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WAVE WINDING DEVICE 

TECHNICAL FIELD 

The invention relates to a wave winding device for manufacturing wave windings. 

PRIOR ART 

Wave windings are used, among other things, for manufacturing stators for electric motors. 

The winding wire, which may be a round wire or also a flat wire, is generally supplied via 

a feed device and wound onto a winding blade. In the process, waves must be created. This 

takes place in that during the winding around the blade, the winding operation must be 

interrupted and the wire deflected transversely with respect to the feed direction in order 

to obtain the characteristic wave pattern. Depending on the desired wiring on the stator, in 

such wave windings it is customary for a plurality of wires, for example six wires, to be 

simultaneously supplied and wound. 

In previous winding devices, a winding blade is used that corresponds to the length of the 

winding mat to be produced. Adaptation, or driving different (specifically, longer) lengths 

of winding mats, if possible at all, requires significant effort. In addition, known devices 

require a relatively large amount of installation space, since the winding mats may be 

several meters long. 

THE INVENTION 

The object of the present invention is to provide a wave winding device with which 

manufacture of wave winding mats of virtually any length, with a comparatively small 

installation space, is possible. 
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This object is achieved by a wave winding device having the features of Claim 1; 

advantageous embodiments are set forth in the subclaims. 

The wave winding device according to the invention has a winding unit with a winding 

blade device that is rotatable about a winding axis in a winding direction. A winding wire 

that is supplied by a wire feed device may be wound onto this winding blade device. The 

wire feed device is likewise encompassed by the device according to the invention, and 

supplies the winding wire to the winding unit in a feed direction in order to wind the 

winding blade device. In addition, the device according to the invention has a transport 

device. The transport device is designed for transporting the winding wire, which is wound 

onto the winding blade device to form a wave winding, in a transport direction parallel to 

the winding axis. For this purpose, the transport device has a conveyor system that moves 

the wave winding through the transport device in the transport direction. The conveyor 

system itself is supported in the transport device so as to be rotatable about a rotational axis 

in the winding direction, coaxially with respect to the winding axis. 

Due to the transport device that rotates along with the winding blade, the winding blade 

itself may have a very short, and thus also more stable, design. During production of the 

wave windings, the resulting winding mat may be further transported in the transport 

direction in any rotational position of the winding blade device, so that in principle, the 

manufacture of winding mats having any given length is possible with only a very short 

winding blade. The device according to the invention thus saves installation space, and is 

very flexible with regard to the length of the winding mats to be produced. In addition, the 

mat does not have to be laboriously removed from a long winding blade; instead, according 

to the invention the mat is already pushed off from the blade during the manufacturing 

process for the winding mat. 



3 

The device according to the invention preferably has a control unit that synchronizes the 

rotation of the winding blade device and of the conveyor system in such a way that both 

rotate about the same rotational axis, essentially at the same speed in the winding direction. 

In this way, the winding process may be continued for any desired period of time without 

resulting in torsion in the produced winding mat. Assistance is provided by the 

synchronization of the winding blade rotation on the one hand, and the conveyor system 

on the other hand. 

According to one advantageous embodiment of the device according to the invention, it is 

provided that the device has at least one retaining means that is designed for holding a 

section of the winding wire while another section of the winding wire is moved relative 

thereto. This may be achieved in different ways. For example, the retaining means may be 

part of the winding blade system or may be a separate gripping device, or may also be 

designed as part of the transport device. It is important that the retaining means, alone or 

in cooperation with the winding blade, may hold at least sections of the winding wire, so 

that these sections may be moved in parallel to the transport direction, either by the 

retaining means itself or by some other translation device, so that the characteristic waves 

may result. 

At least one gripping or clamping element that is situated on the winding unit is preferably 

provided as the retaining means. The gripping or clamping element may be supported so 

as to be displaceable on the winding unit, in or against the transport direction. 

In addition, it may be provided that the gripping or clamping element has clamping jaws 

with which the winding wire may be fixed between the clamping jaws and the winding 

blade device. 

In order to simultaneously process a plurality of winding wires — which may generally, 
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but do not have to, be flat wires in all embodiments of the invention — to form a wave 

winding mat, it may be provided in particular that the retaining means is designed for 

simultaneously holding a plurality of winding wires supplied in parallel to one another. It 

is advantageous when the retaining means has at least one separation groove for 

accommodating only one winding wire. In this way, the individual winding wires may be 

laid down separately on the winding blade in a defined position relative to one another, and 

wound at that location to form a wave winding. It is preferred that for each retaining means, 

at least as many separation grooves are provided as the number of winding wires that are 

supplied to this retaining means. 

In order to keep the winding heads of the resulting wave winding as flat as possible, in 

particular for windings made of flat wires, according to one advantageous embodiment the 

device according to the invention has a pressing unit. The pressing unit is preferably 

situated adjacent to the winding blade device, and is designed for compressing the winding 

heads of the wave winding. 

OPTIMAL APPROACH FOR CARRYING OUT THE INVENTION 

The invention is explained in greater detail below with reference to the exemplary 

embodiment shown in Figure 1. 

The illustrated wave winding device has at least one feed device 2a, 2b (two feed devices 

are shown here; the invention expressly also encompasses wave winding devices having 

only one feed device or having three or more feed devices). 

The feed devices 2a, 2b guide one or a plurality of winding wires 4 in a corresponding feed 

direction yl, y2 to a (shared) winding unit 1. The winding unit 1 has a winding blade device 

10 that includes at least one winding blade which protrudes from the winding unit 1, 
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transversely with respect to the feed direction yl, y2 (perpendicular to the Y axis), and 

around which the supplied wire 4 is wound. For this purpose, the winding blade device 10 

has a rotational axis A about which the winding blade is rotatably supported in a rotational 

direction PI. The winding takes place in such a way that the at least one wire 4 is fixed, in 

particular pressed against the winding blade device 10, via retaining means such as grippers 

or clamping jaws (not illustrated in greater detail), and the winding blade device 10 

undergoes a half rotation by 180° about the axis A. After each half rotation, the winding 

wire 4 is held via the retaining means and bent to form the characteristic wave. This may 

take place, for example, by translationally moving the wire nozzle unit 20a or 20b, which 

supplies the wire 4, in a direction Y transverse to the feed direction. The operation is 

repeated after another half rotation of the blade, which gradually results in a winding mat 

4' having wave windings. 

The resulting winding mat 4' is successively further transported away from the winding 

unit 1 and the winding blade device 10 in a transport direction X via a transport device 3, 

so that the winding blade may be short in the transport direction X and the installation 

space may have a space-saving design. The transport device 3 has a conveyor system which 

is designed here as a belt conveyor or toothed-belt conveyor or also a chain conveyor 31, 

32, and which ensures that the winding mat 4' is transported away from the winding unit 1 

in the transport direction X (in the present case, perpendicular to the vertical direction Z 

and perpendicular to the feed direction Y, yl, y2). The conveyor system 31, 32, the same 

as the winding blade 10, is supported on the transport device 3 so as to be rotatable about 

the machine axis A in the direction P1. In this way, the transport device 3 may accept the 

wave winding mat that results on the winding blade, while further waves are being created 

by rotating the blade and bending the wire 4. Complete windings are transported away in 

the direction X due to the corotation of the conveyor system 31, 32. In this way, winding 

mats 4' having virtually any given length are producible. 
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For additional machining of the winding heads of the wave windings, which result in each 

case by folding over the winding wire by 180° during each half rotation of the winding 

blade, a pressing unit which presses the winding heads flat may be provided between the 

conveyor system 31, 32 and the winding unit 1. 
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PATENT CLAIMS 

1. A wave winding device for manufacturing wave windings, having a winding unit (1) 

with a winding blade device (10) which is rotatable about a winding axis (A) in a 

winding direction (PI) and on which a winding wire (4) is to be wound, and having 

at least one wire feed device (2a, 2b) that supplies the winding wire (4) to the winding 

unit (1) in a feed direction (Y) in order to wind the winding blade device (10), and 

having a transport device (3) that is designed for transporting the winding wire (4), 

which is wound onto the winding blade device (10) to form a wave winding, in a 

transport direction (X) parallel to the winding axis (A), wherein the transport device 

(3) has a conveyor system (31,32) that moves the wave winding through the transport 

device (3) in the transport direction (X), wherein the conveyor system (31, 32) is 

supported in the transport device (3) so as to be rotatable about a rotational axis (A) 

in the winding direction (PI), coaxially with respect to the winding axis. 

2. The wave winding device according to Claim 1, 

characterized in that 

the wave winding device has a control unit that synchronizes the rotation of the 

winding blade device (10) and of the conveyor system (31, 32) in such a way that 

both rotate about the same rotational axis (A), essentially at the same speed in the 

winding direction (PI). 

3. The wave winding device according to one of the preceding claims, 

characterized in that 

the wave winding device has at least one retaining means that is designed for holding 

a section of the winding wire (4) while another section of the winding wire is moved 

relative thereto. 
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4, The wave winding device according to Claim 3, 

characterized in that 

at least one gripping or clamping element situated on the winding unit (1) or on the 

transport device (3) is provided as the retaining means. 

5. The wave winding device according to Claim 4, 

characterized in that 

the gripping or clamping element is supported on the winding unit (1) so as to be 

displaceable in the transport direction (X). 

6. The wave winding device according to one of Claims 4 or 5, 

characterized in that 

the gripping or clamping element has clamping jaws with which the winding wire (4) 

may be fixed between the clamping jaws and the winding blade device (10). 

7. The wave winding device according to one of Claims 3 to 6, 

characterized in that 

the retaining means is designed for simultaneously holding a plurality of winding 

wires (4) supplied in parallel to one another. 

8. The wave winding device according to one of Claims 3 to 7, 

characterized in that 

the retaining means has at least one separation groove for accommodating only one 

winding wire (4). 

9. The wave winding device according to one of the preceding claims, 

characterized in that 

the wave winding device has a pressing unit that is situated adjacent to the winding 
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blade device (10) and is designed for compressing the winding heads of the wave 

winding. 


