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FROMMER LAWRENCE & HAUG An electrical motor includes: a rotor; a stator including a 
745 FIFTH AVENUE- 10TH FL- stator core that is formed With a plurality of ?rst slot units 
NEW YORK, NY 10151 (Us) and a plurality of second slot units Which are alternately 

disposed With the ?rst slot units, each of the ?rst slot units 
(21) Appl' NO‘: 11/291’155 including at least tWo ?rst slots, each of the second slot units 

- _ including at least tWo second slots, the stator core being 
(22) F?ed' Dec‘ 1’ 2005 further formed With a plurality of ?rst poles each disposed 

Publication Classi?cation between the ?rst slots of a respective one of the ?rst slot 
units, and a plurality of second poles each disposed between 

(51) Int. Cl. the second slots of a respective one of the second slot units, 
H02K 7/00 (2006.01) the depth of each ?rst slot being deeper than that of each 
H02K 3/00 (2006.01) second slot; a ?rst Winding that is Wound on the ?rst poles; 
H02K 1/00 (2006.01) and a second Winding that is Wound on the second poles. 
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ELECTRICAL MOTOR 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] This invention relates to an electrical motor, more 
particularly to an electrical motor including a stator formed 
With stator slots having different depths. 

[0003] 2. Description of the Related Art 

[0004] Conventional electrical motors for electric fans 
normally include a rotor and a stator that has a stator core 

provided With an insulator layer thereon and that is formed 
With a plurality of identical stator slots and a plurality of 
identical poles, each of Which is disposed betWeen tWo 
adjacent ones of the stator slots. The stator is normally 
provided With a starting Winding of an insulated Wire Wound 
on selected ones of the poles, and a ?eld Winding of 
insulated Wires Wound on the remaining poles. Since the 
depths of the stator slots are identical, and since the lengths 
of the poles are identical, a relatively great portion of the 
starting Winding unavoidably overlaps the ?eld Winding on 
the stator core. As a consequence, the likelihood that the 
insulation on the insulated Wires of the starting Winding and 
the ?eld Winding Will be damaged during lamination of the 
starting Winding and the ?eld Winding on the stator core by 
a press is relatively high, Which can result in short circuit or 
failure in controlling rotation of the rotor. 

SUMMARY OF THE INVENTION 

[0005] Therefore, the object of the present invention is to 
provide an electrical motor With a stator that is capable of 
overcoming the aforesaid draWback of the prior art. 

[0006] According the present invention, there is provided 
an electrical motor that comprises: a rotor; a stator disposed 
concentrically With the rotor, and including a stator core that 
de?nes an axis, that has an axially extending surface around 
the axis, and that is formed With a plurality of angularly 
displaced ?rst slot units and a plurality of angularly dis 
placed second slot units Which are alternately disposed With 
the ?rst slot units, each of the ?rst slot units including at least 
tWo angularly displaced ?rst slots indented from the axially 
extending surface in radial directions relative to the axis, 
each of the second slot units including at least tWo angularly 
displaced second slots indented from the axially extending 
surface in radial directions relative to the axis, each of the 
?rst slots of the ?rst slot units and the second slots of the 
second slot units de?ning a depth measured from the axially 
extending surface toWard the axis, the stator core being 
further formed With a plurality of ?rst poles, each of Which 
is disposed betWeen the ?rst slots of a respective one of the 
?rst slot units and de?nes adjacent sides of the ?rst slots of 
the respective one of the ?rst slot units, and a plurality of 
second poles, each of Which is disposed betWeen the second 
slots of a respective one of the second slot units and de?nes 
adjacent sides of the second slots of the respective one of the 
second slot units, the depth of each of the ?rst slots being 
deeper than that of each of the second slots; a ?rst Winding 
that is Wound on the ?rst poles; and a second Winding that 
is Wound on the second poles. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0007] In draWings Which illustrate an embodiment of the 
invention, 
[0008] FIG. 1 is an exploded sectional vieW of the pre 
ferred embodiment of an electrical motor according to this 
invention; 
[0009] FIG. 2 is a schematic vieW of a rotor of the 
preferred embodiment; 
[0010] FIG. 3 is a schematic vieW of a stator of the 
preferred embodiment; 
[0011] FIG. 4 is a top perspective vieW of the stator of the 
preferred embodiment; 
[0012] FIG. 5 is a bottom perspective vieW of the stator of 
the preferred embodiment; 

[0013] FIG. 6 is a schematic vieW of the stator of the 
preferred embodiment provided With a starting Winding and 
a ?eld Winding; and 

[0014] FIG. 7 is a schematic vieW of the preferred embodi 
ment provided With a sWitch. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

[0015] FIGS. 1 to 6 illustrate the preferred embodiment of 
an electrical motor according to the present invention for 
application to an electric fan. 

[0016] The electrical motor includes: a rotor 4; a stator 5 
disposed concentrically With the rotor 4, and including a 
stator core 51 that de?nes an axis (A) that has an axially 
extending surface 510 around the axis (A), and that is 
formed With a plurality of angularly displaced ?rst slot units 
514' and a plurality of angularly displaced second slot units 
515' Which are alternately disposed With the ?rst slot units 
514', each of the ?rst slot units 514' including at least tWo 
angularly displaced ?rst slots 514 indented from the axially 
extending surface 510 in radial directions relative to the axis 
(A) , each of the second slot units 515' including at least tWo 
angularly displaced second slots 515 indented from the 
axially extending surface 510 in radial directions relative to 
the axis (A), each of the ?rst slots 514 of the ?rst slot units 
514' and the second slots 515 of the second slot units 515' 
de?ning a depth (d1, d2) measured from the axially extend 
ing surface 510 toWard the axis (A), the stator core 51 being 
further formed With a plurality of ?rst poles 516, each of 
Which is disposed betWeen the ?rst slots 514 of a respective 
one of the ?rst slot units 514' and de?nes adjacent sides of 
the ?rst slots 514 of the respective one of the ?rst slot units 
514', and a plurality of second poles 517, each of Which is 
disposed betWeen the second slots 515 of a respective one of 
the second slot units 515' and de?nes adjacent sides of the 
second slots 515 of the respective one of the second slot 
units 515' , the depth (d1) of each of the ?rst slots 514 being 
deeper than the depth (d2) of each of the second slots 515; 
a ?rst Winding 53 (see FIG. 6) that is Wound on the ?rst poles 
516; and a second Winding 54 that is Wound on the second 
poles 517. 

[0017] In this embodiment, the number of the ?rst slot 
units 514' is four, and the number of the second slot units 
515' is also four, Which results in four of the ?rst poles 516, 
and four of the second poles 517. In addition, an interme 
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diate pole 518 (see FIG. 3) is formed on the stator core 51 
between each of the ?rst slots 514 and an adjacent one of the 
second slots 515 such that the intermediate pole 518 is 
disposed betWeen an adjacent pair of the ?rst and second 
poles 516, 517, and de?nes adjacent sides of the respective 
one of the ?rst slots 514 and the respective one of the second 
slots 515. 

[0018] In this embodiment, the ?rst Winding 53 serves as 
a starting Winding of the electrical motor, and the second 
Winding 54 serves as a ?eld Winding of the electrical motor 
and includes a plurality of Wires 541, 542, 543 (see FIG. 7) 
. A sWitch 7 is adapted to be connected to a poWer supply 
(not shoWn), is coupled to the second Winding 54, and is 
operable among operation modes that correspond respec 
tively to the numbers of the Wires 541, 542, 543 to be 
electrically connected to the poWer supply through the 
sWitch 7. 

[0019] Referring back to FIG. 2, the rotor 4 includes an 
annular silicon steel plate 41 that is formed With a plurality 
of rotor slots 40 and a plurality of air gaps 42 respectively 
reduced in cross-section from the rotor slots 40, and that 
de?nes a stator-receiving space 43 for receiving the stator 5 
therein. 

[0020] Referring back to FIG. 1, a rotor cover 431 de?nes 
a rotor-receiving space 430 for receiving ?ttingly the rotor 
4 therein, and is formed With a central hole 44 for extension 
of a motor shaft 45 therethrough. 

[0021] Referring back to FIGS. 4 and 5, in combination 
With FIG. 1, the stator core 51 of the stator 5 is made by 
stacking a plurality of punched silicon steel sheets 513, and 
is connected to a stator-mounting seat 9 that includes a base 
91, a bearing shaft 92 standing upright from the base 91, and 
a pair of bearings mounted in the bearing shaft 92. The stator 
core 51 has upper and loWer surfaces provided With insulator 
layers 52, and is formed With a central opening 50 extending 
through the insulator layers 52 on the upper and loWer 
surfaces of the stator core 51 for extension of the bearing 
shaft 92 therethrough so as to mount the stator 5 on the 
stator-mounting seat 9. The rotor shaft 45 extends into the 
bearing shaft 92, and is joumalled to the bearings 93. 

[0022] A conductive plate 6 (see FIG. 1) is mounted on the 
insulator layer 52 on the loWer surface of the stator core 51 
for connecting electrically the starting Winding 53 and the 
?eld Winding 54 to the poWer supply (not shoWn). 

[0023] Note that, in this embodiment, the rotor 4 of the 
electrical motor is constructed to surround the stator 5. 
Alternatively, the relative positions of the stator 5 and the 
rotor 4 can be reversed, i.e., the stator 5 can be constructed 
to surround the rotor 4. The starting Winding 53 and the ?eld 
Winding 54 can be made from copper or aluminum Wires, 
and are preferably made from aluminum Wires. 

[0024] By making the ?rst and second slots 514, 515 ofthe 
stator core 51 of the stator 5 of the electrical motor of this 
invention having different depths (d1, d2), the lengths of the 
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?rst and second poles 516, 517 can be made different so that 
it is possible to avoid a great portion of the starting Winding 
53 on the ?rst poles 516 from overlapping the ?eld Winding 
54 on the second poles 517, thereby loWering the likelihood 
of damaging the insulation of the insulated Wires of the 
starting Winding 53 and the ?eld Winding 54 during lami 
nation of the starting Winding 53 and the ?eld Winding 54 on 
the stator core 51. 

[0025] With the invention thus explained, it is apparent 
that various modi?cations and variations can be made With 
out departing from the spirit of the present invention. 

What is claimed is: 
1. An electrical motor comprising: 

a rotor; 

a stator disposed concentrically With said rotor, and 
including a stator core that de?nes an axis, that has an 
axially extending surface around said axis, and that is 
formed With a plurality of angularly displaced ?rst slot 
units and a plurality of angularly displaced second slot 
units Which are alternately disposed With said ?rst slot 
units, each of said ?rst slot units including at least tWo 
angularly displaced ?rst slots indented from said axi 
ally extending surface in radial directions relative to 
said axis, each of said second slot units including at 
least tWo angularly displaced second slots indented 
from said axially extending surface in radial directions 
relative to said axis, each of said ?rst slots of said ?rst 
slot units and said second slots of said second slot units 
de?ning a depth measured from said axially extending 
surface toWard said axis, said stator core being further 
formed With a plurality of ?rst poles, each of Which is 
disposed betWeen said ?rst slots of a respective one of 
said ?rst slot units and de?nes adjacent sides of said 
?rst slots of the respective one of said ?rst slot units, 
and a plurality of second poles, each of Which is 
disposed betWeen said second slots of a respective one 
of said second slot units and de?nes adjacent sides of 
said second slots of the respective one of said second 
slot units, said depth of each of said ?rst slots being 
deeper than that of each of said second slots; 

a ?rst Winding that is Wound on said ?rst poles; and 

a second Winding that is Wound on said second poles. 
2. The electrical motor of claim 1, Wherein said ?rst 

Winding serves as a starting Winding of said electrical motor, 
and said second Winding serves as a ?eld Winding of said 
electrical motor and includes a plurality of Wires, said 
electrical motor further comprising a sWitch that is adapted 
to be connected to a poWer supply, that is coupled to said 
second Winding, and that is operable among operation 
modes that correspond respectively to the numbers of said 
Wires to be electrically connected to the poWer supply 
through said sWitch. 


