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(57) ABSTRACT 

Structure of a driving unit in a drum type washing machine 
including a tub for storing washing water, a drum of a metal 
rotatably mounted inside of the tub disposed horizontal to 
the ground, or with an angle to the ground for accommodat 
ing laundry therein, a shaft connected to the drum mounted 
inside of the tub through the tub for transmission of a driving 
force of the motor to the drum, bearings ?tted onto outer 
circumferences of both end portions of the shaft for support 
ing the shaft, a bearing housing having stator fastening 
bosses at ?xed intervals along a circumference of a central 
portion thereof for supporting the bearings, a stator having a 
plurality of magnetic cores each formed by stacking mag 
netic laminations each having a salient pole projected out 
ward in a radial direction and a rib projected inward in a 
radial direction, both of which are formed as one unit, 
frames of insulating material for covering top and bottom 
surfaces of a magnetic core assembly of the magnetic cores, 
and coils each wound around each of the salient poles of the 
magnetic cores, a cup formed rotor having a rotor body of 
iron or iron alloy with a sidewall, a back yoke, forming a 
magnetic ?ux path and a rear wall formed as a unit with the 
sidewall, and permanent magnets ?tted to a setting surface of 
an “L” formed bent portion of the sidewall, and a connector 
connecting the rotor and the shaft, thereby reducing noise 
and troubles as well as a power loss, to improve a productiv 
ity of the rotor and the product. 

61 Claims, 15 Drawing Sheets 
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STRUCTURE OF DRIVING UNIT IN DRUM 
TYPE WASHING MACHINE 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions 
made by reissue. 

This application is a Reissue application, ?led Jan. 27, 
2005, which is a Reissue of US. Pat. No. 6,510,716. More 
than one reissue application has been ?led for the reissue of 10 
US. Pat. No. 6,510,716. The Reissue application numbers 
are Ser Nos. 11/043,912 (the present Reissue application), 
11/602, 777, and 11/602,412. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to a drum type washing 
machine, and more particularly, to a structure of a driving 
unit in a drum type washing machine. 

2. Background of the Invention 
In general, a drum type washing, making washing by 

using friction between a drum rotated by a motor and laun 
dry in a state detergent, washing water, and the laundry are 
introduced into the drum, provides effects of beating and 
rubbing washing, but gives almost no damage to the laundry, 
and shows no entangling of the laundry. A structure of a 
related art drum washing machine will be explained with 
reference to FIG. 1. FIG. 1 illustrates a longitudinal section 
of a related art drum type washing machine, provided with a 
tub 2 mounted inside of a cabinet 1, a drum 3 rotatably 
mounted on a central portion of inside of the tub 2. There is a 
motor 5a under the tub 2 connected with a pulley 18. There is 
a drum shaft 25 connected to a rear of the drum 3, to which a 
drum pulley 19 is coupled. And, the drum pulley 19 on the 
drum shaft and the motor pulley 18 connected to the motor 
5a are connected by a belt 20 for transmission of power. And, 
there is a door 21 in a front part of the cabinet 1, with a 
gasket 22 between the door 21 and the tub 2. There is a 
hanging spring 23 between an inside of an upper portion of 
the cabinet 1 and an outside of an upper portion of the tub 2, 
and a friction damper 24 between an inside of a lower por 
tion of the cabinet 1 and a lower side of an outside of the tub 
2 for damping vibration of the tub 2 generated during spin 
ning. There is a detergent container 26 in the upper front of 
the cabinet 1, and in the upper back of the cabinet 1 is a 
water supply valve 27 for supplying water to the detergent 
container. 

However, the related art washing machine has the follow 
ing disadvantages since driving power of the motor 5a is 
transmitted to the drum 3 through the motor pulley 18, and 
the drum pulley 19, and the belt 20 connecting the motor 
pulley 18 and the drum pulley 19. 

First, there is a loss of energy in a course of driving power 
transmission because the driving power is transmitted from 
the motor 5a to the drum 3, not directly, but through the belt 
20 wound around the motor pulley 18 and the drum pulley 
19. 

And, the driving power transmission from the motor 5a to 
the drum 3, not directly, but through many components, such 
as the belt 20, the motor pulley 18, and the drum pulley 19, 
causes much noise in the course of power transmission. 

The lots of components required for transmission of driv 
ing power from the motor 5a to the drum 3, such as the motor 
pulley 18, the drum pulley 19 and the belt 20, require many 
assembly man-hours. And, the more the number of compo 
nents required for transmission of driving power from the 
motor 5a to the drum 3, the more number of spots which 
require repair, and the more frequent at which repair 
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2 
required. The imbalance caused by the motor mounted to a 
lower part of rear of the tub 2 causes heavy vibration when 
the motor is rotated. Consequently, there is a weight bal 
ancer of metal or cement separately provided to an opposite 
position of the motor for system balancing. 

In summary, the indirect driving power transmission from 
the motor 5a to the drum 3 through the motor pulley, the 
drum pulley, and the belt requires many repair, has much 
noise, waste of energy, and results in a deterioration of a 
washing capability. 

SUMMARY OF THE INVENTION 

Accordingly, the present invention is directed to a struc 
ture of a driving unit in a drum type washing machine that 
substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 
An object of the present invention is to provide a structure 

of driving unit in a drum type washing machine, in which the 
motor is coupled to the drum directly for reducing vibration, 
and either reducing a weight of the weight balancer or 
remove the weight balancer completely. 

Another object of the present invention is to provide a 
structure of driving unit in a drum type washing machine, 
which can reduce waste of energy by employing a BLDC 
motor that has a good energy e?iciency. 

Other object of the present invention is to provide a struc 
ture of driving unit in a drum type washing machine, which 
involves no deformation of the rotor even if the rotor rotates 
at a high speed. 

Further object of the present invention is to provide a 
structure of driving unit in a drum type washing machine, 
which permits an easy assembly of the drum washing 
machine. 

Additional features and advantages of the invention will 
be set forth in the description which follows, and in part will 
be apparent from the description, or may be learned by prac 
tice of the invention. The objectives and other advantages of 
the invention will be realized and attained by the structure 
particularly pointed out in the written description and claims 
hereof as well as the appended drawings. 

To achieve these and other advantages and in accordance 
with the purposes of the present invention, an embodied and 
broadly described, the structure of a driving unit in a drum 
type washing machine includes a tub for storing washing 
water, a drum rotatably mounted inside of the tub disposed 
horizontal to the ground, or with an angle to the ground for 
accommodating laundry therein, a shaft connected, through 
the tub, to the drum mounted inside of the tub, for transmis 
sion of a driving force of the motor to the drum, bearing 
?tted each onto an outer circumference of the shaft for sup 
porting the shaft, a bearing housing having stator fastening 
bosses disposed at ?xed intervals along a circumference of a 
central portion thereof, for supporting the bearings, a stator 
having a plurality of magnetic cores formed by stacking 
magnetic laminations, each having a salient pole projected 
outward and a plurality of coils each wound around a respec 
tive one of the salient poles, and a cup formed rotor having a 
rotor body and permanent magnets, the rotor by comprising 
a sidewall and a rear wall to cover an outer circumference 

and a bottom of the stator, the permanent magnets ?tted to 
the side wall, ad a connector connecting the rotor and the 
shaft. 

Preferably, the salient poles of the stator are projected 
outward in a radial direction with respect to a central longi 
tudinal axis of the stator. Preferably, the stator further com 
prises a frame of insulating material for covering top and 
bottom surfaces of a magnetic core assembly of the magnetic 
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cores. And preferably the stator further comprises a plurality 
of fastening ribs projected inward, each With a fastening hole 
for ?xing the stator to the bearing housing. More preferably 
the fastening ribs are projected inWard in the radial direction. 
And more preferably the fastening ribs are formed as one 
unit With the frame. 

Preferably the rotor body is formed of magnetic material 
such as iron or iron alloy, Which enables the side Wall of the 
rotor body to serve as a back yoke that forms a magnetic ?ux 
path. Preferably the rear Wall of the rotor body is formed as 
one unit With the sideWall. Preferably the permanent mag 
nets are ?tted to a setting surface of an “L” formed bent 
portion of the side Wall. 

It is to be understood that both the foregoing general 
description and the folloWing detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The accompanying draWings, Which are included to pro 
vide a further understanding of the invention and are incor 
porated in and constitute a part of this speci?cation, illustrate 
embodiments of the invention and together With the descrip 
tion serve to explain the principles of the invention: 

In the draWings: 
FIG. 1 illustrates a longitudinal section of a related art 

drum type Washing machine; 
FIG. 2A illustrates a longitudinal section of a drum type 

Washing machine in accordance With a ?rst preferred 
embodiment of the present invention; 

FIG. 2B illustrates a detailed enlarged vieW of “A” part in 
FIG. 2A; 

FIG. 2C illustrates a detailed enlarged vieW of “B” part in 
FIG. 2A; 

FIG. 3 illustrates a right side vieW of FIG. 2B having a 
motor removed therefrom; 

FIG. 4 illustrates a perspective vieW shoWing the rotor in 
FIGS. 2Ai2C With a partial cut aWay vieW; 

FIG. 5 illustrates an enlarged perspective vieW of “C” part 
in FIG. 4; 

FIG. 6 illustrates a perspective vieW of a bottom of FIG. 4; 
FIG. 7 illustrates a perspective vieW of the stator in FIG. 

2; 
FIG. 8 illustrates a perspective vieW of the connector in 

FIG. 2; 
FIG. 9 illustrates a perspective vieW of a bottom of FIG. 8; 
FIG. 10 illustrates a longitudinal section of key parts of a 

structure of a driving unit in a drum type Washing machine in 
accordance With a second preferred embodiment of the 
present invention; 

FIG. 11 illustrates a right side vieW of FIG. 10 having a 
motor removed therefrom; 

FIG. 12 illustrates a longitudinal section of key parts of a 
structure of a driving unit in a drum type Washing machine in 
accordance With a third preferred embodiment of the present 
invention; and, 

FIG. 13 illustrates a longitudinal section of key parts of a 
structure of a driving unit in a drum type Washing machine in 
accordance With a second preferred embodiment of the 
present invention. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Reference Will noW be made in detail to the preferred 
embodiments of the present invention, examples of Which 
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4 
are illustrated in the accompanying draWings. A drum type 
Washing machine in accordance With a ?rst preferred 
embodiment of the present invention Will be explained With 
reference to FIGS. 2Ai9. FIG. 2A illustrates a longitudinal 
section of a drum type Washing machine in accordance With 
a ?rst preferred embodiment of the present invention, FIG. 
2B illustrates a detailed enlarged vieW of “A” part in FIG. 
2A, FIG. 2C illustrates a detailed enlarged vieW of “B” part 
in FIG. 2A, FIG. 3 illustrates a right side vieW of FIG. 2B 
having a motor removed therefrom, FIG. 4 illustrates a per 
spective vieW shoWing the rotor in FIGS. 2Ai2C With a 
partial cut aWay vieW, FIG. 5 illustrates an enlarged perspec 
tive vieW of “C” part in FIG. 4, FIG. 6 illustrates a perspec 
tive vieW of a bottom of FIG. 4, FIG. 7 illustrates a perspec 
tive vieW of the stator in FIG. 2, FIG. 8 illustrates a 
perspective vieW of the connector in FIG. 2, and FIG. 9 
illustrates a perspective vieW of a bottom of FIG. 8. 

Referring to FIGS. 2A and 2B, the drum type Washing 
machine in accordance With a ?rst preferred embodiment of 
the present invention includes a tub 2 of a metal inside of a 
cabinet (not shoWn) for storage of Water, a drum 3 inside of 
the tub 2, a shaft 4 connected to the drum 3 for transmission 
of a driving force from a motor 5 to the drum 3, a front 
bearing 6a and a rear bearing 6b respectively ?tted to outer 
circumferences of both ends of the shaft 4, a bearing housing 
7 mounted to a rear Wall 200 of the tub 2 for supporting the 
front and rear bearings, a rotor 13 mounted to a rear end of 
the shaft 4 to form a motor 5 together With a stator, the stator 
14 on an inner side of the rotor 13 mounted to a rear Wall 200 
of the tub to form the motor together With the rotor, and a 
connector 16 serration coupled to the shaft 4 at a rear side of 
the rear bearing 6b and fastened to the rotor 13 for transmis 
sion of a rotating force from the rotor to the shaft 4. The 
bearing housing 7 is formed of a metal, preferably aluminum 
alloy. There is a hub 700 formed as one unit With the bearing 
housing 7 at a center thereof for ?tting the front and rear 
bearings therein, and fastening bosses 701 formed on an 
outer side of the hub 700 at ?xed intervals along a circumfer 
ence for fastening the stator 14 to the bearing housing 7 With 
fastening members 15d such that the bearing housing 7 
looks like a semipalmate tripod in overall as shoWn in FIG. 
3. A circular reinforcing rib 1005 connects the slalorfaslen 
ing bosses 70], as shown in FIG. 3. In this instance, there is 
a step 8a and 8b formed in an inside circumference of the 
hub 700 on a central portion of the bearing housing 7 at each 
end of the hub 700 for supporting the front bearing 6a and 
the rear bearing 6b so that respective bearings do not fall off, 
but are held therein. The step 8a in the front has a form of “I” 
for holding a rear end of the front bearing 6a, and the step 8b 
in the rear has a form of “L” for holding a front end of the 
rear bearing 6b. And, there are positioning steps 9a and 9b at 
front and rear circumferences of the shaft 4 for positioning 
the front bearing 6a and the rear bearing 6b on the shaft 4, 
respectively. The shaft 4 has a fore end held in a spider 10 in 
the rear Wall of the drum 3, an exposed portion from a rear 
end of the spider 10 to the front bearing 6a having a bushing 
11 of brass press ?t thereon for prevention of rusting, With a 
sealing member 12 ?tted on an outer circumference thereof 
for prevention of ingress of Water, and a rear end having the 
rotor 13 of a direct coupling type motor 5 mounted on a 
center thereof. In this instance, a croWn formed stator 14 is 
positioned on an inner side of the rotor 13, fastened to the 
fastening bosses 701 on the bearing housing 7 to form the 
direct coupling type motor in combination With the rotor 13. 

In the meantime, referring to FIGS. 4 to 6, the rotor 13, 
formed of a magnetic material, such as iron or iron alloy, has 
a rear Wall 13a, a side Wall 13b, and permanent magnets 13c 
provided on the side Wall. The side Wall 13b extending from 
a periphery of rear Wall 13a and serving as a back yoke that 
forms a magnetic ?ux path comprises a magnet setting sur 
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face 130, a bent portion formed along a circumference 
thereof for supporting magnets 13c ?tted to an inside surface 
thereof and for reinforcing the rotor 13. And, there is a hub 
132 at a center of the rear Wall 13a having a through hole 131 
for passing of a fastening member 15a for preventing fall off 
of the shaft 4 from the connector 16 ?xed to the rotor 13 
from the shaft 4. The rotor 13 is preferably formed by press 
ing. That is, the rotor 13 is formed by pressing as a unit both 
With the side Wall 13b having the magnet setting surface and 
the rear Wall 13a serving as a frame for supporting the side 
Wall, Without any separate additional fabrication process. 

In general, the drum Washing machine may cause a prob 
lem of temperature rise oWing to a load since the drum and 
laundry should be run fast together. Therefore, there are a 
plurality of cooling ?ns around the hub 132 of the rotor 13 as 
a unit With the rotor 13 in a radial direction for bloWing air 
toWard the stator 14 in rotation of the rotor 13 to cool doWn a 
heat generated at the stator 14. Each of the cooling ?ns 133 
has a length in the radial direction. The cooling ?n 133 is 
formed by lancing, to be bent at approx. 90° from the rear 
Wall 13a to direct toWard opening, to form an opening 134 
Which serves as a vent hole. Accordingly, formation of the 
cooling ?n 133 and formation of the vent hole are done by 
one process, different from a case When the formation of the 
vent hole is done by punching, thereby permitting saving in 
material and Working hours as no separate component and 
process for forming the cooling ?n is required. 

And, different from BLDC motors used in VCR(Video 
Cassette Recorder) and the like, since the BLDC motor 
employed in the Washing machine runs fast under a great 
load, a shape of the rotor is liable to deform during rotation 
of the rotor, Which causes a non-uniform gap betWeen the 
rotor and the stator. In order to eliminate this problem, there 
is an embossing 135 betWeen every adjacent cooling ?ns 133 
for reinforcing the rotor 13 together With the foregoing set 
ting surface 130. Moreover, there is a channel sectioned rim 
13d at an end of the rotor for stiffening the end for maintain 
ing a true circle even if the rotor 13 rotates at a high speed. 
And, there is a draining hole 136 in the embossing 135 for 
discharge of Water. And, there are fastening holes 137 for 
fastening the connector 16 serration coupled to an outer cir 
cumference of the shaft 4 at a rear end thereof exposed at a 
rear of the rear bearing 6b and the positioning holes 138 for 
?xing a position of assembly of the connector 16, both of 
Which are formed around the through hole 131 in the hub 
132 of the rotor 13 at ?xed intervals. The connector 16 is 
formed of a resin Which has a vibration mode different from 
the body of the rotor 13 of iron or iron alloy, for attenuating a 
vibration occurred in rotation of the drum. The fastening 
hole 137 and the positioning hole 138 in the connector 16 
have diameters different from each other. 

Referring to FIGS. 2,8 and 9, the connector 16 has fasten 
ing holes 162 in correspondence to the fastening holes in the 
hub 132 of the rotor 13 along a circumference of a periphery 
thereof, and positioning projections betWeen adjacent fas 
tening holes 162 for automatic match betWeen the fastening 
holes 137 in the rotor 13 and the fastening holes 162 in the 
connector 16 as the positioning projections 160 are inserted 
into the positioning holes 138 in the connector 13. And, there 
is serration 164 in an inside circumference of the hub 163 of 
the connector 16 matched to the serration 400 in the rear end 
of the shaft 4, and there are reinforcing ribs 161 on an outer 
side of the hub 163 of the connector 16 for reinforcing the 
hub 163. 

Referring to FIGS. 2 and 7, the stator 14, forming the 
motor 5 together With the rotor 13, includes a plurality of 
magnetic cores 145 formed by stacking magnetic lamina 
tions and each having a salient pole 141 projected outWard in 
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6 
a radial direction, coils 142 Wound around the salient poles 
141, a frame 140 of insulating material for covering top and 
bottom surfaces of a magnetic core assembly of the magnetic 
cores 145, and fastening ribs 143 With fastening holes 143a 
for ?xing the stator 14 to the bearing housing 7, the fastening 
ribs 143 formed as one unit With the frame 140 and projected 
inWard in a radial direction. 

There are tub brackets 17 Welded to an outer circumfer 
ence of the tub 2 for ?xing the bearing housing 7 at a rear 
portion of the tub, and fastening holes 170 at rear ends of the 
tub brackets 17 for passing of fastening members 15d fas 
tened to the fastening holes 702 formed in an end portion of 
the bearing housing 7 in a radial direction. 
The operation of the aforementioned structure of a driving 

unit in a drum type Washing machine in accordance With a 
?rst preferred embodiment of the present invention Will be 
explained. 
Upon rotation of the rotor 13 as a current ?oWs to the coils 

142 of the stator 14 in a sequence under the control of a 
motor driving controller in a panel part(not shoWn), the shaft 
4 serration coupled to the connector 16 Which is in turn 
connected to the rotor is rotated, to rotate the drum 3 as a 
poWer is transmitted to the drum through the shaft 4. 

The assembly process of the ?rst embodiment structure of 
a driving unit in a drum type Washing machine of the present 
invention Will be explained. 

First, the drum 3 is placed inside of the tub 2. In this 
instance, the bushing 11 is press ?t on an exposed portion of 
the shaft from rear of the spider 10 to the front bearing 6a for 
prevention of rusting of the shaft, and the sealing member 12 
is ?tted on the bushing 11 for prevention of ingress of Water 
toWard the bearing. Then, the front bearing 6a is inserted on 
the shaft 4 in a state the drum 3 is placed inside of the tub 2. 
After insertion of the front bearing 6a, the bearing housing 7 
is ?xed to the rear of the tub as the fastening member 15d 
passes through the fastening hole 170 in the tub bracket 17 
Welded to outer circumference of the tub 2 and fastened to 
the fastening hole 702 in the bearing housing 7. After 
completion of mounting of the bearing housing 7 to the tub 
2, the rear bearing 6b is ?tted to the rear end of the shaft 4. In 
this instance, the rear bearing 6b is held at the step 9b in rear 
portion of the shaft 4 and the step 8b inside of the bearing 
housing 7 at an end thereof. In this condition, after the fas 
tening holes 143a in the fastening ribs 143 of the stator are 
aligned With the fastening bosses 701 on the bearing housing 
7 on the outer side of the hub 700 at ?xed intervals along a 
circumference, the stator is fastened to the fastening bosses 
701 With the fastening members 15c, to ?x the stator 14 to 
the bearing housing 7, ?rmly. Then, after an assembly of the 
rotor 13 and the connector 16, Which assembly is done 
separately, is inserted onto the rear end of the shaft 4, the 
fastening member 15a is fastened, to prevent the connector 
16 from falling off the shaft by a fastening force of the 
fastening member 15a. 
The assembly process of the rotor 13 and the connector 16 

Will be explained. 
First, the positioning holes 138 in the rotor 13 and the 

positioning projections 160 on the connector 16 are aligned, 
and the positioning projections 160 on the connector 16 are 
inserted into the positioning holes 138 in the rotor 13. In this 
temporary assembly When the positioning projections 160 
on the connector 16 are merely inserted into the positioning 
holes 138 in the rotor 13, the fastening holes 137 in the rotor 
13 and the fastening holes 162 in the connector 16 are 
aligned, under Which condition, the fastening members 15b 
are fastened through the fastening holes 137 and 162, to 
assemble the rotor 13 and the connector 16 together. 
The operation of the structure of a driving unit in a drum 

type Washing machine of the ?rst preferred embodiment of 
the present invention assembled thus Will be explained. 




















