July 20, 1954 J. C. KELLY 2,683,916
METHOD OF ACCELERATING THE HARDENING OF CONCRETE SLABS

Filed May 23, 1952

]
e

T2
o

:
2R

T2
13
£2

! P
e && ‘ €
S
N

'S i N INVENTOR

s
2 Moa:

ATTORNEY




} o

[ ——

Patented July 29, 1954

UNITED

2,683,916

STATES PATENT OFFICE

2,683,916

METHOD OF ACCELERATING THE HARDEN-
ING OF CONCRETE SLABS

Joseph C. Kelly, Linwoed, N. J.
Application May 23, 1952, Serial No. 289,514
(CL 25—154)

4 Claims.
1

My invention relates to a new and useful im-
provement in a method of accelerating the hard-
ening of concrete slabs.

As is well known to those skilled in the art,
when laying floors or concrete slabs of the mono-
lith type, the hardening of the concrete is rela-
tively slow, and especially if the concrete is
pouréd in the spring or fall when the tempera-
ture is around forty or fifty degress (40° or 50°).

It often happens that after ths conerete is
poured, as for instance in the afternoocn, the
temperature will fall say to forty degrees (40°)
and the concrete will have to dry or hardsn a
number of hours before the workmen can trowel
or smooth the surface. This necessitates o need-
less waste of time.

One of the objects of the present invention,
therefore, is to provide a method whersin even
if the temperature is just slightly above freez-
ing, the concrete may be poured; and by pro-
viding a number of relatively large electredes,
say from twenty to thirty inches square (28’ to
30""), and positioned in a row, and connecting the
reinforcing metal in the concrete slab to form
the other electrode, and then passing electric cur-
ren{ therethrough, I can hasten the hardening
of the concrete so that in from twelve to thirteen
minutes, the workmen can walk or knesl on the
strip so hardened and trowel or surface the same
while the next strip is being hardened.

Still another object of the invention is to
provide a number of copper elecirodss, each of
which consists of a sheet of copper nailed or se-
cured to a back of relatively stiff material, such
as compo-board, or plaster board, or any other
ferm of board, te provide sufficient rigidity for
the plate; and then to drill a numbser of holes
therein, or in other words, perforate the elec-
trode, that is, the back and the copper sheet so
that as the excess moisture arises from the con-
crete that is being heated, the steam may pass
through the electrode and thus hasten the time
of the hardening.

Still another object of the invention is to pro-
vide a methcd wherein a number of these elec~
trodes can be placed in a row to thus heat the
concrete, a strip or row at a time, until the en-
tire slab has been so heated.

With these and other objects in view, which
will be described as the application proceeds, ref-
erence is now made to the drawings, showing
how 1y method is employed to accelerate the
hardening of the -concrete.

Fig. 1 is a perspective, showing a meoenolith
floor with a plurality of elsctrodes in place, the
electric circuit being diagrammatically shown,
and

Fig. 2 is a fragmentary, sectional view, show-
ihg a portion of the slab, one of the portable elec-
trodes and the metal reinforcement.

At the outset it might be mentioned that the
method primarily consists in passing an alter-
nating current through the plastic mass, where-
in the metal reinforcing rods or wire mesh form
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the one electrode, and a plurality of copper plates
also connected to the alternating current are
placed in position on the concrete to form the
other electrode, so that as the current passes
through the mass, it will cause the temperature
to rise to approximately one hundred ninety
or two hundred degrses (190° or 200°) and thus
accelerate the hardening of the concrete and
drive out the moisture and steam which may es-
cape through the perforations in the upper cop-
per electrodes.

Referring now to Fig. 1, there is shown, in
berspective, a monolith slab of concrete I. I have
not shown any confining walls or molds as they
may be of any conventional type, as it will be
understood that the concrete may he used to
form floors in houses, basements, garages, or
any other concrete surface.

Still referring to Fig. 1, there is shown the
ends 2 of the metal reinforcements, which are
also of the conventional type used in the lay-
ing of concrete slabs. Where the slab is four
inches or under, only one set of concrete rein-
forcing rods or mesh is used; but, if the slab is
over four inches, the conventional method is to
use anocther set, at a level spaced from the first
set.

The present method is adapted to accelerate
the hardening of concrete slabs that are up to
three or four hundred feet square (300 or 400
sq. £t.).

Referring now to Figs. 1 and 2 for the moment,
there is shown a plurality of copper portable elec-
trodes 3, and as they are all similar, a deserip-
tion of one is a description of the others.

This electrode 3 consists of a relatively thin
copper plate 4 which is nailed to a board 5§ to
form a rigid plate; and as may be seen in Fig.
2, the copper plate 4 extends up and over the un-
per edges of the board 5 as at 6, around the four
sides, and is held in place hy the nails 1.

As heretofore mentioned, the back 5 may be of
wood -or cornposition board or plaster board, and
after the copper sheet 4 is well nailed in place, a
plurality of holes & are drilled through the en-
tire electrode 3 so that the excess moisture may
escape from the concrete as the current is passed
back and forth through the mass.

At one side of the electrode 3 there may be
an electric socket 8 for the sake of convenience;
and as shown in Fig. 1, this socket 9 will be elec-
trically connected by the wire 10 to the socket 114,
which in turn is fastened to one of the inlet leads
12, The other conductor or the supply of cur-
rent is-carried by the wire {3 wkich at its far end
44 is connected to the aforementioned reinforec-
ing rods 2 which are imbedded in the plastic mass.

The other electrodes are:similarly connected
by the conductors i3, {§ and 17, all of which are
in parallel. Thus, any of the conductors to the
sockets in the electrodes may be quickly con-
nected or disconnected.

The electrodes 3 are relatively light in weight
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and it will be uhderstood that the workmen can
easily move them from one position to another.

The electrodes may be of any desired size, and
those about twenty inches square (20’’) have
proved very efficient in service.

There will be about seventy or eighty perfora-
tions or holes 8 in the plate to thus let the ex-
cess rising moisture escape from the concrete as
the same is being hardened by the heat from the
alternating current.

Referring to Fig., 1 again for the moment, I
have shown the four electrodes 3 in what might
be termed a row A, and after about twelve to
thirteen minutes of the alternating current pass-
ing through the concrete, the excess moisture
will have all passed out through the perforations
8, and the concrete in the row will then be hard
enough for workmen to walk on the same and
trowel or surface the row A. -The current will
then be turned off and the workmen will move
the electrodes 3 over to what might be termed the
strip B; and while the concrete is being troweled
in strip A, it will be hardening and drying in strip
B. The procedure may then be repeated in strip
C, ete.

The current necessary is the ordinary house
current of one hundred ten volts (110 volts) and
I have found that thirty amperes (30 amps.) will
provide sufficient current to accelerate the hard-
ening of the concrete in from twelve to thirteen
minutes.

Thus, it will be seen that the trowelling of the
upper surface can take place within a relatively
few minutes after the concrete is poured, which
is not possible when the concrete is laid in rela-~
tively cold weather. Thus, many hours may be
saved in the hardening and trowelling of the con-
crete.

The current flowing through the concrete row
preserves 2 uniform temperature throughout the
entire row.

It will be understood that I can use any num-
ber of these portable electrodes 3 as desired, but
I have found that at one time, the method should
be used on a slab not over four hundred feet
(400’) square.

I am aware that it is old to pass an alternating
electric current through a plastic mass (conecrete)
in which there is water, as set forvh in Patent
No. 1,808,762, of June 9, 1931, to Albert Brund
and Helge Bohlin; but I am not aware of a meth-~
od of laying a concrete monolith slab wherein
perforated portable electrodes may be arranged

~ in rows to heat the concrete so that the concrete

may be trowelled in a relatively short time, and,
as the trowelling proceeds, an adjacent row oif
the concrete may be hardened.

The method has proved extremely efficient and
permits the laying and trowelling of the concrete
in relatively cool weather without any waiting
for the concrete to harden sufficiently to trowel
or surface the same.

Having thus described my invention, what I
claim is new and desire tc secure by Letters Pat-
ent is: .

1. The method of accelerating the hardening
of concrete monoliths which have reinforcing
metal therein, which consists in connecting one
lead of an alternating current to said metal re-
inforcing within the monolith, placing a plural-
ity of perforated reinforced copper plates in a
row on top of said monolith, passing an alternat-
ing current through the metal reinforcing, cop-
per plates and concrete, the excess moisture from
the heated concrete passing up through the per-
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forations in the copper plates, shutting off the
current when the moisture stops passing through
the perforations in the copper plates, trowel-
ling the surface so treated, moving the copper
plates across the slab to accelerate the harden-
ing of an adjacent row or strip while the first
row is being trowelled, and continuing the meth-
od until the entire slab has been hardened.

2. The method of accelerating the hardening
of a metal reinforced concrete slab, which con-
sists in connecting the metal reinforcing to an
electric current conductor to form one electrode,
placing a number of copper electrodes, in the
form of relatively large plates, in a row on top
of the concrete, connecting them to the other
lead of the alternating current, said copper elec-
trodes provided with a plurality of perforations
for the escape of excess moisture, running the
current through said metal reinforcing, copper
electrodes and concrete for substantially twelve
to thirteen minutes, moving the said copper elec-
trodes to form another row, trowelling the con-
crete of the first row, and repeating the process
until the entire slab has been hardened and
troweled.

3. The method of accelerating the hardening
of a freshly poured metal reinforced concrete
slab, which consists in connecting the metal re-
inforcing to a conductor of an alternating elec-
tric current to form one electrode, placing a num-
Ber of copper electrodes in the form of plates sub-
stentially twenty inches sguare in a row on top
of the concrete slab, connecting them to the other
conductor of the alternating current, said copper
electrodes provided with a plurality of perfora-
tions for the escape of excess moisture, running
a current of one hundred ten volis and thirty
amperes through said electrodes and concrete
for substantially twelve to thirteen minutes, mov-
ing the said copper electrodes to form another
row, and repeating the process until the entire
slab has been hardened.

4. The method of accelerating the hardening
and finishing of a metal reinforced concrete slab,
which consists in connecting the metal reinforc-
ing to one conductor of an alternating electrie
current to thus form one electrode, placing a
number of copper electrodes in the form of per-
forated plates in a row on top of the concrete,
connecting them to the other lead of the alter-
nating current, said copper electrodes provided
with a plurality of perforations for the escape
of excess moisture, running an alternating cur-
rent of one hundred ten volts and thirty amperes
through said electrodes and concrete until the
excess moisture stops passing through the per-
forations in the said copper electrodes, moving
the copper electrodes to form an adjacent row
or strip, trowelling the first row while the second
row is being treated, and repeating the process
until the entire siab has been hardened and trow-
elled.
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