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IMPROVED STRUCTURE OF LINEAR COMPRESSOR

BACKGROUND OF THE INVENTION

1 Technical Field of the Invention

The present invention relates generally to an improved

~ structure of a linear compressor which may be used in refrigerators.

or air conditioners. .

2 Background of Related Art

Japanese Patent First Publication No. 8-247025 discloses a

linear compressor for use in a refrigerator which is designed to

.keep a top clearance between a cylinder head and the head of a

piston wheh'lying at the top dead center constant for avoiding an
overstroke of the piston. The linear compressor, howéver, has the
drawback in that a decrease in ambient temperature or thermal load

of the refrigerator results in excess of a refrigerating capacity

‘because of the constant top clearance.

The conventional linear compressor also encounters another

“drawback in that the effici'ency of a linear motor which mbves the

~ piston linearly is poor because of an increased copper loss of a coil.

SUMMARY OF THE INVENTION
It is therefore a prinéipal object of the present invention to

avoid the disadvantages of the prior art.

It is another object of the present invention to provide an

' im_proved structure of a corhpressor which has a high efficiency.

According to one aspect of the present invention, there is

provided a linear compressor which comprises: (a) a hermetic
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casing; (b) a block having formed therein a cylinder within which a |
piston oscillates to change a volume of a compression chamber; (c) a
linear motor moving the piston within the cylinder in a first
direction; (d) an elastic unit which. is connected at a first portion to

the block and at a second portion to the piston to urge the piston in

a second direction opposite the first direction in response to the

movement of the piston through the linear motor so that the piston

" oscillates in the cy1inder; (e) a piston position sensor detecting a

position of the piston to provide a positibn signal indicative thereof;
(f) a top dead center position determining circuit determining an
actual top dead center position of the piston based on the position

signal provided by the piston position sensor; (g) an oscillation

. control circuit controlling oscillation of the piston so that a

difference between the actual tbp dead center posiﬁon and a

- reference fdp dead center position of the pistoh is decreased; and

(h) a reference top dead center poSi_tion changing circuit changing

 the reference top dead center position.

In the prefér_i‘ed mode of the invention, an ambient

‘temperature sensor is further provided which measures an ambient

- temperature. The refe_rencé top dead center position changing

circuit changes the reference top dead center 'position based on the
ambient temperature measured by the ambient temperature sensor.

An operating condition determining circuit is further

" ‘provided which determines a compressor output request. The

reference top dead center position changing circuit changes the

reference top dead center position based on the compressor output
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request determined by lthe operating condition determining circuit.
According to the second aspect of the invention, there is

provided a linear compressor which comprises: (a) a hermetic

casing; (b) a block having formed therein a cylinder within which a
- piston oscillates to change a volume of a compression chamber; (c) a

linear motor including a stator and a rotor, the rotor being

connected to the piston to move the piston within the cylinder in a

first direction; (d) an elastic unit Which is connected at a first

_portion to the block and at a second portion to the piston to urge
- the piston in a second direction opposite the first -direction in
response to the movement of the piston through the linear motor so

‘that the piston oscillates in the cylinder;'(e) a pressure chamber

formed in the block; (f) a stator moving member having disp'osed
thereon the stator of the Iinear motor, the stator ndoving member
being mounted within the pressure eharriber"slidably in the first and
second directions; (g) first and Seco_nd back pressure charrlbers
defined in the pressu're chamber on both sides of the stator moving

member; and (h) a pressure cbntrolling mechanism controllirlg a

- difference in pressure between the first and second back pressure

chambers to shift the stator moving member, théreby moving the

stator to a desired position.

In the preferred mode of the invention, the block also has
formed therein an inlet and an outlet cor_nmunicating with the

compression chamber. The pressure controlling mechanism

selectively establishes and blocks communications between the inlet

and the first back pressure chamber and between the outlet and the
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second back pressure chamber.

An urging mechanism is fui‘ther provided which urges the
stator of the. linear motor away from the compfession chamber.

According to the ﬂiird_ aspect of the invention, there is
provided a linear motor which comprises: (a) a rotor; and (b) a
stator including a coil and an 'annﬁlar ybk_e reta.ihing therein the
coil, the yoke being made of a plurality of arc-shaped blocks each of
which has formed therein a groove in Which a peripheral portion of
the coil is ﬁfted. . o | |

According to the fourth a.spe,ct.of the invention, there is

providqd a linear motor which compriseS: (a) a rotor; and (b_) a

stator including an annular yoke, the yoke being formed with a
- plurality of blocks each constituting a circumferential portion of the -

| yoke, each of the blocks including a central section and first and

second outer sections 'disposed on both sides of the central section,

~ the central section being made consisting of Iaminations_rriade from

‘a material having a higher permeability, the first_ahd second outer

sect’ibns g:ach being made frbm a material having a permeability
lower than that of the central section and an electric resistance
greater than that of the central section.

In the pfeferred mode of the invention, the laminations
making up the central section of each of the blocks of the_'yoke are
laid to overlap each other in a circ'umfefential direction of the yoke.

The central section of each of the blocks of the yoke is

" quadrangular prism-shaped, and each of the first and second outer .

sections is triangular prism-shaped.
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The central section and the first and second outer sections

are joined to each other usmg resin.

The first outer section of each of the blocks of the yoke has a

~ protrusion formed on a surface facing in a mrcumferen‘ual direction

of the yoke. The second outer section has formed in a surface facing -
the circumferential dlrectlon of the yoke a groove in which the
protrusmn is fitted for joining the blocks to each other to complete
the yoke. |
According to the fifth aspect of the invention, there is

provided a linear motor which comprisés: (@ a rotbr; (b) a stator

 including an annular yoké, the yoke being fonhed with a plurality of

‘blocks each constituting a circumferential portion of the yoke, each

of the blocks being formed with lamin_ations made from a material

having a higher permeability; and (c) an annular retainer retaining

the blocks on an inner surface thereof at regular intervals in a

circumferential direction of the retainer, the retainer including a

- strip member and holders, the strip member being made from a

20

25

material having a permeability lower than that of the yoke and an
electric resistance greater than that of the yoke, each of the holders
holding therein one of the blocks and being'_ glued on the :stn‘p |

member.

In the preferred mode of the invention, each of the holders is

‘made of a C-shaped member havirig disposed therein one of the

 blocks.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention will be understood more fully from the
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detailed description given hereinbelow and from the accompanying
drawings of the preferred embodiment of the invention, which,
however, should not be taken to limit the invention to the specific'
embodiment but are for explanation and understanding only.

B In the drawings: |

 Fig. 1 is an illustration Which shows a linear compressor

: according to the first embodiment of the invention;

Flg 2 is a graph which shows the efﬁmency of a linear

compressor and a reference top dead center posrtlon in terms of

the refngeratmg capacity;

- Fig. 3 is a cross sectional view which shows a linear

'compr'es'sor according to the second embodiment of the invention;

F1g 4is a cross sectional v1eW which shows a linear
compressor accordmg to the third embodlment of the 1nvent1on

Fig. 5 is a partially cross sectlonal view which shows a linear
motor may be used in linear compressors of the first to thi_rd .
embodiments | |

F1g 6 is a top view Wh1ch shows an outer yoke of the linear

motor of Fig. 5

Fig. 7isa Iondltudmal cross sectional view taken along the

line VII-VII in Fig. 6;

Fig. 8 is a perspective view which shows fabﬁcation of a coil
ﬁtted..in the outer yoke of Figs. 6 and 7;

'Fig. 9 is a perspective view which shows one of '-separate
blocks making up the outer yoke of Figs. 6 and 7; |

Fig. 10 is a top view which shows a modification of the outer

yoke in Fig. 5;
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- Fig. 11 is a side view of Fig. 10;
Fig. 12 is a perspective view which shows one of the separate

blocks of Figs. 10 and 11;

Fig. 13 is a top view which shows a second mod1f1cat10n of the

outer yoke in Fig. 5;

Fig. 14 is a perspective view which shows ore of separate

' blocks in Fig. 13; and

Fig. 15is a perspectlve view which shows a block retainer in
F1g 13.
'DESCRIPTION OF THE PREFERRED EMBODIMENT
Referring now to the drawings, partlcularly to Flg 1, there is

shown a linear compressor (also called a vibrating compressor)

accordmg to the present invention which. The following discussion

‘will refer to the linear compressor as being used in a refrigerating

system such as a refrigerator, but the present invention is not
limited to the same. | |

The linear compressor includes generally a hermetlc casing 1 |
and a compressor mechanism 2.

 The comipressor mechanism 2 includes a linear motor 3, a

cylinder 4, a piston 5, é hollow block 6, a cy1.inder_.head 7, and .a
sprihg assembly 8 and is supported within the casing 1 through
suspension springs (not shown). A lubricating oil 11 is settled. on
the bottom of the casing 1. |

‘The block 6 has formed therein the cylinder 4 within which
the pistoh 5 reciprocates to suck, for example, a refrigerant from

the inlet 7a into a compression chamber 9 and to discharge it from
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the outlet 7b to the refrigerating system.

The motor 3 consists of an annular stator 3a and a rotor 3b
mounted on the piston 5. The sfator 3a is mounted in a peripheral |
wall of the block 6. Instead of the motor 3, any other known moving

mechanisms may be used which are capabi_e of reciprocating the

The spring assembly 8 which consists of four sprlng discs 8a

laid to overlap each other and outer and inner annular spacers 8b

- and 8c disposed between adjacent two of the spring discs 8a. Each

of the spring discs 8a has form_ed therein, for eXample, arc-shaped

slits to define spring arms and is connected at the center to the

.periph'ery of the.p_istbh 5 and at an outer edge to an inner wall of

the hollow block 6.
. The linear cbmpressor also .inclludes a piston position sensor’

14, an A/D converter 15, a top dead center determining circuit 186,

-a reference top dead cehter positiori determining circuit 23, an

oscillation controller 18, and an.ac power' supply 17. The oscillation
controller 18 includes a rec1procat1ng motion controller 21 and a
base dnver 22. The reciprocating motion controller 21 includes a
reference top- dead center position memory 19, an amphﬁer 20, a
comparator 25. |

| The piston position sensor 14 is implemeﬁted by a differential
transformer and consists of a cylindrical coil 14a and a core 14b
made of a permanent magnet. The 'leiﬁdﬁcal coil 14a is connected

to an inner end wall of the hollow block 6. The core 14b is

" connected to the bottom of the piston 5. The movement of the core

14b (i.e., the piston 5) causes the coil 14a to output an electric
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signal indicative of the position of the piston 5 in an analog form to
the A/D converter 15. The A/D converter 15 converts the input
signal into a digital signal and oﬁtputs it to the top dead center
determining circuit 16. The top dead center _detérmining circuit
16 monitors the position of the piston 5 based on the signal from

the A/D converter 15 to output a top dead center signal to the

- reciprocating motion controller 21 when the piston 5 has reached

- the top dead center. The reciprocating motion controller 21

compares through the cofnparator 25 an actual top dead center

'position of the piston 5 indicated by the tbp déadl center sigrial with

a reference top dead center position stored in the reference top

dead center position memory 19 to change the amplitude of a

. voltage signal outputted through the amplifier 20 to the base driver

22 acéording to the difference between the actual top dead center

position and the reference top dead center position. The base
driver 22 controls the supply of power (i.e., an output voltage) from

the power supply 17 to the motor 3 based on the inputted voltage

~ signal to adjust the movement of the piston 5 so that the difference

between the actual top dead ce_ntér position and the reference top
dead center position is'decreased-_to zero.

The reference top dead center position determining circuit

23 is connected to a temperature sensor 70 and an operating

condition sensor 75. The temperature sensor 70 measures an

- ambient temperature. The operating condition sensor 75 monitors

a given operating condition such as a required thermal load (i.e., a
refrigeration demand) of the refrigerating system as a function of

the temperature within a refrigerating chamber of the refrigerating |
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system (e.g., a refrigerator). |

The _reference_ top dead center position determining circuit
23 alters the reference top dead center position stored in the
memory 19 according to the ambient temperature measured by the
temperature sensor 70 and the operat.ing condition of the
refrigerating system monitored by- the operating condition sensor
75. | |

| In operation, when the power supply 17 is turned on, the

rotor 3b of the motor 3 is excited and attracted in a horizontal

' 'direction as viewed in the drawing' along wit_h the piston 5,

pressing the spring assembly 8. The spring assembly 8 produces a
reactive force to move the piston 5 in the opposite d1rect10n

thereby causmg the piston 5 to oscillate, mcreasmg and decreasmg

“the volume of the compression chamber ] alternately

The oscillation controller 18 ad_]usts, as described above, the .

output voltage from the power-supply 17 to the motor 3 so that the

difference between the actual top dead center position of the piston

5 monitored by the piston position sensor 14 and the _reference' top

" ‘dead center positio'n stored in the memory 19 may be decreased to

zero. The top clearance of the piston 5 (i.e., the gap between the

head of the piston 5 at the top dead center and an inner wall of the

cyhnder head 7) is, thus, kept constant.
When the ambient temperature and/or the required thermal

load monitored by the temperature sensor 70 and the operating

condition sensor 75 are decreased, it will cause a required

- refrigerating capacity of the linear compressor to be lowered. The

reference top dead center position deterrninirig circuit 23 selects
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one of reference top dead centér positions by look-up using a map
based on the monitored ambient temperature and the thermal load
of the refrigerating system and alters the reference tdp dead center
position now stored in the memory 19 of the reciprocating motion
controller 21 so as to increase the top clearance of the piston 5. An
increase in top clearance of the piston 5 causes the refrigerating
capacity of the Iinear'compressor to be lowered, thereby airoiding
the excess of the compfeésion capacity of the linear compressor
(i.e., the capacity of the refrigerating system).

The linear compressor may also include a quiék refrigeration
manual switch (not shown) which is installed in an operation panel |
6f the. refrigerafor. When the quick refrigeration manual switch is
turned on by an operator, the feference top dead cehter_position |

determining circuit 23 alters the reference top dead center

- position stored in the memory 19 so as to decrease the top

clearan_ce' of the piston 5 for enhancing the refrigerating capacity

regardless of the outputs from the temperature'sénsor 70 and the
operating condition sensor 75.

Fig. 2 shows results of tests pe_rfonned by the iﬁvéntors of this
application and shows that a change in .reférence' top dead center .
poéition to increase the top clearance of the piston 5_causés the |
reﬁigerating capacity' of the lihear compressor to be lowered, but -
the efficiency of the linear compfeSsor hardly changes until a rétio
of the volume of the top clearance of the piston 5 to the volume of
the cylinder 4 reaches 10%. . Specifically, within a range of the ratio
of the {}olume of the top clearance of the piston 5 to the volume of

the cylinder 4 of 10%, the refrigerating capacity may be lowered to
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approximately half according to the environmental and refrigerating
conditions without degrading the efficiency of the linear
compressor and the entire refrigerating system.

Fig. 3 shows a linear compressor according to the second

. embodiment of the invention. The same reference numbers as

employed in Fig. 1 refer to the same parts, and explanation thereof

in detail will be omitted here.

The linear compressor includes an annular stator moving base
27 , a pressure control system 25, and a controller 100. |

The stator mo_ﬁng base 27 rigidly holds the stator 3a of the

- motor 3 on an inner wall thereof and is di'sposed within an annular

chamber 50 formed in a penpheral Wall of the hollow block 6. The

annular chamber 50 has first and second back pressure chambers

. 9262 and 26b deﬁned between ends of the annular chamber 50 and

15

20

25

ends of the stator moﬁng baSe_37, respectively.

The pressure' control system 25 includes pressure control

valves 25a, 25b, 25¢, and 25d, connecting pipes 25e, 25f, 25¢g, and

25h, and pressure pipes 251 and 25j. The connecting pipes 25e

| and 25f connect a suction pipe 24 which lea.ds to the inlet 7a of the

ccmpressor mechanism 2 with the pres.sure control valves 25a and
25b, respect1ve1y The connectlng plpes 25g and 25h connect a
discharge pipe 10 which leads to the outlet 7b of the comipressor

; mechanism 2 with the pressure control Valves 25c¢ and 25d,

respect1ve1y The pressure pipe 25i connects the pressure control

valves.25a and 25c with the back pressure chamber 28b through a

- back pressure p1pe 26b extending through the casing 1. The

pressure pipe 25j connects the pressure control valves 25b and 25d
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with the back pressure chamber 28a through a back pressure pipe

26a extending through the casing 1. .Each of the pressure control

- valves 2Sé to 25d is, for example, a solenoid valve which is actuated

by the controller 100.

The linear compressor of this embodiment also includes a

temperature sensor 70 measuring the ambient temperature and a

pressure sensor 77 measuring the pressure of a refrigerant within :
the discharge pipe 10 which are connected to the controller 100.

When the ambient temperature and/or the pressure of the

refrigerant discharged from the outlet 7b of the compressor

- mechanism 2 are decreased, it will cause the piston 5 to be moved

left, as viewed in the drawing, over the top dead center so that it
may collide with the inner wall of the cylinder head 7. Therefore,
when either or bd’;h of outputs from the.temperature sensor 70 and
thé pressﬁfe'sensor 77 exceed given lower threshold values, the
controller 100 opens the pressure control valves 25a and 25d while
it éloses the pressure control valves 25b and 25c té éstablish

communications between the back pressure chamber 28a and the

outlet 7b and between the back pressure chamber 28b and the inlet

7a of the compressor mechanism 2. The inner pressure of the back

preésure chamber 28a is, thus, increased, while the pressure of the |
back préssﬁre cheimber 28b is decreased, the_reby causing the stator
m'oving base 27 to be urged right, as viewed in the drawing, to shift _

the center of oscillation of the piston 5 away from the cylinder block

7. This avoids the collision of the piston 5 with the inner wall of the.

cylinder head 7 which will contribute to unwanted mechanical noise -

and damage of the piston 5.
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Fig. 4 shows a linear compressor according to the third
embodiment of the invention which is different from the one shown

in Fig. 3 only in that a coil spring 29 is disposed between a holder

- 45 mounted on an inner wall of the hollow block 6 and the stator 3a

of the linear motor 3 which produces a spring pressure to hold the

~ stator 3a from being shifted left, as viewed in the drawing. Other

arrangements are identical, and explanation thereof in detail will be |
omitted here. | |

When the linear compressor of the second embodiment in Fig.

3 is tumed off, the linear motor 3 may be stopped with the stator 3a

bemg shifted left, as viewed in the drawing, away from a desired

~ center of oscillation of the piston_S.'_ When the linear eompressor is

turned on from this state, it may cause the piston 5 to pass over the

| ~ top dead center and collide with the inner wall of the oylinder-block

7. The coil spring 45 of this embodiment, as described above, holds

the stator 3a in a desired position (e g., the desired center of

.oscillation of the piston 5) When the pressures within the back

- pressure chambers 28a and 28b are balanced after the linear

compressor is turned off, thereby avmdmg the colhs1on of the piston
5 with the inner wall of the cylinder block 7 1mmed1ately after the
linear compressor is turned on.

Instead of the coil spring 29, an elastlc member such as

rubber may be used

Fig. 5 shows a linear motor 3 which may be employed in the

above embodiments.

The linear motor 3 consists essentially of a stator 3a and a

rotor 3b. The stator 3a includes an annular inner yoke 101, an
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annular outer yoke 104, and a coil 106. The inner yoke 101 and the

“outer yoke 104 are secured on the hollow block 6, as shown in F1g

1. The outer yoke 104 has two madnetm poles 102 and 103. The

‘rotor 3b includes a cylindrical permanent magnet 107 and has the

piston 5 pass through the bottom thereof.
The outer yoke 104 includes, as shown in Fig. 6, a plurality of

) separé.te blocks 104a, 104b, 104c, and 104d whose end surfaces
‘114a, 114b, 114c, and 114d are glued or welded to each other.
‘Each of the blocks 104a to 104d hae, as shown in Figs. 7 and 9,

‘formed in an inner wall thereof a groove 113 in which th.e. coil 106 o

is ﬁtted
The outer yoke 104 may be formed with at least two separate

blocks.

" In fabrication of the coil 106 and the outer yoke 104, the coil .
106 is, as shown in Fig. 8 ﬁrst méele by tensioning atnd winding |
wire around é bobbin 150 outward in a radial direction at high
density. Next, the bobbin 150 is drawn from the coil 106 and fitted
into the grooves 113 of the blocks 104a to 104d of the outer yoke

- 104. Finally, the blocks 104a to 104d are glued or welded to each

other to make up the outer yoke 104.

‘The coil 106 may be impregnated with a resin liquid for

: avmdmg deformation and protection thereof.

In conventlonal linear motors, a stator is usually made by
winding wire within a groove formed in an inner wall of a one-piec_e
annular outer yoke inward in a radial direction. It is, thus, difficult
to wind the wire under high tension. In contfast to this, the stator

3a of this embodiment is, as described above, made by fitting the
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coil 106, which is formed by winding the wire outward in the radial |
direction under high tension, in the grooves 113 of the blocks 104a

to 104d and joining the bloéks 104a to 104d to complete the outer

yoke 104. The coil 106 of this embodiment, therefore, has a higher

space factor and a greater number of turns per volume as compared
with the conventional linear motofs, This reduces a copper loss
that is proportional to the square of current flowing through the

coﬂ, thereby resulting in grcatly_ irriproiréd éfficiency of the linear

" motor 3.

10 .

15.

20

25

' _.Figs. 10, 11, and 12 show the first rnodificafion of the outer
yoke 104 used in the linear motor 3. '
" The outer yoke 104 of this embodiment includes twelve fan-

shaped separate blocks 104a identicél in size and shape with each

other. Each of the s‘eparate' blocks 104a consists of a central

portion 80 and first and second outer portions 90 and 101. The

* central portion 80 is.formed with quadrangular prism-shaped

laxriinations 70 made from a material having a higher permeability.
The first and second outer portions 90 and 101 are each formed
with. a triangular pr_ism-Shaped member madé .from,' for example,
resin having the permeability lower thaﬁ that of the central portion
80 and the electrié resistance greatér than that of the central

portion 80. Each of the blocks 104 is fabricated by sandwiching the

- central portion 80 between the first and second portions 90 and

101 and impregnating them with resin.
Each of the first outer portions 90 has, as shown in Figs. 10

and 12, formed therein a circular recess or groove 210. Each of the

~ second outer portions 101 has, as clearly shown in Fig. 12, formed
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therein a cylindrical. protrusion .220. The assembly of the outer
yoke 104 is accomplished by inserting the cylindrical protrusion

- 220 of each of the second outer portions 101 into the circular

groove 210 of one of me first outer portion 90 from' an axial

direction thereof to join all the blocks 104a.. | _
Each of fhe blocks 104 may be surface—finished 'before the

outer yoke 104 is assembled Altematlvely the outer yoke 104 may 3

be surface-fmlshed after being assembled

' The eddy current loss of a linear motor is usually proporﬁonal
to the square of the thickﬁess of a yoke, but decreased greaﬂy in
this embodlment by the formation of the central portion 80 of the
outer yoke 104 with the laminations 70 havmg the higher

permeablhty, Whlch results in greatly improved eff1c1ency of the. |

linear motor 3.

| Each of the blocks 104, as described above, has disposed on

both sides of the central portion' 70 the first and second outer

portions 90 and 101 each having the lower peﬁneability and higher

. resistance, thereby minimizing the leakage of magnetic flux from

the central portion 70 of each of the blocks 104 to adjacent one,
thus resultmg in a decrease in copper loss. |

The outer yoke 104 of this embodlment does not have the coil
106, but may have the same as needed.

The inner yoke 101 shown in Fig. 5 may be fabncated in the

" same manner as descnbed above.

| Figs. 13, 14, and 15 show the first modification of the outer

| yoke 104 used in the linear motor 3.

‘The outer yoke 104 of this embodiment includes twelve
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separate blocks 215 and an annular block retainer 216. Each of the |
blocks 215 is, as clearly shown in Fig. 14, formed with quadrangular
prism-shaped laminations 217 made from a material having a higher

permeability. The block retainer 216, as clearly shown in Fig. 15,.

‘consists of a strip member 219 and twelve C-shaped holders 218.

The strip member 219 is flexible and made of, for example, resin

) which has the permeability 1ower_ than that of the biocks 215 and

the resistance greater than that of the blocks 215. - This avoids the

flow of magnetic flux through the strip member 219 between

adj acér_lt two of the blocks 215, thereby minimizing the copper loss.

The C-shaped holders 218 are glued on an inner surface of the

‘strip member 219 at regular intervals and hold therein the blocks

215, as shown in Fig. 13;' in a circumferential direction with regular
gaps 220.. The formation of the gaps 220 bc_tween_ adjacenf two of -
the blocks 215 increases a surface area of the outer. yoke 104,
thereby facilitating _thé: cooling of the linear motor 3 |

The outer yoke 104 of this embodiment does nof héve the coil
106, but may have the same as needed.

The inner ybke 101 shown in Fig. 5 may be fabricated in the

same manner as described above.

While the present invention has been disclosed in terms of

‘the preferred embodiment in order to facilitate a better

: understanding thereof, it should be appreciated that the invention

can be embodied in various ways without departing from the
principle of the invention. Therefore, the invention should be
understood to include all possible embodiments and modification to

the shown embodiments which can be embodied without departing
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from the principle of the invcntio.n as set forth in the appended

-claims.
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‘WHAT IS CLAIMED IS:
1. A linear motor comprising:
a rotor; and

| a stator including an annular yoke, the yoke being formed with a plurality of
~ blocks each constituting a circﬁmferential portion of the yoke, each of the blocks
including a central section and first and second outer sections disposed on both sides of
the central section, the central section being made consisting of laminations made from
a material having a higher permeability, the first and second outer sections each being
made from a material having a permeability lower than that of the central section and

an electric resistance greater than that of the central section.

2. A linear motor as set forth in claim 1, wherein the laminations making up the
central section of each of the blocks of the yoke. are laid to overlap each other in a

circumferential direction of the yoke.

3. A linear motor as set forth in claim 2, wherein the central section of each of the
blocks of the yoke is quadrangular prism-shaped, and each of the first and second outer

sections is triangular prism-shaped.

4, A linear motor as set forth in claim 1, wherein the central section and the first

and second outer sections are joined to each other using resin.

5. A linear motor as set forth in claim 1, wherein the first outer section of each of

" the blocks of the yoke has a protrusion formed on a surface facing in a circumferential
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direction of the yoke, and the second outer section has formed in a surface facing the
circumferential direction of the yoke a groove in which the protrusion is fitted for

joining the blocks to each other to complete the yoke.

6. A linear motor comprising:

a rotor;

a stator including an annular yoke, the yoke being formed. with a plurality of
blocks each constituting a circumferential portion of the yoke, each of tﬁe blocks being
formed with laminations made from a material having a higher permeability; and

an annular retainer retaining the blocks on an inner surface thereof at regular
intervals .in a circumferential direction of the retainer, said retainer including a strip
member and holders, the strip member being made from a material having a
permeability lower than that of the yoke and an electric resistance greater than that of
.the yoke, each of the holders holding therein one of the blocks and being glued on the

strip member.

7. A linear motor as set forth in cléim 6, wherein each of the holders is made of a

C-shaped member having disposed therein one of the blocks.



