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[57] ABSTRACT 

Modular and other units of concrete or similar matter, 
generally precast for various constructions and 
buildings, and housing. The modular units have por 
tions which are adapted to hold slabs to link two con 
secutive modules, the modules can be stacked verti 
cally, and the system comprising such modules and 
slabs can be extended laterally and longitudinally to 
form a great variety of buildings' 

11 Claims, 29 Drawing Figures 
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1 . 

MODULAR UNITS, BUILDINGS AND SYSTEMS 

The fundamental need for housing presents a con 
tinuous challenge to construction and building 
technology in the United States and abroad. Modular 
construction involves modules — generally precon 
structed or precast — for living spaces which are ar 

ranged in accordance with the desired architectural 
design. To date, various systems involving modular 
construction have been o?'ered. A particularly attrac 
tive material for modular construction is concrete, 
because of its low cost, ?reproof and permanent quali 
ties. The concrete sections can be manufactured by 
repetitive operations by relatively unskilled labor. Yet, 
the weight of the concrete, with its attendant transpor 
tation problems, and the need for heavy handling 
equipment are serious drawbacks of the building modu 
lar made of concrete. 

Habitat in Montreal, Canada illustrates a recent fac 
tory-produced dwelling module in a multi-storied struc 
ture in which themodules are constructed of precast 
concrete. Yet the economics of the system have been 
shown to be prohibitive. The recent patent literature 
discloses various modular building constructions. US. 
Pat. No. 3,388,512 discloses a structure made up of 
linked tower cores and living units: US. Pat. No. 
3,395,502 shows central column sections carrying oc-' 
cupiable modular spaces; US. Pat. No. 3,430,398 dis 
closes modular, box-shaped units vertically stacked in 
checkerboard overlapping, off-set relationship to form 
a building; US. Pat. No. 3,455,075. proposes modular 
building unit having the shape of a right parallelipiped 
which is mounted on vertical columns; US. Pat. No. 
3,462,908 discloses a method for erecting precast 
multi-story building sections; and Saarinen in US. Pat. 
No. 3,468,081 discloses precast elements provided 
with pitched toothing outside for‘ joining room units 
into a strong construction. Further illustrative patents 
include US. Pat. Nos. 3,299,588; 
3,331,170; 3,377,755; 3,416,273; 3,442,056; and 
3 ,474,582, which relate to prefabricated building struc 
tures including of the modular type. A selective review 
of the state of the art is also available as Research Re 
port No. 8, Center for Housing and Environmental Stu 
dies, Cornell University, Ithaca, N.Y., A REPORT ON 
THE FACTORY PRODUCED DWELLING 
MODULE, THE NEW BUILDING BLOCK, 1968. 
Also see the special report on SYSTEMS BUILDING 
in Engineering News Record, October, 1969. Yet, 
these conventional systems present serious short 
comings and difficulties. An urgent, as yet un?lled, 
need exists for a modular building system of precast 
concrete or like'material which is adaptable, economi 
cal, and which lends itself to efficient, low-cost con 
struction on varied topography, and yet satis?es and 
conforms to engineering and modern building codes 
and regulations. The components and system of this in 
vention provide ‘a signi?cant advance in this ?eld 
towards ideal modern building requirements. 
An object of this invention is to provide a new, highly 

versatile building block element which is easily man 
produced, transported, and erected in place in a build 
mg. _ - 

- Another object is to provide a building modular unit 
which _is self-sustaining when erected on location 
without use of additional temporary structures. I 
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Another object is to provide a building system 
wherein the building module is adapted to be combined 
with other units, especially modules for expansion 
laterally and vertically, and along the longitudinal axis 
of the module in conjunction with other units, espe 
cially with slabs to form a great variety of building con 
?gurations. 

Another object is to provide modules which, when 
coupled with other modules vertically or linked for lon 
gitudinal extension of the building, form a stable, self 
sustaining structure. 

Another important object is to provide a new module 
which, when laterally extended, forms a one or multi 
story building in which the floor or ceiling areas exceed 
the ?oor or ceiling areas provided by the modules. 

Another object is to provide a building wherein the 
lateral extensions are provided by a bifunctional system 
of multiplicity of modules linked by multiplicity of 
slabs. I 

Another object is to provide a system of building ele 
ments, principally modules and slabs which can be 
suitably assembled at considerable savings of costs. 
A further object of the invention is to provide a new 

module and connecting slabs which can be combined 
with more traditional building elements into a great 
variety of building patterns. - 
A further object of the invention is to provide a 

building which can be constructed on grounds of vary 
ing elevation, thereby making best use of land. 

This recitation‘ of the objects of the invention does 
not purport to be all inclusive, and other objects will 
become evident from the description of the invention. 
The various objects, features, and numerous embodi+ ' 

ments with their attendant advantages of the present in 
vention will become more apparent from the following 
description of various embodiments, some preferred, of - 
the invention when considered in conjunction with the 
accompanying drawings, wherein: 

FIG. 1 is a perspective view showing a modular unit 
of the invention; ‘ 

FIG. 2 is a perspective view of two modular units 
linked by a concrete slab, thereby forming a basic" 
building unit of the invention; 

FIG. 3 is a further perspective view of two laterally 
adjoining basic building units; 

FIG. 4 is a perspective view of the modular unit pro 
vided with coupling members for vertical stacking of 
the modular‘ units in accordance with the invention; 

FIG. 5A is a vertical longitudinal section view 
through a leg member of the modular unit showing a 
recess and openings therefor in the leg; 

FIG. 5B is a vertical transverse section view through V 
the leg member showing the recess and openings 
therefor at the side of the leg; _ 

FIG. 6A is a view of the leg member similar to that of 
FIG. 5A, also illustrating a connecting member above 
the leg on the top member of the modular unit; ‘ 

FIG. 6B is a similar view to FIG. 53, also showing a 
connecting member; ‘ 
FIGS. 7A and 7B are perspective views of a building 

constructed of two laterally adjoining modular units of 
the invention; one in which the modules are offset rela 
tive to each other and is anchored on a platform. ' 

FIG. 8 is a perspective view of a two-story building of 
twopairsoflaterallyadjoiningmodularunitsofthein 
vention stacked onto each other; 



3. 
FIGS. 9A and 9B are perspective views :of av ?oor-“of 

modular units ofthe invention; 2' a i "11' FIG. 10 is a perspective view of a multi-story building" 

of the invention composed of ‘laterally adjoining-and 
linked modular units; 1 - - > 

FIG. 11 is a schematic frontal .view of ‘abuilding‘of 
the invention built on terrain of varying elevation;:.. : " 

FIG. 12 is two views (one in perspectiveand'the 
other a top view) of another embodiment of .r-the’ modu 
lar unit of the invention in which the legs of the unit are: 10' mem 
not parallel to the transverse axal plane of the module; ; 
v FIG. 13 is a perspective view of another modi?cation 
of the modular unit whereintheleclges on the legs‘ex». 
tend beyond the wall membersto provide‘acantilever 
effect; .3 _ 7;; .3 ., i‘ ;' ,, 

FIG. 14 is, a perspective ‘view of a one-story building 
of a pair of modulagunits combined.yvithbuild-sections; 
having'onlyone leg‘; . a - , . ;. . 

FIG. 15 is a similar perspective- view of a two-story 
building; . . X _ ._ ‘ 

FIG. 16 is a perspective view of a building compris 
ing modular units stacked in combination with other 
building sections providing vmulti-story, ?oorandceilinglevelsfj' __ \ 1 h___ 1.; 

FIGS. 17,’1§ 19 illustrate furthernernbo‘ I 4 
of ‘the modular'unit 10f the"invention, ferent aspectsof‘ledges and legs; j I“ .4 I N 

‘FIGS. 20 2l_'na"re vertical :longitudir‘ialh 
views 'illustratin rnear'isE _f " ' connecting I 

. v . .alfgnedii? . 

Pros; '2:2'A"a't‘t_d 12s" iil’trstrtaftein pe'rspe: 

parallel to the' 
angIethe‘rCtQ; 'F . _ . i . . .. .. 

I FIGS; 23 and'24 illus ate in perspective furthe e'rné' 

bodiments‘of’ the moduleswhereifnihe ‘_ q module has curved'sideis‘and; in'ianother'enibod" i: i ' 

the legs thereof are curved. ' _ _ n - ‘ y n‘: v " 

‘ Referring ?rst to FIG. 1, there‘isillustrated a mo‘du‘; 
lar unit 1 of the invention having a top'meriibie'hr' 2j'll'eg 

members 3 and‘ "4, respectively," are ‘ provided ledges 5 ahd‘ti'ir'rtegral therewith, having surfaces 8 adapted for bearing or supporting a'nslab'. "I’he‘slab is' 

positioned, as is shown ‘in‘FIG. '2,‘l'o_‘ni"lyedges" 5 ands 4 
which support it in cooperation“witli'sidesilo‘and‘iIEof" 
themembers3iand4fi't "‘ '__">' i‘ " A‘ _;_ 

~ As is illu'strate'd'in FIG. 2,:the'-moduleisystem"bf’thef 

invention is suitableifor’longitudinal the closed ends‘ of= by ‘ repeating-"modular! 7 

units and linking two of such consecutive-units‘v'rithla“ 

slab in unlimited variationsi "- ' ‘ff 7 g FIG. 3 illustrates a one ?oor-'building'tforr'nedwith'the 

two pairs of ' modular units" 12"and1'13,'“and_114 and 135“ 
linked by slabs l6 and 17, the-'modules'abu't'ting' aflil'ieii" I: 
open. ends, the'respectivelong'itudinaI ait‘es’being para]: ’ 
lel. ‘- 'v .- ,-. ._ .1 a’ ' 

"F: .?‘f . It is a signi?cant-aspectfbf'theirinvention" that‘thé‘" 

as” 

. 4~ 

The‘ vertical stacking brute modular units is ‘accom 
plished, as shown in FIGS. 4, 5A and 58, 6A and 68, 
wherein '18‘is-"coupling' male membersconsisting of a 
loop or bend material '19 permanently set in a concrete 

' 5 rib 20. The modular unit which is'sta'cked onto the unit 
positioned below is provided, as shown in FIGS. 5A, 
53, 6A‘ and 6B, with a recess 21 within the lower por 
tion of the leg members of the unit. The con?guration 
and depth of recess 21 is adapted'to receive loop ele 

19' vand rib 20' in a' vsnugly ?tting relationship. 
Openings 22 and 23'provideg'inle‘t for a hardenable 
material which'is pumped ther'ethrough'into recess 21; 
opening-23 provides a convenient outlet which serves 

: as a measure for determining when recess 21 is substan 
' tially full. It'is evident that'openings 22 and 23 can be 
onopposite‘sides of the leg members. 

FIG‘.: 7A illustrates a pair 'of modular units positioned 
side by side along their open end, the modules being 
connected on a' base platform 24 positioned on the 
ground‘ with male coupling members 18 set into 
recesses 21 provided at the base of the leg. FIG. 7B il- . 
lustrates a pair of modular units positioned side by side 
b'ut‘in off-set relationship, with openings 25 (for win— 
dows and for stair connections) ‘at desired’locations. ~' -' 

1~ FIG. 8 ‘illustrates a‘ two-story‘b'uilding" of the inven 
tion" constructed by‘ permanent‘ vertical stacking “of ' 
pairs of modular units 26 on a platform by mear'is'iof the“ 
couplingelementstnot'showm.‘ " 3 '~ ’ 5' -' 

,i 30-; it nos.‘ 19A and ‘9B illustrate a‘ lower ?oor Ora series'of 
modular~ units'27-28 extended both‘ Iaterally‘and'alo'ng " 
theirilongitudinal taxes" by linking slabs 29 with a ‘series 
o'f'coup’ling male members 18-on' the ?oor ready for‘as 
semblyfbf another-series ’ of "modular units'to for-in a 

:r 35 secondfloor of habitable space. 
JFIGE 10 illustrates "atwo-story building: composed of 

v p‘airs'of modular'units of the invention with slabs 29. To' 
bernoted is-that modular units~27 and¢28 can be con 
sidered as terminal _or- end‘units'v of a row,- and hence 

40' generally, only require one ledge on' the inner-facing 
side of the‘ building for support'of slabs 29. A similar 
constructioniis illustrated in FIGS. =2 and 3; Where an‘ 
additional row of modularu‘nits is linked by slabs to the 
terminal row, “said terminal units are of course provided~ " 

5 by ledgesas-both’oftheir Iegsya's is represented in FIG. 

FIG-.11‘ illustratesltheversatilityand adaptability of ' 
thefmodr?ariunits ofthé‘ i'n‘ve'ntionlon varying grades-of 
_topog'raphy?,'ithisibeing achieved by the positioning of ' 

5o't'ledges 30 on the‘le'gs‘ of modules 31 at a'different height 
than the ledges 32 on the legs on modules 33. ' - 

.‘FIG. 12 illustrates another embodiment- of the'modu 
lanunit of the-invention wherein the major'pla'n'e'tof the - 

V_ leg 1 members: ~35 = and. 4'- is :a't-"a‘n vangle relative -‘ to» the" 
‘transverse-- axial?tplane‘ ‘of. the-F'top» ‘~rnemb'er of-“the' > 
niodulettizm ;. 1 t v. 

. With such 'modulestinicornbivnationwith their linking 
slabs=,:‘buildings"of rounded; circular or ‘ellipticalsh'a'pe's 

modular unit, from “the-time of castingg-‘is a s‘triiiitur‘a'lly 609311?!” const?lctedf“ -' 
rigid, self-sustaining unit which is . eas‘iIyWtrar'ispGrte‘d '-' 
and assembled.- andrwhichistreadily- eix'pandedila'te'rally 
and along its longitudinalaxisin anypattern‘ortco'n?gu»? 
ration by means. of "one or more linkingislabsgand-which'i '-' 
may require onlyafrictional connectiomofr thelfslabl orrL '-' 
the ledges in‘ cooperation with/thesides-of the ‘legs.’ ‘A 

precast slab is conveniently ‘inserted or deposited onto the ledges into the space between two modular units1~= ' 

In FIG. l3ilatcantilever effect is achieved’eittend? 
ing‘tledges 5 and56'to 5a andSb'beyond-the width‘bf the 
legshthereby facilitating the construétio'n v15f? balconies 
orrsimilar projecting ' structures. 

connection is the‘ fact that the slabs to be posi-‘"‘ 
"tionedohi5a‘l'and'5b'need not'belimited to'ft'he'width ‘of 
the module‘ but ‘can ‘be as 'wide" cons’i‘stent " 
architecturallrequirernents. In this aspect 'of 'the inven- “ 

Noteworthy, too, in ’ l 
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tion, a module can be in engagement with one or more 
slabs, which are positioned at 5, 6, 5a and 6a and such 
?at elements can be of one piece or not. > 

FIGS. 14 and 15 illustrate modular units as 27 and 34 
(L-shaped), each one of which has only one leg 35, 
bearing ledges 38. Such L-shaped sections of modular 
units in cooperation with modular units 27 provide ad 
ditional versatility to the systems of the invention. ' 

FIG. 16 illustrates the numerous variations which 
can be constructed with a modular unit of the inven 
tion, 39 and 42, wherein legs 40 and 44 are longer than 
legs 41 and 43, and wherein ledges 45 on legs 43 and 
44, respectively, are positioned at different heights on 
the legs respective their base. A window 46 is illus 
trated in leg 40. 

FIGS. 17 and 18 illustrate modules wherein legs 47 
are of different shapes and widths, thereby showing the 
variety of possible constructions. In the module of FIG. 
18, the ledge-carrying legs do not extend the full side or 
length of the top element of the module, wherein the 
module is de?ned at the back by element 47a which is 
shown to, but need not, have a ledge 47b. This type of 
module is attractive where passages in the direction of 
the slabs are desired, as between 47 and 47a. 

FIG. 19 illustrates further embodiments of the 
module of the invention, with variations of ledges 48 of 
slabs 49 and positioning of legs 50 of the module. 

FIGS. 20 and 21 illustrate means for connecting a 
face plate 52 to a module or two modules which have 
their legs aligned, by means of an adjustable anchor 53, 
54 representing a sealant covering and 55 a tubing or 
hollow space provided during casting of the module for 
a connecting rod 58 between the two legs 57a and 57b. 
In this manner, permanent and secure alignment side 
by side of the modules is provided if deemed necessary. 
The angle at which ledges 51 meet the face of legs 50 

can be varied as shown in FIGS. 22A and 228. Where 
the angle is acute, a slab 490 can be positioned which is 
inclined upwardly, and where the angle is obtuse, a slab 
49b can be positioned to slant downwardly. Where the 

IS 

20 

25 

35 

slabs 49a and 49b are positioned in a plane different i 
from a horizontal plane, they can be made to connect 
with another module, thereby providing inclined con 
necting slabs, upwardly or downwardly, between pairs 
of modules. 

FIG. 23 represents another embodiment of modules 
61 and 63 of the invention wherein legs 60, 64, and 65 
and top element 62 which is positioned on ledges 66 
are curved. The convex and concave sides 60 and 64 
respecting modules 61 and 63, respectively, carry con~ 
forming ledges 66 and 67. Such modules are especially 
favored for curved buildings or portions thereof. 

In FIG. 24 there is illustrated yet another embodi 
ment of module 65 of the invention wherein the ledge 
carrying legs are in converging planes and where top 
element 67 of the module has a concave and convex 
front and back, 66 and 67, respectively. The concave 
and convex sides 66 and 67 carry conforming slabs 68 
and 69. 

It is apparent from the above description that the legs 
of the module can be curved inwardly or outwardly 
with respect to the inside of the module; the slabs can 
have one or more sides which are curved in a convex or 
concave con?guration respective the center of the slab. 
A slab can therefore be oblong, round, square or 
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6 
rectangular or have any other desired shape combining 
straight and curved sides. It is apparent from the above 
that the invention provides a system of modules and 
slabs which are admirably suited for architecturally and 
esthetically attractive constructions. 
According to a major feature of the invention, the 

modular unit is provided with a protrusion, haunch, or 
ledge which is integral with and extends along the width 
of the exterior face of the leg member. The ledge 
cooperates with a similarly positioned ledge on the ex 
terior face of the opposite leg member of another 
modular unit which is in spaced relationship relative to 
the‘first mentioned modular unit along their longitu 
dinal axes. Both ledges coact to provide load-bearing 
surfaces for a slab or ?at element. The slab is posi 
tioned on the upper or load-bearing surfaces of the 
ledges in a tight-?tting relationship with the opposite 
end portions of the face of the leg members which ex 
tend from the load-bearing surface of the ledge to the 
top of the top member. The slab is thus held in substan 
tially gapless engagement between two consecutive 
modular units. 1 

It is a most noteworthy aspect of the invention that 
the ledges of a pair of modular units together with the 
linking slab provide the system of the invention with 
the ?exibility for extension along the longitudinal axes 
of the modules or along their closed ends, as far as is 
desired without duplication of floors and walls in ad 
jacent tmits, as is common in conventional precast 
concrete systems. This feature provides considerable 
savings in materials and labor, coupled with a high ver 
satility and adaptability to the needs sought to be 'ful 
filled. 
The ?at or linking slab between a pair of modules 

can be at varying elevation relative to the base or 
height of the leg members. The thickness of the slab 
can correspond to the distance between the load-bear 
ing or upper surface of the ledge and the top surface of 
the top element of the module (or that portion of the 
side of the leg extending upwardly above the ledge to 
the surface of the top member), thereby providing a 
continuous coplanar surface between the surface of the 
top element and that of the slab. If it is desired to con 
struct ?oors or ceilings which. are not in the same 
horizontal plane but to have a step upward from the top 
member to the slab, the thickness of the latter exceeds 
the distance discussed above, whereas if it is desired to 
have a step downward from the top member to the slab, 
its thickness will be less than said distance. 

In accordance with the invention, the modular unit is 
provided with a single or a multiplicity of ledges on any 
one leg member. The ledges can be coextensive with 
the width of the leg member, or shorter or longer, 
thereby protruding on both or either side of the leg to 
provide a cantilever e?‘ect thereto. The ledge can be a 
single continuous ledge or it may be segmented, 
thereby providing communicative conduits between 
two floors below and above the slab. These conduits 
may provide practical access for heating or cooling 
ducts and electrical connections. 

' It is noteworthy too that the modular unit of the in~ 
vention can be of different heights, width. length or 
span and, moreover, that the linking slabs can be of 

1 various sizes too. Thus. even with modules of the same 
span, a remarkable versatility of building structure is 
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obtained where slabs of different lengths are used to 
link the various modules. 
For further horizontal extension to larger building 

structures, the modular units of the invention can be as— 
sembled with their top member in abutting relation 
ship, so that the longitudinal planar axis of the modules 
are parallel. The transverse planar axis of two consecu 
tive modules can be coextensive or not, the leg mem 
bers of the two consecutive modules being aligned, or 
these legs may be in an off-set relationship relative to 10 

each other when this axis of two consecutive modules is . 
not coextensive. 
For vertical extension to multi-story buildings, the 

modular units of the invention are adapted to be verti 
cally stacked one on top of another for vertical con 
struction to multi-story buildings and the lowermost 
modular unit is adapted to be affixed on a platform, 
base or footing generally on the ground. Two modular 
units of the invention can be vertically coupled to form 
a vertical coupled pair of modules which can be ex 
tended in height to any elevation of building desired. 
The vertical coupling of a pair of modular units is per 
formed by means of at least one coupling or connecting 
member, hereinafter referred to as the male portion, 
which comprises a loop member generally shaped as an 
inverted V or U, the open ends of which are per 
manently set into a concrete rib. The loop member may 
be rigid, as when a steel rod, or supple and pliable, as 
when a steel cable, for instance. The rib is an integral 
part of and protrudes from the top member of the 
modular unit. For maximum strength, it is preferably 
positioned on the top member above the leg in the 
same vertical longitudinal plane as that of the leg 
member, and the ribis substantially centered relative to 
the width of the leg. The modular unit of the invention 
is provided with as many male coupling members as are 
desired for rigid connection with another modular unit. 
Four of such members, a pair on each side of the top 
member above the legs, generally provide adequate 
rigid connection with the unit which is stacked thereon. 
The unit which is positioned on the top of a base 

modular unit is provided within its leg members with a 
recess, or female portion, which is open to the bottom 
or base of the leg, and which is preferably substantially 
centered with respect to the width of the leg. The 
recess is adapted to receive the rigid male coupling 
member in a coupling relationship. The size and con 
?guration of the rib and of the recess substantially con 
form to each other so that the coupling member ?ts 
into the recess when a modular unit is stacked onto a 
base modular unit. The recess is provided with one or 
more openings to either or both sides of the leg to pro 
vide for a inlet and outlet. When it is desired to per 
manently couple two modular units which are stacked 
onto each other, or a base modular unit on the male 
coupling members a?'ixed to a suitable footing on the 
ground, the hardenable mass is pumped into one of the 
openings until the recess is substantially full, as may be 
evidenced by out?ow at the other opening, and allowed 
to set into a permanent coupling. A suitable hardenable 
mass may be cement, grout, plastic material like an 
epoxy resin, and the like. The lowermost modular unit 
of the building of the invention can be af?xed generally 
on the ground on a footing, a concrete slab, for in 
stance, which is provided with the male coupling mem 

15 

25 

30 

35 

45 

55 

65 

8 
bers as described above. The modular unit is then 
placed thereon as discussed above. 

It is a highly noteworthy aspect of the invention that, 
by virtue of the male coupling member and the con 
forming recess, and prior to the use of the hardenable 
mass, the modular units can be stacked vertically and 
maintain static stability during the construction opera 
tions and resist horizontal stresses due to the rigid bent 
and external loads like wind. This is important, since 
this feature obviates additional support or shoring 
operations and equipment so common with precast 
traditional buildings and constructions. Yet in this 
coupling arrangement the units are in a separatable 
relationship which permits relocation and moving of 
the modules with respect to each other and other units, 
if this is desired prior to permanently connecting the 
modules to each other and/or to the footing member 
and, for instance, the positioning of the slab member 
between a pair of modules. The modules thus offer 
structural and static stability combined with amenabili 
ty for transport and rearrangement for as long as this is 
desired. 
The male coupling members function, prior to en 

gagement with the recess of the module to be con 
nected, as convenient means for transporting, raising or 
lowering the modules by suitable cranes and other 
hooking devices. The position of the male coupling ' 
member distributes the lifting stress throughout the en 
tire leg members and therefore does not affect the 
mechanical integrity of the module. 
The modular units of the invention and the linking 

slabs are suitable for manufacture in a great variety of 
dimensions. Suitable dimensions range, for instance, 
from 8 by 8 feet or, when it is desirable that the open 
space or span of the module be longer, dimensions of 
the module commonly range from 6 by 10 feet a span 
to 6 or 8 by 24 feet a span, with any intermediate size as 
desired. The sizes of the module permit their shipment 
by conventional vehicles. It is noteworthy that, since 
three habitable spaces of a building can already be con 
structed with two modules, horizontally linked by one 
linking slab, considerable savings in cost and space are 
obtained in shipment when compared to conventional 
practices which require three modules for a compara 
ble habitable space. 
The dimensions of the other elements of the modules 

can also readily be cast to suit the desired needs. A 
module of convenient size consistent with architec 
tural, construction, and good design requirements can 
have a leg height of 6 to 10 feet, a leg width of 6 to 8 
feet, a thickness of 6 to 8 inches, a ledge of a thickness 
of 6 to 8 inches, a width of 4 to 8 inches, and the 
distance of the supporting or load-supporting surface of 
this ledge to the top of the unit can be 4 to 8 inches, this 
accordingly being the thickness of the linking slab 
where it is desired that the surface of the slab is a level 
extension of the top of the module. A room of a size of 
24 by 16 feet is readily constructed by assembling in 
abutting relationship two modules of 8 by 24 feet next 
to each other with their legs aligned. 
The modular units of this invention and their inter 

connecting slabs can be constructed in a wide variety of 
materials, such as concrete, plastics, and the like, and 
techniques best suited to their manufacture, such as 
prestressing, postressing, skinstressing, stamping, ex 
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trution, and the like may be employed. At the present 
time, precast concrete is a preferred material. It should 
be noted that any one of the modules may have a wall 
member integral with the leg and top members, which 
closes the module on one side, if such construction is 
desired. - 

In certain buildings, it may be desirable to af?x a face 
panel securely to a terminal modular unit. This can be 
achieved conveniently by providing hollow passages 
such as suitable tubing within and for the length of the 
leg members of the modules at the time of casting of 
the modules, which passages are positioned in align 
ment respective to each other when the modules are as 
sembled. The related tubing provides a suitable passage 
for a connecting bar or rod which extends and connects 
one module to the next. Of course, such connecting 
bars are generally not necessary except in certain cir 
cumstances where additional strength is required, such 
as differential ground settlement or earthquakes. 
The modular units and slabs of the invention are 

suitable for combination with other shaped construc 
tion elements, as is illustrated in FIGS. 14 and 15, 
where the ledge of the module serves as support for a 
terminal partial module. Likewise, as illustrated in FIG. 
16, the modular units of the invention are well suited 
for combination with conventional blocks or modules. 
It is to be noted, too, that the legs of any particular 
module need not be of the same length or height, which 
can thus either provide a slanted ?oor member or a 
horizontal ?oor, when the shorter leg of the module is 
positioned on another supporting structure. It is further 
within the purview of the invention to provide ledges 
whose load-bearing top surface is not horizontal but is 
inclined either towards the leg wall, or away therefrom, 
thereby forming therewith an acute or obtuse angle 
with the surface of the wall. In this manner, the pitch of 

, the slab, and hence the ?oor or ceiling of the adjoining 
unit, away from the horizontal can be determined. This 
construction may, of course, be suitable for the con 
struction of transfer platforms, or stairs, and the like. 
While the surfaces of the modular units and slabs of the 
invention, as well as other connecting units, have been 
generally represented as planar or smooth, this is not a 
requirement, and these areas can be provided with any 
desired con?gurations. It is generally advisable for 
maximum stability that the load-bearing surfaces of the 
ledges and the contacting portions of the slab be in inti 
mate contact with each other. 

It is noteworthy that it is within the purview of the in 
vention that the legs or walls of the modules be curved, 
inwardly or outwardly, with respect to the inside space 
of the module. In such construction, the ledges on the 
legs conform to the configuration of the leg and the 
slab to be positioned thereon likewise is cast to con 
form to the con?guration of the ledge. The slab also 
need not have straight edges or sides, and thereby 
forms curved or other con?gurations. 
The areas of the units and the building described 

I above can be provided prior to assembly, as is known 
with all the necessary housing ?xtures, insulation, 
water, gas and electricity or other service conduits. 

Likewise, the modular units of the invention and 
slabs, as well as other connectable building elements, 
are provided at time of casting, as is desired with win 
dOWSydOOI'S, and other openings as for stairs and the 
like. 
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It is apparent from the above description of the in 

vention that it involves a new construction concept 
predicated to a signi?cant measure on the dynamic 
coaction of a three-dimensional building unit, a new 
module, having certain de?ned construction attributes, 
with a uni-dimensional unit, the slab, to give a techni 
cally and architecturally meaningful multidimensional 
building de?ning habitable spaces. 
The above description also brings out that the inven 

tion is socially meaningful and has importance in terms 
of political economy, in addition to its technical ad 
vantages. The invention is adapted to reduce the costs 
of dwellings and to shorten the realization of private 
and public building programs. An important contribu— 
tion, too, is the provision by way of construction in ac 
cordance with the invention on grounds heretofore 
considered sub-marginal or marginal because of topog 
raphy variations. Further, because the system of the in 
vention is compatible with other more conventional 
precast concrete shapes, its potential use is further ex 
panded and economies realized. In all of these aspects 
and others apparent from the above description, the in 
vention contributes to the solution of the housing 
problem prevalent in the world. 

I claim: 
1. A pair of modular units coupled in vertical rela 

tionship, the bottom modular unit having two spaced 
leg members integrally connected by a top member, at 
least one of the leg members having a load-bearing 
ledge which has a surface in a plane substantially paral 
lel to the plane of the top member and is integral with 
and extends on the outer face of the leg member and 
said modular unit having a connecting member com 
prising a loop member permanently set into a rib which 
is an integral part and protrudes from the top member 
of the modular unit, and a modular unit positioned 
above the bottom unit, said modular unit having two 
spaced leg members integrally connected by a top 
member, at least one of the leg members having a ledge 

_ which is integral with and extends on the outer face of 
the leg member, at least one leg member of said modu 
lar unit de?ning at least one recess which is open to the 
bottom of the base of the leg, the connecting member 
of the bottom modular unit being engaged in the recess 
of the top modular unit, the modular units being thus 
vertically stacked in static relationship by means of a 
hardened mass ?lling the recess within the leg of the 
modular unit. - 

2. The pair of modular units of claim 1 wherein the 
hardened mass is grout. 

3. The pair of coupled modular units of claim 2 
wherein each leg member of the bottom modular unit 
has a load bearing ledge. 

4. The pair of coupled modular units of claim 2 
wherein each leg member of the modular unit posi 
tioned above the bottom unit has a load bearing ledge. 

5. The units of claim 1 which are of concrete. 
6. The units of claim 1 which are of precase 

concrete. . 

7. A method of construction which comprises 
coupling a ?rst moular unit having two spaced leg 
members integrally connected by a top member, at 
least one of the leg members having a ledge which is in 
tegral with and extends on the outer face of the leg 
member and said modular unit having a connecting 
member comprising a loop member permanently set 
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into a rib which is an integral part and protrudes from 
the top member of the modular unit with a second 
modular unit having ‘two spaced leg members integrally 
connected by a top member, at least one of the leg 
members having a ledge which is integral with and ex 
tends on the outer face of the leg member, at least one 
leg member of the modular unit de?ning at least one 
recess which is open to the bottom of the base of the 
leg, by ?tting the loop member of the ?rst modular unit 
into the recess of the base of the leg of the second 
modular unit, thereby mating said two elements and 
forming a self—sustaining static building which de?nes a 
multiplicity of habitable spaces, inserting a hardenable 
material into the recess of the leg of the modular unit in 
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which the connecting member is positioned and allow 
ing it to harden to form a hardened mass. 

8. The method of claim 7 wherein the hardened mass 
is grout. 

9. The method of claim 7 wherein each leg member 
has a ledge and a recess and both loop members are 
?tted into the recess of the base of the leg. 

10. The method of claim 9 which comprises inserting 
a hardenable material into the recesses of the legs in 
which the connecting member is positioned and allow 
ing it to harden. 

11. The method of claim 10 wherein the hardened 
material is grout. 

* * * * * 


