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UNITED STATES 

2,589,304 

PATENT OFFICE 
2,589,304. 

INTERLOCKING STRUCTURAL UNITS 

William B. Spangler, Jefferson, iowa 
Application July 29, 1947, Serial No.64,544 Y 

9 Caims. (C.189-34) 

(Granted under the act of March 3, 1883, as 
amended April 30, 1928; 30 O. G. 75) 

The invention described herein may be manu 
factured and used by or for the Government for 
governmental purposes, without payment to me 
of any royalty thereon. 
This invention relates to a knockdown con 

Struction which may be used for many differ 
ent structural applications, including roadways, 
Walls, box pillars, coffer-dams and the like, more 
particularly, it is directed to a portable roadway 
Or runway or airplane landing mat construction. 
One of the objects of the invention is to pro 

vide a structural unit substantially in the form 
of an I-beam, the cross-bars of which form re 
CeSSeS. On Opposite Sides of the Web of the I-bean, 
With the recesses being of such a shape as to be 
interchangeable With other similar units by re 
ceiving in such recesses either end of similar 
Structural units. 
Another object of the invention is to provide 

: 

an improved portable roadway construction in- 20 
cluding a multiplicity of interchangeable and in 
teflocking units which may be joined together 
readily Without the necessity of employing bolts, 
rivetS or any other extraneous fastening means. 
Another object of the invention is to provide 2 

a roadway construction made up of independent 
duplicate units Which are capable of interlocking 
With each other and which, when so interlocked, 
are also capable of withstanding any strain put 
upon them. 3. 
Another object of the invention is to provide 

a construction made up of a plurality of separate 
interlocking units which may be employed not 
Only to provide a surface but also may be inter 
locked into a four-sided structure to form box 3: 
beams, pillars, coffer-dams and the like. 
Another object of the invention is to provide a 

portable knockdown construction in which a plu 
rality of interchangeable and interlocking units, 
are employed, possessing maximum strength 40 
When in position, and yet being capable of sepa 
ration after use without distortion or modifica 
tion, and reassembled for use in another loca 
tion, With the original strength and the general 
usefulness of the individual units being unim- 4.5 
paired and capable of reassembly. 
With the above and other objects and advan 

tages in view, the invention consists of certain 
features of construction and operation of parts, 
Which Will hereinafter be described and shown 50 
in the accompanying drawings, in which: 

Fig. 1 is a fragmentary top plan view of a plus 
rality of interlocking, independent units joined. 
together for forming a roadway or landing mat 
construction; 

5 

2 
Fig. 2 is a side elevation of a single-unit em 

ployed in the construction of Fig. 1; 
Fig. 3 is a cross-sectional view, thereof taken 

On line 3-3 of Fig. 2; 
Fig. 4 is a fragmentary perspective end view: 

of a single layer of the interlocking units; 
Fig. 5 is a fragmentary perspective end view: 

of the interlocking units, illustrating another 
manner of joining the units together to provide 
a double layer thereof; 

Fig. 6. is a fragmentary perspective end, view 
illustrating a further manner of joining the in 
terlocking units; and 

Fig. 7 is a fragmentary perspective end view. 
illustrating the manner in which the units may 
be interlocked into a four-sided structure to form 
box beams, pillars, coffer-dams or the like. 

In general, the improved structural units, of 
the present invention consist of a plurality of 
interlocking units substantially in the form 
of I-beams including webs having transverse 
flanges on the opposite longitudinal edges 
thereof. The transverse flanges extend at right. 
angles to, and equal distances from, opposite 
sides of the Webs and are provided with curved 
lateral hook flanges which depend inWardly rela 
tive to the Web from the outer extremities of the 
flanges Substantially at right angles to the 
flanges and parallel to the webs, whereby recesses 
are formed on the sections adjacent to opposite 
Sides of and along the longitudinal edges of the 
Webs. By providing the recesses on the units, the 
hook flanges on the transverse base flanges of 
Similar Sections may engage in the recesses of 
the other adjacent sections, whereby a series of 
the I-beam units may be detachably connected 
in interlocking relation to form a single layer 
roadway Surface or mat, as illustrated in Fig. 4. 
Of the drawings. 

If the area, over which the roadway extends 
requires greater strength, additional layers' of 
the units may be added in interlocked relation 
as illustrated in Figs. 5 and 6 and, should it be 
desired to form a four-sided structure for use 
as box beans, pillars, coffer-dams or the like, 
the I-beam units may be interlocked with each 
other as illustrated in Fig. 7. 
The Single layer construction, shown in Fig. 4, 

ConsistS of a plurality of units. held in spaced 
interlocked relation by means of a series of 
Similar units '. The units , one of which is. 
ShOWn in detail in Figs. 2 and 3 include a Web 
portion 2 having transverse flanges 3 and 3 pro 
Vided. On opposite, longitudinal edges thereof, 

ss which flanges 3 and 3 extend at right angles to. 
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the web 2 an equal distance from its opposite 
sides 4 and 4'. The transverse flanges 3 and 3' 
are formed adjacent to their longitudinal edges 
With curved lateral hook flanges 5 and 5', re 
Spectively, which depend in Wardly from the outer 
extremities or edges thereof Substantially at right 
angles to the transverse flanges 3 and 3' and 
parallel with the web 2, whereby recesses 6 and 
6' are formed on the vertical units adjacent to 
the opposite sides 4 and 4 of the Web 2 and along 
the longitudinal edges thereof. 

Each of the horizontally extending units l', 
Which units are duplicates of the vertically ex 
tending units, consists of a web 2' having trans 
Verse flanges 7 and 7' provided on opposite longi 
tudinal edges of the Web and extending at right 
angles to the Web an equal distance from its op 
posite sides 8 and 8'. The transverse flanges 7 
and 7' are provided with curved lateral hook 
flanges 9 and 9', respectively, which depend in 
wardly from the outer extremities or edges of 
the transverse flanges 7 and 7' substantially at 
right angles thereto and parallel with the Web 2', 
whereby recesses 0 and O' are formed on the 
horizontally extending sections f' adjacent to the 
opposite sides 8 and 8' of the Web 2' and along 
the longitudinal edges thereof. 
In forming the portable roadway or mat con 

Struction using a Single layer of the interchange 
able interlocking units and ', respectively, as 
illustrated in Fig. 4, a plurality of the units are 
arranged and held in suitably spaced interlocked 
relation by means of a Series of the similar units 

having the transverse flanges and 7 of the 
units abutting against the sides 4 and 4, re 
spectively, of the webs 2 of the vertically ex 
tending unitS, With the lateral hook flanges 9 
and 9' on the flanges 7 and 1 of the units en 
gaging in the recesses 6 and 6 of adjacent units 
and abutting against the hook flanges 5 and 5' 

Of the units. 
Should it be required to have a roadway, land 

ing mat or bridge flooring construction with a 
greater strength than provided by a single layer 
of the interlocking units as illustrated in Fig. 4, 
additional layers of the units may be interlocked 
with each other as shown in Figs. 5 and 6. In 
Fig. 5, a plurality of interchangeable units are 
interlocked with each other to provide a one and 
One-half or two layer construction in which ad 
ditional vertically and horizontally extending 
units and f', respectively, are provided, with 
the transverse flanges 3 of the additional units 
abutting against the upper sides 8' of the webs 

2. On the first layer of units and the hook 
flanges 5 of the additional units engaging in a 
recess 0 and a recess 0' adjacent to the sides 
8' of the webs 2' on the units of the first layer 
of units. The webs 2' of the units f', employed 
in forming the Second layer of the roadway Con 
struction, abut against the upper transverse 
flanges 3 of the vertically extending units used 
in providing the first layer of the roadway con 
Struction and the hook fanges 9 and 9 provided 
On the transverse flanges 7 and , respectively, 
of the last-mentioned units engage in the re 
cesses 6 and 6' of the units . 

Having thus described my invention, what I 
claim as new and wish to secure by Letters Patent 
S. 

1. A structural assembly comprising a plurality 
of interlocked, universally interchangeable, iden 
tical, elongated units interlocked together With 
their major transverse axes at right angles to 
each other and being substantially in the form of 
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4. 
I-beams and including web portions, elongated 
transverse fanges formed on opposite longitu 
dinal edges of said web portions terminating in 
curved lateral hook flanges extending along outer 
longitudinal eXtremities of the said transverse 
flanges, the said curved hook flanges depending 
inwardly from the said transverse flanges and 
providing oppositely curved, oppositely disposed 
recesses on opposite sides of the said Web portions 
at the said longitudinal edges thereof, the interior 
surfaces of each pair of the said recesses With the 
surface of the web connecting the two receSSes 
being identical in configuration to the exterior 
surfaces of each of the said transverse flanges 
including the curved lateral hook flanges there 
on, said units being identical in Size and Shape 
and in interlocked relation with each other, With 
the curved hook fanges of certain of Said units 
engaged in and interlocked with the said curved 
recesses in contiguous units of the assembly. 

2. A structural assembly comprising a plurality 
of interlocked, universally interchangeable, iden 
tical, elongated units interlocked together in an 
assembly at least one unit in thickneeSS in each 
direction with their major transverse axes at 
right angles to each other and being Substantially 
in the form of I-beams and including Web pol' 
tions, elongated transverse flanges formed on Op 
posite longitudinal edges of the Said Web por 
tions terminating in curved lateral hook flanges 
extending along outer longitudinal extremities 
of the said transverse flanges, the Said curved 
hook flanges depending inwardly from the said 
transverse flanges and providing curved, Op. 
positely disposed recesses on Opposite sides of the 
said web portions at the said longitudinal edges 
thereof, the outside dimension of the unit along 
each said transverse flange from hook flange to 
hook flange being equal to the inside dimension 
between the transverse flanges on the same side 
of the said web portions, the interior surfaces of 
each pair of the said recesses with the surface of 
the web connecting the two recesses being iden 
tical in configuration to the exterior Surfaces of 
each of the said transverse fianges including the 
curved lateral hook flanges thereon, Said units 
being identical in size and shape and in inter 
locked relation with each other, with the curved 
hook flanges of certain of said units engaged in 
and interlocked with the curved receSSes in Con 
tiguous units of the assembly. 

3. A structural assembly comprising a plurality 
of interlocked, universally interchangeable, iden 
tical, elongated units interlocked together with 
their major transverse axes at right angles to 
each other and being substantially in the form 
of I-beams and including web portions, elongated 
transverse flanges formed on opposite longitudi 
nal edges of the said web portions terminating 
in curved lateral hook flanges extending along 
outer longitudinal extremities of the Said trans 
verse flanges, the exterior surfaces of the Said 
transverse flanges being planar between the Said 
curved hook flanges and perpendicular to the 
said web portions, the said curved hook flanges 
depending inwardly from the Said transverse 
flanges and providing curved, oppositely dis 
posed recesses on opposite sides of the said web 
portions at the said longitudinal edges thereof, 
the interior surfaces of each pair of said re 
cesses with the surface of the web connecting the 
two recesses being identical in configuration to 
the exterior surfaces of each of the said trans 
verse flanges including the curved lateral hook 
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flanges thereon, said units being identical in 
size and shape and in interlocked relation with 
each other, with the curved hook flanges of cer 
tain of said units engaged in and interlocked with 
the curved recesses in contiguous units of the 
a SSembly. 

4. A structural assembly comprising a plurality 
of interlocked, universally interchangeable, iden 
tical, elongated units interlocked together with 
their major transverse axes at right angles to 
each other and being Substantially in the form 
of I-beams and including web portions, elongated 
transverse-fanges formed on opposite longitudi 
nal edges of the Said Web portions terminating 
in curved lateral hook flanges extending along 
outer longitudinal extremities. Of the Said trans 
verse flanges, the exterior Surfaces of Said trans 
verse flanges being planar between the said 
curved hook flanges and perpendicular to the web 
portions, the said curved hook flanges depending : 
inwardly from said transverse flanges and pro 
viding, curved, oppositely disposed recesses on Op 
positesides of said web portions at the Said lon 
gitudinal edges thereof, the exterior Surfaces of 
the said curved hook flanges on the Same side of 
the web being in planar alignment and parallel 
to the said web, the interior surfaces of each pair 
of the said recesses with the surface of the Web 
connecting the two recesses being identical in 
configuration to the exterior surfaces of each of 
the said transverse flanges including the curved 
lateral hook flanges thereon, said units being 
identical in size and shape and in interlocked 
relation with each other, with the curved hook 
flanges of certain of Said units engaged in and 
interlocked with the curved recesses in contigu 
ous units of the assembly. 

5. A structural assembly comprising a plurality 
of interlocked, universally interchangeable, 
identical units interlocked together in layerS With 
their major transverse axes at right angles to 
each other and being substantially in the form of 
I-beams and including Web portions, elongated 
transverse flanges formed on opposite longitudi 
nal edges of the said Web portions terminating 
in curved lateral hook flanges extending along 
outer longitudinal extremities of the said trans 
verse flanges, the exterior Surfaces of the said 
transverse flanges being planar between the Said 
curved hook flanges and perpendicular to the 
web portions, the said curved hook flanges de 
pending inwardly from the said transverse 
flanges and providing curved, oppositely dis 
posed recesses on opposite sides of the Said Web 
portions at the said longitudinal edges thereof, 
the interior surfaces of each pair of the Said 
recesses with the surface of the Web connecting 
the two recesses being identical in configuration 
to the exterior surfaces of each of the Said trans 
verse flanges including the curved lateral hook 
flanges thereon, said units being identical in 
size and shape and in interlocked relation. With 
each other, with the curved hook flanges of 
certain of said units engaged in and interlocked 
with the curved recesses in contiguous units of 
the assembly. 

6. A structural assembly comprising a plurality 
of interlocked, universally interchangeable, 
identical units interlocked together in layers 
with their major transverse axes at right angles 
to each other and being substantially in the form 
of I-beams and including Web portions, elon 
gated transverse flanges formed on opposite longi 
tudinal edges of the said Web portions terminat 
ing in curved lateral hook flanges extending along 

5 

O 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

2,589,804: 
6 

outer longitudinal extremities of the said trans. 
Verse flanges, the exterior Surfaces of the said: 
tranSVerse flanges being planar between the Said 
curved hook flanges and perpendicular to the Said 
web portions, the said curved hook flanges de 
pending in Wardly from the Said transverse flanges. 
and providing curved, oppositely disposed re 
ceSSes on opposite sides of the Said Web portions 
at the Said longitudinal edgeS. thereof, the in 
terior surfaces of each pair of said recesses with 
the surface of the Web connecting the tWo re 
cesses being identical in configuration to the ex 
terior Surfaces of each of the Said tranSVerse 
flanges including the curved lateral hook flanges 
thereon, said units being identical in size and 
shape and in interlocked relation. With each other, 
With the curved hook flanges of certain of Said 
units in one-layer thereof engaged in and inter 
locked. With the curved recesses in others of Said. 
units of the same layer, and With the curved hook 
fianges on some of Said others of the Said units 
of the same layer engaged in the curved recesses 
of other units not in the same layer. 

7. A structural assembly comprising a plu 
rality of interlocked, universally interchange 
able identical elongated unitS interlocked to 
gether in at least two layers With their trans 
verse axes at right angles to each other and being 
Substantially in the form of I-beams and includ 
ing Web portions, elongated transverse flanges 
formed on opposite longitudinal edges of the 
said Web portions terminating in Curved lateral 
hook flanges extending along outer longitudinal 
extremities of the said transverse flanges, the 
exterior surfaces of the Said transverse fanges 
being planar between the Said curved hook 
flanges and perpendicular to the said Web por 
tions, the said curved hook flanges depending in 
Wardly from the said tranSVerse flanges and 
providing curved, oppositely disposed receSSes On 
opposite sides of the said Web portions at the said 
longitudinal edges thereof, the interior Surfaces 
of each pair of Said recesses With the surface of 
the web connecting the two recesses being identi 
cal in configuration to the exterior Surfaces of 
each of the Said transverse flanges including the 
curved lateral hook flanges thereon, Said unitS 
being identical in size and shape and in inter 
locked relation. With each other, With the curved 
hook flanges of certain of the said units in each 
layer thereof engaged in and interlocked With 
the curved recesses in others of the said units of 
the same layer, and With the curved hook flanges 
on the said others of the said units of the same 
layer engaged in and interlocked With the curved 
recesses in certain of the units of another layer 
Whereby an extensive planar bearing Surface is 
formed. 

8. A structural assembly comprising a plurality 
of interlocked, universally interchangeable, 
identical, elongated units interlocked together in 
separated layers in a hollow rectangular forman 
tion with their major transverse axes at right 
angles to each other and being Substantially in 
the form of I-beams and including Web portions, 
elongated transverse flanges formed on opposite 
longitudinal edges of the said Web portions ter 
minating in curved lateral hook flangeS extending 
along outer longitudinal extremities of the Said 
transverse flanges, the exterior Surfaces of the 
Said transverse fanges being planar betWeen 
the said curved hook flanges and perpendicular 
to the said Web portions, the said curved hook 
flanges depending inwardly from the Said trans 
Verse flanges and providing curved, Oppositely 
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disposed recesses on opposite sides of the said 
Web portions at the said longitudinal edges there 
of, the interior Surfaces of each pair of Said re 
ceSSes With the Surface of the Web connecting the 
tWo recesses being identical in configuration to 
the exterior Surfaces of each of the said trans 
Verse flanges including the curved lateral hook 
flanges thereon, said units being identical in 
size and shape and in interlocked relation with 
each other, with the curved hook flanges of 
certain of the said units engaged in and inter 
locked With the curved recesses in contiguous 
units of the aSSembly. 

9. A structural assembly comprising a plurality 
of parallel, elongated, identical, individually 
interchangeable units With alternate units ro 
tated 90° about their longitudinal axes, each of 
Which unitS is Substantially in the form of an 
I-beam including a Web portion, terminating 
in a planar transverse flange on each opposite 
longitudinal edge of Said Web portion, and a 
curved lateral hook fange formed on each Outer 
longitudinal extremity of each of the said trans 
verse flanges, each of the said curved hook flanges 
depending in Wardly from its transverse fange 
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8 
and being in planar relationship with the other 
curved hook flange on the Same side of the Web 
portion and defining With the Said Web portion 
recesses on each side of the said Web portion, 
Said units being in interlocked relation. With each 
other, with curved hook flanges on at least one 
half of the units minus one engaged in receSSeS 
of contiguous unitS. 

WILLIAM B. SPANGER. 
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