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This invention relates to improvements in the 
art of fabricating buildings or the like. 
While the present invention has broad ap 

plicability to the fabrication of various conven 
tional, structures such as houses, garages, and 
factories, it is a particular object to provide a 
building construction capable of withstanding to 
a maximum extent the rigors of modern Warfare. 
The invention is therefore particularly Suited for 
use in constructing air raid shelters, light forts, 
pillboxes, and ordnance and munition buildings. 
In connection with this type of use, while it is 

not possible to devise a construction which will 
withstand all direct bomb hits, nevertheless 
such direct hits are relatively rare and a great 
majority of damage from bombs affects struc 
tures which are near to Or in the general region 
of the explosion. Such damage results from the 
excessive pressures in one direction created by 
the explosion itself, and from forces acting in a 
reverse direction immediately after the explosion 
When the air rushes in to fill the void or vacuum 
caused by the explosion. 

It is an object of the present invention to pro 
vide a building construction of preformed, inter 
fitting elements capable of withstanding said 
abnormal and excessive pressure conditions ce 
ated by nearby bomb explosions, and also capa 
ble of withstanding glancing hits and hits from 
shrapnel, the said resistance of the improved con 
struction being due to a combination of features 
including stress lugs, stress bolts, and a novel cor 
ner interlock resistant to stresses from all direc 
tions and adapted to distribute such stresses to a 
plurality of units to minimize the strain which 
might otherwise have to be borne by a single unit. 
A further object of the invention is to provide 

a construction as above described wherein the 
corner interlock is free of exterior projections. 
A further object of the invention is to provide 

means whereby a building may be fabricated 
from preformed units of concrete or the like in a 
few hours' time, the units being equipped with in 
terlocking features which permit the use of in 
experienced labor. 
A still further object of the invention is to pro 

vide a building construction fabricated from in 
terlocking and cooperating units, which construc 
tion permits quick disassembly of the units and 
transportation to a new location for further use; 
the invention is thus well adapted for use in con 
nection with modern warfare. 
A further object of the invention is to provide 

in a building construction, novel footing units 
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having joints designed to equalize stresses on the 
units. 
Other objects of the invention are to provide in 

a building construction means for preventing the 
entrance of poison gas between the assembled 
units; means adapted to aid in the support of 
Sandbags Or the like on the roof; and means 
spaced upwardly above the roof for receiving the 
main force of direct hits to thereby protect the 
roof proper. 
With the above and other objects in view, the 

invention consists of the improvements in the art 
of fabricating buildings, or the like, and all its 
parts and combinations as set forth in the claims, 
and all equivalents thereof. In the accompany 
ing drawings, in which the same reference nu 
merals designate the same parts in all of the 
Views, 

Fig. 1 is a perspective view of an air raid 
shelter; 

Fig. 2 is a top view of one of the wall elements; 
Fig. 3 is a side view of said element; 
Fig. 4 is a side view of a different wall element, 

where the dimensions of the building are such 
that the element can extend from one corner to 
the other; 

Fig. 5 is a fragmentary side view of a starting 
Wall element having increased width; 

Fig. 6 is an enlarged sectional view taken on 
line 6-6 of Fig. 3; 

Fig. 7 is a fragmentary perspective view of one 
of the Wall elements, showing the formation at 
the end of Said element for use in the novel cor 
ner interlock; 

Fig. 8 is a side view of a special finishing wall 
element of increased thickness having only one 
end adapted for use at a corner; 

Fig. 9 is a side view of a similar element hav 
ing both ends adapted for use at corners; 
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Fig. 10 is an end view of an interior cross 
beam for use in forming partitions within a 
building; 

Fig. 11 is a side view of said beam showing the 
method of interlocking its ends with a wall mem 
ber of the type shown in FigS. 12 and 13; 

Fig. 12 is a top view of a stretcher wall ele 
ment; 

Fig. 13 is a side view of said element; 
Fig. 14 is a top view of one of the footing mem 

bers; 
Fig. 15 is a front elevational 

ing member; 
Fig. 16 is an end view of the footing member; 
Fig. 17 is a transverse sectional view through 

view of said foot 
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one of the footing members showing wall ele 
ments and a floor unit assembled thereon, 

Fig. 18 is an elevational view of one of the inner 
roof units; 

Fig. 19 is a side view of a gable filler unit; 
Fig. 20 is an end view of a building structure, 

part being broken away; 
Fig. 21 is an enlarged fragmentary Sectional 

view taken on line 2-2 of Fig. 20 showing de 
tails of the roof assembly; 

Fig. 22 is a horizontal sectional view through 
a building showing the footing units, Wall units 
assembled thereon, partition beams, and foor 
units, parts being broken away; 

Fig.23 is a side elevational view of a building 
utilizing the improved construction, parts being 
broken away 

Fig. 24 is a perspective view looking from the 
interior of a building incorporating the improved 
construction; 

Fig.25 is a fragmentary perspective view show 
ing a number of assembled wall units to illustrate 
a slightly modified form of corner interlock; 

Fig. 26 is a fragmentary plan view on an en 
larged scale of the group of elements shown in 
Fig. 25; and 

Fig. 27 is a fragmentary side elevational view 
of the group of elements of Fig. 26. 
In carrying out the present invention there 

are a limited number of elements or units which 
are necesssary in the formation of a building, 
and by having a supply of these elements various 
different buildings may be erected. It is also 
possible to quickly disassemble any of the struc 
tures and to use the units either in the same lo 
cation for building a different structure, or in a 
different location for erecting any desired type of 
building. The standard units are all preferably 
formed of cast reinforced concrete, but for SOme 
purposes other materials are obviously suitable. 

Wall elements 
Referring to Fig. 1, illustrating one type of 

air raid shelter, a long side Wall consists of tiers 
of wall elements, each tier comprising an ele 
ment 30 (Fig. 2) at each end and an element 3 
(Fig. 12) in between the two elements 30. The 
element 30 has one end specially formed as at 32 
to cooperate with similar elements in providing 
an unusual form of corner interlock particularly 
adapted for use in resisting strains in all direc 
tions, such as the elements of an air raid shelter 
might be subjected to. The other end of the 
element 30 has a dovetail projection 33 for co 
operation with the dovetail recess 34 of the ele 
ment 3. The other end of the element 3 may 
be equipped with a dovetail projection 35 for co 
operation with a second element 30. The Second 
element 30, however, differs from the element of 
Fig. 2 in that in lieu of the dovetail projection 
33 it must have a dovetail recess like the recess 
34 of Fig. 12. 

Tiers of the elements thus arranged are built 
up to desired height, and if a door is desired 
such as the door 35, certain of the Wall forming 
elements must be of special length tr cooperate 
in leaving a suitable opening. 
In cross-sectional view all of the wall forming 

elements are like or similar to the showing of 
Fig. 6. In this figure it may be seen that from 
the top of each element are spaced stress dis 
tributing lugs 36 for cooperation with stuilarly 
shaped recesses 36 in the bottom of an element 
thereabove. Also on the top of each element 
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having upwardly converging sides 38. These 
tongues are received in elongated grooves 37 
formed on the lower side of an element there 
above. Where the construction is desired for 
war-time use soft mastic strips 39 may be en 
ployed on top of the tongues 37. These strips 
may be formed of any material which is inex 
pensive, compressible, and mastic, such as rubber 
or rubber compositions, asphalt, or aSphalt treat 
ed fabric. The use of strips of this type form 
a seal extending throughout the major portion 
of the length of each element to prevent gas 
from entering between the elements, because 
When One unit is placed on top of another the 
weight of the unit above compresses the nastic 
material, making a gas-tight Seal. Also enter 
ing into the combination for producing an ef 
fective Sea between the elements are stress dis 
tributing bolts 4 (see Figs. 20 and 23) which 
extend through suitably located openings 42 in 
the wall elements, and which may continue to the 
top of a Side Wall as in Fig. 23, or to the roof as 
in Fig. 20. The lower ends of these bolts are 
suitably anchored in a manner to be hereinafter 
explained, and the upper ends may be provided 
with nuts 43 which may be tightened to further 
compress the mastic material and aid in perfect 
ing the Seal. 
Where the building is to be semi-permanent in 

character, Wire ties 40 may be cast into the Sid FS 
of the elements to facilitate the attachment of 
furring strips. This, therefore, makes it possible 
to apply plaster if desired. 
Where a wall of a building is of limited length, 

a single element 44 (see Fig. 4) may be employed 
to extend the entire length of the Wall. In such 
case both ends of the element are provided with 
means for effecting a corner interlock, as indi 
cated at 32 in Fig. 4. 
Inasmuch as two of the elements. When inter 

locked at the corners by the means 32 are in off 
Set horizontal planes, it is necessary When start 
ing a building to use as a starting element on one 
Wall, an element of special thickness such as the 
element 45 of Fig. 5. The extra material at a 
in said element Will extend downwardly to meet 
the footings and prevent a gap which Would 
otherwise occur. The use of these elements 45 
of Special thickness on the end walls is indicated 
in Figs. 1 and 20. Similarly, at the top of the 
Wall a special condition arises necessitating the 
use of a special finishing element 46 or 47 (Figs. 
8 and 9). These elements 46 or 47 have the ex 
tra thickness at b So that the top of the wall 
in which they are employed will be flush with the 
top of a wall at right angles thereto. 

Corner interlock 
The novel corner interlock which is of such 

importance in the present invention effectively 
interlocks a plurality of elements so that the 
s' esses upon any one element are distributed to 
other adjacent elements. The corner is also ar 
ranged so that there are no projecting ends. 

Referring first to Figs. 2, 3, and 7, the upper 
Surface has a transverse notch or recess 48 there 
in adjacent an end. The recess 48 extends at 
right angles to the longitudinal axis of the ele 
ment. The receSS 48 is preferably tapered down 
wardly in width, as is clear from Fig. 3, and the 
bottom of the recess terminates at 49, approxi 
inately midway of the thickness of the element. 
Intermediate the length of the recess or notch 
48 is a projection 50 having upwardly tapering 

are spaced elongated tongues 37 (see also Fig. 2) 75 sides i. This projection extends transversely of 



2,800,140 
the recess 4 and substantially in line with the 
longitudinal axis of the element. The top of the 
projection terminates short of the top aur 
face of the element, as is clear from Figs. 3 and 7. 
The lower side of the element adjacent the end 

is shaped to provide a tongue U2 which extends in 
the direction of the longitudinal axis of the ele 
ment and at right angles to the direction of ex 
tent of the recess or notch 48. The tongue is 
complemental in shape to the recess 48, and has 
its lower side formed intermediate the length of 
said tongue, with a recess which is comple 
mental in shape to the projection 0. 
A modified form of corner interlock is illus 

trated in Figs. 25, 26, and 2, wherein the ele 
ments 30' have end portions of increased width 
as at 54 with angular surfaces 4' leading to said 
portions of increased width, which, as shown in 
Fig. 26, form an interior reinforcing web at the 
corner. The only other difference in the construc 
tion of Fig. 25 and the construction of Fig. 7 re 
sides in the length of the interlocking parts, such 
length being obviously greater in the form of 
Figs, 25, 26, and 27 because of the increased width 
of the elements 30'. The same reference numer 
als are applied to the interlocking portions in 
Figs. 25, 26 and 27 as are applied to the corre 
sponding parts in Figs. 2, 3, and 7. 
The method of assembling the elements at the 

corners is the same for the form of invention of 
Figs. 2, 3 and 7 as for the form of invention of 
Fig. 25, and reference is therefore made to said 
latter figure as well as to Figs. 26 and 27. The 
lowermost element, designated A, has its trans 
verse recess 48 engaged by the tongue 2 of an 
element B extending at right angles to the ele 
ment A. In fitting into the recess 48, the central 
recess 53 of the tongue 2 obviously engages the 
complementally shaped projection 50 within the 
recess 48. At the same time there is a bracing 
engagement at 55, see Fig. 26, and at 6. The 
tongue 52 interlocking with the recess 48 provides 
an unusually firm interlock because there is a 
close interlock at right angles between the pro 
jection 50 and the recess 53 of the tongue 52. 
After the elements A and B are connected, an 
element C is superimposed on the element A, and 
the tongue 52 of the element C engages with the 
recess 48 of the element B and also with the pro 
jection 50 within the recess. 48. Similarly an 
other element D is superimposed on the element 
B, and the wall is built up to a desired height. 
During such building up of the walls, the lugs 

36, see Figs. 3 and 6, and the elongated tongues 
37 are, of course, engaged with the recesses 3B 
and elongated grooves of the superimposed 
element, as is clear from Figs, 3 and 6. This 
type of engagement between the members 87 and 
37' is also clearly shown in Fig. 24. 

Footing units 
It is preferred, in order to rigidly support the 

structure in an efficient manner, to employ spe 
cially formed footing units 57, of concrete or 
other/suitable material. These footing units are 
best illustrated in Figs. 14 to 17 and Fig. 24. 
Each footing member comprises a base portion 
58 having an elongated upstanding projection 5 
thereon which renders the units substantially 
an inverted T in cross-section, as shown in Figs. 
16 and 17. The portion of the base 8 which 

O 

15 

20 

30 

40 

with the lower ends of the stress bolts f. 

w 3 

the base portions 8 of the footings. The side 
and end edges of the flooring sections may be 
tapered, as at , to provide a space for the re 
ception of a sealing mastic 4, as shown in Fig. 
1. The material 4 nay be similar to the ma 
terial of 88, shown and described in connection 
with Fig. 6. Mastic material 4 may also be 
employed between the meeting edges of adjacent 
flooring sections, as shown in Fig. 22, 
One end of each footing unit is formed with 

downwardly converging mortises 5 for the re- . 
ception of complemental tenons on the end 
of an adjacent footing unit. This special type of 
joint between the ends of the footing units is 
effective in carrying the stresses from one unit 
to the next. For the corners of a building struc 
ture the footing units may be L-shaped, as at 67, 
Fig. 22. 
The inner side of the upstanding part of each 

footing unit may be recessed, as at 68 (see Figs. 
14 and 24), and projecting into each recess from 
the base of the footing unit is an internally 
threaded sleeve 69. The sleeves 69 are preferably 
loose in the footings so that they may be moved 
laterally, to some extent for proper allinement 

By 
inserting the hand into the recesses 68 such 
alinement can be readily effected, and the lower 
...threaded ends of the stress bolts can be read 
ily anchored to the footing units, as is clearly 
shown in Fig. 24. 

In assembling the walls, the wall elements are 
preferably formed in several lengths so that on 
long walls the meeting ends may be staggered, 
as at TD (Fig. 1), to prevent, undue weakening. 

Partitions and roof 
If it is desired to have partitions within the 

building, some of the wall, elements may be 
notched, as at T. (Figs. 12 and 13), for interlock 
ing engagement with specially formed ends 72 
of interior beams T3, as shown in Figs. 11 and 22. 
One or more of said beams 73 may be employed 

50 

in anchored relationship with the walls to sup 
port other partition forming members, which 
may have recesses for interlocking engagement 
with the lugs 4 of the beams T3. At the top of 
the longer side walls the stress bolts 4 may ter 
minate in recesses 7, see Fig. 24, and the nuts 43 
may be applied to the threaded upper ends of 
said bolts. . The stress bolts on the end walls 
may extend upwardly through gable filler ele 
ments TT (see Fig. 20), and through the end most 
roof units 78, where nuts 43 may be applied to 
the threaded upper ends. The endmost roof 
forming units B, shown in Fig. 20, are assen 
bled in conjunction with other inner roof-form 
ing units O (see Fig. 18), and some or all of 
these inner units may be trussed as at f. The 
roof units TS and B are assembled, as shown in 
Figs, 1, 21, 23 and 24, there being a tongue and 
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extends inwardly of the building is formed with 
openings 60 for the reception of stress lugs 
which extend downwardly from flooring. Sec 
tions B2, whereby the flooring is supported on 5 

groove engagement, as at 82 (Fig. 21), between 
the sides of the roof-forming units. The top 
most wall-forming elements 30 on the long walls 
of the structure, and which form bearings for the . 
roof members, may have anchoring bolts pro 
jecting upwardly therefrom, as shown in Fig. 23, 
and extending through openings in the roof 
forming units 78 and O. Nuts 84 may be thread 
ed on the projecting threaded ends of the bolts 
3, whereby the roof units may be tightly con 
nected to the upper edges of the side walls. 
As shown in Fig. 21, mastic material form 

ing a seal against poison gas, similar to that 
described in connection with Fig. 6, may be em 

  



4. 
ployed in the tongue and groove connections be 
tween the roof units. Horizontal stress bolts 
may also be employed to additionally connect the 
roof-forming units and may be provided with 
the usual nuts which, when tightened, will Com 
press the mastic material 85 and insure an effec 
tive seal against gas. 
The gable filler units shown in Figs, 19 and 

20 are of decreasing length and are placed in 
superimposed position as illustrated, Stress lugs 
87 on the upper edges of the filler units 7 are 
cooperable with stress lug recesses 88 in the 
lower sides. In addition there may be a tongue 
and groove engagement between the Superim 
posed gable filler units, as well as between the 
ends of the gable filler units and the roof-form 
ing units 78, as indicated at 89 in Fig. 21. 

Special roof protection features 
Where the roof units are for use in an air raid 

shelter or the like the lower ends of the units may 
be formed with upstanding projections 90 which 
cooperate in assembly to provide a parapet Wall 
for holding sand bags 9t, or other like material, 
in position on the roof, as shown in Fig. 20. In 
addition, in order to protect the roof proper from 
direct hits it is advantageous to have a frame 92 
supported on corner uprights 93, as shown in 
Fig. 1. Auxiliary roof members 94 may then be 
laid on the frame 92 to receive the direct results 
of a hit and probably save the roof proper. 
From the above it is believed clear that the 

construction is unique in its strength and ability 
to withstand strains in all directions. The Com 
bination of the stress lugs fitting in recesses, the 
stress bolts which extend vertically through all of 
the wall elements, and the unusual corner inter 
lock, serves to distribute stresses on any one ele 
ment to a plurality of elements so that no great 
forces will have to be borne by any single unit. 
The unusual footing units with the stress equaliz 
ing end joints are so designed that regardless of 
the direction of the stress placed upon a single 
unit a portion of said stress will be passed on to 
the adjacent units. The end connections be 
tween the footings are so designed that allinement 
of the footings is automatic. The manner in 
which the inside beams T3 are anchored to the 
walls and the use of stress lugs on the flooring, 
which lugs are engageable with recesses in the 
footings, creates a spreading effect to aid the 
walls in resisting exterior stresses. 

It is obvious that the building constructions 
illustrated in Figs. 1, 20, 22, 23 and 24 are merely 
illustrative and that various types of structures 
of different size and shape may be formed. The 
various building units and elements may also be 
varied in size and proportions to Suit require 
mentS. 
For small air raid shelters or the like the roof 

units, together with the gable filler units, may be 
employed alone without any supporting Walls. 
This makes an inexpensive, quickly erected 
shelter. In connection with such use, the parapet 
walls 90 for holding sand bags and the auxiliary 
roof 94 are desirable additions. The unusual 
corner interlock shown in Figs. 7, 25, 26 and 27 
is applicable for use in any type of construction 
work wherein extra strength and rigidity are in 
portant and may be used advantageously in the 
building of furniture or other articles out of WOOd. 
Warious other adaptations may occur to those 

skilled in the art, as well as additional changes 
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contemplated as may come within the scope of 
the claims. 
What we claim is: 
1. Elements for use in construction work, each 

comprising an elongated member having a receSS 
extending into one side thereof, and having an 
opposite side formed to provide a tongue of leSS 
width than the element and which is comple 
mental in shape to said recess, said tongue extend 
ing in a direction at right angles to the direction 
of extent of the recess and the top of the tongue 
meeting the bottom of the recess on a line mid 
way of the vertical thickness of the element, the 
tongue of one element being adapted to engage 
the recess of an element at right angles thereto. 

2. Elements for use in construction Work, each 
comprising an elongated member having a recess 
extending into one side thereof transversely of 
the element and having an opposite side formed 
to provide a tongue of less width than the element, 
Said tongue being complemental in shape to said 
recess and extending in the direction of the longi 
tudinal axis of the element, the top of the tongue 
meeting the bottom of the recess on a line mid 
way of the vertical thickness of the element, the 
tongue of one element being adapted to engage 
the recess of an element at right angles thereto. 

3. Elements for use in construction Work, each 
Comprising an elongated member having a trans 
verse recess extending into one side thereof a 
Short distance from an end of the element and 
having an opposite side formed to provide a 
tongue of less width than the element, said tongue 
being complemental in shape to said recess and 
extending in the direction of the longitudinal axis 
of the element with one end of the tongue termi 
nating at the end of the element, the top of the 
tongue meeting the bottom of the recess on a line 
midway of the vertical thickness of the element, 
the tongue and recess being positioned in bisect 
ing relationship with one another whereby when 
the tongue Of One element is engaged in the recess 
of another element at right angles to said first 
element a strong flush Corner is formed. 

4. Elements for use in Construction Work, each 
Comprising an elongated member having a recess 
extending into one side thereof and having an 
opposite side formed to provide a tongue which is 
Complemental in shape to said recess and which 
tongue extends at right angles to the direction of 
extent of said recess, there being a projection ex 
tending transversely of an intermediate portion of 
said recess, and said tongue being of bifurcated 
form to provide a recess intermediate the length 
Of said tongue which is complemental in shape to 
the projection in the first-mentioned recess, the 
bifurcated tongue of one element being adapted 
to engage the recess and projection of an element 
at right angles to said first element. 

5. Elements for use in construction work, each 
Comprising an elongated member having a trans 
Verse recess extending into One Side thereof and 
having an opposite side formed to provide a 
tongue of less Width than the element, said tongue 
being complemental in shape to said recess and 
extending in the direction of the longitudinal axis 
of the element, there being a projection extend 
ing transversely of an intermediate portion of 
said recess, and said tongue being of bifurcated 
form to provide a recess intermediate the length 
of Said tongue which is complemental in shape to 
the projection in the first-mentioned recess, the 
bifurcated tongue of one element being adapted 
to engage the recess and projection of an element 

and modifications, and all of such changes are 75 at right angles to said first element. 
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6. Elements for use in construction work, each 

comprising an elongated member having a trans 
Verse recess extending into One side thereof a 
short distance from an end of the element and 
having an opposite side formed to provide a 
tongue of less width than the element which is 
complemental in shape to said recess, said tongue 
extending in the direction of the longitudinal axis 
of the element with one end of the tongue termi 
nating at the end of the element, there being a 
projection extending transversely of the center 
portion of said recess, and said tongue being of 
bifurcated form to provide a recess which is cen 
tral in the length of said tongue and which is com 
plemental in shape to the projection in the first 
mentioned recess, the bifurcated tongue of one 
element being adapted to engage the recess and 
projection of an element at right angles to said 
first element to provide a strong flush corner. 

7. Elements for use in construction work, each 
Comprising an elongated member having a trans 
verse recess extending into one side thereof a 
short distance from an end of the element and 
having an opposite side formed to provide a 
tongue of less width than the element, said tongue 
being complemental in shape to said recess and 
extending in the direction of the longitudinal axis 

0 

20 

25 

of the element with one end of the tongue termi 
nating at the end of the element, the tongue and 
recess being positioned in bisecting relationship 
with one another whereby when the tongue of One 
element is engaged in the recess of another ele 
ment at right angles to said first element a strong 
flush cornerisformed, the portion of each element 
in which said corner interlocking means is formed 
being of increased width with respect to the rest 
of the element. 
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8. Elements for use in construction work, each 

comprising an elongated member having a trans 
verse recess extending into one side thereof a 
short distance from an end of the element and 
having an opposite side formed to provide a 
tongue of less width than the element, said tongue 
being complemental in shape to said recess and 
extending in the direction of the longitudinal axis 
of the element with one end of the tongue termi 
nating at the end of the element, the tongue and 
recess being positioned in bisecting relationship 
with one another whereby when the tongue of one 
element is engaged in the recess of another ele 
ment at right angles to said first element a strong 
flush corner is formed, the portion of each ele 
ment in which said corner interlocking means is 
formed being of increased width, and there being 
an angular surface leading into said portion of 
increased width, the angular surfaces of inter 
locking elements cooperating to form an interior 
reinforcing web at the corner. . 

9. Elements for use in construction work, each 
comprising an elongated member having a portion 
adjacent an end cut out to provide interlocking 
means, said interlocking means being cooperable 
with complementary interlocking means formed 
adjacent the end of another element at right 
angles to said first element, the portion of each 
element in which said interlocking means is 
formed being of increased width, and there being 
an angular surface leading into said portion of 
increased width, the angular surfaces of inter 
locking elements cooperating to form an interio 
reinforcing web at the corner. 

SYDNEY M. WOOD. 
JAMES ROE. 


