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CONTINUOUS WINDING ASSEMBLY 

 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This patent application claims priority to Korean Patent 

Application No. 10-2024-0143021, filed on 18 October 2024, and 5 

Korean Patent Application No. 10-2025-0057064, filed on 30 April 

2025, in the Korean Intellectual Property Office, the entire 

contents of which are hereby incorporated by reference. 

 

 TECHNICAL FIELD 10 

[0002] The present invention relates to a continuous winding 

assembly, and more particularly, to a continuous winding assembly 

for winding on a motor stator. 

 

BACKGROUND 15 

[0003] Like hairpin winding, continuous winding also requires a 

winding arrangement that considers inductance balance and back 

electromotive force phase balance, but whereas hairpin winding 

must be arranged with the same pitch due to the constraints of 

weld joints, continuous winding has the advantage of greater 20 

flexibility in arranging the pitches on both sides of the crown 

portion since it has no weld joints. Such flexibility, however, 

also has the drawback of increasing the complexity of the 

design. In particular, when a terminal assembly is required, 

continuous winding may be disadvantageous in terms of cost and 25 
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quality due to increased material usage, a higher number of welds, 

and greater process complexity. 

[0004] Furthermore, when continuous winding is used to connect 

windings between parallel circuits to form a series winding, as 

illustrated in FIGS. 1 and 2, cases have arisen where the 5 

connection structure of the windings between parallel circuits 

becomes misaligned while attempting to maintain back 

electromotive force and inductance balance. That is, as 

illustrated in FIG. 2, since windings of the same phase (the same 

color) must be connected to each other in the arranged state, a 10 

terminal assembly had to be used to achieve this, which presented 

a problem.  

Documents of Related Art 

[0005] (Patent Document 1) U.S. Patent No. 7,269,888, "Method of 

making cascaded multilayer stator winding with interleaved 15 

transitions" 

 

SUMMARY OF THE INVENTION 

 

[0006] The present invention has been conceived to solve the 20 

above problems, and it is an object of the present invention to 

provide a continuous winding assembly in which windings between 

parallel circuits, connected to form a series winding, adopt a 

specific pitch and shape to satisfy back electromotive force and 

inductance balance, while allowing the respective wires to be 25 
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positioned in the same phase and welded together without twisting, 

thereby enabling a series winding to be easily formed without a 

terminal assembly. 

[0007] In order to accomplish the above objects, a continuous 

winding assembly applied to a stator including one predetermined 5 

slot group per pole of a rotor, each slot group being adjacent 

to and consecutively positioned relative to one pole of the rotor, 

according to an embodiment of the present invention includes a 

first winding portion extending along a circumferential direction 

of the stator and including a plurality of windings disposed in 10 

parallel, each winding being wound in one slot included in the 

slot group, and a second winding portion electrically connected 

to the first winding portion, extending along the circumferential 

direction of the stator, and including a plurality of windings 

disposed in parallel, each winding being wound in one slot 15 

included in the slot group, wherein each winding of the first 

winding portion and each winding of the second winding portion 

are connected one-to-one and are connected by direct contact. 

[0008] In addition, a terminal of the second winding portion is 

inserted into a slot group adjacent to the slot group into which 20 

the terminal of the corresponding winding of the first winding 

portion is inserted, and in the circumferential direction, the 

terminal of the second winding portion is inserted in reverse 

order relative to the arrangement of the corresponding terminal 

of the first winding portion. 25 
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[0009] In addition, each winding included in the first winding 

portion or the second winding portion includes a plurality of 

slot insertion portions inserted into the slots and extending in 

the axial direction of the motor, a jump portion provided between 

the plurality of slot insertion portions and extending by a 5 

predetermined pitch, and at least two single-layer parts wound 

in one of the layers, wherein each the single-layer parts include 

one slot insertion portion per slot group adjacent to each pole 

of the rotor, and at least one layer jump part extending across 

two or more layers is provided between two or more single-layer 10 

parts.  

[0010] In addition, the jump portions included in the first 

winding portion and the second winding portion are formed with a 

standard pitch. 

[0011] In addition, the layer jump parts included in the first 15 

winding portion and the second winding portion have a pitch 

selected from 8, 9, or 10 pitches. 

[0012] In addition, the total number of layers in which the first 

winding portion and the second winding portion are wound is a 

multiple of three. 20 

[0013] In addition, the number N1 of layer jump parts included 

in each parallel winding of the first winding portion and the 

number N2 of layer jump parts included in each parallel winding 

of the second winding portion follow the following equation: 
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Equation: , ,  

where N1 is the number of layer jump parts of a winding in the 

first winding portion, N2 is the number of layer jump parts of a 

winding in the second winding portion, p and q are constants 

(integers of 1 or greater), m is the total number of layers (a 5 

multiple of three), and k is the number of odd-numbered layers 

in the radial direction. 

[0014] In addition, when the total number of poles of the motor 

is S, the layer jump part is formed between a slot insertion 

portion in which each winding is wound for the nSth time and a 10 

slot insertion portion in which the winding is wound for the 

(nS+1)th time (n being a natural number). 

[0015] In addition, the single-layer parts of the first winding 

portion are wound in odd-numbered layers in the radial direction, 

and the single-layer parts of the second winding portion are wound 15 

in even-numbered layers in the radial direction. 

[0016] In addition, the layer jump parts of the first winding 

portion and the second winding portion extend across either odd-

numbered or even-numbered layers in the radial direction. 

 20 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a schematic diagram illustrating the winding 

configuration and its connection relationship of the prior art; 

[0018] FIG. 2 is a partial perspective view illustrating the 
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coupling relationship between windings of the prior art.; 

[0019] FIG. 3 is a schematic diagram illustrating the winding 

configuration and its connection relationship of the present 

invention; 

[0020] FIG. 4 is a partial plan view illustrating the layers of 5 

the winding of the present invention; 

[0021] FIG. 5 is a schematic diagram illustrating the arrangement 

of the first winding of the present invention; 

[0022] FIG. 6 is a schematic diagram illustrating a layer jump 

part crossing the first layer and third layer of the first winding 10 

portion of the present invention; 

[0023] FIG. 7 is a schematic diagram illustrating a layer jump 

part crossing the third layer and fifth layer of the first winding 

portion of the present invention; 

[0024] FIG. 8 is a schematic diagram illustrating the arrangement 15 

of the second winding of the present invention; 

[0025] FIG. 9 is a schematic diagram illustrating a layer jump 

part crossing the second layer and fourth layer of the second 

winding portion of the present invention; 

[0026] FIG. 10 is a schematic diagram illustrating a layer jump 20 

part crossing the fourth layer and sixth layer of the second 

winding portion of the present invention; and 

[0027] FIG. 11 is a partial perspective view illustrating the 

coupling relationship between the first winding and the second 

winding of the present invention. 25 
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DETAILED DESCRIPTION OF THE INVENTION 

[0028] In the following, the technical aspects of the present 

invention will be described in more detail with reference to the 

accompanying drawings. Prior to this, the terms and words used 5 

in the following specification and claims should not be construed 

in a limited sense to their usual or dictionary meanings but 

should be interpreted according to the meanings and concepts that 

conform to the technical ideas of the present invention, based 

on the principle that the inventor can appropriately define the 10 

terms to best describe their invention. 

[0029] Hereinafter, a basic configuration of the continuous 

winding assembly 1000 of the present invention will be described  

with reference to FIGS. 3 to 4. 

[0030] The present invention is applied to a stator including a 15 

predetermined slot group SG provided at continuous positions 

adjacent to a single pole of a rotor, with one slot group provided 

for each pole of the rotor, and as illustrated in FIG. 3, the 

continuous winding assembly 1000 of the present invention may 

include a first winding portion 100 and a second winding portion 20 

200. More specifically, the first winding portion 100 may extend 

along the circumferential direction of the stator and include a 

plurality of windings, each inserted into and wound around a slot 

included in the slot group SG. The second winding portion 200 may 

be electrically connected to the first winding portion 100, extend 25 
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along the circumferential direction of the stator, and include a 

plurality of windings, each inserted into and wound around a slot 

included in the slot group SG. Furthermore, the windings included 

in the first winding portion 100 or the second winding portion 

200 may include a plurality of slot insertion portions 300 5 

inserted into the slots and extending in the axial direction of 

the motor, and a jump portion 400 provided between the slot 

insertion portions 300 and extending by a predetermined pitch. 

[0031] Furthermore, the terminals of the first winding portion 

100 and the second winding portion 200 of the continuous winding 10 

assembly 1000 of the present invention may be wound in adjacent 

slots and, in the circumferential direction, may be inserted in 

the reverse order of the arrangement of the corresponding 

terminals of the first winding portion 100. That is, when the 

terminals of the first winding portion 100 are arranged in the 15 

order of t2, t3, and t1 from one side in the circumferential 

direction, the terminals of the second winding portion 200 may 

be arranged in the order of T1, T3, and T2 from one side in the 

circumferential direction (T1 corresponding to t1, T2 

corresponding to t2, T3 corresponding to t3). Accordingly, each 20 

winding of the first winding portion 100 and each winding of the 

second winding portion 200 may be connected to each other without 

crossing, thereby reducing the radial thickness of the windings. 

[0032] For example, when the standard pitch is 9 and the first 

winding portion 100 and the second winding portion 200 each 25 
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include three windings, the corresponding terminals of the first 

and second winding portions may be spaced apart by 7, 9, and 11 

pitches, respectively. More specifically, the terminal t1 of the 

first winding portion 100 and the terminal T1 of the second 

winding portion 200 may be spaced apart by 7 pitches, the terminal 5 

t2 of the first winding portion 100 and the terminal T2 of the 

second winding portion 200 may be spaced apart by 9 pitches, and 

the terminal t3 of the first winding portion 100 and the terminal 

T3 of the second winding portion 200 may be spaced apart by 11 

pitches. 10 

[0033] Furthermore, the layers of wires stacked in the slots may 

be provided in a number that is a multiple of three from the 

innermost side of the slot. More specifically, as illustrated in 

FIG. 4, six layers may be provided. 

[0034] In the following description, the six layers are used as 15 

a reference, and each layer is designated as the first layer L-

1, the second layer L-2, the third layer L-3, the fourth layer 

L-4, the fifth layer L-5, and the sixth layer L-6. In addition, 

the slot group SG may include three consecutive slots, including 

a first slot S-X provided at one edge of the slots, a second slot 20 

S-Y located at the center of the slots, and a third slot S-Z 

located at the other edge of the slots.  

[0035] Furthermore, each winding included in the first winding 

portion 100 or the second winding portion 200 may include at least 

two single-layer parts 500, each wound in a single layer, and one 25 
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single-layer part 500 may include a slot insertion portion 300 

inserted into each slot group SG adjacent to all poles. 

Furthermore, the pitch of the jump portion 400 included in each 

single-layer part 500 may all be formed as the standard pitch. 

Accordingly, the manufacturing of each winding may be made easier. 5 

In addition, each winding may include at least one layer jump 

part 600 provided between two or more single-layer parts 500, 

crossing two or more layers. In this case, the pitch of the layer 

jump part 600 may be any one selected from 8 pitches, 9 pitches, 

or 10 pitches. 10 

[0036] More specifically, the single-layer parts 500 of the first 

winding portion 100 may be wound in the odd-numbered layers in 

the radial direction. That is, when six layers are provided in 

the radial direction, the single-layer parts 500 of each parallel 

winding of the first winding portion 100 may be wound in the first 15 

layer L-1, the third layer L-3, and the fifth layer L-5. 

Furthermore, the single-layer parts 500 of the second winding 

portion 200 may be wound in the even-numbered layers in the radial 

direction. That is, when six layers are provided in the radial 

direction, the single-layer parts 500 of each parallel winding 20 

of the second winding portion 200 may be wound in the second layer 

L-2, the fourth layer L-4, and the sixth layer L-6. 

[0037] In this case, the layer jump parts 600 included in the 

first winding portion 100 and the second winding portion 200 may 

be provided to pass through at least one of the odd-numbered 25 
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layers or even-numbered layers, without being limited to only 

odd-numbered or only even-numbered layers. For example, a layer 

jump part 600 connecting the single-layer part 500 in the first 

layer L-1 and the single-layer part 500 in the third layer L-3 

of the first winding portion 100 may be formed to pass through 5 

the second layer L-2 between the first layer L-1 and the third 

layer L-3, in addition to the first layer L-1 and the third layer 

L-3. 

[0038] Furthermore, the number N1 of layer jump parts 600 

included in each parallel winding of the first winding portion 10 

100 may follow Equation 1. 

[0039] Equation 1: ,  

[0040] where N1 is the number of layer jump parts 600 of the 

winding in the first winding portion 100, p is a constant (an 

integer of 1 or greater), and k is the number of odd-numbered 15 

layers in the radial direction. That is, when p is 1, a single 

continuous single-layer part 500 is formed to include slot 

insertion portions 300 corresponding to all poles in the 

circumferential direction; when p is 2 or greater, a single 

continuous single-layer part 500 is formed to include slot 20 

insertion portions 300 corresponding to only a portion of the 

poles in the circumferential direction (for example, only 1/2 or 

1/4 in the circumferential direction), such that the layer jump 

parts 600 are provided more densely. 
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[0041] Furthermore, the number N2 of layer jump parts 600 

included in each parallel winding of the second winding portion 

200 may follow the following Equation 2. 

[0042] Equation 2: , 

[0043] where N2 is the number of layer jump parts 600 of the 5 

winding in the second winding portion 200, q is a constant (an 

integer of 1 or greater), m is the total number of layers (a 

multiple of three), and k is the number of odd-numbered layers 

in the radial direction. That is, when q is 1, a single continuous 

single-layer part 500 is formed to include slot insertion portions 10 

300 corresponding to all poles in the circumferential direction. 

When q is 2 or greater, a single continuous single-layer part 500 

is formed to include slot insertion portions 300 corresponding 

to only a portion of the poles in the circumferential direction 

(for example, only 1/2 or 1/4 in the circumferential direction), 15 

such that the layer jump parts 600 are provided more densely. 

[0044] Furthermore, the layer jump part 600 may be formed between 

the slot insertion portion 300 wound at the nSth position and the 

slot insertion portion 300 wound at the (nS + 1)th position for 

each winding, where S is the total number of poles of the motor. 20 

Here, n is a natural number. More specifically, when the total 

number of poles of the motor is 8, the layer jump part 600 may 

be provided between the slot insertion portions 300 wound at 

positions that are multiples of 8, such as the 8th, 16th, 24th, 
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…, and their adjacent slot insertion portions 300, that is, the 

9th, 17th, 25th, … positions. 

[0045] Hereinafter, the first winding portion 100 of the present 

invention will be described in more detail with reference to FIGS. 

5 to 7. 5 

[0046] As illustrated in FIG. 5, the first winding portion 100 

may include a first wire 110, a second wire 120, and a third wire 

130, which are wound in parallel. Each of the first wire 110, the 

second wire 120, and the third wire 130 may be wound around the 

stator three times along the circumferential direction and may 10 

be wound in the first layer L-1, the third layer L-3, and the 

fifth layer L-5, respectively. Here, the jump portions 400 within 

the single-layer part 500 regions of the first wire 110, the 

second wire 120, and the third wire 130 may all be formed with 

the standard pitch. 15 

[0047] In addition, the pitch of the layer jump parts 600 of the 

windings included in the first winding portion 100 may be selected 

from 8 pitches, 9 pitches, or 10 pitches. For example, as 

illustrated in FIG. 6, the pitch P1 of the layer jump part 600 

of the first wire 110 crossing the first layer L-1 and the third 20 

layer L-3 may be 8, the pitch P2 of the layer jump part 600 of 

the second wire 120 may be 10, and the pitch P3 of the layer jump 

part 600 of the third wire 130 may be 9. Furthermore, as 

illustrated in FIG. 7, the pitch P4 of the layer jump part 600 

of the first wire 110 crossing the third layer L-3 and the fifth 25 



14 

 

layer L-5 may be 8, the pitch P5 of the layer jump part 600 of 

the second wire 120 may be 9, and the pitch P6 of the layer jump 

part 600 of the third wire 130 may be 10. 

[0048] More specifically, for the first wire 110 of the first 

winding portion 100, the jump portions 400 included in the single-5 

layer parts 500 are provided with the standard pitch, the pitch 

of all layer jump parts 600 of the first wire 110 is 8, all slot 

insertion portions 300 of one end of the first wire 110 in the 

first layer L-1 are inserted into the first slot S-X, all slot 

insertion portions 300 in the third layer L-3 are inserted into 10 

the second slot S-Y, all slot insertion portions 300 in the fifth 

layer L-5 are inserted into the third slot S-Z, and the slot 

insertion portions 300 at the other end of the first wire 110 may 

be inserted into the Z slot. 

[0049] Furthermore, for the second wire 120 of the first winding 15 

portion 100, the jump portions 400 included in the single-layer 

parts 500 are provided with the standard pitch, all slot insertion 

portions 300 at one end of the second wire 120 in the first layer 

L-1 are inserted into the second slot S-Y, the pitch of the layer 

jump part 600 between the first layer L-1 and the third layer L-20 

3 is 10, all slot insertion portions 300 in the third layer L-3 

are inserted into the first slot S-X, the pitch of the layer jump 

part 600 between the third layer L-3 and the fifth layer L-5 is 

9, all slot insertion portions 300 in the fifth layer L-5 are 

inserted into the first slot S-X, and the slot insertion portions 25 
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300 at the other end of the second wire 120 may be inserted into 

the X slot. 

[0050] Similarly, for the third wire 130 of the first winding 

portion 100, the jump portions 400 included in the single-layer 

parts 500 are provided with the standard pitch, all slot insertion 5 

portions 300 at one end of the third wire 130 in the first layer 

L-1 are inserted into the third slot S-Z, the pitch of the layer 

jump part 600 between the first layer L-1 and the third layer L-

3 is 9, all slot insertion portions 300 in the third layer L-3 

are inserted into the third slot S-Z, the pitch of the layer jump 10 

part 600 between the third layer L-3 and the fifth layer L-5 is 

10, all slot insertion portions 300 in the fifth layer L-5 are 

inserted into the second slot S-Y, and the slot insertion portions 

300 at the other end of the third wire 130 may be inserted into 

the Y slot. 15 

[0051] Hereinafter, the second winding portion 200 of the present 

invention will be described in more detail with reference to FIGS. 

8 to 10. 

[0052] As illustrated in FIG. 8, the second winding portion 200 

may include a fourth wire 210, a fifth wire 220, and a sixth wire 20 

230, which are wound in parallel. Each of the fourth wire 210, 

the fifth wire 220, and the sixth wire 230 may be wound around 

the stator three times along the circumferential direction and 

may be wound in the second layer L-2, the fourth layer L-4, and 

the sixth layer L-6, respectively. Here, the jump portions 400 25 
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within the single-layer part 500 regions of the fourth wire 210, 

the fifth wire 220, and the sixth wire 230 may all be formed with 

the standard pitch. 

[0053] In addition, the pitch of the layer jump parts 600 of the 

windings included in the second winding portion 200 may be 5 

selected from 8 pitches, 9 pitches, or 10 pitches. For example, 

as illustrated in FIG. 9, the pitch P7 of the layer jump part 600 

of the fourth wire 210 crossing the second layer L-2 and the 

fourth layer L-4 may be 10, the pitch P8 of the layer jump part 

600 of the fifth wire 220 may be 8, and the pitch P9 of the layer 10 

jump part 600 of the sixth wire 230 may be 9. Further, as 

illustrated in FIG. 10, the pitch P10 of the layer jump part 600 

of the fourth wire 210 crossing the fourth layer L-4 and the sixth 

layer L-6 may be 10, the pitch P11 of the layer jump part 600 of 

the fifth wire 220 may be 9, and the pitch P12 of the layer jump 15 

part 600 of the sixth wire 230 may be 8. 

[0054] More specifically, for the fourth wire 210 of the second 

winding portion 200, the jump portions 400 included in the single-

layer parts 500 are provided with the standard pitch, the pitch 

of all layer jump parts 600 of the fourth wire 210 is 10, all 20 

slot insertion portions 300 at one end of the fourth wire 210 in 

the first layer L-1 are inserted into the third slot S-Z, all 

slot insertion portions 300 in the third layer L-3 are inserted 

into the second slot S-Y, all slot insertion portions 300 in the 

fifth layer L-5 are inserted into the first slot S-X, and the 25 
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slot insertion portions 300 at the other end of the fourth wire 

210 may be inserted into the X slot. 

[0055] Furthermore, for the fifth wire 220 of the second winding 

portion 200, the jump portions 400 included in the single-layer 

parts 500 are provided with the standard pitch, all slot insertion 5 

portions 300 at one end of the fifth wire 220 in the first layer 

L-1 are inserted into the second slot S-Y, the pitch of the layer 

jump part 600 between the first layer L-1 and the third layer L-

3 is 8, all slot insertion portions 300 in the third layer L-3 

are inserted into the third slot S-Z, the pitch of the layer jump 10 

part 600 between the third layer L-3 and the fifth layer L-5 is 

9, all slot insertion portions 300 in the fifth layer L-5 are 

inserted into the third slot S-Z, and the slot insertion portions 

300 at the other end of the fifth wire 220 may be inserted into 

the Z slot. 15 

[0056] For the sixth wire 230 of the second winding portion 200, 

the jump portions 400 included in the single-layer parts 500 are 

provided with the standard pitch, all slot insertion portions 300 

at one end of the sixth wire 230 in the first layer L-1 are 

inserted into the first slot S-X, the pitch of the layer jump 20 

part 600 between the first layer L-1 and the third layer L-3 is 

9, all slot insertion portions 300 in the third layer L-3 are 

inserted into the first slot S-X, the pitch of the layer jump 

part 600 between the third layer L-3 and the fifth layer L-5 is 

8, all slot insertion portions 300 in the fifth layer L-5 are 25 
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inserted into the second slot S-Y, and the slot insertion portions 

300 at the other end of the sixth wire 230 may be inserted into 

the Y slot. 

[0057] Hereinafter, the coupling relationship between the first 

winding portion 100 and the second winding portion 200 of the 5 

present invention will be described in more detail with reference 

to FIG. 11. 

[0058] Analyzing the back electromotive force phase and 

inductance balance in the above-described arrangement of the 

first winding portion 100 and the second winding portion 200, it 10 

can be confirmed that the inductance phase is balanced for the 

first wire 110 and the fourth wire 210 connected to each other, 

since the first wire 110 is wound in 8 slots in each of the first 

layer L-1, the third layer L-3, and the fifth layer L-5, and the 

fourth wire 210 is wound in 8 slots in each of the second layer 15 

L-2, the fourth layer L-4, and the sixth layer L-6. It can also 

be confirmed that the first wire 110 is wound 8 times in the X 

slot S-X of the first layer L-1, 8 times in the Y slot S-Y of the 

third layer L-3, and 8 times in the Z slot S-Z of the fifth layer 

L-5, while the fourth wire 210 is wound 8 times in the Z slot S-20 

Z of the second layer L-2, 8 times in the Y slot S-Y of the fourth 

layer L-4, and 8 times in the X slot S-X of the sixth layer L-6. 

Accordingly, it can be confirmed that the total number of windings 

in the X slot S-X, Y slot S-Y, and Z slot S-Z of the series-

connected winding formed by the first wire 110 and the fourth 25 
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wire 210 is 16 for each slot, such that the back electromotive 

force phase is also balanced. 

[0059] It can also be confirmed that, for the second wire 120 

and the fifth wire 220, the number of slots wound for the second 

wire 120 is 8 in each of the first layer L-1, third layer L-3, 5 

and fifth layer L-5, and the number of slots wound for the fifth 

wire 220 is 8 in each of the second layer L-2, fourth layer L-4, 

and sixth layer L-6, so that the inductance phase is balanced. 

It can further be confirmed that the second wire 120 is wound 8 

times in the Y slot S-Y of the first layer L-1, 8 times in the X 10 

slot S-X of the third layer L-3, and 8 times in the X slot of the 

fifth layer L-5, while the fifth wire 220 is wound 8 times in the 

Y slot S-Y of the second layer L-2, 8 times in the Z slot S-Z of 

the fourth layer L-4, and 8 times in the Z slot of the sixth 

layer L-6. Accordingly, the total number of windings in the X 15 

slot S-X, Y slot S-Y, and Z slot S-Z of the series-connected 

winding formed by the second wire 120 and the fifth wire 220 is 

16 for each slot, such that the back electromotive force phase 

is also balanced. 

[0060] It can be confirmed that, for the third wire 130 and the 20 

sixth wire 230 connected to each other, the inductance phase is 

balanced since the third wire 130 is wound in 8 slots in each of 

the first layer L-1, third layer L-3, and fifth layer L-5, and 

the sixth wire 230 is wound in 8 slots in each of the second 

layer L-2, fourth layer L-4, and sixth layer L-6. 25 
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[0061] It can also be confirmed that the third wire 130 is wound 

8 times in the Z slot S-Z of the first layer L-1, 8 times in the 

Z slot S-Z of the third layer L-3, and 8 times in the Y slot S-Y 

of the fifth layer L-5, while the sixth wire 230 is wound 8 times 

in the X slot S-X of the second layer L-2, 8 times in the X slot 5 

S-X of the fourth layer L-4, and 8 times in the Y slot S-Y of the 

sixth layer L-6. Accordingly, it can be confirmed that the total 

number of windings in the X slot S-X, Y slot S-Y, and Z slot S-Z 

of the series-connected winding formed by the third wire 130 and 

the sixth wire 230 is 16 for each slot, such that the back 10 

electromotive force phase is also balanced. 

[0062] According to the above-described arrangement, as 

illustrated in FIG. 11, the other end of the first wire 110 of 

the first winding portion 100 and the other end of the fourth 

wire 210 of the second winding portion 200 may be spaced apart 15 

by 7 pitches, and the first wire 110 and the fourth wire 210 may 

be drawn out toward each other by half of the spacing, i.e., 3 

pitches, to be coupled together. Similarly, the other end of the 

second wire 120 of the first winding portion 100 and the other 

end of the fifth wire 220 of the second winding portion 200 may 20 

be spaced apart by 11 pitches, and the second wire 120 and the 

fifth wire 220 may be drawn out toward each other by half of the 

spacing, i.e., 5 pitches, to be coupled together. Further, the 

other end of the third wire 130 of the first winding portion 100 

and the other end of the sixth wire 230 of the second winding 25 
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portion 200 may be spaced apart by 9 pitches, and the third wire 

130 and the sixth wire 230 may be drawn out toward each other by 

half of the spacing, i.e., 4 pitches, to be coupled together. 

Accordingly, the drawn-out portions of each wire may be coupled 

without overlapping, thereby reducing the radial thickness of the 5 

winding. 

[0063] The continuous winding assembly with the above 

configuration according to the present invention is advantageous 

in satisfying back electromotive force and inductance balance by 

adopting specific pitches and shapes for windings between 10 

respective parallel circuits connected to form a series winding, 

while simultaneously enabling a series winding to be easily formed 

without a terminal assembly by allowing the respective wires to 

be positioned in the same phase and welded together without 

twisting. 15 

[0064] The technical concept of the present invention should not 

be interpreted solely based on the above-described embodiments. 

It should be understood that various modifications and changes 

are possible within the scope of the claims without departing 

from the essence of the invention claimed in the claims. Thus, 20 

such improvements and modifications fall within the protection 

scope of the present invention as long as they are obvious to 

those skilled in the art. 

DESCRIPTION OF REFERENCE NUMERALS 

1000: continuous winding assembly 25 
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100: first winding portion 

110: first wire 

120: second wire 

130: third wire 

200: second winding portion 5 

210: fourth wire 

220: fifth wire 

230: sixth wire 

300: slot insertion portion 

400: jump portion 10 

500: single-layer part 

600: layer jump part 

L-1: first layer 

L-2: second layer 

L-3: third layer 15 

L-4: fourth layer 

L-5: fifth layer 

L-6: sixth layer 

St: stator 

SG: slot group 20 

S-X: first slot 

S-Y: second slot 

S-Z: third slot 
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WHAT IS CLAIMED IS: 

 

1. A continuous winding assembly applied to a stator 

including one predetermined slot group per pole of a rotor, 

each slot group being adjacent to and consecutively disposed 5 

relative to one pole of the rotor, the continuous winding 

assembly comprising: 

a first winding portion extending along a circumferential 

direction of the stator and including a plurality of first 

windings disposed in parallel, each first winding being wound 10 

in one slot included in the slot group; and 

a second winding portion electrically connected to the 

first winding portion, extending along the circumferential 

direction of the stator, and including a plurality of second 

windings disposed in parallel, each second winding being wound 15 

in one slot included in the slot group, 

wherein each first winding of the first winding portion 

and each second winding of the second winding portion are 

connected one-to-one and are connected by direct contact. 

 20 

2. The continuous winding assembly of claim 1, wherein a 

terminal of the second winding portion is inserted into a slot 

group adjacent to the slot group into which the terminal of the 

corresponding winding of the first winding portion is inserted, 

and in the circumferential direction, the terminal of the 25 



24 

 

second winding portion is inserted in reverse order relative to 

arrangement of the corresponding terminal of the first winding 

portion.  

 

3. The continuous winding assembly of claim 1 or claim 2, 5 

wherein each winding included in the plurality of first 

windings of the first winding portion or in the plurality of 

second windings of the second winding portion comprises: 

a plurality of slot insertion portions inserted into the 

slots and extending in an axial direction of the motor; 10 

a jump portion disposed between the plurality of slot 

insertion portions and extending by a predetermined pitch; and 

at least two single-layer parts wound in one of a 

plurality of layers, 

wherein each the single-layer parts include one slot 15 

insertion portion per slot group adjacent to each pole of the 

rotor, and at least one layer jump part extending across two or 

more layers is disposed between two or more single-layer parts.  

 

4. The continuous winding assembly of claim 3, wherein  20 

jump portions included in the first winding portion and the 

second winding portion are formed with a standard pitch.  

 

5. The continuous winding assembly of claim 3 or claim 4, 

wherein the layer jump parts included in the first winding 25 
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portion and the second winding portion have a pitch selected 

from 8, 9, or 10 pitches. 

 

6. The continuous winding assembly of any one of claims 3 

to 5, wherein a total number of layers in which the first 5 

winding portion and the second winding portion are wound is a 

multiple of three. 

 

7. The continuous winding assembly of claim 6, wherein a 

number N1 of layer jump parts included in each parallel winding 10 

of the first winding portion and a number N2 of layer jump 

parts included in each parallel winding of the second winding 

portion follow the following equation: 

Equation: , , 

where the N1 is the number of layer jump parts of a 15 

winding in the first winding portion, the N2 is the number of 

layer jump parts of a winding in the second winding portion, p 

and q are constants (integers of 1 or greater), m is the total 

number of layers (a multiple of three), and k is the number of 

odd-numbered layers in a radial direction. 20 

 

8. The continuous winding assembly of any one of claims 3 

to 7, wherein, based on that a total number of poles of the 

motor is S, the layer jump part is disposed between a slot 
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insertion portion in which each winding is wound for the nSth 

time and a slot insertion portion in which the winding is wound 

for the (nS+1)th time, wherein the n is a natural number. 

 

 9. The continuous winding assembly of any one of claims 3 5 

to 6, wherein the single-layer parts of the first winding 

portion are wound in odd-numbered layers in a radial direction, 

and the single-layer parts of the second winding portion are 

wound in even-numbered layers in the radial direction.  

 10 

10. The continuous winding assembly of any one of claims 3 

to 6, wherein the layer jump parts of the first winding portion 

and the second winding portion extend across either odd-

numbered or even-numbered layers in a radial direction. 

 15 

 

  


