
0 036 125 "Spacer for reinforcements" Description The invention relates to
a spacer made of wire for lower and upper reinforcement meshes in concrete
floors, comprising a plurality of bearing arms arranged substan- tially in
one plane, an upper cross-member supported on the bearing arms for the
upper reinforcement mesh, at least one support arm for each lateral bearing
arm, braces connecting associated support arms and bearing arms, and hooked
bearing angles at the feet for the lower reinforcement mesh. The German
Auslegeschrift (Published Specification) 15 09 035 discloses a spacer of
the type described. This must be set up before laying the lower reinforce-
ment meshes on the shuttering.   Then the lower  rein- forcement mesh is
first laid on the bearing angles, the ends of the hooks of the bearing
angles receiving trans- verse rods of the reinforcement mesh, and in this
way a secure fastening should be achieved.  Finally the upper reinforcement
mesh is placed on the upper cross-member and must be secured, and in
particular be fastened, there.   The manipulation  of  this  spacer  is
extremely complicated.   In particular  it is disadvantageous that    -2-
it must be employed before laying the lower reinforce- ment mesh on the
shuttering.   Laying  the lower  rein- forcement mesh is difficult, and in
particular there is the danger that the spacer will tip over before or
while the lower reinforcement mesh is laid.  In addition, the spacer may
only be used for a certain width of mesh of the reinforcement meshes. The
German Auslegeschrift 23 03 880 discloses a spacer which may be inserted
after laying the the lower reinforcement mesh on the shuttering.   It is
necessary, however, to raise the lower reinforcement mesh in each case,
which results in practical problems since the fitter requires a special
tool in order to raise the reinforcement mesh and himself.   The strength
of this spacer is otherwise inadequate, since the bearing angles are
positioned too far away from the support arm. The object of the invention
is to provide a spacer which may be set up after laying the lower
reinforcement mesh on the shuttering and allows the lower reinforce- ment
mesh to be raised without additional aids and tools.   In addition,  the
spacer  should have complete stability and reliability, so that the
reinforcement may be negotiated without danger after the upper reinforce-
ment mesh has been laid. This object is attained according to the invention
by the following features:    -3- a) the bearing arms are orientated in a
plane approxi- mately perpendicular to the base plane* determined by the
foot ends of the bearing arms and support arms; b) connecting braces
between the bearing arms are situ- ated above the covering distance of the
lower rein- forcement mesh; 



c) at least the connexions of the braces with the bear- ing arms are
situated at a higher level than the covering distance of the lower
reinforcement mesh; d) the bearing angles are provided exclusively at the
support arms; e) the angle, of the hooks  are -   viewed from above -
inside the base area determined by the feet members. The spacer according
to the invention differs in an original manner from the state of the art,
in particular in that the bearing arms or hooks respectively may be
suspended in the rods of the lower reinforcement mesh resting  on  the
shuttering.   The  spacer  may  then  be tipped into an upright position by
the fitter standing on the reinforcement mesh using the advantageous torque
produced by the lever arm and without auxiliary tools. The spacer is itself
the lifting tool for raising the * N.B. Literally "arms" or "legs"
(-beine), presumably in error for "plane" (-ebene). [err]    4
reinforcement mesh. This may be performed without dif- ficulty, even if the
fitter is standing on the rein- forcement mesh.  In this way the the lower
reinforcement mesh is raised to its covering distance.   The support arms
assume an essentially vertical position, so that the upper reinforcement
mesh essentially exerts a pressure upon the support arms in the vertical
direc- tion. Tipping over of the spacer is consequently elimi- nated.
Further turning in the setting-up direction is not possible as the bearing
angles or hooks respectively are secured by the lower reinforcement mesh.
Tipping backwards is not possible either, since the support arms check the
corresponding loading.  The considerable sup- porting moment is
particularly advantageous both for the lower and for the upper
reinforcement mesh. This is en- sured by the weight of the lower
reinforcement mesh being absorbed directly by the foot members of the sup-
port arms and the weight of the upper reinforcement mesh being taken on by
vertically orientated bearing arms. The feature e) ensures that the spacer
is stabilized by the weight of the reinforcement meshes and cannot tip
over. The spacers are tied into the lower reinforcement mesh by the hooks
and consequently cannot be displaced on the shuttering.   In this way  the
required support distances for the reinforcement meshes may easily be ob-
served.    -5- According to one embodiment of the invention, the bearing
arms and support arms are provided with feet members having a large area.
In this way it is possible for the spacers to be laid securely and
conveniently on the shuttering.  Collapsing is prevented.  This is par-
ticularly important in the case of exposed concrete. In a further
development the invention provides that the terminal portion of each hook
is orientated towards the associated foot member.   In this way the raising
of the spacer in order to lift the lower rein- 



forcement mesh with the fitter standing thereon is made easier, as a small
power arm for the counter moment may be kept to during lifting. In a
further development of the invention it is provided that the support arms
have an inclination of between 40 and 750, preferably between 50 and 650,
rela- tive to the base plane. This arrangement ensures that a high leverage
is available for lifting the spacer. In a further development of the
invention it is provided that the braces extend in a descending manner
towards the support arms and pass into the hooks in each case.  This design
permits a particularly stable con- struction, since the braces are formed
integrally in one piece with the hooks and may thus particularly advan-
tageously absorb the forces which arise.    -6- In a further development of
the  invention  it is provided that top portions of bearing arms project
up- wards above the cross-member and may be bent over after the upper
reinforcement mesh has been laid in position. By bending the said top
portions over rods of the upper reinforcement mesh the respective spacer is
securely tied into the reinforcement. The invention further provides that
the braces form an obtuse angle greater than 900 with the connecting braces
in a horizontal plane.   This ensures  that  the spacers according to the
invention may be stacked in one another, which is important for the storage
and trans- port thereof. One embodiment of the invention is explained below
with reference to the accompanying drawings, in which Fig. 1 is a
perspective view of a spacer according to the invention; Fig. 2 shows the
arrangement of spacers inside the reinforcements of a concrete floor; Fig.
3  explains  the  fitting  of  the  spacer  into  the lower reinforcement
mesh; Fig. 4  is a perspective view of another embodiment of the invention,
and Fig. 5  is a plan view of spacers in the stacked state.    -7- As shown
in Fig. 1, the spacer 21 according to the invention comprises a plurality
of bearing arms 1, 1 which are orientated in a vertical plane and the top
ends of which support an upper cross-member 2 which simultaneously connects
the bearing arms 1 and 1' to one another.   In  the  foot  area  is
provided  a connecting brace 3 which is situated above the covering
distance of the lower reinforcement mesh.   Lateral bearing arms 1 are
provided.  At least one further bearing arm 1' is interposed therebetween,
in order to give the spacer sufficient stability. The number of the bearing
arms 1' may,  however,  also  be  greater  and  depends  upon  the length
of the connecting brace 3.  In the region of the upper cross-member 2
support arms 4, which extend in an inclined direction, are secured at least
to the terminal bearing arms 1.  In particular,  in the case of long
spacers, i.e. where the connecting braces 3 are long, it is also possible
.... on central bearing arms 1' .... or 



is illustrated in the embodiment according to Fig. 4*. The support arm 4'
forms a trapezoidal angle together with the bearing arm 1'.  In the foot
area, the support arms 4 are joined to the bearing arms 1 by braces 6 which
pass into the connecting braces 3.  The foot ends of the bearing arms 1 and
1' and of the support arms 4 and 4' are provided with feet members 7, 7'
with a com- paratively large base area.  The foot ends 22, 22' of the feet
members 7 secure a base plane which is orien- tated at right angles to the
bearing arms 1, 1'.  The * N.B. German sentence defective. [err]    -8-
distance of the connecting braces 3 and of the corre- sponding attachment
points of the braces 6 from the base surface is greater than the covering
distance of the lower reinforcement mesh 9 from the shuttering surface. In
the foot area of the support arms 4 and 4' are dis- posed hooked bearing
angles 8, the curves 8' of which are at a shorter distance from the foot
side than the covering distance of the lower reinforcement mesh.  The angle
curves 8' are inside the base area defined by the feet members 7, 7', so
that in this way a high degree of rigidity is ensured. The terminal
portions of the hooks 15 are orientated towards the foot ends 22' of the
re- spective feet members 7'.  The support arms 4 extend at an angle of
between 40 and 75 [err] preferably between 50 and 650, relative to the said
base plane.  This arrange- ment ensures an advantageous lever moment for
lifting up. the spacer 21, as will be explained below in detail. The said
inclination of the support arms may be retained independently of the height
of the spacer predetermined in accordance with the covering distance of the
upper reinforcement mesh since, in the case of low spacers as shown in Fig.
4, the support arms 4' in the top part have a horizontal portion 5. The
spacer 21 consists of a stable metal struc- ture.  Fig. 1 shows a spacer
made of wire.   The wire portions are connected together by welding.   The
foot members 7, 7' are buffer-like components of plastics material into
which the ends of the wires are pressed.    -9- The foot members 7, 7'
ensure a large-surface support on the shuttering. Figs. 4 and 5 show a
spacer which comprises four bearing arms 1 connected by a connecting brace
3 in each case.   This spacer is intended for a smaller covering distance
of  the  upper  reinforcement  mesh.   This  may easily be achieved by the
horizontal portion 5 of the support arm 4'.  It is clear from Figs. 4 and 5
that the braces 6 form an obtuse angle greater than 90[err] with the rods 3
in a horizontal plane.   This ensures that the spacers according to Fig. 5
may easily be stacked in one another.   This is highly advantageous  for
the storage and transport of the spacers. Fig. 3 illustrates the laying of
a spacer 21 on the shuttering which is not shown in detail.  First a lower
reinforcement mesh 9 is laid directly on the shutter- ing.  The spacer 21
is pushed with the hooks 8 in the position indicated in solid lines under a
transverse rod 



10 of the lower reinforcement mesh, so that the hook 8 is engaged there in
the manner shown.  As the spacer 21 is lifted up into the position of use
the following moments of rotation are effective: The horizontal force H
exerted is effective with a power arm x[err].  The ver- tical force V of
the lower reinforcement mesh 9 is ef- fective  with  the  power  arm  x2.
The  pivot  axis  is determined by the point of support of the feet members
7'. Since the two moments are equal to one another, the    - 10 - following
formula applies: [err] In order that the horizontal force H to be exerted
may be kept to a minimum the counter moment must be small.   Since,
however,  the  vertical  force V  of  the counter moment cannot be
affected, the power arm x must be as small as possible, which means that
this power arm should not substantially exceed the covering distance.
This is ensured by the orientation of the terminal portions 15 towards the
foot ends 22' on the one hand and by the inclination of the support arms 4
relative to the base plane on the other hand.  The ver- tical force V also
includes of course the weight of the fitter standing on the lower
reinforcement mesh 9 in the weight of the said lower reinforcement mesh 9.
In all events the fitter may easily lift the lower reinforce- ment mesh 9
by turning the spacer 21 in the direction of the arrow 24, so that the
spacer comes to be in the up- right position of use indicated in dash-dot
lines.  At the same time the lower reinforcement mesh 9 is raised into the
position 9' indicated in dash-dot lines.   In the manner described the
spacer itself acts as a tool for raising the lower reinforcement mesh 9. As
a result of the advantageous lever ratios described, lifting is possible
without a great consumption of energy.   Since the connecting brace 3 is
disposed higher than the covering distance of the lower reinforcement mesh
9, the    - 11 - spacer 21 may be raised up completely.  The spacer may be
held on the cross-member 2 for this pivoting action. No difficult steps are
required for raising the lower reinforcement mesh 9 with the fitter. After
the spacer 21 has been swung into the upright position, the upper
reinforcement mesh may be laid thereon. The arrangement of spacers 21 in
the position of use inside a reinforcement is shown in Fig. 2.  The lower
reinforcement mesh 9, which is in the raised posi- tion in the manner
described above, is clearly indi- cated. A transverse rod 10 is positioned
in the curves 8' of the bearing angles in each case. The feet members 7
extend through the openings of the reinforcement mesh 9 and stand upright
on the shuttering.   Owing to the feet members having a large surface
points of indenta- tion are avoided. The bearing arms 1 and 1 extend ap-
proximately at right angles to the shuttering surface. Already in this
position the spacer is supported on the shuttering  in an extremely  stable
manner.   The  hook- shaped bearing angles 8 secure the spacer inside the
lower reinforcement mesh 9, so that tipping over the 



ends of the feet of the bearing arms 1 is not possible. In addition,
tipping over the ends of the feet of the support arms 4 is eliminated as
the feet members 7' of the support arms 4 are at a substantial distance
from the bearing arms and as the angle curves 8' are inside the base plane
defined by the feet members 7, 7'.  The distance of the support arms 4, in
particular the length    - 12 - of the braces 6, corresponds approximately
to the length of the bearing arms 1, so that a high degree of stabili- ty
is achieved. An upper reinforcement mesh 11 is laid loosely on the spacer
and is supported by the cross-members 2.  The top portions 12 of individual
bearing arms 1 may project upwards beyond the cross-member 2, so that the
top por- tions 12 extend through the reinforcement mesh 11 and largely
preclude displacement of the reinforcement mesh 11. The spacers according
to the invention are substan- tially stabilized both by the lower
reinforcement mesh 9 and  by  the  upper  reinforcement  mesh  11.   After
the spacers have been laid the reinforcement is negotiable without
difficulty.   Tipping of the spacers is elimi- nated since on the one hand
the bearing angles 8 prevent the support arms 4 and 4' from rising and on
the other hand the bearing arms 1 and 1' are prevented from rising by the
weight of the upper reinforcement mesh  and by the considerable length of
the braces 6. In addition, the top portions may be bent over rods of the
upper reinforcement mesh.  In this way the spacer is particularly securely
connected to the reinforcement. The spacer according to the invention may
also com- prise four bearing arms as shown in Figs. 4 and 5.  If the
connecting braces 3 are of greater length, the num- ber of the bearing arms
may be greater, and where appro-    - 13 - priate additional support arms
4' may be provided  in order to ensure the required stability in each case.
The distance of the upper cross-member 2 from the base plane must conform
with the covering distance of the upper reinforcement mesh. The spacer may
be adapted to  this  covering  distance  in  each  case.   Where  the
covering distance is smaller horizontal portions 5 are provided on the
support arms 4', so that the inclination of the support arms may be inside
the indicated values relative to the base plane. Fig. 5 shows the capacity
of the spacer to be stacked.   This  10*  is  important  for  the  storage
and transport of the spacers. The spacer according to the invention is
character- ized by a simple construction, a high degree of stabili- ty and
excellent reliability for the strength of the reinforcement.  Furthermore,
manipulation of the spacer during assembly is easy.  By using the power
ratio the spacer may be set up without additional aids. * N.B. The numeral
would seem to be superfluous here.    


