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This in Vention relates to an improved manu 
facture of roads, yards, aerodromes and like Sur 
faces and means therefor. It has as its object 
the provision of a stronger construction of road 
and the like which is better Suited to modern 
traffic conditions, and which can be produced 
more rapidly being less Subject to Weather in 
terruption and requiring less skilled labour in 
Carrying it out than previously proposed meth 
ods of construction. 
The invention is characterized primarily by 

a novel foundation structure consisting of duplex 
metal plating With the component plates Spaced 
apart and cementitious Substance, Sand, or other 
Suitable non-metallic material filed in and sand 
Wiched between then. 

In preparing the site where it is proposed to 
lay a foundation of this kind, it is desirable in 
the first place to excavate the Surface material 
and to consolidate the SubSoil by rolling. A layer 
of Sand, ground clinker or otinei Suitable nate 
rial in a fine state of division is then placed 
On the consolidated SubSoil to form a bed for 
the duplex metal foundation structure. The 
metal plates are then laid, the lower layer of 
plating preferably being put down first, the sand 
Wiched cernentitious material or the like being 
inext applied and the top layer of plating SubSe 
quently added and Secured by Suitable means 
conveniently on the lines set forth in the Sequel. 
The invention is not restricted to this method 

of assembling the foundation, as it might for in 
stance under certain circunstances be desirable 
to interconnect the plates and to fill in the sand 
Wiched in atterial away from the site or other 
Wise to modify the procedure outlined above. 
The duplex plate foundation is designed to be 
used for Supporting a top layer of any suitable 
road surfacing material Such as a bituminous 
Inacadam, Stone setts, rubber or the like. 
The individual plates in the respective layers 

of the duplex foundation are preferably of steel 
and of a size as large as is convenient for trans 
port and Imanipulation, Say Six feet by four feet. 
Adjoining plates may be independent but they 
are preferably connected together by leans of 
Welding, by bolting, by liveting, by Ileans Of 
pegs, through the agency of interlocking grooves 
Or rios in the plates or by other Suitable means. 
The upper layer and lower layer of plates may 
be positively separated independently of the 
Sandwiched material by Such means aS distance 
Sleeves around connecting bolts, by shouldered 
boits and rivets, by means of bosses or ribs 
pressed inwardly in the plates of One or both 
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layers or by means of precast blocks of concrete 
or other Suitable material distributed at Suitable 
intervals between the layers. The plates of 
either the top layer, the bottom layer or both, 
may be impressed with ribs or channels at in 
tervals, and at right angles to one another Or 
otherwise disposed to stiffen the plates or to re 
Sist relative - movement in any direction between 
the plates and the material Sandwiched by them. 
The sandwich filling between the plates is pref 

erably of a cementitious nature and may either 
be floated in to fill the Space between the top 
and bottom layers or may be precast to Such 
a shape as will fit around the distance pieces 
Which separate the two layers, the interstices 
being subsequently filled by means of liquid ce 
ment. 

For the purpose of drawing down the top layer 
towards the botton, use may be made of quick 
thread screws, interengaging tongues and aper 
tures, hook bolts or other quickly operated means 
of engagement. 
In the accompanying drawings, certain pre 

ferred arrangements of the duplex plating inac 
cordance with the invention are illustrated to 
gether with details of Wairious methods of Con 
necting the plates together. 
In these drawings: 
Figure 1 is a plan View of a number of aSSem 

bled plates three being shown in the upper layer 
and six in the lower layer for convenience in 
illu Stration. 

Figure 2 is a section on an enlarged Scale along 
the line 2-2. Of Figure . 

Figure 3 shows the use of a quick thread bolt 
as a means of keying the layers together. 

Figure 4 shows a second method of intercon 
necting the layerS. 

Figure 5 shows anotheir method of keying the 
layers together making Se of a hook-bolt paSS 
ing through a pre-cast concrete Spacing block. 
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Figure 6 is an isometric view in part broken 
away of an aSSembly of plates having integral 
grooves or ribs for interconnecting adjacent 
plates of the lower layer, and . 

Figure it is a section acroSS the assembly shown 
in Figure 6. 

In the method of assembly shown in Figures 1 
and 2 the individual plates 10 of the upper layer 
and those 11 of the lower layer, are staggered in 
every possible sense So that the junctions between 
the plates in the two layers do not lie directly 
over one ai: other. Adjacent plates in the lower 
layer are secured together, along their edges by 
rivets, bolts or by some form of Welding. Dis 
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tributed over the Surface of these plates are up 
Standing boSSes 12 designed to space apart the top 
layer of plates to the necessay extent and also 
to carry or take the fastening means by which 
the layerS are held together. Foi this purpose 
the plates J.0 of the top layer are drilled at inter 
ValS With holes 13 designed to co-operate Wiën 
the bCSSes 12 account being taken of the relative 
lateral displacene.ht of the piates in each layer. 
In the arrangement illustrated some of the fas. 
tening boltS or the like pass through holes around 
the edgeS of the upper plates, intervening holes 
along these edges being used insively for purposes 
of interconnecting adjacent plates as in the lowei 
layer. Figure 3 illustrates the disposition of the 
plates at a point Such as that indicated by the 
reference 14 in Figure i where two plates over 
lap along the edge of a third, immediately above 
One of the lipStanding boSSes 12 in a lower plate, 
In the Sectional view illustrated in Figure 3, a 
Cennentitious concrete filling 14 is Sandwiched 
between the layer's So as to bind the whole as 
Sembly into an integral structure which is capable 
of Spreading transnitted shocks over a wide area, 
of SubSoil, and consequently of forming a satis 
factCly unyielding foundation structure for re 
ceiving a Surfacing of any desired inature. 

Figures 3 and 4 Show preferred methods of 
interconnecting the layers of plates. That illus 
trated in Figure 3 consistS in using a sciew 15 hav 

... iing a large quick thread running right up to the 
lead thereof. BiHOileS aice provided in botha plate:S 
One or both being punched or pressed to give a 
partial thread for engagement by the screw. In 
the illustrated construction the hole 16 in the bot 
ton plate is situated on the top of the boss 12 and 
the metal Surrounding this hole is punched Ol' 
otherwise raised slightly at one side and Slightly 
depi'eSSed at the diamettically opposite side to 
give the hole ain app'oximate partial thread with 
which the Screw will engage. In some cases 
Where the thickness of the metal of which the 
plates are composed is approximately equal to 
the distance between adjacent threads on the 
Screw, it may be left to the act of inserting and 
tightening the latter to distort the edges of the 
hole in the required manner to give the effect of 
the partial thread. In assembling the parts 
foir interconnection by the method illustrated in 
Figure 3. it is preferable to provide a removable 
Wooden or like sleeve between the layers and 
around the holes so that the holes are not liable 
to become choked when the concrete is filed in. 
The Sleeve Inay either be left in place or removed 
to lea.Ve a Small void 17 aS ShoWn. Tie hoe O' 
holes i3 in the upper plate or plates may con 
veniently be unthreaded and drilled to give a 
clearance around the Screw as Shown. This 
permits of the easy insertion and tightening of 
Screws inserted from the top of the duplex plat 
ing. The method of using the quick thread 
ScieWS may also be applied to the connection of 
laterally adjoining plates in a layer in place of 
the rivets or bolts, the use of which has already 
been described for the purpose. 

Figure 4 ilustrates an alternative method of 
connecting the layers together, in which project 
ing tongues of one plate are passed through an 
aperture in the other pate over the margins 
of which the tongues are spread, by hanner 
ing thein down or in liike manner to Orn the 
Securing means. This nethod is particularly Slit 
able for LSe With the upstanding Spa Cing boSSes 
12 in the lower plate. The crown of each box 
is split and punched to throw up a number of 
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integral tongues, and the plates of the top layer 
are punched with holes so disposed as to engage 
With the3e tOragUes. Tine top layer having been 
dropped bodily on to tine botton layer iniil the 
upstanding tongues project througin the roles in 
the top layer, the tongue3 can ke Spiread over 
the Inairgins of the holies as indicated by refer 
eHCe 19 SO AS to riWet the plate:S finny Oge Ehe. 
When assenbling the plates re; 
Such aS Sieeves around the upstainding tongues 
may be used to keep the latter free floin the con 
Crete which is filled onto the bottorn layer prior 
to dropping the top layer into position. 
The tongues may be separatey formed if de 

Sired: aS by means of short fe; iiiles with split 
upper ends, Screwed of riveted into apertures in 
the bosses of the lower plate. 

In Order to ensuire that the cointinuity of the 
ineal plates connected in this way shall be pre 
Served the holes i3C, formed by the tongue and 
aperture connections preferably filed up either 
With LigS of Wood G tie like with ceinent or in 
Other Suitable in anner. 
The Iethod of interconnecting the layers 

shown in Figure 5 nakes use of a hook boit 29 3) 
having an . m 
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head as ShOWii Oi if desired a 
head. Such a bolt may be dropped through a 
slot in the bottom layer and engaged there With 
by tUining through a right angle. Such bolts may 
pass through distance sleeves or pre-cast blocks if 
and through holes 21 ptiched to receive them 
in the top layer. Conveniently the hook bolt; 
20 is formed with a Square shank 22. After 
elgagement With the botton plate in the man 
ner already explained and turning thirough a 
right angle, the bolt is locked in this position 
against further rotation by slipping over it the 
precast Concrete block 23. The latter has a bore 
24 corresponding in Section with that of the bolt 
Shank and rests in a shallow depression 25 of 
oval, rectangular or other non-circular plan so 
that itS rotation and co; Sequently rotation of the 
bolt is prevented. In order to seat the bottom 
layer of plates more satisfactorily it may be de 
Siirable to Substitute the depiiresSion 25 by a cor 
respondingly shaped elevated boss, in which case 
the botton of the concrete block is formed with 
a Shallow recess to accommodate this boss. In 
addition the top piate inay be foined With a 
depression resting within a recess in the top 
face of the block. The upper end of the boit 
20 may be provided with at and Washer as Show 
or with a cotter pin. The portion 26 of the bolt 
passing through the upper layer is preferably 
tapered to eliminate any decrease between the 
botS and the holleS 2. 

Figures 6 and 7 show a slightly modified form 
of duplex plating in which the plates of the 
bottom layer are pressed with integral ribs or 
grooves by means of which adjacent plates are 
iocked together Without the use of a, positive con 
necting means. Either end of each of the corn 
ponent plates 11 of tile botton layer, is formed 
with a continuous rib or groove 27 and 23 along 
it. In the riddle of the plate parallel with these 
ribs or grooves a, Sinillar groove 29 is provided. 
The rib or groove 27 at one end of the plate is 
preferably inade shallower than that 28 at the 
other end to the extet of the thickneSS Of the 
plate. When the plates are laid the deeper groove 
28 on One end of a plate receives the shallower 
groove 27 on the adjacent end of the next plate, 
the two nesting together as shown at 30 whilst 
he main bodies of the two piates lie in the 
Samle plane. 

5 

) 

  



O 

15 

20 

5 

3 s 

5 5 

O 

1,921,822 
The object of the similarly formed centre 

groove 29 in a plate is to enable the plates to 
Overlap each other sightly in the lateral direc 
tion. When they are disposed in staggered relation. 
in this relation the channelled end of One pate 
will be opposite the middle of the laterally ad 
jacent plate and the shallow end groove On the 
Overlapping portion of this plate Will be accom 
modated in the centrally disposed groove of the 
next laterally adjacent plate so that all the plates 
may lie approximately in the Sane plaine. As 
a further improvement each of the grooves may 
be pressed progressively deeper towards one edge 
Of the plate SO as to facilitate Still further the 
overlying of the edges of one row of plates over 
those of the laterally adjacent row. The grooves 
Or ribs acroSS each plate add stiffness to the 
plate and when a number of plates are laid the 
interlocking depressed Or ribbed ends and these 
middle ribs or grooves form a number of con 
tinuous Series of grooves or ribs across the whole 
structure of the foundation, increasing stability, 
and providing a keying effect With the Surface 
material laid on the upper plate and also with 
the filling foundation material placed between 
the two layers of duplex plating. 
Where it is desired to form a lateral connec 

tion between adjacent plates, the latter in ad 
dition to the grooves at their ends may have simi 
lar grooves along the side edges preferably ter 
ninating short of the ends of the plate. In 
this Way adjacent lines of plates may be inter 
connected to form a continuous structure. 
The ribs or grooves in the plates are pref 

erably curved in croSS-Section, but they may be 
shallow V-shape or any other open section which 
Will provide a quickly engaged interlocking con 
nection. 
Attachment means between the layers is pro 

vided and nay conveniently take any of the 
forms already described with reference to Fig 
ures 3, 4, or 5. 
The side edges of plates which are intended 

to be used at the side of a road, or like Surface, 
lay if desired be pressed. With an integral down 

Ward flange on one or both of the component 
members of the duplex plate. If each member is 
fianged there Will be an upWard fange on the 
bottom member and a downward flange overlay 
ing it and enclosing it on the upper member. 
These integral flange portions may be utilized 

for preventing any tendency of the cementitious 
material between the plates to spread laterally. 

If a flange on the upper plate only is pro 
Vided, or if a doWinWard flarge On each member 
is formed, the fiange will go below the plates, 
foundation and Will serve to retain laterally the 
ash or other road bed below the foundation 
plates. 

Suitable edge flanges are indicated by reference 
31. In the structure illustrated, the top plates 
adjacent the side of the road are twice bent, first 
downwardly Well below the duplex foundation 
and theim Orizontally and OutWardly to form a 
flange 32. This arrangement prevents the Sand 
Wiched material from being Squeezed out laterally 
from between the layers and it also holds to 
gether the consolidated Subsoil. The horizon 
tal fange 32 forms a Satisfactory bedding for a 
curbing Stone. Seated in this Way the curbing 
is not liable to displacement due to settling or 
spreading of the road foundation. In order to 
facilitate Subsequent dismantling of part of the 
road Surface Without disturbing the downwardly 
directed edge flange 31 the latter may be formed 

of angle Section independently of the layers of 
plates and attached thereto. 
The component plates constructed in any of the 

ways described above may be impressed at in 
tervals With Strengthening ribs or channels. For 
instance the upstanding boSSes 12 may form 
meeting places for ribs of height equal With Or 
lesser than the bosses. Alternatively the bosses 
may be entirely replaced by ribs which can be 
used to carry the interconnecting means between 
the layers. Such a rib System may conveniently 
be of diamond configuration. RibS Or channels 
provided in this manner serve not only to Stiffen 
the plates but also to resist relative movement 
between the plates and the material Sandwiched 
by them. In order still further to bond the plates 
with the sandwiched cementitious material the 
inWardly directed faces of the former may be pro 
vided at intervals with upstanding projections. 
These may be readily formed by spot welding or 
similarly attaching short lengths of angle-section 
to the plates in the desired positions. 

Cain: 
1. A road and like foundation Structure em 

bodying therein top and bottom Spaced layers, 
each comprising metal plates arranged With the 
edges of the plates in one layer offset with respect 
to the edges of the plates of the other layer and 
a non-metallic filling material disposed between 
Said layerS. 

2. A road or like foundation structure embody 
ing therein, top and bottom spaced layers, each 
comprising a plurality of metal plates having side 
and end edges, the plates of each layer being COIl 
nected together at their sides and ends, and ar 
ranged with the connected together sides and ends 
of the plates in one layer offset from the like Sides 
and ends of the plates in the other layer and a 
non-metallic filing material disposed betWeen 
the plates of the respective layerS. 

3. A road and like foundation structure em 
bodying therein top and bottom Spaced layers, 
each comprising metal plates arranged with the 
edges of the piates in One layer offset With respect 
to the edges of the plates of the other layer and is 
a cementitious mass arranged between the Sev 
eral plates of both layers and binding them all 
together. 

4. A road and like foundation Structure em 
bodying tinelein top and botton Spaced layers, 
each comprising netal piates arranged. With the 
edges of the plates in one layer offset with re 
spect to the edges of the plates of the other layer, 
neans connecting the pates in One layer to those 
in the other layer and a cementitious filling na-. . 
terial arranged between the Several piates of each 
layer and connecting them all together. 

5. A road or like foundation structure embody 
ing theireill top and botton Spaced layers, each 
comprising netal plates connected together at 
their sides and ends in overlapping relation, With 
the connected together sides and ends of the plates 
in one layer Offset With respect to the connected 
together sides and ends of the plates in the other 
layer and a filler of cementitious material ar 
ranged between the several plates of both layers 
and binding then together. 

6. A road or like foundation structure en body 
iing therein top and bottom Spaced layers, each 
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comprising netal plates arranged in Overlapping .33 
relation at their sides and ends, the overlapping 
edges of the Sides and einds of the pates in One 
layer being offset With respect to the Overlapping 
edges of the sides and ends of the plates in the 
other layer, means connecting the overlapped 
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edges of the plates in one layer with portions of 
the plates of the other layer within their sides and 
ends and a layer of cenentitious material dis 
posed batween the several plates of both layers 
and binding them together. 

7. A road or like foundation structure embody 
ing tierein top and bottom spaced layers, each 
layer comprising metal plates arranged with their 
Side and end margins in overlapping relation, the 
Overlapped margins of the plates in one layer be 
ing offset with respect to the overlapped margins 
of the plates in the other layer, portions within 
the overlapped margins of the plates in said other 
layers being formed to extend toward the plates 
of Said first mentioned layer, means connecting 
the overlapped margins of the plates in said first 
linentioned layer to Said portions of said plates in 
Said oth3r layer and a cementitious filler material 
between Said layers and adhered to the plates of 
both layerS and connecting them together. 

8. In a foundation structure of the kind de 
Scribed, Spaced top and bottom layers, each com 
prising metal plates, the metal plates in one layer 
being arranged with their side and end margins 
in Overlapping relation, the Overlapped margins of 
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the plates in . One layer being offset with respect 
to the overlapped margins of the plates in the 
other layer, portions within the margins of the 
plates of one layer being depressed toward the 
plates in another layer and means for connecting 
the plates of both layers together at points coin 
cident with said depressed portions before men 
tioned. 

9. The method of making a foundation struc 
ture of the kind described which consists in ar 
ranging as a layer upon a previously prepared 
base, a plurality of metal plates with the side and 
end margins thereof in overlapping relation, then 
airranging as a Second layer Spaced from the first 
One, another plurality of metal plates with their 
sides and end margins in overlapping relation 
but offset with respect to the like margins of the 
plates in the first mentioned layer, connecting 
the plates of both layers together at desired points 
and SubSequently to thus making the first men 
tioned layer, applying a cementitious material 
thereto which upon hardening connects the plates 
of both layers together. 
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