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57 ABSTRACT 
Apparatus for cooling the wire in a wire drawing ma 
chine, particularly by cooling one or more of the drums 
around which the wire is wrapped. A drum around 
which the wire is wrapped, either a pulling drum or a 
storage drum, is made hollow and filled with a first fluid 
cooling medium. A liquid conductive heat exchanger is 
placed within said first cooling medium within said 
drum and extends through suitable means outwardly 
therefrom. A second cooling medium is caused to flow 
through said heat exchanger for extracting heat from 
said first cooling medium. Thus heated wire from a 
drawing die is wrapped around said drum, yields at 
least a substantial portion of its heat to said drum which 
heat is then absorbed by the first cooling medium and 
extracted therefrom and carried to suitable disposable 
means by the second cooling medium. 

6 Claims, 3 Drawing Figures 
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COOLING ARRANGEMENT FOR WIRE DRAWING 
MACHINES 

The invention relates to a cooling arrangement for 
wire drawing machines wherein cooling of the wire it 
self is accomplished by cooling the pulling or storage 
means receiving the wire. 
The heating of the wire which occurs during the 

drawing operation, namely during the deformation of 
the wire in the wire drawing dies, is sufficient that at 
high drawing speeds the wire must be cooled between 
each drawing step. If the wire, because of the nature of 
the drawing means, is not permitted to contact a liquid, 
the wire can only be cooled by means of an air stream 
directed onto the drawing or storage means. However, 
this cooling is not sufficient at very high drawing 
speeds. In such cases it is common to spray water 
against the inner wall of the drawing or storage means. 
However, difficulties are encountered in connection 
with such cooling as to the effective isolation of the re 
maining parts of the machine, particularly the bearings 
of the machine, against the cooling water. This diffi 
culty is overcome by the invention. 
A cooling arrangement for the drawing or storage 

means of a wire drawing machine is so constructed ac 
cording to the invention that the cylindrical drawing or 
storage drum is closed and both the bottom and top 
thereof, is filled with a first cooling medium and within 
the drum there is arranged a heat exchanger through 
which a second cooling medium flows and which dis 
charges the heat absorbed by the first cooling medium. 
In the cooling arrangement according to the invention, 
the second cooling medium flows in a closed cycle so 
that it can be easily sealed. The sealing of the first cool 
ing medium which partially fills the interior of the drum 
can likewise be easily accomplished. 
Two exemplary embodiments of the invention are de 

scribed hereinafter with reference to the drawings, in 
which: .. 

FIG. 1 is a schematic illustration of two drawing steps 
of a double drum drawing machine; 
FIG. 2 is a longitudinal cross-sectional view of a cool 

ing arrangement according to the invention for the 
storage drum of a double drum drawing machine; and 
FIG. 3 is a cross-sectional view of a double drum in 

which the drawing drum and the storage drum are 
cooled by the cooling arrangement of the invention. 
Two similarly constructed drawing devices 1a and 1b 

of a wire drawing machine are illustrated in FIG. 1. A 
guide mechanism 2 for the wire is arranged between 
said drawing devices. The drawing devices 1a and 1b 
are positioned on a common frame 3. 
Each drawing device has a double drum comprising 

a drawing drum 4 positioned below and storage drum 
5 positioned above. Both drums 4 and 5 are arranged 
on a common shaft 6, namely the drawing drum 4 is 
fixedly connected to the shaft 6 while the upper drum 
5 is freely rotatable about this shaft 6. Each drawing de 
vice has a differential guide roller 7 which is rotatably 
supported at the end of an arm which is not illustrated 
in the drawings. Said arm is secured on a ring 9 which 
is rotatable about the shaft 6 against a friction force. 
The remaining fixture is illustrated at 8 and assures at 
all times a tension of the wire rotating around the wire 
rolier 7. An electric brake or return-feed locking mech 
anism (not illustrated) is arranged within the upper 
drum 5 and a fixedly arranged cover 10 is provided 
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2 
above said drum. A control mechanism is identified by 
the numeral 11 and indicates the amount of wire accu 
mulation on the upper drum 5. Wire guide rollers 12 
and 13 guide the wire 14 to the next drawing device. 
The dies of both drawing devices are identified with 
reference numeral 15. 
FIG. 2 illustrates in a cross-sectional view the storage 

drum 5 and the upper end of the drawing drum 4 and 
also the ring 9 and cover 10. The drum 5 and the cover 
10 are freely rotatable about the shaft 6 or about a pipe 
16 which is secured on the shaft 6. The individual bear 
ings are identified by reference numeral 17 and the nu 
meral 18 identifies a rod which prevents a rotation of 
the hood 10 and is secured on a frame 19. 
The drum 5 consists substantially of a shell 20 and a 

hub 21 which are both connected by a bottom 22. A 
ring 23 with a sliding seal 24 is positioned on the hub 
21. This seal abuts a ring 25 which is connected to the 
hub 26 of the hood 10. The drum S is covered above 
by a lid 27. This lid has a central opening for penetra 
tion by the hub 26 of the hood 10. A sliding seal 28 is 
positioned between said hub and the lid 27. The seals 
24 and 28 isolate in a liquid-tight manner the zone 29 
within the hood 5. This zone is filled partly with a cool 
ing medium 30 which adjusts during the rotation of the 
drums according to the parabolic line 31 and thus cools 
the inside wall of the shell 20 of the drum 5. 
A cooling coil 32 is arranged in the zone 29, the feed 

and discharge line 33a or 33b of which is quided out 
wardly through openings of the hub 20 of the stationary 
hood 10. The cooling coil operates as a heat exchanger. 
A second cooling medium which serves for cooling the 
cooling fluid 30 is conducted through said coil 32. 
The cooling fluid 30 absorbs the heat transmitted 

from the wire to the shell 20 and keeps the surface tem 
perature of this shell sufficiently low that there is a con 
siderable temperature drop from the wire to the shell 
whereby the wire is effectively cooled in a very short 
period of time. The heat exchanger 32 is illustrated in 
this exemplary embodiment for reasons of simplifica 
tion as a cylindrical spiral with the shaft 6 as axis. Since 
the liquid 30, upon a rotation of the drum 5, rotates ap 
proximately at the same speed as the drum 5, a differ 
ence in speed occurs between the heat exchanger 32 
and the cooling fluid 30 and thereby a turbulence in the 
fluid which very strongly assists the heat exchange be 
tween the cooling fluid and heat exchanger. This turbu 
lence in the cooling fluid further assists the exchange 
of the heat between the cylinder wall 20 and the cool 
ing fluid 30 by the constant renewal of the cooling me 
dium in contact with the wall. 
The cooling medium 30 consists advantageously of a 

heat-resistance fluid with a great heat capacity and heat 
conductivity. The cooling means in the heat exchanger 
32 may be gaseous, for example air or hydrogen, or 
may be liquid, depending on the output of the drawing 
machine. 
A double drum is illustrated in FIG. 3 in which the 

inventive cooling arrangement is arranged both in the 
storage drum and also in the drawing drum. 
The parts carried over from FIGS. 1 and 2 are identi 

fied in FIG. 3 with the same reference numerals as in 
FIGS. and 2 as for example the upper storage drum 
5 and the ring 9 carrying the differential guide roller 7. 
The lower drawing drum 4 which is fixedly connected 
to the shaft 6 consists substantially of a shell 34 and a 
hub 35 which are connected by a bottom 36. The draw 
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ing drum 4 is closed at its top by a lid 37 which con 
nects the shell 34 fixedly with a sleeve 38. Said latter 
is positioned and fixed against rotation on the shaft 6. 
A stationary length of pipe 41 provided with the chan 
nels 39 and 40 for the feed and discharge of a cooling 
medium and is arranged between the rotating sleeve 38 
and the hub 35 of the drawing drum 4, which length of 
pipe is sealed off against the hub 35 by a seal 42 and 
against the sleeve 38 by a seal 43 and thus forms a liq 
uid-tight zone 44 in the drawing drum 4. The hub 35 is 
supported at its lower end above a bearing 45 on the 
length of pipe 41. 
A cooling coil 41 is arranged in the zone 44 in the 

same manner as in the storage drum 5, said cooling coil 
being connected to the channels 39 and 40 in the pipe 
41. The cooling is carried out here in the same manner 
as discussed in connection with the description of FIG. 
2. 
The embodiments of the invention in which an exclu 

sive property or privilege is claimed are defined as fol 
lows: 

1. In a wire drawing machine having a wire drawing 
drum and a wire storage drum, at least one of the drums 
having a cooling apparatus, the combination compris 
ing: 
a stationary vertically extending spindle means; 
annular, upwardly opening, chamber means rotatably 
mounted on said spindle means, said annular cham 
ber means having a hollow inner wall, the interior 
of which receives at least a portion of said spindle 
means, a bottom wall secured to said inner wall and 
extending outwardly therefrom and an upstanding 
outer wall secured to said bottom wall, the outer 
surface of said upstanding wall defining a drum sur 
face for engaging said wire; 

bearing means adapted to rotatably support said an 
nular chamber means on said spindle means; 
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4. 
means defining a first coolant housed within said an 

nular chamber means and adapted to absorb heat 
from said outer wall when said wire is in engage 
ment therewith; 

means defining an inlet passageway and an outlet 
passageway to said annular chamber means in said 
spindle means, said inlet passageway and outlet 
passageway being spaced from said first coolant 
and providing a passageway for a second coolant; 

annular heat exchanger means stationarily mounted 
in said first coolant means in said annular chamber 
means, said heat exchanger means having an inlet 
connected to said inlet passageway and an outlet 
connected to said outlet passageway so that said 
second coolant is permitted to remove heat from 
said annular heat exchanger means, whereby said 
annular heat exchanger means removes the heat in 
said first coolant means to maintain the effective 
ness of said first coolant means in maintaining said 
outer wall cool to thereby remove the heat from 
said wire engaging said outer wall. 

2. The combination of claim 1, wherein the cooling 
apparatus comprising said first coolant and said heat 
exchanger means is arranged in said storage drum. 

3. The combination of claim 2, wherein a second 
cooling apparatus means is also arranged in said draw 
ing drum. 

4. The combination of claim it, wherein said heat ex 
changer means consists of a cylindrically wound cool 
ing coil. 

5. The combination according to claim 1, including 
cover means for covering said open top of said annular 
chamber means. 

6. The combination according to claim 1, wherein 
said bearing means rotatably supports said inner wall of 
said annular chamber means. 
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