap 
extending along the lower edge corner of the 
body, and said flap carrying sectional tie rods 
for cooperation with anchoring means on the 
foundation. 

21. A Shell-form concrete structure constituted 
by a continuous wall of concrete consisting of a 
set layer of initially wet concrete placed without 
the aid of an external form over the exterior 
Silrface of an inflated pneumatic form of sub 
Stantially semi-circular section which is capable 
of limited deformation under load, said wall ex 
tending along a curvature which is the resultant 
of the semi-circular sectional shape of the form 
and the deformation of the form under the load 
of the Wet concrete which is first placed on the 
top portion thereof and which causes the form 
to flatten and its side Wall portions to bulge out 
Wardly prior to the placing of the concrete there against. 

22. A shell-form concrete structure constituted 
by a continuous wall of concrete consisting of 
a set layer of initially wet concrete placed with 
out the aid of an external form over the exterior 
surface of an inflated pneumatic form of sub 
stantially semi-circular section which is capable 
of li inited deformation under load, said wall ex 
tending along a curvature which, considered 
transversely, approaches that of the semi-circular 
Section of the form but which is flattened at its 
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top portion and bulged outwardly at its side por 
tions due to the deformation of the form under 
the load of the wet concrete which is placed on. 
the top portion of the form prior to being placed 
against the side portions thereof. 

23. A shell-form concrete structure comprising 
inner and outer shells, the inner shell consisting 
of a set layer of initially wet concrete placed 
without the aid of an external form over the 
exterior surface of an inflated pneumatic form 
of substantially semi-circular Section which is 
capable of limited deformation under load, said 
wall extending along a curvature which is the 
resultant of the Semi-circular sectional shape of 
the form and the deformation of the form under 
the load of the wet concrete which is first placed 
on the top portion thereof and which causes the 
form to flatten and its side Wall portions to bulge 
outwardly prior to the placing of the wet concrete 
thereagainst, the Outer shell consisting of a set 
layer of concrete placed over the inner shell and 
conforming generally to the shape of the latter, 
the outer shell adjacent its base line and below 
the bulge of the inner shell having thickness Such 
that the outerface of said shell from the base 
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line to the region of said bulge extends substan 

O 

tially vertical. 
24. A shell-form concrete structure comprising 

inner and outer shells, the inner shell consisting 
of a set layer of initially wet concrete placed 
without the aid of an external form over the 
exterior surface of an inflated pneumatic form 
of substantially semi-circular section which is 
capable of limited deformation under load, said 
wall extending along a curvature which, con 
sidered transversely, approaches that of the semi 
circular section of the form but which is flattened 
at its top portion and bulged outwardly at its 
side portions due to the deformation of the form 
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under the load of the wet concrete which is placed 
on the top portion of the form prior to being 
placed against the side portions thereof, the Outer 
shell consisting of a set layer of concrete placed 

, over the inner shell and conforming generally 
to the shape of the latter, the outer shell adja 
cent its base line and below the bulge of the inner 
shell having thickness such that the outer face 
of said shell from the base line to the region. 
of said bulge extends substantially vertical. 

WALLACE NEFF. 


