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[57] ABSTRACT 

Modular construction utilizing prefabricated modular 
wall de?ning support panels in conjunction with over 
lying modular truss~like support beams which inter 
connect and allow a selective removal or reshuf?ing of 
the supporting panels while maintaining the structural 
integrity of the over-all construction. 

7 Claims, 13 Drawing Figures 
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MODULAR BUILDING CONSTRUCTION 

The present invention relates to new and useful im 
provements in prefabricated building construction, and 
is particularly concerned with modular construction 
wherein modular wall de?ning support panels and 
modular beams are utilized in a manner which enables 
a ?exibility in prefabricated construction, in conjunc 
tion with a high degree of structural integrity, hereto 
fore not available in a structure as basically uncomplex 
as that presented herein. 

Primarily, the invention utilizes wall defining support 
panels which directly support, and are rigidly tied to 
gether by overlying truss-like beams which in turn carry 
the ceiling, roof and such‘ upper stories as may be de 
sired. The relationship between the supporting panels 
and support beams thereon is such as to enable a high 

0 

degree of ?exibility with regard to the positioning of . 
the support panels while maintaining a proper support 
of the superimposed loads, such as ceiling, roof, and 
the like. More particularly, while support of the beams 
is effected by the support panels themselves, the panel 
and beam relationship is such whereby selected ones of 
the panels can be removed and/or reorientated while 
maintaining a proper support relationship between the 
beams and the remaining panels. Further, the modular 
nature of the beams enables the addition or removal of 
beam units in accordance with the size of the structure 

' involved. ' ' - 

The modular construction contemplated is, although 
relatively simple, highly unique, versatile and practical. 

Basically, the advantages sought by the system of the 
instant invention are achieved through the utilization of 
modular support panels comprising vertical studs inter 
connecting a lower sill and an upper header or head 
and a facing sheet of plywood or the like. Each beam 
is in the nature of a truss including upper and lower 
chords interconnected by pipe-like verticals and rod 
like diagonals. The opposed ends of the beam are pro 
vided with abutting end plates and adjustable connec 
tor means for an interlocking of adjacent beams in 
load-transmitting relation to each other. 
These together with other objects and advantages 

which will become subsequently apparent reside in the 
details‘ of construction and operation as more fully 
hereinafter described and claimed, reference being had 
to the accompanying drawings forming a part hereof, 
wherein like numerals refer to like parts throughout, 
and in which: 
FIG. 1 is a cross-sectional view through the exterior 

of a building construction utilizing the features of the 
instant invention; . 
FIG. 2 is an enlarged cross-sectional detail through 

the upper beam portion of the construction of FIG. 1; 

FIG. 3 is an enlarged cross-sectional'detail illustrat 
ing the anchoring construction at the lower’ end of FIG. 
1; ' 

FIG. 4 is an exploded perspective view detailing the 
beam-to-panel interlocking arrangement; 

' FIG. 5 is an exploded perspective view illustrating the 
panel-to»?oor anchoring arrangement; 
FIG. 6 is a perspective view of one of the modular 

panels; v ‘ ' 

FIG. 7 is a'perspective view of one of the modular 
support beams with a second beam secured thereto; 
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FIG. 8 is an enlarged cross-sectional detail illustrat 

ing the beam construction and interlocking arrange 
ment between adjacent beams; 
FIG. 9 is a perspective view of a variation of the 

beam; 
FIG. 10 is an enlarged cross-sectional detail illustrat 

ing the construction of the beam of FIG. 9 and the in 
terlock utilized between two such beams; 
FIGS. 11 and 12 illustrate the steps in selectively re 

moving one of the panels while maintaining the struc 
tural integrity of the over-all structure; and 
FIG. 13 illustrates an anchoring arrangement utilized 

with a wood floor. 
Referring now more speci?cally to the drawings, the 

basic components of the structure herein involved are 
a modular panel 20 and a modular beam 22. While not 
speci?cally limited thereto, it is contemplated that the 
panels 20 be four feet wide, while the beams 22 be in 
lengths of 8 and 12 feet so as to conform to the 4 foot 
panels. 
With reference to FIG. 6 in particular, the basic 

panel construction includes a lower sill 24, an upper 
head plate or head 26 and a series of vertical studs 28 
secured theretoand extending therebetween. The studs 
28 are to be on sixteen inch centers for uniformity. An 
enlarged plywood sheet 30 is af?xed to one face of the 
above-described frame, this sheet 30 terminating 
slightly inward of one vertical edge of the frame and 
extending an equal distance beyond the other vertical 
edge of the frame whereby adjacent modular panels 20 
can be positioned with the adjoining vertical studs 28 
in abutting engagement with the facing sheets 30 meet 
ing at approximately the centerline of one of the edge, 
studs. In addition, the sheet 30 extends slightly below 
the frame so as to overlap the base joint, note FIGS. 1 ‘ 
and 3. Finally, the sheet 30 extends a distance above 
the head 26 equal to the height of the beam 22 to form 
an aligning and enclosing means therefor as will be best 
appreciated from FIGS. 1 and 2. . ’ 
The structural components of the frame, that is the 

sill, head and studs, are normally formed of two-by 
fours with the internal vertical spaces de?ned thereby 
receiving 4 inch insulation 32 such as styrofoam or the 
like. Horizontal cross braces 34 are provided between 
the lower ends of the studs 28 in parallel slightly ele 
vated relation to the sill 24 so as to support the lower 
ends of the insulation 32 and provide freev access areas 
immediately above the sill 28 for the accommodation 
of the base mounting components as well as any service 
conduits for which pre-drilled holes 36 will be pro 
vided. Such pre-drilled conduit accommodating holes 
can of course be provided as desired, for example 
through the head 26. 

If so desired, the basic panel 20 can- prior to incorpo 
ration into the structure, also be provided with an ap 
propriate interior ?nish 38, to be supplemented by a 
similarly form removable beam enclosing upper facing 
or ?nish 40, and an appropriate exterior covering or 
facing 42. It will of course be appreciated that should 
the panel be utilized in the formation of an interior 
building wall, an appropriate interior ?nish will be used 
on both sides of the wall and the lower edge of the fac 
ing sheet 30 foreshortened to the bottom of the sill 24. 

In order to secure the panel 20 to a foundation or 
support floor 44, the sill 24 is provided with enlarged 
holes 46 therethrough spaced so as to generally con 
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form with prepositioned foundation or anchor bolts 48 
projecting upwardly from the foundation, floor slabs, 
or the like 44. The panel 20 is positioned so as to re 
ceive the bolts 48 upwardly through the holes 46, each 
of which is overlaid by a slotted gripping plate 50 hav 
ing sill-embedded prongs 52. Finally, an appropriate 
washer 54 and locking nut 56 are applied to the upper 
threaded end of the bolt 48 and tightened down so as 
to effect theldesired firm clamp anchoring of the lower 
end of the panel 20 to the foundation. in those situa 
tions wherein a wooden joist supported floor 58 is in 
volved, the same basic anchoring construction will be 
utilized, differing only in that the anchor bolt 60, rather 
than being pre~embedded, will be appropriately in 
serted subsequent to the construction of the ?oor and 
extended, for bolted engagement, through a joist un~ 
derlying cross beam 62. 

Referring now speci?cally to FIGS. 7 and 8, it will be 
noted that the beam 22 is basically in the nature of a 
?at truss with the top and bottom chords 64 and 66 
made of wood, for example three-by-fours, to facilitate 
the mounting of the remaining components as well as 
the other members of the over-all system. 
The top and bottom chords 64 and 66 are intercon 

nected by equally spaced vertical pipes 68 and diago 
nally extending rods 70 formed in two sections so as to 
cross each other between each pair of vertical pipes 68. 
With reference to FIG. 8, each of the rod sections 70 
can, if so desired, be continuous, extending completely 
through either the upper or lower portion of each of the 
pipes 68 and being effectively welded thereto. Alter 
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nately, the ‘rods can be made in shorter lengths suf?- ' 
cient so as to extend between and rigidly attach to ad 
joining verticals 68. 
The opposed ends of each of the verticals or vertical 

pipes 68 are recessed or embedded within the two 
chords 64 and 66 with each of these ends having a 
tapped plate 72 welded thereto for the threaded recep 
tion of a securing bolt 74 introduced through the corre 
sponding chord 64 or 66 and having the enlarged head 
thereof, as well as an underlying plate 76, recessed 
below the outer surface of the chord to provide a 
smooth bearing surface. 
Referring now particularly to the construction at the 

end of each of the beams 22, it will be noted that steel 
plates 78 are provided along the inner faces of the 
chords 64 and 66 inward from the extreme end thereof 
to a point slightly beyond the second pipe vertical 68. 
The extreme end ‘pipe vertical 68', rather than pene 
trating. the upper and, lower chords, is welded, at the 
opposite ends thereof, to the two plates 78 with the 
ends of the crossing rod 70abutting the end vertical 68' 
and being welded both thereto and to a bracing gusset 
plate 80. The upper and lower plates 78, in addition to 
being welded to the verticals 68 and 68', are bolt 
locked to the corresponding chords 64 and 66 by a pair 
of bolts 82 which extend through the corresponding 

‘ chord and the underlying plate 78. Appropriate chord 
penetrating shearing or gripping plates 84 are provided 
about the bolts 82 between the plate 78 and the corre 
spondin g chord. In addition, the bolts 82 of course have 
the heads and associated washers 86‘recessed so as to 
maintain the ?ush nature of the outer face of the 
chords. These steel plates 78, in conjunction with the 
shear accommodating connection thereof with the 
chords 64 and 66 are particularly adapted to accommo 
date and transfer horizontal tension stresses between 
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4 
adjacent beams. The distribution of horizontal com 
pression stresses is accommodated by vertical steel end 
plates. 88 welded or otherwise integrally formed with 
the outer ends of the plates 78. and projecting both 
above and below the plate ends to provide a relatively 
wide end bearing surface. 
The interconnection of adjoining ends of two beams 

22 is effected utilizing an elongated bolt or pin 90 hav 
ing the opposed ends thereof threaded for the recep 
tion of a pair of clamping nuts 92, appropriate washers 
94 being utilized as desired. The bolt 90 extends 
through the adjoining end verticals 68' of a pair of adja 
cent beams 22, being accommodated through the verti 
cals 68' by internal sleeves 96 welded therein. The 
sleeves 96 guide the introduction of the bolt 90 and 
provide for a rigidi?cation of the verticals 68'. The 
clamping of the beams 22, effected by a tightening of 
the nuts 92, results in a compressive engagement of the 
adjacent end plates 88 in a manner so as to in effect 
form a continuous beam construction. , 

Referring now to FIGS. 9 and 10, a slightly modi?ed 
beam construction is disclosed therein, differing from 
the beam of FIGS. 7 and 8 primarily in the end struc 
ture. The beam of FIGS. 9 andv 10, designated by refer 
ence numeral 98, includes as with the beam 22, 
wooden top and bottom chords 100 and 102, vertical 
end embedded and bolted pipes or pipe sections 104 
and crossing diagonal rods or struts 106 all intercon 
nected in the manner previously described in connec 
tion with the beams 22. Incidentally, the chords 100 
and 102 can, depending upon the particular loading re 
quirements, be either three-by-fours or two-by-fours. 
Noting FIG. 10 in particular, a generally rectangular 
pipe frame 108 is rigidly welded to and extends out 
ward from the endmost chord-embedded vertical I04 
which is'in turn inwardly offset from the extreme end 
of the beam 98. This frame 108 parallels the upper and 
lower chords 100 and 102 and extends to’ the extreme 
end thereof. Structurally, the frame 108 includes upper 
and lower pipes or pipe sections 110 slightly inwardly 
offset from and parallel to the inner‘ faces of the top and 
bottom chords 100 and 102, and a vertical end pipe 
section 112 welded to and extending between the outer 
ends of the two horizontal pipe sections 108. A hori 
zontal steel plate 114 is positioned between each of the 
chords and the underlying pipe frame 108 at and in 
wardly of the outer end thereof, these plates 1 14 being 
snugly received between the frame and ‘chords. In addi 
tion, each of the steel plates 114 has an associated ver 
tical steel end plate 116 welded or otherwise integrally 
formed therewith and extending both thereabove‘ and 
therebelow against the outer edge of the corresponding 
chord and frame. The steel plates 114 and 116 are in 
effect T-shaped and provide enlarged end bearing sur 
faces. The pipe frame 108 is rigidly braced by a pair of , 
crossing rods 118 which extend diagonally and have the 
opposite ends thereof received through a wall of the 
horizontal pipe sections 110 at which point a rigid 
welded interconnection is provided. 
The desired releasable rigid interconnecting of the 

adjoining ends of a pair of the beams 98 is effected 
through the use of a pair of turnbuckles 120, each 
threadedly engaged to one end of a pin or end-threaded 
rod 122 which extends through a pair of internal 
sleeves 124 mounted in the end frame verticals 112 and 
the threaded end of a rod 126 welded to the frame 
bracing crossed rods 118. The vertical stress transfer 
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ring plates 116, upon an interconnecting of the beams 
98, ?rmly abut each other. 

In assembling a structure utilizing the above de 
scribed components, the beam or beams are supported 
on the modular support panels 20 and directly secured 
to the header or head plate 26 whereby an intercon 
necting of a plurality of panels 20 is also effected. The 
locking of the truss, truss 22 being used for purposes of 
illustration, to the header 26 will be best appreciated 
from FIGS. 2’ and 4. Basically, the header 26 is pro 
vided with at least , one centrally located bolt 
accommodating aperture 128 therethrough. The bot 
tom chord 66 of the truss is in turn provided with an 
elongated or enlarged aperture 130, to allow for a de 
gree of adjustment, which aligns with the header aper 
ture 128. A steel plate 132, having an aperture 134 
therein corresponding with the chord aperture 130, is 
provided over the chord 66 to provide a proper bearing 
surface for the enlarged head 136 of the mounting bolt 
138. Likewise, an enlarged steel gripping plate 140 is 
mounted below the header 26 in alignment with the ap 
erture 128 therethrough. The bolt 138 is introduced 
through the plate 132, bottom chord 66, header 26 and 
gripping plate 140 and mounts, on the threaded lower 
end thereof, an appropriate washer 142 and nut 144. 
Each of the panels 20 is thus locked to the overlying 
beam or beams with the panels brought into snug adja 
cent engagement with each other. The panel supported 
beams, noting FIGS. 1 and 2, are now set to receive any 
appropriate superimposed structure. such as roof 
trusses 146, ceiling supports 148, and the like. 
With reference to FIGS. 11 and 12, the particular 

panel and beam construction uniquely adapts the sys 
tem for the simpli?ed removal of a panel orthe reorien 
tation of the panel without affecting the structural in 
tegrity of the over-all construction. The steps in effect 
ing a removal of a panel include a loosening of the bolts 
138 securing the beam 22 which overlies both the panel 
to be removed and any adjacent panels underlying the 

. same beam. Next, the threaded connectors engaged be 
tween the ends of the one beam and the adjacent beams 
are also loosened. Wedges 150 are then driven between 
the lower chord of the beam 22 and the panel 20 which 
is to be removed, thereby raising the beam 22 suffi 
ciently so as to disengage it from the panel. Subsequent 
to the slight raising of the beam 22, shims 152 are 
placed between the vertical steel end plates 88 at the 
opposite ends of the beam 22 so as to maintain the 
beam 22 in its elevated position, after which the end 
connectors are re-tightened and the beam elevating 
wedges 150 removed. At this point, the connector 
means securing the panel sill are removed and the 
panel 20 tilted out of position. The beam 22 can then 
be lowered into position and re-tightened so as to span 
the narrow open portion in the wall, resting, at the op 
posite sides thereof, on the adjoining panels 20. 
From the foregoing, it will be appreciated that a mod 

ular construction system has been defined which is 
unique in its simplicity and adaptability particularly in 
those environments wherein a high degree of ?exibility 
with regard to partition location is desired in conjunc 
tion with a stable over-all construction. It will be appre 
ciated that this system utilizes no support columns as 

6 
such and relies solely on the partition panels them 
selves in providing the necessary structural support for 
the building notwithstanding the fact that the panels 
can be easily reorientated or removed as desired. 

5 The foregoing is considered as illustrative only of the 
principles of the invention. Further, since numerous 
modi?cations and changes will readily occur to those 
skilled in the art, it is not desired to limit the invention 
to the exact construction and operation shown and de 
scribed, and accordingly all suitable modi?cations and 
equivalents may be resorted to, falling within the scope 
of the invention. 
What is claimed as new is as follows: - 
1. In a modular construction system, modular load 

5 supporting panels and modular load supporting trusses 
positioned thereover and generally coplanar therewith, 
each truss including vertically spaced parallel top and 
bottom chords and .rigid struts secured to the chords 
and extending therebetween, said trusses interconnect 
ing said panels and being supported thereby, each truss 
being of a length and so orientated relative to said pan 

. 

20 

els as to overlie a plurality of said panels and allow for Y 
a selective removal of at least one of said panels from 
therebeneath while maintaining engagement with the 
remaining panels and support of a superimposed load, 
said trusses being longitudinally alignable, means re 
leasably interconnecting adjoining trusses end to end to 
define a continuous load accommodating member, and 
means releasably securing each panel to the overlying 
truss. 

2. The construction of claim 1 wherein each panel 
comprises, as a unit, a supporting framework including 
a sill, a header, a plurality of vertical studs extending 
therebetween, and a facing sheet ?xed to one side of 
said framework and the components thereof, said fac 
ing sheet extending to a height above the framework 
substantially equal to the height of a panel mounted 
truss. 

3. The construction of claim 1 wherein said struts in 
clude a series of equally spaced pipes provided along 
the length of the truss and diagonal ‘rods crossing each 
other between eachadjacent pair of pipes. 

4. The construction of claim 3 wherein each end of 
each pipe is received within a recess de?ned in the cor 
responding chord, each pipe end having a tapped plate 
thereover and a bolt extending through the chord and 
into eachtapped plate for a mounting of the pipes. 

5'. The construction of claim 1. wherein the means in 
terconnecting adjacent trusses comprises a vertical 
strut on each adjoining truss end, a threaded rod ex 
tending through the end struts, and means engaged 
with the threaded rod for selectively drawing the truss 
ends together. ' 

6. The construction of claim 5 wherein each truss end 
is provided with upper and lower vertical compression 
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accommodating end plates at the end-of the top and. 
bottom chords thereof. . 

7. The construction of claim 6 wherein each truss end 
includes a horizontal metal plate engaged with each 
end plate and extending inwardly thereof parallel and 
laterally of the adjoining chord. 

* * * * 
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