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Description

The invention relates to a reinforcement mat
for reinforced concrete, consisting of Longitudinal and
tfansverse wires intersecting.one another and welded to
one another at the intersection point, with a bonding
iﬁproved by stamping or ribbfng or in another way.

In a reinforcement mat of this type, known from
DE-B-2,315,520, all the longitudinal elements have the
same mutual axial distances from one another, .and at least
some of the longitudinal elements are designed in the
form of pairs of wires with welded-on stiffening webs;
the transverse-wire end parté can be bent back towards.
the Langithdinal edge elements in the form of lLoops to
stiffen the mat at its edges, and the Loops are also in-
tended to make it possible to provide non-positive mat
joints. The purpose of this known mat design is either

to increase the rigidity of the mat at a prédetermined

'outlay in terms of steel for the transverse wires or to

reduce the outlay . in terms of steel for the transverse
wires whilst ensuring a predgtermined rfgidity. |

In a further-reinforcemenf mat of the type men-
tioned in the introduction, known from DE—A-2,350,866, in
which the Longitudinal elements are likewise ét the same
mutual axial distances from one another throughout, any
two parallel transverse wires adjacent to one another are
assigned to one anofher, and their end parts projecting

beyond the longitudinal edge elements are bent back to
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form lLoops, in such a way that the two transverse wires,

together with the [oops, form an essentially closed LlLength

of wire welded to the longitudinal elements and having
two parallel Longitudinal sides and semicircularly bent
narrow sides.

These known mats are inténded to form a Load?
bearing mat joint by pushing two mats against one another
until their longitudinal edge elements come to rest next
to one another and only the lLoops of each mat engage over
the adjacent mat. Because the longitudinal edge elements
of the mats are designed as single wires and the remaining
longitudinal elements are designed as double wires, this
prevents an accumulation of longitudinal wifes in the mat
joint. So that a crossbar force sufficient for a Load-
bearing mat joint can be transmitted in this way, that is
to ﬁay by means.of the loops alone, despite the use of
transverse wires with improved bcndfng properties a long
Loop length is necessary, and this on the one hand involves
a high outlay in terms of transyerse-wire material and on
the other hand means fﬁat, if the mat width of standard
programmes is maintained, grid sheets with the Long pro-
jecting Lengths of transverse wire reduired for forming
the Loops can no longer be produced-on grid-welding machines
used for standard programmes.

A lLload-bearing mat jbint can also be obfained
in a known way by overlapping the.mat.edges over three
meshes or four welding spots. However, the disadvantage
ﬁere is that double the amount of wire material comes to.

rest in the overlapping region than would be required per
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se to absorb the forcés. It was also found that, when
several'uelding spots are included in the force transmis-
sion zone of a transverse wire, the individual welding

spots of the particular transverse wire usually partici-

‘pate in the transmission of force in a highly variable

manner, as a result of which it has hitherto also been

impossible to achieve the best possible conditions for

force transmission.

Attention is drawn, in this.respect, to AT-B-
269,434 which is concerned with the object of achieving
simplifications and coét reductions by means of a new re-
inforcement programme in compérison with the hitherto
conventional stock and List mats. For this purpose, in
mats of the same w{dth_throughout, suitable for forming

Load-bearing joints, four more closely arranged (and, if

.appropriate, thinner) Longitudinal wires will be arranged

at each mat edge at mutuaL'distances identical for all
mats, and (if appropriate, thicker) longitudinal wires
will be arranged inside the mat at mutual distances which
are Likewise identicﬁl, but which are graded from mat to
mat. B8y overlapping the édges over three meshes of the
same width for all mats, it is possible for such mats to
form Loadebearing'joints, and to save steel the_projecting

lengths of transverse wires will only be made Large enough

‘to ensure that perfect weldﬁng is poséibLe at the wire

intersection points.
Comparing the mats mentioned in the introduction,
which have force-transmitting lLoops, with the last-

mentioned mats having predetermined overlapping edges,
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each containing.four'LongitudinaL wires, it is possible
to see contradictory teachings regarding the matldesign.
Instead of allowing the transverse wires to project ex-
tensively beyond the Ldngifudinal edge elements, shaping
the projecting ends into lLoops capéble of force trénsmis-
sion and, at the same time, providing a single wire at
each mat edge and double wires inside the mat as longi-
tﬁdinaL-eLements, to prevent accumulations of Longitudinal
wires in the joint region, in the secﬁnd case the trans-
verse wires extend, if possible, only far enough beyond
the Llongitudinal edge uires to ensure that perfect welding
fs still just possible at the wire {ntersection points;
whereas, on the other hand, an accumulation of-steeL con-
sisting ofifouf Longitudinal wires of each of two adjacent
mats in their overlapping regions fs accepted at each mat
edge.

| Thus, a person skilled in the art who is aware
of the two types of mat, because of the completeness and
the contradictory hature of thefr concepts, will not be
persuaded'to adopt a combination of part featurés of these,
but on the contrary has to choose betwéen sacrificing
transverse-wire material and saving longitudinal-wire
matefial or vice versa, to achieve thé necessary force
fransmission fn the transverse direction of the mat.

The object on which the invention is based is,
within the scope of a new mat programme and lLaying pro-
gramme, to design a reinforcement mat of the type mentioned
in the introduction, in such a way as to guarantee thé_

best possible force transmission between the transverse
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wires of adjacént mats, and in such a way that a reinforce-
ment composed of mats according to the invention can be
matched, praﬁtically without ‘any losses of material, to
framework dimensions differing Qithin wide Limits in the
transverse-wire direction of the mats. Furthermore, it
will be possible to produce mats according to the inven-
tion, whilst preserving the width of standard mats, on
g}id-weLding machines used for these.

The invention initially starts from the fact,
already known for a long time, that a local increase in
the supporting capacity of a sheet-Like supporting frame-
work not only is effective in the immediate region where
it is produced, but also has an effect up to a certain
disfance on both sides of this region (the so¥célled co-
§upporting slab regions). 1If a greater cross-sectional
area of steel per unit of width is concentrated in certain
regions of a sheet-Like suppofting framework than in its
remaining regiqns, fhen the regions of higher reinforcing
intensity absorb some of the Load of the regions of Lower
reinforcing intehsity. This means, in practice, that the
reinforcement provided can have a value which corresponds
to the average vaLue of the reinforcing'intensity of the
highly reinforced regions and the reinforcing intensity
of the less reinforced regions. |

As already mentioned, up to now, no pracfical
benefit has been derived from this fact which, per se,
has already been known for a Long time, because the
fntended overlap matefiaL must; of course, be indicated

on the lLaying diagrams and adhered to exactly at the site,
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and this means that the mats have to be laid very care-~-

fully and therefore in a time-consuming and uneconomic

way. Furthermore, however, in the reinforcement mats

conventional hitherto, particularly where sheet-like sup-
pérting frameworks reinforced in tﬁo axes are concerned,_
it has been very difficult to locate the beginnfng and end
of a8 mat in the laid structure, so that it has been almost
iﬁpossipte for the purchasing engineer to check the Laying
mefhod subsequently. There have therefore been douth
regarding the economic viability of thg accurate Laying
required and doubts regarding the safety of the structure
as a result of lLlaying errors which cannot be checked, add
because of these doubts it has seemed advisable not to
make use of the knowledge described above.

The invention is also based on the second fact
that, when severaL'weLdfng points are included in thé
force transmission zone from a transverse wire, the in-
dividual welding points of the particular transyerse wire
participate in the forcé transmission the more VariabLy,
the greater the distance between the longitudinal wires.
This applies particularlf to wires which are ribbed or
which are provided with improved bonding properties in
another way, because these transmit the forces prevailing
in them into the concrete over relatively short distances,
with the result that, of two successive welding points,
the second is relieved of stress.

Only when the two Longitudiﬁap_edge wires and
consequently the two outermost welding points of a trans-

verse wire are at a short distance from one another at
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each mat edge is it possible to obtain an approximately

uniform Load distribution over the two welding points} s0O
that,'even where supporting joints are formed, it can
u;uaLLy'be sufficient to provide two welding spots in the
overlap region.

The object of the present invention is achieved,
on the basis of fhe facts described, by means of.the com-
b%naticn of the features that the transverse wires project

beyond the lLongitudinal edge wires by means of transverse

‘wire portions which are bent back in the plane of the mat

in the direction of the longitudinal edge wires, and that
the (ongitudinal wires are arranged symmetrically relative
to the lLongitudinal centre axis of the mat paEtLy at a
wider pitch and partly at a narrower pitch, at Lleast the
predominant part of the longitudinal wires lying in the
inner region of the mat having a wider piEch than the
tongitudinal edge wi}es, and two longitudinal wires being
provided which are arranged at a narrow pitch at each edge
of the mat. |

Because the transverse-wire end parts_aré bent
back so as to imprdve'force fransmission in the transverse
direct%on, and because two longitudinal wires afe at the
same time arranged af a narrower pitch at each edge of .
the mat, thus ensuring that the second Longitudinal wire
pérticipates.in the support, the anchoring of the trans-—
verse wires in the concrete improves so that fheglength
of the Loops and ﬁonsqquently the projecting Lengths of
the transverse wires, required to form supporting joints
by the.oVerLabping of the Loops and of the two Llongitudinal

edge wires of adjacent mats, can be made so short that
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grid mats accofding to the invention can be produced in
standard widths even by meéns of conventional grid-welding
machine§. There is the further advantage that transverse
force transmission is not essentially impaired if one of
the two welding points at the mat edge is missing becauée
of a production error or as a result of subsequent damage
to the mat.
| Furthermore, as a result 6f this edge design
accordiné to the invention of the mat, the transverse-
wire portions located next to one another in the overlap
region of adjacent mats and consequently the Losses of
transverse-wire material are reduced to a.minimum,

Because LongitudinaL-uire; in the inner region
of the mat are arranged symmetrically relative t§ the
LcngitgdinaL centre axis of the mat partly at a wider
pftch and partly at a narrower pitch, markings are also
prbvided for the overLabped laying of adjacent mats. Con-
sequently, the mats can be Laid quickly and therefore
economically on site, withbut special aids, in such a way
that they can easily be matched to-predetermined suppor-—
ting framewﬁrk dimensions in the direction of the trans-
verse wires of the mats. It is also élways easy to check
the selected Laying pattern subsequentLy, bécause, in the
ready~-Laid mat arrangement, the transverse-wire end parts
bent back in the direction of the Longitudinal edge wires'
form ﬁLearLy recognizable irregularities, so that it al-
ways remains ﬁossible to check easily thé zone along which
the edges of adjacent mats overlap.

To reduce the necessary extended Length of the
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transverse-wire end parts bent back into lLoops and thus

save further material, the transverse-wire end parts can
be bent back at each mat edge, at Least up to the outer-
most LongitudinaL.edge wire, and be welded to this.

| Where high-ribbed:concrete steels and steels
with a highly embossed surface are concerned, the an-
choring effect of the.wire surface is so good that there
ig no need to weld transverse-wire ends, bent back up to
the Longitudinal edge wires, statically to the'longitudi-
nal edge wires.' In these cases, even'L-shaped hooks which
are merely bent into a position parallel to the Longi-
tudinal wires are sufficient.

Preferably, howevef, the projecting Lengths of
transverse wire are bent back a full 180° Becaﬂse the
Loops obtained in this way, owing to their portion in the
form of a circular arc; céh'be seen much more clearly in
the Laid_mat arrangement than hooks, the two Legs of which
extend essentially parallel to wires of the two families
of ﬁires. Moreover, each transverse-wire end part bent
back to a Longitudinal edge wire is advantageously con-
nected to the Longitudinalledge.ufre by'means of at Least
one tack ueld; to ensure that the Loop is not bent open
when the mat is handled during transport and on'site,
since because of this it would at least Lose its function
as a clear marking for the overlapping widths of adjacent
mats.

To make it pdssibLe to differentiate clearly
between the differenf pitches of the Longitudinal wires,

according to a further feature of the invention the narrow
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pitches of the longitudinal edge wires will be'equal to

or Less than half the wider pitches of the lLongitudinal

wires. Preferably, a narrow pitch of approximately 50 mm

will be selected, because, in this case, it is possible

by means of grid-welding machinés ﬁsed at the present
time to weld fhe transverse wire by meané of two separate
electrodes to the two LongitudjnaL wires arranged at this
pftch. If a narrower pitch between the welding points
were adopted, then both welding points would have to be

sdppLied from a common electrode. " This would mean that

‘the welds of the transverse wire to two longitudinal wires

arranged at a narrow pitch would, if the same electrode

were used for the supply, be weaker than the weLds of the

'same transverse wire to longitudinal wires arranged at a

wide pitch, and this.obviously contradicts the object of
the invention.’ |

As described in more detail Llater, the fnvention
makes it possible to obtain mat designs which; when the
mats are lLaid so as to qverLap, provfde-fhe possibiyity
of allowing for uniformly distfibuted accumulations of
steel in the overlap regfons,'and.also mat designs ﬁhich,
with a predetermined ﬁat width, make it possible, by an
appropriate choice of the pitches of the Longitudinal wires,
to produce the mats on easily adjustable and resettable.
multi-point grid-welding machiﬁes with a predetermined
equidistance.arrangement of the electrodes, and finally
mat designs which, because of an edge-saving éffect,
result in a substantially unifdrm relative steel cross-

section even in overlapped mats of lLarge width and small
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overlap.

The invention is explained in more detail below,
with reference to the drawings; by means of exempLary‘
embodiments of mats'a;cording to the igvention, In the
drawings: | |

Figures 1 td 4 show different mats according to
fhe invention in a plan vﬁgﬁ;

| Figures 5 to 10 show plan views of different
methods of lLaying mats according fo Figure 4;

Figures 11 and 12 show two further mats accord-

ing to the invention in a plan view, and

Figureé 13 and 14 finally show two further mats
according to the invention, in cross-section.

Figure 1 shows Llongitudinal wires 5 in the inner
regfon of the mat and (ongitudinal wires 3, 4 in the two
edge regions. The Longitudinal wires in the inner region

are arranged at the same pitch a. For the purpose of

:simplification, the mat is not shoun'completeLy, but n-1_

longitudinal wires are omitted in‘the inner region, this
being indicated by the pitch reference "n.a" in the region
of the axis of symmetry of the mat.

The two longitudinal edge wires 3,4 ére arranged
at a pitch b which is substantially less than the pitch a
at the_remaihing'longitudinal wires.and is preferably be-
tween approximately 20 and S0 mm.

The transverse wires 1 are Likewise arranged at
thé same pitch ¢, but this is usually greater than the
pitch a of the inner LongitudinaL wires. The end parts

2 of the transverse wires. 1 are bent back at each edge of
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the mat symmetrically relative to the lpngitudinal axis
of the mat X-X to form loops and are welded at 11 to the
outermost Longitudinal edge wire 3. However, the loops
can_also be taken up to the second LongitudihaL edge wire
4 and welded only to this or to both Longitudinal edge
wires 3,4. |

If,.in mats according to Figure 1, fhe clear

pitch ¢ between adjacent transverse wires 1 is greater

~than double the amount of the outer dimension s, measured

in the direction of_the longitudinal wires 5, of the LlLoops
2 formed by the benf-back transverse—-wire end parts, the
mats can be stacked, so as to save space, in positions
alternately rotated 180°, because then, as indicated by

broken Lines in Figure 1, each transverse wire 1' of the

rotated mat comes to rest in a plane next to a transverse

wire 1 of the non-rotated mat, and the looPs 2' of the
transverse wire 1' of 'the rotated mat are accommodated
between a transverse wire 1 and thé Loops 2 of the adja-
cent transverse wire 1 of the non-rotated maf.

According to the embodiment of Figure 2, the
end parts 2 of the transverse wires 1 can also be bent
back in the form of round hopks (the Left-hand mat edge)
or L-shaped hooks (the right-hand mat edge) in thé'direc-.
tion of the Longitudinal edge uires 3 and not welded to
these.

A special form of'a mat according to the inven-
tion is shown in Figure 4. This mat, in which the trans-
verse~-wire end parts 2 are, for example, guided back up

to the Longitudinal edge wires 3 and can be connected to
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these at 11 by means of a tack weld, also has, in addition
to two longitudinal wires 7,8 arranged on both sides éf
the Longitudina[ centre axis X-X and forming a separating

Line, two families each consisting of fwo longitudinal

~wires 12, 13 and 14, 15 arranged at a nafﬁou pitch. The

longitudinal wires 12; 13 are Llocated approximately at

- one quarter of the mat width, whilst the Longitudinal wires

14, 15 are located approximately at one third of the mat
width., )

As can be seen from Figures 5 to 10, mats of
this type, by a suitable choice of the Laying method can
be matched in small gradations to supporting framework
dimensions which differ within very wide Limits.

To make a distinction, in Figures S-to 10 the
referenceuéymbots of all the parts of one mat bear the
letter a, whilgt those of all the parts of fhe other mat
bear the_Letter b.

According to Figure 5, the two mats are laid in
such a way that the Longitudinal wires 4a, 4b of the edge
families of longitudinal wires 3a, 4a and 3b, 4b arranged
at a narrow pitch touch one another. In this laying method,
the mats cover the greatest possible slab width. .The edges
of the two mats facing one another remain clearly visible -
because of the transverse-wire end.parts 2a, 2b bent round .
in Loop form.

In the form of Laying according té Figure 6, the

Longitudinal wires 4a, 4b lie next to Longitudinal wires

13b, 13a. The two mats overlap one another over approxi-

mately one quarter of their width, so that the surface
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reinforced by the mats has become narrower than in the
case of Figure 5. At the 'same time, hbwever, a relative
cross-sectional area of steel greater than that of Figure
5 can be allowed for, so that practicaLLy no Losses of
matéfial occur.

A further form of Layinﬁ is shown iﬁ Figure 7,
according to which the Longitudinal wires 4a, 4b come to
rést next to the Llongitudinal wires 15b, 15a. In this
form of Laying, the matszoverLap bne another over one

third of their width and therefore cover an even narrower

' portion of the supporting framework. The transverse-wire

end parts 2a, 2b bent in Loop.form are clearly evident
here again, and by means of these the Limitations of the

individual mats remain recognizable even in the Laid com-

posite mat structure.

Efgures 8 to 10 repeat the forms of Laying shown
in Figures 5 to 7, but here the Left-hand mat is severed
along its axis of symmetry X-X. According to Figure 10,
the mats Laid iﬁ the'uay shown there thus cover a suppor-
ting framework width which is only slightly greater than
that.uhich can be covered by a single mat.

The mat illustrated in Figure 11 is substantiaLLy
similar to that shown iﬁ Figure 3. Since it is not pos-
sibLé to construct any mat widthS.with narrow and wide
wire pitches which, jf possible, are integral.,, in such a
way that the wide wire pitches are also always the same
integral muLtipLes.of the narrow wire pitches, the stan-
dard mat widths used in individual countries being selected

on the basis of very different factors, however, it may
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be expedient.to ;eparate the two families 3,4 and 9;10,
Located at each mat edgé, of Longitudinal wires arranged
at a narrow pitch b, from one another, as shown in Figure

11, by a pitch e which is greater than the pitch a of the

longitudinal wires 5 in the inner region_of'the mat.

I1f, for example, it is assumed that the standard
mat width is 2400 mm, as is the case at the present time
iﬁ Austria, the transverse-uiré end parts 2 bent rbund in
Loop form project 50 mm beyond the Lohgitudinal edgé wire
3 on both sides, the narrow pitches blbetween the longi-
tudinal wires 3, 4 and 9, 10 are Likewise 50 mh and the
pitches a between the inner longitudinal .wires 5 are each
150 mm, then a mat with pitches 6 x 50 = 300 mm and 14 x
150 = 21d0 mm, that is to say a total width of 2400 mm,

can be constructed. 1In this mat, the longitudinal wires

-4 .and 10 }hen also have a pitch of 150 mm and the mat

corresponds to that shown in Figure 3.

However, if the mats are to be 2050 mm wide, as
is customary, for example, in Switzerland, then it is no
Llonger possible to construct the mats with narrow pitches
b of S50 mm throughouf and wide pitches a of 150 mm through-
out. In this.ﬁase, a pitch b of 50 mm can be provided
between the longitudinal wires 3,4 and 9,10, and likewise
a projecting edge.Length of-SO mm can be provided for the
loops. The pitch e between the Longjtudinat wires 4 and
10 can bé 200 mm, and finally eight Longitudinal wires 5
can be arrangeﬂ at a p{tch of 150 mm in the inner region
of the mat. A total width of 6 x 50 + 2 x 200 + 9 x 150

= 2050 mm is then obtained.
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In general, the need to produce all mats with
the pefmissibfe maximum width for reasons of economy in
the transport of the mats can be met, according to Figure
12, by arranging the Longitudinal wires 5 én the iﬁner
region of the mats (apart from the lﬁﬁgitudinaL wires 7,8
in the middlé qf the mats, provided if appropriate, accord-
ing to Figure 4,_to make it easier to divide the mat) at
tﬁe'ﬁame pitch a and, near each mat edge, two longitudinal
wires 4,5a at a pitch e which is greater than the pitch b
of the Longitudinal edge wires 3,4 and which differs from-
the pitch a of the longitudinal wires 5 in the inner |
region of the mat.

In mats according to Figure 3, in which there

‘are at each mat edge two families 3,4 and 9,10 of Llongi-

tudinal wires arranged at a narrdw pitch b, this teaching
is obeyed, as the cross-section according to Figurg 13
also shows, because the Longitudinal wires 4 ahd 10, ad-
jacent to ohe another, of these two families of wires have
fhe pitch e which is greater than the pitch b of thé longi-
tudinal edge wires a;d also greater.than the pitch a of
the Longitﬁdinal wires in the inner region of the mat.

An identical mat is obtained'acqording to
Figure 14, when the distances e4 between the adjacent
Longitudinal wires 4 and 10 of the two families of Longi-
tudinal wires 3,4 and 9,10 and the distance e2 between
the inner longitudinal wire 9 of the inner family of Longi-
tudinal wires 9,10 and the Longitudinal wire 5, adjacent
to it, in the inner region of the mat are different from

one another.



10

15.

20

25

0,080,454

_17..

'As a result of this measure and by means of a
further design of the invention explained by reference to
Figures 13 and 14, a better uniformity of the relative
steel cross-seétion in the composite structure of over-
Lapped mats can be ach%eved.

When wide mats are lLaid so as to overLap}iac-
cerding to natipnai regulations the lLocal accumulations
o% steel caused by the edge overlaps are usually only
considered.to be uniformly distributed when the edge
regions of adjacent mats overlap so far that the distance
between the Left-hand limitatfon of the overlap region

at the right-hand edgé of a. mat and the right-hand Limi-

.tation of the overlap region at the Left-hand edge of the

same mat is equal to or less than a prescribed Limiting

value. However, in all those cases where the edges of

~adjacent mats overlap to a lesser extent, the excess of

steel in the overlap region would be wasted.

This can be prevented, within the scope of the
invention by making at Least the diameter of the wires of
the family of longitudinal edge uirés 3,4, but advanta-
geously, according to Figures 13 and_i4, also the diameter
of the wires of a second family 9,10 of langitudinal wires
9,10 arranged at a narrow pitch blénd adjacent to the
family of wires 3,4 less than the diamefer of the Longi-
tudinal wires 5 in the inner region of the mat. As a re-
sult of this measure, the reLativé cross-sectional area ’
of steel at the edge of the individual mat is reduced.

For the same purpose, fhe distance e bétween

the wire 4 and the wire 10 and, if appropriate, also the
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distance between the wire 9 and the wire 5, adjacent to
it, of the inner.regidn of the mat can be increased either
as a sole measure or in conjunction with the reduction in
the wire cross-secfions at the mat edge. 1In most.mats,
at least in those where the diameter of the individual
wires is greater than the minimum diameter which has to
be maintained under all circumstances for reasons of rust

prevention, as a result of these measures the relative

cross—-sectional area of steel at the edge of a mat can be

reduced until, where'two_adjacent mats overlap in such a

way that only the wires 3,4 of their families of edge
wires overlap, an at least approximate}y uniform distri-
bution of the relative stéellcross—section over the entire
reinforced area, which is equal to the relative steel
cross-section in the inner region of the mat, is obtained.
In this type of overlap, therefore, no steel is wasted
even when the overlapping regions of the mats are too far
away from one another to aLLoy any ac@umuLation of steel
to be taken into account, because the wires doubled in

the overlap region SUpplemenf one another over the same
re(ative steel crosé-sectfon which is present in the

inner region of the mat.

ALthough, when mats overlap further over several
meshes, steel losses occur as long as the distance between
theioverLap zones is greater than the Limiting value pro-
vided for calculation, nevertheless these steel Llosses
always remain Less than those which would occur if all

the wires had the same diameters and the same pitch.
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‘Claims
1. Reinforcement mat for reinforced concrete, con-

sisting of Longitudinal and transverse wires intersecting
one another and welded to one another at the intersection

points, with a bonding improved by ribbing, stamping or in

- another way, characterized by a combination of features,

in that the transverse wires (1) project beyond the Llongi-
tﬁdinal edge wires (3, 4) with transverse-wire end parts
(2) which are bent back in the plane of the mat in the
direction of the longitudinal edge wires (3,4), and in that
the Longitudinal wires (3 to 10; 12 to 15) are arranged
symmetrically relative to the longitudinal centre axis

(X-X) of the mat partly at a wider pitch and partly at a

. .narrower pitch, at Least the predominant part (5) of the

Longitudinal wires (5;5,7,8;5,9,10) Lying in the inner

region of the mat having a wider pitch than the longitu-

dinal edge wires (3,4), and two longitudinal wires (3,4)
being provided which are arranged at a narrow pitch at
each edge of the mat.

2. Reinforcement mat according to Claim 1, charac-
terized in that the proje;ting_transverse-u{re pnd parts
(2) are bent back at each edgé of fhe.mat in the shape
of a. Loop at Least up to the outermost of the family of
Llongitudinal wires arranéed at a narrow pitch and are
welded to at Least one of these Lchgitudinal edge wires
(Fig. 1). |

3. Reinforcement mat'according'to ClLaim 1 or 2,
characteri;ed in that the narrow pitch (b) of the Llongi-

tudinal edge wires (3,4) is at most equal to half of the
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wider pitches (a) (Figs. 1 and 2).

4. Reinforcement mat according to one of Claims 1

to 3, characterized in that_the clear pitch (c) between
adjacent transverse wires (1) oflthe mat is greater than
double the amount of the outer dimension (s) measured in
the direction §f'the Longitudinal wires (3,4) of the

Loops formed by the bent-back transverse-wire end parts

(2) (Fig. 1).

5. 'Reinfordgment mat according to one of Claims 1

to 4, characterized in that the two Longitudinal wires

(7,8) adjéceﬁt to the longitudinal centre axis (X-X) of
the mat are arranged at a narrower pitch (Fig. 4).

6. Reinforcement mat according to one 6f Claims 1

to 5, characterized in that the lLongitudinal wires (5)

in the inner region of the mat, if appfopriate with the

exception of the two innermost lLongitudinal wires (7,8)

are arranged at the same pitches (a) and in that near
each mat edge two longitudinal wires (4,10;4,5a) have a
pitch (e) which is wider than the pitch (b) of the longi-

tudinal edge uiresf(3,4) and is different from the pitch

(a) of the longitudinal wires (5) in the inner region of

the mat (Figs. 11 and 12).

7. Reinforcement mat éccording to -one of-CLaim; 1 to
6, characterized in that adjacent to the family of longi-
tudinal wires (3,4) arranged at a narrow pitch and pro-
vided at each mat edge is at{Least one fﬁrther family of
longitudinal wires (9,10) arranged at a narrow pitch, the
inner Longitudinal wire (4) of the family of Longitudinal

wires (3,4) arranged at the mat edge and the outer

* c L M s *
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longitudinal wire (10) of the further family of Longi-
tudinal wires (9,10) having a greatéer mutual distance
from each other (Figs. 3,11,13 and 14). -
8. Reinforcement mat according to CLaiﬁ 7, charac-
terized in that the Longitudinal wires (4,10), which are
adjacent to each other, in the two ‘families of Longitu-
- dinal wires (3,4 and 9,10) arranged at a narrow pitche(b)
and provided at each mat edge have a distance (eq) from
each other and the inner Longitudinal wire (9) of the
inner famiLy of longitud{naL wires (9,10) has a distance
(e2) from the longitudinal wire (5) adjacent to it in the
inner region of the mat, which distances are greater than
the pitch (b) of the tongitudinat edge wires and are dif-
ferent from the pitch (a) of the.LongitudinaL wires (5)
in the inner region ef the mat.
9. Reinforcement mat according to Claim 8, charac-
terized in that the distance (eq) between the adjacent
longitudinal wires (4,10) of the two families of longi-
tudinal wires (3,4;9,10) and the distance (ep) between
the inner longitudinal wire (9) of the inner femily of
longitudinal wires (9,10) and the Longitudinal wire (5)
edjacent to it ‘in the inner fegion of the pat are different
from each other (Fig. 14).
10. Reinforcement mat according to one of Cleims 1
to 9, characterized in that families, preferably pairs,
of longitudinal wires (3,4;12,13;14,15) arranged at a
narrow pitch are proVided at the mat edgeland at least
at abproximately one quarter or one third of the mat

width (Fig. 6).

* [ L M s *
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11. Reinforcement mat according to Claim 8, charac-
.terized in that the distance (e) between the two lLongi-
tudinal wires (4,1D) facing each other in the two families
of Longitudinal wires.(3,4;9,10) adjacent to each mat
edge is greater than the pitch (a) of the.predominant
number of Longitudinal wires (5) in the inner rggion of
the mat (Fig. 13).
12. Reinforcement hat'according.to one of Claims 1
"to 11, characterized in that the transverse~-wire end
parts (2) projecting beybnd the outermost Longitddinal
wires ar; bent in the plane of the mat in the shape of
a hook or of an angle (Fig.lZ).

13. Reinforcement mat according to one of Claims 7

- to 12, characterized in that the longitudinal edge wires

(3,4) have a smaller diameter than the remaining longi-
tudinal wires (5) (Figs. 1 to 3).

14. Reinforcement mat according to one of Claims 7
to 13, charaﬁterized in that both the Longitudinal edge
wires (3,4) and the adjacent pair of’LongitudinaL wires
(9,10) have a smaller diaméter than the remaining Llongi-

tudinal wires (5) (Figs. 3,11,13 and 14).

0



Claims (as printed)

1. Areinforcement mat for reinforced concrete,
consisting of longitudinal and transverse wires
having their bonding improved by ribbing “or
stamping or in some other way, which wires cross
. one another and are welded together at the
crossing-points, characterized by the combination
of features that the transverse wires (1) project
beyond the edge longitudinal wires (3, 4) with
transverse wire end portions (2) which are bent
back in the plane of the mat in the direction to-
wards the edge longitudinal wires (3, 4), and that
the longitudinal wires (3-10; 12-15) are arranged
symmetrically about the longitudinal centreline
(X-X) of the mat partly at wider and partly at
narrower pitch, at least the preponderant part (5)
of said longitudinal wires (5; 5, 7, 8; 5, 8, 10) lying
in an inner region of the mat having a wider pitch
than the edge longitudinal wires (3, 4), and two
longitudinal wires (3, 4) being arranged at each
edge of the mat at narrow pitch.

2. A reinforcement mat as in Claim 1, charac-
terized in that the projecting end portions (2) of
the transverse wires are bent back at each edge of
the mat in the shape of a loop extending at least as
far back as the outermost of the family of longitudi-
nal wires arranged at narrower pitch, and are weid-

ed to at least one of said longitudinai edge wires

(Fig. 1). _

3. A reinforcement mat as in Claim 1 or 2,
characterized in that said narrower pitch (b) of the
edge longitudinal wires (3, 4) is at the most equal
. to half said wider pitch (a) (Fig. 1 and 2). '

4, Areinforcement miat as in one of the Claims 1
to 3, characterized in that the pitch (c) of adjacent
transverse wires (1) of the matis greater than twice
the outside dimension (s}, measured in the direc-
tion of the longitudinal wires (3, 4), of the loops
formed by the bent back end portions (2) of the
transverse wires (Fig. 1).

5. Areinforcement mat as in one of the Claims 1
t0 4, characterized in that the two longitudinal
wires (7, 8) adjacent to the longitudinal centreline
(X-X) of the mat are arranged at the narrower pitch
(Fig. 4). )

6. Areinforcement mat as in one of the Claims 1
to 5, characterized in that the longitudinal
wires (5) in the inner region of the mat, optionaily
with the exception of the two innermost longitudi-
nal wires (7, 8), are arranged at equal pitch (a),
and that near each edge of the mat two of the lon-
gitudinal wires (4, 10; 4, 5a) have a pitch (e)
which is wider than the pitch (b) of the edge lon-
gitudinal wires (3, 4) and differs from the pitch (a)
of the longitudinal wires (5) in the inner region of
the mat (Fig. 11 and 12). .

7. Areinforcement mat as in one of the Claims 1
to 6, characterizad in that adjacent to the family of
longitudinal wires (3, 4) arranged at narrower

pitch and provided at each edge of the mat, there

is at least one ‘urther family of longitudinal wires
(9. 10) arrang:d at narrower pitch, the inner lon-
gitudinal wire (4) of the family of longitudinal
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wires (3. 4) ananged atthe edge of the matand the
outer longitudinal wire (10) of said further family
of longitudinz | wires (9, 10) being at a greater dis-
tance apart (Fig. 3, 11, 13 and 14).

8. A reinfcrcement mat as in Claim 7, charac-
terized in that the longitudinal wires (4, 10) which
are adjacent -0 one another in said two families of
longitudinal wires (3, 4 and 9, 10) arranged at
narrower pitch (b) and provided at each edge of
the mat have from one another a distance (e, ), and
the inner longitudinal wire (9) of said.inner family
of longitudinal wires (9, 10) has from the lon-
gitudinal wire (5) adjacent to itin said inner region
of the mat a distance (e ). which distances (e, and
e, respectively) are in each case greater that the -
pitch (b) of the edge longitudinal wires and differ
from the pitch (a) of the longitudinal wires (5) in
the inner region of the mat (Fig. 14). - '

9. A reinforcement mat as in Claim 8, charac-
terized in that the distance (e, ) between the adja-
cent longitudinal wires {4, 10) of said two families
of longitudinal wires (3, 4; 9, 10), and the distance
(e2) between the inner longitudinal wire (9) of the
inner family of longitudinal wires (9, 10) and the

. longitudinal wire (5) adjacent to it in the inner re-

gion of the mat, are different from one another
(Fig. 14). '

10. A remnforcement mat as in one of the
Claims 1 to 9, characterized in that families, prefer-
ably pairs, of longitudinal wires (3, 4; 12, 13; 14,
15) arranged at narrower pitch are provided at the
edges of the mat and at least approximately in the
region of one quarter to one third of the way across
the width of said mat (Fig. 6). :

11. A reinforcement mat as in Claim 8, charac-
terized in that the distance (e) between the two
longitudinal wires (4, 10) which are facing each
other in said two families of longitudinal wires (3,
4: 9, 10) arranged adjacent to each edge of the mat
is greater than the pitch (a) of the preponderant
number of longitudinal wires (5) in the inner re-
gion of the mat (Fig. 13).

12. A reinforcement mat as in one of the:
Claims 1 to 11, characterized in that the end por-
tions (2) of the transverse wires, projecting be-
yond the outermost 'ongitudinal wires, are in-the

" ‘plane of the mat bent in the shape of a hook or of

an angle, respectively (Fig. 2).

13. A reinforcement mat as in one of the
Claims 7 to 12, characterized in that the edge lon-
gitudinal wires (3, 4) have a smaller diameter than
the remaining ones of the iongitudinal wires (5)
{Fig. 1 t0 3).

14. A reinforcement mat as in one of the
Claims 7 to 13, characterized in that both the edge
longitudinal wires (3, 4) and also the adjacent pair -
of longitudinal wires (9, 10) have a smaller dia-
meter than the remaining ones of the longitudinal
wires (5) (Fig. 3,11, 13 and 14).

* c L M s * .
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Revendications (as printed)

1. Grillage d’armature pour béton armé fc;rmé
de fils longitudinaux et transversaux croisés et
soudés les uns aux autres aux points de croise-

“ment, 3 liaison améliorée par nervurage, estam-

page ou d'une autre maniére, caractérisé par la
combinaison des caractéristiques selon lesquelles
les fils transversaux (1) s'étendent au-dela des fils
longitudinaux de rives (3, 4) par des parties d’ex-
trémité de fils transversaux (2) qui sont recour-
bées, dans le plan du grillage, en direction des fils

" longitudinaux de rives (3, 4) et les fils longitudi-

naux (3-10; 12-15) sont disposés symétrique-
ment par rapport A I'axe médian longitudinal (X-X)
du grillage pour partie avec un grand espacement
et pour partie avec un petit espacement, au moins
la majeure partie (5) des fils longitudinaux (5:5, 7,
8; 5. 9, 10) se trouvant dans la zone intérieure du
grillage présente un espacement plus grand que
celui des fils longitudinaux de rives (3, 4) et deux
fils longitudinaux (3, 4) a petit espacement sont
prévus a chaque rive du grillage.

2. Grillage d'armature suivant la revendica-
tion 1, caractérisé en ce que les parties d'extrémité
de fils transversaux (2) saillantes sont recourbées
en forme de boucles & chaque rive du grillage au
moins jusqu’au fil extérieur du groupe de fils longi-
tudinaux 3 petit espacement et sont soudées a au
moins un de ces fils longitudinaux de rives (Fig. 1).

3. Grillage d’armature suivant I'une des reven-
dications 1 ou 2, caractérisé en ce que la petite
distance (b) entre les fils longitudinaux de rives (3,
4) est égale tout au plus a la moitié de la plus
grande distance (a) (Fig. 1 et 2). '

4, Grillage d’armature suivant {’'une des revendi-
cations 1 3 3, caractérisé en ce que la distance (c)
entre des fils transversaux (1) voisins du grillage
est supérieure au double de la dimension exté-
rieure {s) des boucles formées par les parties d'ex-
trémité de fils transversaux recourbées (2) mesu-
rée dans la direction des fils longitudinaux (Fig. 1).

5. Grillage d’armature suivant I'une des reven-
dications 1 & 4, caractérisé en ce gue les deux fils
longitudinaux (7. 8) voisins de |'axe longitudinal

meédian (X-X) du grillage sont disposés & une plus

petite distance |'un de I'autre (Fig. 4).

6. Grillage d'armature suivant I'une des reven-
dications 1 3 5, caractérisé en ce que les fils longi-
tudinaux (5) dans la zone intérieure du grillage, &

- I'exclusion le cas échéant des deux fils longitudi-

naux intérieurs (7, 8), sont disposés a égale dis-
tance (a) les uns des autres et prés de chaque rive
du grillage, deux fils longitudinaux (4, 10; 4, 5a)
sont disposés a une distance (e} I'un de I'autre qui
est supérieure 3 la distance (b) entre les fils longi-
tudinaux de rives (3. 4) et qui différe de la distan-
ce () entre les fils longitudinaux (5) dans la zone
intérieure du grillage (Fig. 11 et 12). :

7. Grillage d’armature suivant l'une des reven-
dications 1 & 6, caractérisé en ce que le groupe de
fils longitudinaux (3, 4) disposés a une courte dis-
tance F'un de I'autre et prévu darfs chague rive du
grillage est voisin d’au’moins un autre groupe de
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fils longitudinaux (9, 10) disposés a courte dis-
tance I'un de l'autre, le fil longitudinal intérieur (4)
du groupe de fils longitudinaux (3, 4) disposé & la
rive du grillage et le fll longitudinal extérieur (10)
de l'autre groupe de fils fongitudinaux (9, 10)
étant disposés a une plus grande distance 'un de
I'autre (Fig. 3. 11, 13 et 14).

8. Grillage d'armature suivant ia revendica-
tion 7, caractérisé en ce que les fils longitudinaux
voisins-(4, 10) des deux groupes de fils longitudi-
naux (3, 4 et 9, 10) & petit espacement (b) sont

. espacés ['un de l'autre et le fil longitudinal inté-

rieur (9) du groupe de fils longitudinaux {9, 10)
est espacé du fil longitudinal voisin (5) de |a zone
intérieure du grillage chaque fois d'une distance
(e, ou ez) qui est supérieure 3 la distance (b) entre
les fils longitudinaux de rives et différe de la dis-

" tance (a) entre les fils longitudinaux (5) dans la

zone intérieure du grillage (Fig. 14).

9. Grillage d'armature suivant la revendica-
tion 8, caractérisé en ce que la distance (e, ) entre
les fils longitudinaux voisins (4, 10) des deux

" groupes de fils longitudinaux (3, 4: 9, 10) et ia

distance {e;) entre le fil longitudinal intérieur (9)
du groupe de fils longitudinaux (9, 10) et le fil
longitudinal (5) voisin de la zone intérieure du gril-
lage sont différentes (Fig. 14).

10. Grillage d’armature suivant I'une desreven-
dications 1 & 9, caractérisé en ce que les groupes.
de préférence les paires, de fils longitudinaux 13, 4;
12, 13; 14, 15) disposés avec un petit espacement
sont prévus dans la rive du grillage et au moins 4
peu prés & un quart ou un tiers de la largeur du
grillage (Fig. 6). '

11. Grillage d'armature suivant la revendica-
tion 8, caractérisé en ce que la distance (e) entre
les deux fils longitudinaux (4, 10) tournés'unvers
I'autre des deux groupes de fils longitudinaux (3,
4; 9, 10) voisins sur chaque rive du grillage est -
supérieure 3 la distance (a) présentée par la ma-
jeure partie des fils longitudinaux (5) dans la zone
intérieure du grillage (Fig. 13).

12. Grillage d"armature suivant 'une des reven-
dications 1 a 11, caractérisé en ce que les parties
d'extrémité de fils transversaux (2) qui s'étendent
au-dela des fils longitudinaux extérieurs sont cou-
dées ou pliées en forme de crochets dans le plan
des grillages (Fig. 2).

13. Grillage d’armature suivant I'une des reven-
dications 7 a 12, caractérisé en ce que les fi's longi-
tudinaux de rives (3, 4) ont un diamétre inférieur a
celui des autres fils longitudinaux (5) (Fig. 1 a 3).

14. Grillage d’armature suivant i'une des reven-
dications 7 & 13, caractérisé en ce que les fils longi- .
tudinaux'de rives (3, 4), de méme que la paire voi-
sines de fils longitudinaux (9, 10), ont un diamétre
plus petit que les autres fils longitudinaux (5)
(Fig. 3,11, 13 et 14). :
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