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United States Patent Office 3,198,219 
Patenied Aug. 3, 1965 

3,198,219 
APPARATUS FOR PRODUCING A GRDER 

Fritz Grebner, Mainz, Wilhelm Koelscia, Wiesbaden, and 
Wii Aatterbach, Hechtshein, Germany, assignors to 
Rheinbau (G. m.b.H., Wiesbaden, Germany, a German 
coapany 

Filed Sara. 25, 1962, Ser. No. 169,187 
CEainas priority, application Germany, Jan. 27, 1961, 

R 29,552 
5 Claims. (C. 140-12) 

The invention relates to an apparatus for the contin 
uous production of lattice girders, or reinforcements of 
the lattice girder type, for ferroconcrete ceilings, floors 
and the like. 

Various apparatus exist for the production of girder 
reinforcing elements, but these provide a low output in 
comparison to the outlay which they require. They op 
erate by drawing off structural steel wires, which are to 
form the girder, from reels and then bending the wires 
which are subsequently connected to one another by spot 
welding. - :. - 

The bending method normally employed includes bend 
ing dies composed of a bending punch and a matrix, but 
with these dies it is only possible to bend one wire cor 
rugation, between each of two advancing phases, since 
after the bending of each corrugation in the wire, further 
wire material must be drawn off the reels before the next 
corrugation can be formed. This takes up a good deal of 
time, and a low output results. 

In accordance with the invention, spaced portions of 
the wires are raised or depressed simultaneously or in im 
mediate succession whilst holding intervening portions, 
so as to bend the wires into a corrugated or undulating 
shape, the portions being raised or lowered being caused 
to approach the fixed portions during the bending and 
then welding the bent wire along the tops or bottoms of 
the undulations to a straight boom wire. 
Such a method allows a substantial increase in the out 

put per unit of time without requiring any greater me 
chanical outlay. According to the invention, in each 
working phase occurring between the advancing phases, 
a plurality of corrugations are both bent and welded to 
the wire which is used as a longitudinal boom and which 
is fed simultaneously with the wires to be corrugated. 
Any desired number of corrugations can be bent be 
tween two advancing phases, the only deciding factor 
being the length to which the machine can be built or 
used. Within one working phase, the bending is carried 
out in such a manner that the corrugations are bent step 
wise immediately after one another, there being provided 
a plurality of bending angles which are displaceable in 
the direction of advance and are pivotable about axes 
situated transversely thereto, and which are connected to 
one another by links connected to one arm of the angles, 
whilst the other arms are coupled to a driving device. 
This method makes it possible within each advancing 
phase to draw off from the reels as much wire as is neces 
sary for the bending of two, four, five, etc. corrugations. 
After the conclusion of each advancing phase, the work 
ing phase begins in which, as already mentioned, the 
various corrugations are formed stepwise one after the 
other. - - 

The invention is concerned with apparatus for carry 
ing out the method and comprising a wire bending device 
having means for holding spaced portions of the wire, 
bending means for raising or lowering the intermediate 
portions either simultaneously or in immediate succes 
sion so that the wire can be bent into a number of cor 
rugations or undulations between two advancing stages. 

In order to produce reinforcing elements of the lattice 
girder type, both wires necessary for this purpose can be 
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bent simultaneously by two bending devices of the kind 
already described to be arranged side by side and at an 
inclination relatively to one another. 
The movement of the bending angles of the bending 

apparatus can be effected by a common drive apparatus, 
the corresponding arms of adjacent angle members being 
connected together by links which are in each case con 
nected fixedly to one limb and by means of a guide slot 
to the other limb, whilst a drive apparatus, for example 
a pneumatic cylinder, is connected to the forward or rear 
ward end. 
An embodiment of the invention will now be described, 

by way of example with reference to the accompanying 
drawings in which: 
FIGURES 1a and b are diagrammatic side views of 

an apparatus in accordance with the invention; 
FIGURES 2a and 2b are diagrammatic plan views; 
FIGURE 3 is a section through the apparatus taken 

on the line II-II in FIGURE 1a; 
FIGURE 4 is a section through the apparatus taken 

on the line IV-V of FIGURE 1a; 
FIGURE 5 is a perspective view of a reinforcement 

element produced by the apparatus shown in FIGURES 
1 to 5. 
The apparatus is mounted on a frame 1. Situated 

at one end are the wire reels 2, 3 and 4, constituting a 
supply from which structural steel wires 5, 6 and 7 are 
drawn off, the three lengths of elongated metal members 
forming the longitudinal boom and the two diagonally 
arranged undulating struts. - 
The wire reels are followed by a guide means con 

stituted by three sets of guide rings 8, 9 and 10, of de 
creasing diameter in the direction of advance it to rough 
ly aign the wires 5 to 7. The wire is then drawn through 
an orifice plate 13 provided with three orifices 12 (see 
FiGURE 3), which are arranged so as to further align 
the wires before they pass into the bending station. After 
the orifice plate, the fine alignment of the wires 5 to 7 
is effected by three sets 14, 15 and 16 of guide pulleys 
which are arranged so that each set has its axes at right 
angles to the adjacent set. In some cases it is expedient 
to arrange immediately after these sets of pulleys, at about 
the point 17, a feed device, for example a clamping 
vise, whereby the three wires 5 to 7 are engaged and 
moved in the direction of advance 1. For the sake of 
easy reading of the drawings, this feed device has not 
been illustrated. 
The three aligned wires 5 to 7 then run into the bend 

ing station which is illustrated in detail in the sectional 
view shown in FIGURE 4. As shown, the device com 
prises four bending arms 8, 19, 20 and 21, which are 
pivotable about inclined pivots 22 and are connected 
together by the links 23. The pivots 22 are mounted 
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in lugs 24 which are fixed on sleeves 25 slidably mounted 
on rods 26 arranged at both sides. The slide rods are 
fixed on the machine frame 1 by bearings not shown in 
the drawings. 
The upper wire 5 which issues from the last set of pull 

leys 6 and is used for forming the longitudinal boom, 
travels straight through the bending device since it is . 
not to be bent. The two other wires 6 and 7, which 
are used for forming the diagonals, are guided over the 
pivots 22 of the bending arms of two halves of the bend 
ing device located at an angle to one another. The 
wires are guided in the longitudinal direction between two 
successive bending arms on pulleys 27 which are mounted 
on shafts 28 which connect the ends of the upper limb 
of the bending arms to the links 23. 
The downwardly directed limbs of the bending arms 

18 to 21 are connected to one another in the longitudinal 
direction by links 29 which at one end are connected piv 
otably but non-displaceably to one arm limb and at the 
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other end are connected pivotably and in such a manner 
as to be slidable in a guide slot 30, to the limb of an ad 
jacent arm. 
The forward (or rear) downwardly directed limb of 

bending arm 18 (or 21) is acted upon by a piston rod 3 
of a piston working in a pneumatic cylinder 32 which is 
used as a drive apparatus, and which is mounted on the 
machine frame 1. 

In order to hold down the wire at the regions of the 
pivots 22 during the bending of corrugations in the wires 
6 and 7, engageable and disengageable holding claws 33 
are provided which, during the bending operation, hold 
down the wires and thereafter release them for the ad 
vancing phase. The claws are connected to a connecting 
rod 34 which slides in a bearing through the lugs 24 of 
the sleeves 25. The connecting rod is situated below the 
pivot 22 carrying the bending arms, the said pivot passing 
through an appropriate aperture 35 in the claw 33. The 
connecting rod 34 slides in a housing 36 and is biased, by 
a spring 33 acting on a collar 37 on the rod, to a position 
in which the claws 33 hold down the wires 6 and 7. In 
order to release the wires, the claws 33 are moved towards 
one another in the direction of the arrows 33, by means 
of a control bar 39 which is mounted on the machine 
frame and whose control surface 48 abuts with an exten 
sion 4 of the connecting rod 34. The control bar 39 is 
mounted to be movable to and fro on the machine frame 
1 by links 42 (FIGURE 2a) and is connected to a piston 
rod 43 of a piston working in a cylinder 44. 
The bending device is followed by spot-welding devices 

45 which are constructed in a conventional manner and 
are only outlined in the drawings. The devices 45 weld 
the bent wire corrugations at their uppermost portion into 
the wire 5 forming the longitudinal boom, so as to form a 
reinforcing element as shown in F.G. 5. 
A feed device is also arranged downstream of the 

bending device in the direction of advance to feed either 
the bent wire corrugations, or these together with the lon 
gitudinal wire 5 welded thereto. For this purpose, a sup 
port which is constructed as a rod 47 or the like is mount 
ed in bearings 46 on the machine frame 1 and is connect 
ed at one end to a piston rod 48 connected to a piston 
working in a cylinder 49 and used as a drive apparatus. 
For example in the region of the welding device (FIG 
URES 1b and 2b), there are situated on the support, up 
wardly directed supporting elements 5) which carry a bar 
5A substantially in the central region of the wire corru 
gations on which, in the region of each corrugation, two 
pivotable push rods 53 are mounted (see FIGURE 2b). 
The rods 53 are held in the horizontal open position by 
springs 52 and in this position have their forward free 
ends abutting against the diagonals or wire corrugations, 
so that a feeding action can be provided. 

Situated at the end of the machine is a table 54 which 
receives the finished elements. At the end of the table 
there is arranged an abutment 55 with a relay 56 arranged 
so that when a fed-in reinforcing element abuts the relay 
a cutting device 57, located at the beginning of the table 
54 is tripped. The abutment 55 is conveniently arranged 
to be adjustable in the longitudinal direction so that vari 
ous lengths can be cut. Provision is made for simultane 
ously rendering the feed device inoperative during the pe 
riod of the cutting operation. 

During operation, the wire is first located in the bend 
ing device in an extended state and is held down by the 
claws 33 in the region of the pivots 22. The cylinder 32 
now begins to operate and the bending arm 18 is pivoted 
in the direction of the arrow 58, during which movement 
the end of its downwardly directed limb slides in the slot 
3t of the link 29 whilst the end connected to the link 23 
is raised, thus lifting the pin 28 and pulley 27 over which 
the wire is guided. In this operation the wire corrugation 
is bent. The bending arm 18, which is controlled by the 
connected link 23, is advanced together with the sleeve 
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25 which slides in the advancing direction on the rod 26. 5 

é. 
Meanwhile, the end of the downwardly directed limb 

of the arm 8 has arrived at the right-hand end of the 
slot 30 in the drawings, so that during the further move 
inent of rod 35 the next bending arm i9 will be operated 
in a similar fashion and the second wire corrugation will 
be produced. Likewise the bending arms 20 and 2 are 
moved subsequently and, consequently, the third and 
fourth wire corrugations are produced. Thus, all the cor 
rugations are produced in one advancing operation and 
the claws 33 are then released. 

After the corrugations have been bent, the advancing 
phase begins by the operation of the cylinder 49 which 
moves the support 47 and, therefore, the bar 51 in the 
advancing direction. During this movement, the push 
rods 53 situated in the opened position move the two wire 
corrugations onwards by the proposed distance. When 
the advancing phase is ended, the support 47 returns to 
its initial position and during this movement the push 
rods 53 slide past the diagonals or the bent wire corru 
gations, with compression of the springs 52. The corru 
gations are spot welded to the longitudinal wire or boom. 
The reinforcing element produced on the machine and 

shown in FIG. 5 comprises the longitudinal bar 5 made 
of structural steel, to which there have been welded lat 
erally the structural steel bars 6 and 7 which are bent to 
an undulatory or corrugated shape and which are at an 
acute angle to each other. 
We claim: 
1. An apparatus for continuously producing a concrete 

reinforcing girder having a straight longitudinal boom 
and two undulating struts connected to the boom at an 
acute angle to each other, the boom and the struts con 
sisting of elongated metal members, comprising 

(a) a supply of three lengths of said elongated metal 
members, 

(b) guide means directing the metal members from the 
Supply to a bending station, the guide means being 
arranged to direct one of the metal members con 
'stituting the straight boom centrally between a pair 
of Said metal members constituting the struts and 
in a plane spaced from the struts, 

(c) means for feeding the metal members to, and 
through, the bending station, 

(d) bending means at the bending station for bending 
the struts into undulating configuration, the bending 
means including 

(1) a plurality of successive bell-crank levers asso 
ciated with each of the struts, each of said bell 
crank levers having two limbs, 

(2) a pivot extending transversely of the direc 
tion of movement of said metal members 
mounting each of said bell-crank levers for piv 
oting and the limbs extending from the pivot 
at an angle to each other, 

(3) means for displacing the pivots in said di 
rection, 

(4) rods linking an end one of the limbs of each 
bell-crank lever to the pivot of a successive one 
of said levers, 

(5) a link interconnecting the ends of the other 
limbs of said bell-crank levers, said other limb 
ends being movable in successive slots in said 
link, 

(6) means for pushing successive ones of said 
other limb ends in said successive slots in said 
direction, and 

(7) means for holding intermediate portions of 
the struts at said pivots during pivoting of the 
ibell crank levers, 

(e) means for advancing the straight boom and the un 
dulating struts to a welding zone, and 

(f) welding means in said zone for welding successive 
apices of the undulating struts to the straight boom. 

2. The apparatus of claim 1, wherein said bell-crank 
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levers and holding means are arranged in successive pairs 
and are disposed at an acute angle to each other. 

3. The apparatus of claim 1, wherein said holding 
means consists of a claw member associated with each 
pivotal bell-crank lever and further comprising 

(i) means for releasing the claws from holding en 
gagement with the struts after pivoting of the asso 
ciated bell-crank lever to permit the struts to be ad 
vanced longitudinally before a further bending op 
eration. 

4. The apparatus of claim 3, further comprising 
(j) spring means holding each claw in strut engaging 

position and 
(k) a common drive for releasing the claws from the 
engaging position. - 

5. The apparatus of claim 1, wherein said metal mem 
ber feeding means is arranged to feed the metal mem 
bers, intermittently to, and through, the bending station, 
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6 
the pushing means and the struts holding means being 
actuatable successively between two feeding steps. 
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