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1. Claim. (C. 72-68) 

This invention relates to building structures 
and, more particularly, to structures of the type 
of fioors or roofs comprising a number of units 
in the form of slabs. The invention, however, 
has particular application to floors, roofs, and 
other building elements where the Slabs are of 
reinforced concrete or like cementitious mate 
rial and where they are of relatively small size 
so as that they can be easily carried from place 
to place and easily laid in position when they 
are used as units of flooring or the like. 
Small concrete slabs have, of course, been used 

for flooring. The ordinary concrete slab, how 
ever, has the serious disadvantage that, in han 
ding the Same, great care must be exercised to 
prevent breaking or chipping, particularly at the 
edges. The breaking and chipping is also likely 
to occur after the unit has been laid or installed. 
The ordinary slab is also lacking in structural 
strength. Such slabs have been reinforced with 
steel reinforcing elements, but the reinforce 
ments used in the past have been too expensive, 
or ineffective for the contemplated purposes, or 
have been Open to other objections. 
One of the objects of the present invention is 

to overcome the disadvantages and drawbacks 
of prior structures of the class to which reference 
has been made. Another object is to provide a building floor, 
roof, or the like in which provision is made for 
the expansion and contraction of the units under 
the efects of temperature changes and the like; 
and it is particularly desired to prevent the struc 
tural part from becoming humped or buckled as 
a result of the expansion of the units. 
Another object is to provide an improved unit 

marginally reinforced with metal, lending itself 
to easy instalation and having provisions where 
by it can be interlocked with adjacent units very 
readilly and in a manner to permit expansion 
and contraction without injurious efects. 
Another purpose of the invention is to provide 

an improved unit having an embedded rein 
forcement of metal which is light and cheap and 
Which acts efectively in increasing the load 
carrying capacity. 
To these and other ends, the invention consists 

in the novel features and combinations of parts 
to be hereinafter described and finally pointed 
out in the claim, 
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In the accompanying drawings: 
Fig. 1 is a fragmentary plan view of a struc 

tural member such as a floor embodying my im 
provements, showing the floor as it appears be 
fore the joints are closed; 

Fig. 2 is an enlarged section on line 2-2 of 
Fig. 1, but with the joint at the left hand side 
closed by the use of filing material; 

Fig. 3 is a section on line 3-3 of Fig. 2, the fill 
ing material being omitted; 

Fig. 4 is a perspective view of one of the slabs; 
Fig. 5 is an enlarged perspective view of one 

of the clips by which the units are interlocked; 
and 

Fig. 6 is a detail showing a somewhat modified 
form. 
In illustrating the invention, I have shown by 

Way of example a portion of what may be as 
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Sumed to be a concrete floor. This floor com 
prises a reinforced concrete layer or body formed 
by laying on a suitable foundation a number of 
reinforced concrete slabs or, as they may be 
termed, reinforced concrete planks. These units 
are of a character to enable them to be readily 
transported, handled, and laid in place, and with 
that in view the unit is preferably relatively 
shallow in depth and is also preferably narrow, 
being of greater length than width. It is con 
sidered desirablê to provide a unit in a stock 
width and to provide the unit in several diferent 
lengths, the shortest of these lengths being the 
one ilustrated in the drawings by way of ex 
ample. For purposes of explanation, it may be 
said that the unit illustrated in the drawings 
has a depth of one and one-half inches, is sixteen 
inches wide, and has a length of thirty-two inches, 
but it is of course understood that the invention 
is not limited to any particular dimensions. The 
body of the unit is constructed of concrete and, 
in the form shown, the unit has a reinforcement 
of relatively thin sheet metal extending around 
alfour sides. Also, the unit in the form shown 
is reinforcad by the employment of embedded 
reinforcing rods, in the manner hereinafter de 
Scribed. 

In Figs. 1, 2, and 3, the floor is shown, and in 
these views the layer of concrete slabs or planks 
is indicated at 0 while, at 1, is indicated a suit able support of any appropriate character serving 
as a foundation, upon which the planking is laid, 
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rhe support may, for example, include suitable 
beans. The planking. comprises a number of 
units 12 o the kind previously mentioned, each 
unit having in this instançe a relatively shalov 
concrete body 13 provided on ál four sides with 
a metal binding 4. Interiorly, the unit is pref 
erably provided with longitudinal reintorcing 
means which may comprise longitudinal reinforc 
ing rods - 5 embedded in the concrete. The 
metal binding around each of the units is, as 
hereinafter described, of a character to provide 
locking grooves extending around the units, and 
the units are interlocked by means of a number 
of locking elements f : which engage in these 
grooves. 
The metal binding around the unit is of thin 

sheet metal and this binding is preferably rolled 
or otherwise formed to give it the desired profille, 
and is then made up into a rectangular rim into. 
which the concrete 3 is cast. The rolled sheet 
metal strip provided for binding purposes may, 
if desired, be cut to provide four separate portions 
to extend along the respective margins of the 
slab, these portions being separated from each 
other by open joints as indicated for example at 

in Fig. 4. As best shown in Fig. 2, the binding 
strip has, at each horizontal face of the unit or 
silab, a marginal portion: 8 which is fush with 
the face of the slab, the free edge of this marginal 
portion being bent as indicated at 9 so as to lie 
within the concrete. At the edge of the slabor 
plank, the metal binding includes planar por 
tions 20 defining the edge of the slab, and be 
tween these portions is an invardly bent or de 
pressed portion 2 which is of dovetal cross sec 
tion, the bottom of the dovetail groove this pro 
vided being formed by a metal portion indicated 
at: 22. In this manner there is provided a metal 
bound dovetail groove, preferably in the media. 
horizontal plane of the slab, extending through 
out the entire periphery of the slab, said groove 
being deeper at its bottom or inner portion than 
at its mouth and being adapted to receive the 
locking devices 16 above mentioned. The rein 
forcing rods 5 above mentioned extend between 
and interconnect the inner portions or bottoms 
of the dovetail grooves which are provided at the 
respective ends of the unit. In the form shown, 
there are three of these rods, but the number can 
be varied if desired. In the form shown, there 
is a central rod running longitudinally of the 
slab and, between this central rod and each side 
margin of the slab, another rod is employed in 
an intermediate location. In the form shown in 
Fig. 2, the lefthand end of the rod 5 is secured 
to its base member by welding, as indicated at 23. 
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each other; andalone tbesides of the slabs, four 
of the locking devices are used. 

In the preferred form of sheetmetal clip shown 
in Fig. 5, the clip is constructed of a sheet metal 
plate bent to provide a dovetail portion at one 
end to engage a groove of one slab, anda dovetail 
portion at the other end to engage a groove of 
the adjacent slab. Generally speaking, the clip 
is in the shape of a U having resilient legs or 
brançhes, each leg or branch being bent in order 
to give the clip the desired shape. In the draw 
imgs the connecting portion of the clip is shown 
at 2, and the resilientlegs at 28, each leg having 
a portion forming part of a dovetail 20to engage 
the groove of one slab, and a similar portion 2º 
adapted to engage the groove of the adjacent slab. 
At the free ends of the portions 28º the clip has 
inclined lips 28º. It will be noted that the width 
of the clip is less than the width of the mouth 
of the groove in the slab, so that, with its free 
extremities.rearmost, the clip can be introduced 
into the groove and then turned through 90° so 
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At the opposite end of the rod, the same extends 
through a perforation 24 in part 22, and the end 
portion of therodis threaded as shown at 25, and, 
within the dovetail groove, the rod is provided 
with a nut 26 which is adapted, when screwed 
up on the rod, to tension the same. 
For the purpose of interlocking the slabs, the 

devices 6 are used, and while these may be of 
various forms it is preferred to have them of the 
nature of bent sheet metal clips as in the example 
illustrated. In Fig. 5, one of these clips is shown. 
Fig. 1 ilustrates, in a general way, the manner in 
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which the clips can be located for interlocking 
the slabs, but this is only one example, and vari 
ous other arrangements and locations of the clips 
can be employed. In the arrangement of Fig. 1, 
the slabs or planks are in staggered rows and 
at the ends of the slabs interlocking is efected 
by two of the locking devices 6 spaced from 
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that, the dovetal portion 28 will be in engage 
ment with the dovetail of the groove, leaving the 
dovetail portion 28º projecting out of the groove. 
By the use of a wire or other instrument the clip 
can then be slid along the groove to the desired 
location. Another Slab can then be placed in 
position alongside the first, and can be locked 
to the first slab. The leg portions of the clip pro 
viding the dovetail 28º. may be compressed to 
facilitate the assembly, or the second slab can be 
forced against the lips 28º insuch a manner as to 
compress the clip as the second slab is advanced 
toward the first, When released the leg portions 
providing the dovetail part 28º spring out into 
the groove of the second slab for interlocking 
purposes in a manner which will be readily ap 
parent, x 

An important feature of the present invention 
consists in the provisions whereby expansion and 
contraction are permitted at the joints between 
the units so as to overcome trouble from the 
bulging of the floor, roof, or the like, under the 
efects of temperature changes. As initially set, 
the slabs or planks, instead of being closely 
abutted against each other, have intervening 
spaces allowing for expansion. These spaces may 
be say of the order of 46". Such an arrange 
ment is shown in Figs. 1, 2, and 3 of the draw 
ings. Obviously, it is necessary that the locking 
clips or other interlocking devices be of a char 
acter to permit the slabs to be spaced in this 
manner. As shown in Fig. 2, the ends of adjacent 
Slabs are slightly spaced apart, and it will be 
noted that when the parts are in this position, 
each clip has its dovetails in full engagement with 
the side walls of the corresponding grooves in or 
der to resist further separation of adjacent slabs, 
although separation up to a certain limit, say 
Ae", is carefully provided for, for the important 
reason above given. With such a setting, it will 
be understood that considerable expansion of the 
slabs. can take place without causing any bulging 
or heavy strains. . 

In manufacturing the slab or plank, the metal 
binding is arranged to form an enclosing frame, 
in the manner previously described, and the fill 
ing material (which is preferably concrete) is cast 
into the frame, the frame being held in a suitable 
form. The steel reinforcement, comprising the 
rods 5, is placed in position before the concrete, 
but the nuts 26 are not set up tightly and there 
fore the rods are not subjected at this stage to 
tension. After the concrete has had its initial 
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set, of say from twenty-four to forty-eight hours, 
the rods are brought up to tension by Screwing 
up on the nuts, which can be readilly done by 
inserting a small wrench of suitable character 
into the groove in which the nuts are located. 
By screwing up on the nuts at this stage, the rods 
are pulled up, the reaction being against that part 
of the metal binding to which the rods are an 
chored at their other ends. The rodsbeing under 
tension, and the slab being under compression in 
its plane by virtue of the metal binding portions 
in and around the concrete at the respective ends 
of the slab being urged toward each other by the 
tensioned rods, the load-carrying capacity of the 
slab is greatly increased as compared to a Slab 
lacking such reinforcement. Yet, on the other. 
hand, the amount of steel required in bringing 
about the very advantageous result which is ob 
tained is comparatively small. 
Another advantage arises from the fact that, 

with bindings on the long sides of the slab, the 
reinforcing rods or wires can be of a minimum 
number, In this respect, the arrangement of the 
rods in the manner shown in the drawings, that is 
to say the employment of a central rod with a 
rod on each side of it arranged in the manner 
shown, is of distinct advantage. 

It is of course to be noted that, in a construc 
tion such as described, the metal bound grooves 
in the slabs provide not only for the reception 
of the locking devices but also for the mounting 
of the longitudinal reinforcing elements. These 
longitudinal reinforcing elements, by intercon 
necting the bottoms of the grooves, are of less 
length than would be required otherwise. On 
the other hand, the compressive efect on the 
filing material, brought about by tensioning the 
longitudinal reinforcing elements, is very sub 
stantial owing to the fact that because of the 
channelled form of edge binding employed, ex 
tending practically the full thickness of the slab, 
the compressive efect on the slab is transmitted 
throughout its full depth or thickness. 

In the modified form shown in Fig. 6, the rein 
forcing rods, instead of being welded to the groove 
lining at one end of the slab, are threaded 
through perforations 30 in Such lining and are 
held in fixed relation to the lining by heads or 
lugs 3. 
As previously stated, the locking clips or like 

devices, used for interlocking two slabs either at 
the ends or at the sides, cooperate with the dove 
tail grooves in such a manner as to permit a pre 
determined separation of the slabs from each 
other, although resisting any further separation. 
The locking devices can be used at any point in 
"the length of a slab, and, except for the location 
of the nuts, at any point in the width of a slab. 
It is obvious, however, that the locking devices 
may be used, if desired, only at the ends of the 
slabs or only at the sides, as certain forms of slabs 
which are not bound and/or grooved all the way 
around are within the contemplation of the in 
vention. 

It is apparent, of course, that the structure 
as shown in Fig. 1 is open at the joints and is 
therefore not waterproof, but it is within the 
contemplation of the invention to make the struc 
ture waterproof where necessary or desirable, 
by the employment of a suitable filing material 
such as indicated at 32 in Fig. 2. Such material 
might be an asphaltic material or mastic which 
would make the joints leakproof but at the same 
time permit expansion and contraction. 

It will be understood that, owing to the resilient 
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character of the clips used for interlocking the 
slabs, the clips, after being placed in the desirad 
longitudinal positions in the grooves, will be re 
tained in those positions, the clip being of a nature 
to resist to a suficient extent movement longi 
tudinally of the groove. The spring action of 
the clip causes the latter to be held upright, that 
is to say, in the position of the sectioned clips 
in Fig. 3, with the spring fingers projecting, out 
of the groove, while the adjacent slab is placed 
in position. When the building is in the course 
of erection, displacement of the slabs relatively 
to their underlying supports can be prevented, if 
desired, by fastening certain of the clips 16 to the 
underlying support in any suitable manner. As 
an example of this, there is shown at the left 
of Fig. 3 a Wire 33 having its upper end entered 
between two adjacent slabs and hooked over one 
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of the clips, the lower end of the wire being suit 
ably secured to the underlying support, as by be 
ing looped around one of the supporting ele 
ments II. 
While, according to the foregoing description, 

the slab is bound by a metal binding compris 
ing four separate portions or pieces, with open 
joints at the corners, it is apparent that in some 
cases the binding strip may extend continuously 
around the slab. On the other hand, it is under 
stood that the slab need not have a binding on 
all four sides. Where the binding is of the profile 
shown, or a generally similar profile, it is apparent 
that it will interlock very efectively with the 
cementitious body of the slab, and this facilitates 
the division of the binding into separate portions 
or pieces where this is considered advisable. 

It will be seen that the invention provides a 
structure in which the breaking and chipping of 
the slabs of concrete (which was heretofore so" 
objectionable) has been obviated or overcome to 
a large extent. This has been done in such a 
manner, moreover, as to allow the necessary ex 
pansion and contraction in the completed struc 
ture without resulting injurious efects. Further 
more, the slabs can be very easily installed. The 
means for interlocking the slabs also provides a 
notable improvement. The structural strength of 
the units is greatly increased as compared to units 
which are not reinforced. Notwithstanding these 
advantages, moreover, the amount of metal used 
for reinforcement is relatively small and the unit 
can be inexpensively produced, the cost being 
quite low for a product having the many advan 
tages of the present product. 

It is to be understood that various modifications 
may be made in the structure as herein described, 
without departure from the general principles of 
the invention or the scope of the claim. 
What I Clain is: 
The combination of two slabs of substantial 

thickness laid edge to edge and provided in their 
adjacent edges with narrow mouthed dovetail 
grooves, and sheet metal clips having resilient 
portions of dovetail formation engaging respec 
tively the grooves of the slabs, said clips per 
mitting an initial setting of the slabs with 
their adjacent edges spaced from each other, and 
the walls of the clip engaging the sides of the 
dovetails of the grooves to resist more than a pre 
determined separation of the edges of the slabs, 
each clip being in general in the form of a U and 
the dovetail portions being formed by indenting 
the Sides of the U, the clip being of a width ad 
jacent the base or connecting portion to permit 
it to be inserted in the groove of one Slab and 
turned through 90° to engage the dovetail Of Said 
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