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57) - ABSTRACT 

An apparatus is provided for collecting wire bundles 
from a rod mill and discharging them in a horizontal 
direction which apparatus includes a vertically 
disposed guide receiving rod or wire loops from a path 
and selectively delivering bundles to one of an even 
number of mandrels on a common frame rotatable 
about an inclined axis, the mandrels being rotatable 
from a first position vertically below the guide and 
receiving bundles therefrom to a second generally 
horizontal discharge position, each mandrel having a 
bundle remover displaceable longitudinally of the 
mandrel. 

9 Claims, 2 Drawing Figures 
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WIRE MANUFACTURE 

This invention relates to wire manufacture and par 
ticularly to an apparatus for collecting wire or rod bun 
dies in a continuous wire rolling line or rod mill com 
prising a vertical guide cylinder which is provided at 
the end of a cooling path and into which the wire, com 
ing from the cooling path enters, in a loop-shaped man 
ner, the guide cylinder having a removable bottom, a 
plurality of receiving mandrels which are secured to a 
common rotatable frame and which are movable to a 
loading station, in which their free ends are directed 
upwardly directly below the guide cylinder, and to a 
horizontal discharging station, each mandrel being sur 
rounded by a bundle remover which is displaceable in 
the axial direction of the respective mandrel. 
Such apparatus serves for receiving and collecting 

wire loops, which emerge at high speed from the cool 
ing path connected at the delivery end of a wire rolling 
mill, and for transferring to a conveyor apparatus the 
loops which have been collected into bundles. Since 
the rolling operation is usually effected with a rapid 
succession of ingots, the wire loops emerge substan 
tially continuously from the cooling path, so that there 
is only a relatively short time for changing the man 
drels. Whilst the mandrels are being exchanged, the 
loops are collected in the guide cylinder which has a 
closable bottom. 
Apparatus of the above mentioned kind is described 

in "Iron and Steel Engineer," Apr. 1969 pages 53 to 
61. Four receiving arms or mandrels offset by 90° 
relative to one another, are secured in a vertical plane 
to a frame which is rotatable about a horizontal axis. 
When a bundle has been collected on the receiving 
mandrel located in a vertical position below the guide 
cylinder, the bottom of the guide cylinder is closed and 
the frame provided with the receiving mandrels is ro 
tated through 90, so that the following mandrel is 
brought into position below the guide cylinder and re 
ceives the wire loops after the bottom of the cylinder 
has been removed. The mandrel provided with the bun 
dle of wire is at the same time pivoted to move the wire 
bundle into the horizontal position, and the wire bundle 
may be removed and further conveyed in a convenient 
manner. When the next wire bundle has been collected, 
the frame is further rotated through 90 in the same di 
rection of rotation, so that the fresh bundle is again 
brought into a horizontal position and a fresh mandrel 
is pivoted below the guide cylinder. The mandrel from 
which the preceding bundle of wire has just been re 
moved is pivoted below the level of the rolling line with 
its free end directed downwardly and rotates idly for 
two working cycles. Such an apparatus has relatively 
great spatial requirements, since the diameter of the ro 
tating parts is equal to the diameter of the frame plus 
double the length of the mandrel. Thus, the pivoting 
turning radius of the idly rotating stems is partially 
below the level of the rolling line, since, otherwise, the 
overall height of the apparatus would be too great. Fur 
thermore, the apparatus is relatively expensive, since at 
least four mandrels have to be provided, each stem re 
quiring an individual bundle remover and drive devices 
for the latter. 
The publication "Steel and Iron," 1969, Issue No. 12, 

describes a bundle collecting apparatus in which a plu 
rality of mandrels is arranged in a vertical position on 
a horizontal plate which is rotatable about a vertical 
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axis. After a mandrel has collected the wire loops into 
a bundle in the loading station, the plate is rotated to 
move the mandrel into a discharging station in which 
the bundle is removed upwardly and deposited in a ver 
tical position onto a conveyor. Such an apparatus is less 
expensive, with respect to the mechanical devices, than 
the above-mentioned apparatus, although it has the dis 
advantage that the bundles are deposited in a vertical 
position from which they have to be tilted into the hori 
zontal by means of separate devices for the purpose of 
subsequent removal. 
A feature of the present invention is to provide a bun 

dle collecting apparatus which transfers the wire bun 
dles in a horizontal position and which requires only a 
small amount of space and only low expenditure on me 
chanical devices. 

In accordance with the invention the frame provided 
with the receiving mandrels is rotatable about an axis 
of rotation which is inclined by 45° relative to the per 
pendicular, and an even number of receiving mandrels 
is arranged with uniform angular spacing around the 
axis of rotation, each receiving mandrel being inclined 
at 45° relative to the axis of rotation. 
The apparatus constructed in accordance with the 

invention can operate satisfactorily with two mandrels 
which are provided on the frame and which are offset 
by 180° relative to one another and which are pivotable 
from the vertical loading position into the horizontal 
discharging position, and vice versa, during rotation of 
the frame about the axis inclined at 45. 
The actuating devices for the bundle removers dis 

placeable in the direction of the axes of the mandrels 
may be fixedly arranged in the respective loading and 
discharging station, so that they can actuate the bundle 
remover of the mandrel located in the corresponding 
position. Advantageously, the actuating devices in the 
loading station and in the discharging station comprise 
hydraulic cylinders, the free ends of the piston rods of 
the cylinders being automatically couplable to or re 
leasable from the bundle removers of the respective 
mandrels by the rotary movement of the frame, cou 
pling and uncoupling being effected for example by 
means of a flange which is formed on the end of the pis 
ton rod and which engages behind a hook-shaped mem 
ber provided on the remover. 
To enable the bundles to be removed from the man 

drels and deposited onto an appropriate conveyor in a 
simple and trouble free manner, that portion of the out 
side of each mandrel located upwardly when in the hor 
izontal discharging position may have a slide rail which 
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is axially displaceable beyond the free end of the man 
drel. A fixedly arranged cylinder may be provided in 
the discharging station for the purpose of extending the 
slide rail, while the return movement may be effected 
by way of a stop which is provided on the respective 
bundle remover and which comes into abutment 
against a driver on the slide rail. Advantageously, the 
slide rail is flush with the surface of the mandrel exter 
nally and may be mounted in a groove which is formed 
in the mandrel and which is undercut at both sides. 
The frame may be in the form of a truncated pyramid 

which has a square base area and right-angled interfa 
cial angles, and which is mounted so as to be rotatable 
about its central longitudinal axis, the receiving man 
drels being secured perpendicularly on the side faces of 
the truncated pyramid by their base ends. 
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The invention is further described, by way of exam 
ple, with reference to the accompanying drawings, in 
which: 
FIG. 1 is a vertical section through one embodiment 

of the apparatus constructed in accordance with the in 
vention, taken on the line I-I in FIG. 2, and 
FIG. 2 is a plan view of the apparatus illustrated in 

FIG. 1, partially sectioned along the line II-II in FIG. 
1. 
Referring to the drawings, a vertical guide cylinder 4 

is arranged at the end of a cooling path 2 which is asso 
ciated with a continuous wire rolling line or rod mill 
and on which the wire or rod is conveyed in the form 
of overlapping loops. The wire loops enter laterally into 
the guide cylinder 4 and drop vertically in the interior 
of the cylinder. The cylinder 4 is provided with a re 
movable bottom 6 which, when the mandrels are being 
exchanged, may be closed in order to prevent the wire 
loops, which have entered the cylinder in the mean 
time, from dropping out. 
A rotatable frame 12, provided with two receiving 

mandrels 8 and 10, is arranged below the guide cylin 
der 4 and is in the form of a truncated pyramid having 
a square base area and right-angled interfacial angles. 
The four corners of the truncated pyramid located on 

the side of the base area may be provided with triangu 
lar flattened portions 13 which contribute to increasing 
the rigidity of the frame 12. 
The frame 12 has a spindle 14 whose axis is located 

along the central longitudinal axis of the truncated 
pyramid, is inclined at 45 to the perpendicular and is 
journalled in a bearing 18 secured to a base 16. Fur 
thermore, the wider end of the frame is supported by 
way of a rail 20 which extends around the interior of 
the truncated pyramid and which abuts against rollers 
22 provided on the base 16. 
The rotary frame 12 is driven by an electric motor 

(not illustrated in the drawings) which drives a bevel 
wheel 24 provided at the lower end of the spindle 14 
of the frame. 
The two mandrels 8 and 10 are offset by 180° relative 

to one another on two oppositely located faces 26 and 
28 of the pyramid, the axes of the mandrels intersecting 
one another at right angles. During rotation of the 
frame 12, each mandrel moves between a vertical load 
ing position, in which it is located directly below the 
guide cylinder 4, and a horizontal discharging position. 
The angle of inclination of the spindle 14 of the frame, 
and the angle between the axes of the mandrels and the 
axis of the frame, need not be exactly 45. Thus, for ex 
ample, the discharging position of the mandrels does 
not have to be exactly horizontal, but may be inclined 
downwardly slightly in order to facilitate removal of the 
bundles. 
Each of the two mandrels 8 and 10 is of circular cross 

section and is surrounded by a bundle remover 30 
which is displaceable coaxially of the mandrel. Each of 
the bundle removers comprises a guide sleeve 32 which 
surrounds the mandrel, a support table 34 adapted to 
the diameter of the bundle being secured to the upper 
end of the guide sleeve 32. The support table 34 may 
be in the form of a plate surrounding the entire man 
drel, as shown in FIG. 2, or it may be in the form of in 
dividual arms projecting radially from the mandrel. The 
guide ring 32 is mounted on the front edges of a retain 
ing spider 36 which comprises three arms and which is 
guided in complementary longitudinal slots 38 and 40 
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4. 
formed in the respective mandrel. Referring to the 
drawings, the retaining spider 36 includes a rib which 
is located diametrically of the mandrel and which is lo 
cated in the slot 38 extending transversely through the 
mandrel, and a web which projects at right angles from 
the center of the rib and which engages into the slot 40 
in the mandrel. The slot 40 in the mandrel is thus lo 
cated on the underside of the mandrel when the latter 
is in its horizontal position. 
The lower end of the retaining spider 36 has a projec 

tion 42 which extends through an opening in the re 
spective face 26 or 28 of the pyramid and whose free 
end face serves as a contact surface for the piston rod 
44 of a hydraulic cylinder 46 or 48 which serves for 
axial displacement of the respective bundle remover 
30, 
The two cylinders 46 and 48 are fixedly secured in 

the base 16 and serve to actuate the two bundle remov 
ers 30 in the loading station and the discharging station 
respectively. 
The free ends of the piston rods of the two lifting cyl 

inders 46 and 48 automatically couplable to and releas 
able from the bundle removers 30 of the two mandrels 
by the rotary movement of the frame 12. For this pur 
pose, the free end of each piston rod 44 has a flange 
like widened portion 50, while a hook-like coupling 
member 52 is arranged in line with the projection 42 
provided on the retaining spider 36 of the respective 
bundle remover. When in its engaged state, the cou 
pling member 52 engages behind the flanged end of the 
respective piston rod. During extension of the piston 
rods, the flange 50 is urged against the projection 42 of 
the respective remover 30 and displaces the latter to 
wards the tip of the mandrel, while the inside of the 
flange abuts against the hook-shaped coupling member 
52 during retraction of the piston rod 44 and withdraws 
the remover 30 into the position a the bottom of the 
mandrel. 
Normally, the bundle of wire is pushed by means of 

the remover 30 from the mandrel located in the hori 
zontal discharging station onto a receiving rod 54 (il 
lustrated diagrammatically in the drawing) of a con 
veyor which further conveys the bundles of wire. In 
order to facilitate the loading of the bundles of wire 
onto the respective receiving rod 54, the portion of the 
outside of each mandrel located upwardly in the hori 
zontal discharging station has a slide rail 56 which is ax 
ially displaceable beyond the free end of the mandrel. 
The slide rail 56 is flush externally with the surface of 
the mandrel and is mounted in a groove which is 
formed in the mandrel and which is undercut at both 
sides. A hydraulic cylinder 58, which is fixedly ar 
ranged in the discharging station, serves to extend the 
slide rail 56. The pistion rod of the cylinder 58 presses 
against the rear end of the slide rail 56 and pushes the 
latter beyond the free end of the mandrel together with 
the forwardly moving remover 30, thus closing the gap 
between the receiving rod 54 and the mandrel. 
When the bundle has been pushed onto the receiving 

rod 54, and the remover 30 is returning to its initial po 
sition, the remover 30 carries along the slide rail by 
means of a stop 60 which comes into abutment against 
a driver 62 on the slide rail 56. In order to limit the re 
turn movement of the slide rail 56, the latter is pro 
vided with a stop 64 which abuts against the respective 
pyramidal surface of the frame when the rail is in its re 
tracted state. 
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In the foregoing specification I have set out certain 
preferred embodiments of my invention, however, it 
will be understood that this invention may be otherwise 
embodied within the scope of the following claims. 

I claim: - 

1. Apparatus for collecting wire bundles from rod 
mill comprising a vertically disposed guide means for 
receiving rod or wire loops from a cooling path, the 
guide means having a movable bottom, an even number 
of receiving mandrels and a common frame carrying 
said mandrels and rotatable about an inclined axis to 
move each mandrel between a first, generally vertical 
loading position, in which its free end is directed up 
wardly directly below the guide means, and a second, 
horizontal discharging position, each mandrel being 
surrounded by a bundle remover which is displaceable 
in the axial direction lengthwise of the respective man 
drel, the mandrels being arranged at a uniform angular 
spacing around the axis of rotation of the frame and 
being inclined at substantially 45 to the axis of rota 
tion. 

2. Apparatus as claimed in claim 1, in which two 
mandrels are provided offset relative to one another by 
180° on the rotatable frame. 
3. Apparatus as claimed in claim 1 in which actuating 

means for the bundle removers are fixedly arranged at 
the respective first, loading and second, dischargingpo 
sition. 
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6 
4. Apparatus as claimed in claim 3, in which the actu 

ating means comprise respective hydraulic cylinders 
arranged at the first, loading position and at the second, 
discharging position. 

5. Apparatus as claimed in claim 4, in which the free 
ends of the piston rods of the hydraulic cylinders are 
automatically couplable to and releasable from the 
bundle removers of the respective mandrels by the ro 
tary movement of the frame. 

6. Apparatus as claimed in claim 1, in which the por 
tion of the external surface of each of the mandrels lo 
cated upwardly when in the horizontal discharging po 
sition has a slide rail for the bundle to be removed, 
which slide rail is displaceable beyond the free end of 
the mandrel. 

7. Apparatus as claimed in claim 6 in which a hydrau 
lic cylinder is fixedly arranged at the second, discharg 
ing position for the purpose of displacing the slide rail. 

8. Apparatus as claimed in claim 7, in which a stop 
is provided on each bundle remover and cooperates 
with a driver on the slide rail for effecting return move 
ment of the slide rail. 

9. Apparatus as claimed in claim 6, in which the slide 
rail is externally flush with the surface of the mandrel 
and is mounted in a groove in the mandrel both sides 
of said groove being undercut. 
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