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3,012,390
FORM FOR CONCRETE SHELTER

Francis Le Roy Harris, Okizhoma City, Okla,, asaxgnor
to Stormaster Toernade Shelter Co.,, a corporation of
Oklahoma

Original application Oct. 3, 1955, Ser. Mo, 537,958, now
Patent No. 2,936,564, dated May 17, 1968, Divided
and this application Feb. 18, 1968, Ser. Mo, 15,006

1 Claim. {CL 25-—-124)

This invention relates to shelters. In particular, the
invention is directed to an underground shelter to aﬁord
Drotectlon agamst storms and bomb raids.

No. 537 950 filed Octooer 3, 1935 for a Shelter, and
now Patent No. 2,936,504,

The objects of the invention are to produce a shelter

which can be constructed quickly and permanently; to

roduce a process by means of which a monolithic con-
crete structure can be quickly conmstructed; and to pro-
duce a concrete form which can be used for producing a
monolithic concrete shelter, and which can be demounted
for the construction of other similar structures.

In general, these objects are obtained by first fabricat-
ing a form having side walls composed of panels of ar-
cuate shape, and a roof composed of panels comprised
of circular segments. A stairwell panel form is used in
conjunction with the side wall panels. These panels are
bolted together on the inside of the form to assemble
them into a complete form unit. After a hole of greater
size than the form has been dug into the ground, the
form is then assembied in the hole. Concrete is then
poured in the space between the sides of the hole and
the wall of the form, and over top of the form so as to
produce a monolithic concrete siructure. After the con-
crete has set, access to the interior of the form is made
through the stairwell, and the form segments unbolted,
and removed individuaily through the stairwell, thus leav-
ing the completed concrete structure.

The means by which the objects of the invention are
obtained are described more fully with reference to the
accompanying drawings, in which:

FIGURE 1 is a cross-sectional view through a shelter
constructed by pouring concrete around the form;

FIGURE 2 is a perspective view of the completed con-
crete structure;

FIGURE 3 is a plan view of the assembled concrete
form;

FIGURE 4 is a cross-sectional view on the line 4—4
of FIGURE 3;

FIGURE 5 is an inside elevational view of a side wall
panel;

FIGURE 6 is a cross-sectional view on the line 6—é
of FIGURE 5;

FIGURE 7 is a cross-sectional view on the line 7—7
of FIGURE 35;

FIGURE 8 is a cross-sectional detailed view of the
joint between two wall panels;

FIGURE 9 is a detailed cross-sectional view of the
joint between the pressure plates of two adjacent panels;

FIGURE 10 is a front elevational view of the stair-
well panel;

FIGURE 11 is a rear elevational view of the stairwall
panel;

FIGURE 12 is a plan view of the rcof truss;

FIGURE 13 is a cross-sectional view of the roof; and

FIGURE 14 is a detailed plan view, with a portion cut
away, of the joint between the rcof truss and the side
wall panels.

As seen in FIGURE 1, a hole has been dug in the
ground A into which has been assembled a concrete form
B. Concrete C has been poured between the wall of the
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form B and the ground A and over the form to make the
side walls and roof of a shelter. After the concrete has
set, the form is stripped from the interior of the shelter
and removed through the stairwell to leave a completed
monolithic concrete shelter.

The side walls of the form are composed of a plurality
of similar panels 2 of arcuate section, as, for example,
four in number, and a stairway cJ:corrr"xodatmg panel 4.
Hach circular segment 2 has its longitudinal ends pro-
vided with an inwardly turned flange 6 which is adapted
to-abut, and would then be removably secured to a similar
flange of an adjcining panel by means of bolts 8. The
top edge of each panel 2 has an angle secured thereto to
provide an inwardly turned flange 18, and is reinforced
across its longitudinal length by iransversely extending
angle irons 12. The bottom edge of each panel has an
inwardly extending pressure plate 14 removably bolted
thereto, this pressure plate extending inwardly a distance
at least as great as the natural slope angle of the con-
crete poured around the form. At the same time, pres-
sure plate 14 extends inwardly a distance such as to form
a workman’s step or platform while leaving the shelter
floor surface area substantially uncovered so that a work-
man standing on the platform can rake concrete over the
floor area and finish the floor. Flanges 15 at the ends
of adjoining pressure plates are bolted together. The
stairway panel 4 is likewise provided with said flanges 6
for the purpose of being bolted to adjoining panels 2, a
pressure plate 14, and alsc has inwardly extending top
flange corresponding to flange 10.

However, the stairway panel is, in effect, divided into
two parts 28 and 22, respectively. The upper flanges
1€a and 105 of these two paris are connected by an angle
26 secured by bolts 28 to flange 10, a stairwell opening
39 being formed in parts 28 and 22 beneath angle 26.
Substantially midway of opening 26 is an angle 32 for
each of the panel parts, bolted together by angle 24.
The bottom portion of panel parts 28 and 22 is filled out,
with the bottom sill of the frame for cpening 38 being
bolted to an angle 38. The connection afforded by
angles 26, 34 and 38 affords an expansion place for the
wall panels of the shelter form for the purpose of strip-
ping the panel from the compleLed shetier.

The roof of the shelter form is composed of a truss
covered by a number of circular segment roof plates.
As shown in FIGURES 1, 12, 13, and 14, there is a
central circular ring 56 f;om which radiaily extend anble
irons 52 secured by angle brackets and bolts 56 to ring
50, and by bolts 58 and knee braces 5% to flanges 6
of the side wall panels, Plates 78 are secured along
one edge, respectively, to a roof rafter and have their
outer edges terminating inwardly of the upper edge 72
of the side wall panels and resting on flanges 18. Ad-
jacent roof plates have angle studs 73 secured by bolis
74 to rafters 52, note FIGURES 12 and 14.

The stairwell form is composed of a plurality of risers
80 and treads 82 united together, and having sheet metal
side panels 84 and 8§ as best seen in FIGURE 3. Ver-
tical reinforcing angles 88 are used. The stairwell form
is bolted to angles 18a, 18b, 32, and 6, note FIGURES
1, 4, and 11, to hold the same in place during the pour-
ing of concrete. It is noted that the top portion of side
panels 84 and 86 is extended over top of the roof plates
78 so as to afford an opening through the portion of
the roof. A curb form 99§ is secured to the top of the
stairwell form by cross arms 92.

Before pouring concrete, the edge of the hole is sur-
rounded by an angle form 188, having its ends bolted
to form 9@, so that the poured concrete can be built up
over top of roof plates 76.

To construct a shelter, a hole of greater size than
the concrete form is first dug into the ground. Sids
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panels 2 having the pressure plates 14 bolted thereto,
are then set into the hole, and flanges 6 bolted to each
other, and flanges 15 bolted to each other, on the inside
of the hole. The side panels 2. are leveled by resting
on blocks or upon adjustable feet 110. The halves 20
and 22 of the stairwell panel 4 are then set intc place,
with their side flanges 6 bolted to the adjoining flanges
of panels 2. Halves 20 and 22 are then connected with
the angles 26, 34, and 38. Roof plates are then set
_into place and bolted from the inside by bolts 56 and
58, with ring 59 being closed by a circular plate. The
stairwell form is then lowered into place and bolted to
flanges 6, 10a, 10b, and 32. Curbing 109 is then set
afound the edges of the hole and secured to curb $0.

After suitable metal reinforcing has then been placed
in the space between the form and the walls of the hole,
conerete is them poured, Workmen from the interior
of the form watch the flow of concrete flowing beneath
the form and under pressure plates 14.. The purpose of
pressure plates 14 is to prevent the concrete from in-
discriminately spilling into the form, and produces suffi-
cient friction so that when the concrete has reached
the level of the pressure plates, its flow can be stopped
simply by not assisting the flow of concrete by pulling
it from beneath the pressure plates, as these plates pro-
vide sufficient resistance . against the free flow of con-
crete therebeneath. - Bach pressure plate in addition con-
stitites a step for the workman inside the form. The
workmen then standing on the pressure plates simply
smooth over the floor surface. :

Concrete is then continued to-be poured between the
form and the walls of the hole, bemeath the stairwell
form, and up over the roof panels 78, the height of the
concrete being regulated by curbs 24 and 16§.

After the concrete has set, entry into the form is made
through the.stairwell.. The pressure plate for the stair-
well panel 4 is then unbolted, knocked loose, -and re-
moved. In connection with all the bolts, it does not
matter if the bolt heads remzin in the set concrete, the
nuts being readily removed from the inside of the form.
The angles 26, 34, and 38 are umbolted and removed.
A sufficient gap remains between panels 28 and 22 so
that these panels can be canted and slipped out of place.
When being removed the panels 20 and 22 drop down-
wardly so that when the roof panel thereabove is un-
bolted, sufficient clearance exists for the dropping of
this roof panel. The removal of this one portion of
the form consequently provides sufficient clearance for
the successive removal of the roof panels and the re-
maining side panels, all of which are carried up through
the open stairwell, and the stairwell itself finally lifted
away. As shown in FIGURE 2, the roof is completed
by the provision of trap doors 128,
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The monolithic reinforced concrete structure thus pro-
duced is of great strength and gives adequate protection
against storms such as tornadoes, and against bomb raids.
The structure is waterproof, and may be formed with
walls of any thickness, a thickness of some 8 to 12
inches being preferred. The hole for the form can be
quickly dug, as with a clamshell digger, with the form
being erected, and the concrete poured within a matier
of a few hours. By using the pressure plates, the fioor
slab is poured at the time the entire shelter is con-
structed, and thus eliminates a separate step for the pour-
ing of the slab. . In addition, the monolithic construc-
tion tends to make the structure waterproof, so that any
additional waterproofing is reduced to a minimum. The
coficrete form is constructed of sheet metal of appropri-

‘ate weight, and can be used over and over again for

the construction of shelters. - Although the shelter has
been described with reference to a circular structure,
it is obvious that shelters of other shape can also be
constructed, as the -novel method of pouring the floor
slab, and the use of the separate stairwell panel adapt
themselves to any shelter shapes which are to be con-
structed in the manner of the imvention. It is further
apparent that while the form has been bolted together,
other detachable fastening means such as wedges or the
like can be substituted for the bolis, as long as they are
unfastenable from the interior of ‘the form.

Having now described the means by which the objects
of the invention are obtained,

i claim:

A concrete form for an underground shelter: compris-
ing a plurality of wall panels, a stairwell wall panel,
roof panels, a stairway form, a combined pressure plate
and step extending inwardly from the lower edge of
each panel a distance at least as great as the natural
slope -angle of the concrete to be poured around the
form, and forming a workman’s platform while leaving
the shelter flcor area substantiaily uncovered, and means
for demountably joining said panels together and said
sairway form to said stairwell panel from the inside of
the shelter form.
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