L. MOTOR W TH BUI LT- I N THERMAL PROTECTOR BACKGROUND OF THE | NVENTI ON|

P £ d.of the Invention The present invention relates to a nolded notor with
a W nding nol ded using a synthetic resin nolding nmaterial which has

el ectrical insulation properties. Description of the Related Art Hitherto,
as disclosed in Japanese Utility Mdel Nol 5-2553 (H0O2K3 éffé f or exanpl e,
the notors ext MODRED M@T@Rr{/’ﬂi’éHthHL&-INoﬂf i PROOREGTORer s or
the like frequently have stator cores and coils, nanely, stator w ndings,
whi ch are integrally nolded using thernosetting resin as a nolding nmateri al
whi ch has electrical insulation properties (this type of a notor will be
her ei naf t eBAEKGREUND OF EHED INMEMIKIN) . There is a danger that
overcurrent flow ng through the coils of such nol ded notors generates

abnor mal hE&ield okt haventlOmrning or a fire. For this reason, this type of

a nol ded notor js provided with a fhernal . < g
The gresent {nvention reltates to a molded motor with a winding

oW

molded using a synthetic resin molding material which has electrical
insulation properties.

Description of the Related Art

Hitherto, as disclosed in Japanese Utility Model No. 5-2553
(HO02K3/44), for example, the motors extensively used for the fans of
household air conditioners or the like frequently have stator cores and coils,
namely, stator windings, which are integrally molded using thermosetting
resin as a molding material which has electrical insulation properties (this
type of a motor will be hereinafter referred to as "a molded motor™).

There is a danger that overcurrent flowing through the coils of such
molded motors generates abnormal heat, leading to burning or a fire. For
this reason, this type of a molded motor is provided with a thermal
protector which is shown as a thermal element in the said Utility Model.

The thermal protector has a bimetallic contact sealed in a bottomed
tubular square resin case. The resin case normally measures approximately
3.9 mm by 15.5 mm by 7.3 mm and 0.9 mm thick.

The thermal protector is installed either by integrally molding it in a
molding material of the mo}ded motor or by inserting it a preformed
recession from the regf at tﬁé tn%me gf m;plg_i‘mg @;S %thia{ s.g;%iélgtility Model.
Thus, if the winding should generate ab}i(t)‘is-\mal‘é‘heét’; Fren*theimetal senses
the abnormal heat andocauses the supply of elestric. currents to be cut off so

as to protect the motor.



protector which is shown as a thernal element in the said Uility Mdel.
sThe thermal protector has a binetallic contact sealed in a bottomed tubular
square resin case. The resin case normally neasures approximately 3.9 mm by
15.5 nmby 7.3 mmand 0.9 nmthick. The t(?ermal protector is installed
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is subjected during the molding process, with a resultant disturbed operating
point of the bimetal contact.

More specifically, the temperature at which the heat deformation of
polybutylene terephthalate material begins, even when it is reinforced with
glass fiber, is +200 degrees centigrade under a pressure of 18.6 kg/cm 2,

The same material- with no reinforcement begins to exhibit heat deformation
at +60 degrees centigrade under the same condition. The molding
temperature and pressure applied to an unsaturated polyester resin molding
material used for the molded motor are + 160 degrees centigrad:e and 70
kg/em ? |, respectively. The molding temperature and pressure would easily
deform the resin case.

For the reason stated above, the conventional molding involves a
complicated process wherein a steel cover is placed over the thermal
protector before putting the thermal protector on the windings of the stator
and mblding them.

The method in which the thermal protector is inserted in the preformed
spot from behind as disclosed in the Utility Model mentioned above also
presents a problem of slow heat conduction because no direct contact with
the windings can be made, resulting in delayed protection due to an
increased time lag before the thermal protector is put in operation after
abnormal heat generation occurs. To avoid the problem, an attempt has
been made to set a lower operating point of the bimetal; however, this has

posed a new problem in that malfunction frequently takes place.



protfector integrally in the nolding material poses a problemin that the
Jesin case is deforned because of the tenperature and pressure to which it
i s subjected during the nolding process, with a resultant disturbed
operating point of the binetal contact. More specifically, the tenperature
at which the heat deformation of polybutybene terephthal ate materi al

begi ns, even when it is relnforced with gfass fiber, is +200 degrees

centi gradeg 2 8ESH A gcm 2 . The sanme material with no
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by a thermal protector.

To this end, according to the present invention, there is provided a
molded motor which has a stator core, a stator winding mounted on the
stator core, a rotor which rotates when subjected to a magnetic field
generated by the stator winding, and which is formed by molding at least a
part of the stator winding with a synthetic resin molding material; the
molded motor being constructed by a thermal protector which is composed
of a bottomed tubular synthetic resin case and a bimetal contact sealed in
the case and which opens or closes at a predetermined temperature, and a
connection for controlling the supply of electric currents to the stator
winding via the bimetal contact of the thermal protector; wherein the
synthetic resin molding material brings the synthetic resin case of the
thermal protector in contact with a coil end of the stator winding, keeps the
synthetic resin case and the molding material in close contact, and has the
connection embedded therein.

The connection is a wiring pattern formed on a printed circuit board
embedded in the molding material. The bimetal contact of the thermal
protector and the stator winding are connected through the wiring pattern.

According to the present invention, the thermal protector is molded
integrally with the synthetic resin case kept in contact with the coil end of

the stator winding and the molding material in close contact with the



and hol ding them The nmethod in which the thermal protector is inserted in
¢ he preformed spot from behind as disclosed in the Wility Mdel nentioned
above al so presents a problem of slow heat conduction because no direct

contact with the wi ndings can be nade, regulting in delayed protection due
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In the molded motor according to the present invention, the synthetic
resin case of the thermal protector is molded using a resin material, the heat
deformation temperature of which under the pressure applied during
molding is higher than the molding temperature.

- Further, the synthetic resin case of the thermal protector is molded
using a resin material which exhibits no or an extremely small amount of
deformation at the molding temperature and under the molding pressure
during the molding process.

Furthermore, the synthetic resin case of the thermal protector is
molded using polyphenylene sulfide resin, the heat deformation temperature
of which is +260 degrees centigrade or higher under the pressure of 18.6
kg/cm 2 .

With such an arrangement, the deformation of the synthetic resin case
of the thermal protector can be controlled to zero or to an extremely small
amount; therefore, malfunction can be prevented, thus ensuring accurate
protective operation.

In addition to the features described above, the stator winding of the
molded motor in accordance with the present invention uses the stator
winding for a toroidal type motor; the resin case of the thermal protector is
in contact with the coil end of the stator winding.

Moreover, the stator winding is a split-phase winding, a salient-pole
winding, or the stator winding of a shaded-pole motor, the resin case of the

thermal protector is in contact with the coil end of the stator winding.



the Present invention to provide a nolded notor which is capable of
achi evi ng easi er assenbly and al so of enabling accurate protective
operation by a thermal protector. To this end, according to the present
invention, there is provided a nol ded motsor. which has a stator core, a
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polyphenylene sulfide resin, which has the heat deformation temperature of
+260 degrees cenﬁgrade or above under the pressure of 18.6 kg/cm * ‘and a
flow length of 120 mm at a temperature of +320 degrees centigrade and
under a pressure.of 1000 kg/cm * at a temperature of +290 to +310 degrees
centigrade to melt it, then injecting the melt in a predetermined metal mold,
the temperature of which is controlled to +150 degrees centigrade under an
injection pressure of 50 to 70 kgffcm ? . After the injection, the iﬁjected
melt is cooled to form a bottomed tubular resin case, then a bimetal contact

is inserted in the resin case and sealed with a lead wire led out.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a longitudinal side view of a molded motor in accordance

with the present invention;

Fig. 2 is a longitudinal side view of a stator of the molded motor in
accordance with the present invention;

Fig. 3 is a rear view of the stator shown in Fig. 2;

Fig. 4 is a front view of the stator shown in Fig. 2;

Fig. 5 is a top cross-sectional view of the molded motor in accordance
with the present invention,

Fig. 6 is a top view of a stator core of the molded motor in accordance

with the present invention;



connéction enbedded therein. The connection is a wiring pattern formed on a
printed circuit board enbedded in the nolding nmaterial. The binmetal contact
of the thermal protector and the stator w nding are connected through the
wiring pattern. Accordi ng to the present ignvention, the thernal protector
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Fig. 9 is an electrical circuit diagram of the molded motor in

accordance with the present invention,

Fig. 10 is a longitudinal cross-sectional view of a metal mold for the
thermal protector shown in Fig. 7; and

Fig. 11 is a longitudinal cross-sectional view of the metal mold
illustrative of the manufacturing process of the molded motor in accordance

with the present invention.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT

An embodiment of the present invention will be described in detail

with reference to the accompanying drawings. Fig. 1 is a longitudinal side
view of a molded motor M (single-phase induction motor) in accordance
with the present invention. As shown in Fig. 1, the molded motor M has a
stator A, a rotor B, and a rotary shaft C. A coil 3, which is a stator
winding, is toroidally wound around yokes 1c and 2c which have teeth 1b
and 2b, respectively, of an iron core 1 via an insulator 2. A premixed
molding material composed of unsaturated polyester, which serves as an
electrically imsulating synthetic resin, is charged from outside to mold a
frame 4.

As shown in Fig. 6, the rotor core 1 is obtained by providing the
semicircular, toroidal iron cores la and 2a, which are comprised of a
plurality of semicircular, toroidal electromagnetic steel plates with lugs 5

clamped by crimping, with the insulator 2, which is shaped like a



resin case of the thermal protector is nolded using a resin material, the

lmeat deformation tenperature of which under the pressure applied during

nmol ding is higher than the nolding tenperature. Further, the synthetic

resin case of the thermal protector i s molyded using a resin material which
or mat i n at the noldin
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A which is constituted by the stator core 1, the insulator 2, and the coil 3.

The insulator 2 has pins 38 for retaining the printed circuit boards; the
printed circuit boards 12A and 12B are mounted onto the insulator 2 by
positioning retaining holes 40 made in the printed circuit boards 12A and
12B onto the retaining pins 38. This enables the printed circuit boards
12A and 12B to be retained on the insulator 2 and also the two iron cores
1a and 2a of the stator core 1 to be annularly connected by the printed
circuit boards 12A and 12B. The printed circuit boards 12A and 12B are
installed on the coil end side of the stator A so that they do not touch coil
3.

The stator core 1 with the coil 3 attached is integrally molded using
the molding material and solidified to make the stator A. At this time, the
printed circuit boards 12A and 12B are embedded in the molding. The
thermal protector S, which is connected to the printed circuit board 12A, is
in contact with the coil 3 on the coil end side of the stator A and molded as
one piece using the molding material.

The printed circuit boards 12A and 12B have a plurality of wiring
patterns between a terminal 13 (of only the printed circuit board 12A) to
which a power supply is connected and a plurality of connections 24 to
which the coil 3 is connected as it will be discussed later. For a four-pole
motor, for example, wiring patterns D, E, F, G, and N for connection are

provided as shown in Fig. 5. The thermal protector S is connected to a



nol ded notor in accordance with the present invention uses the stator

s nding for a toroidal type notor; the resin case of the thermal protector
is in contact with the coil end of the stator wi nding. Mreover, the stator
winding is a split-phase wi nding, a salliegt-pole wi nding, or the stator

wi ndi ng of a shaded-pole notor; the_resin case of the therpmal protector is
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which portion does not have the coil function.

The printed circuit boards 12A and 12B have the plurality of
connections 24 which project on the outer and inner circumferences thereof.

The connections 24 are shaped to flare outward; wiring péttems 25 which
extend from the wiring patterns D, E, F, G, and N to the surfaces of the
connections 24 are also flared similarly to the connections 24. Lead wires

" 26 of the coil 3 are wrapped around and soldered to the connections 24
which include the wiring patterns. |

The printed circuit boards 12A and 12B have contacting sections 28
for retaining pins 27 of the printed circuit boards 12A and 12B, the
contacting sections 28 being positioned to evade the wiring patterns.
Attached to the printed circuit board 12A are lead wires 15 through which
power is supplied and which are connected to the terminal 13; the lead
wires 15 are clamped by a synthetic resin bushing 16 which is fixed to the
lead wire 15 to protect the lead wires against heat or pressure generated
during molding or to improve their adhesion with resin.

In Fig. 1, the frame 4 is provided with a bearing housing 6 which is
molded integrally with the frame 4 on one side thereof in the axial
direction. A bracket 9, which has been made by drawing, is provided on
the other side of the frame 4 in the axial direction. The bracket 9 is fixed
to the frame 4 by a screw 10; a bearing 11 and a bearing 7 fitted inside
support the rotor B which has the rotor winding.

The thermal protector S according to the invention will now be



pol yphenyl ene sul fide resin, which has the heat deformation tenperature of
+260 degrees centigrade or above under the pressure of 18.6 kg/cm2 and a
flow length of 120 nmat a tenperature of +320 degrees centigrade and under
a pressure of 1000 [err] at a tenperaturegof +290 to +310 degrees
centigrade to nelt it, then injecting the nelt in_a predeterm ned netal
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56 and 57 made of polyphenylene sulfide resin, and an epoxy sealing
material 58 which are all placed in a bottomed tubular square resin case 50.

The resin case 50 measures 3.9 mm by 15.5 mm by 7.3 mm and 0.9
mm thick; it is molded using polyphenylene sulfide resin.

The heat deformation temperature of the polyphenylene sulfide is +260
degrees centigrade or higher under a pressure of 18.6 kg/cm * and the flow
length thereof is 120 mm at a temperature of +320 degrees centigrade and
under a pre:ssure of 1000 kg/cm 2 .

As shown in Fig. 10, to mold the resin case 50, a core 63 is inserted
between an upper die 61 and a lower die 62, then the polyphenylene sulfide
resin, which has been melted in a cylinder 67, is injected through an inlet
64 into the cavity formed between the upper die 61 and the lower die 62
via a nozzle 66. At this time, in the foregoing part of the cylinder 67, a
polyphenylene sulfide pellet is predried at +140 degrees centigrade for three
hours. The temperature of the hopper side of the cylinder 67 is controlled
to +290 to +300 degrees centigrade, that of the nozzle side of the cylinder
67 1s controlled to +310 degrees centigrade, and that of the nozzle 66 is
controlled to +310 to +320 degrees centigrade. The temperatures of the
upper die 61, the lower die 62, and the core 63 are controlled to +150

degrees centigrade; the injection pressure is controlled to 50 to 70 kgf/cm *

As mentioned above, the flow length of the polyphenylene sulfide is



Fig. 5 is a top cross-sectional view of the nolded notor in accordance with
the present invention; Fig. 6 is a top view of a stator core of the nol ded
notor in accordance with the present invention; -6- Fig. 7is atop
cross-sectional view of a thermal protectqp huilt in the nolded notor in

accordance w.t.h the esent invention,.,.Fig. 8 is a .cross-sectional view
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melted resin material into the mold.

After the injection, the upper die 61, the lower die 62, and the core 63
are cooled. When the polyphenylene sulfide solidifies, the resin case 50 is
taken out of the mold. Then, the arm 54, the bimetal 53 and moving
contact 51, the plate 55 and the fixed contact 52, the insulating members 56
and 57, and the lead wires 59 and 60 connected to the arm 54 and the plate
55, respectively, are inserted in the resin case 50 and sealed using the
sealing material 58, with the lead wires 59 and 60 pulled out. This
completes the thermal protector S.

The polyphenylene sulfide is frequently a filler such as glass fiber; it
may produce a small amount of a corrosive gas during molding. Hence, a
material which has both wear resistance and corrosion resistance must be
used for the mold.

In the case of the molded motor M, as shown in Fig. 11, the toroidal
msulator 2 is attached, the stator core 1 provided with the coil 3 and the
printed circuit boards 12A and 12B is set in the mold constituted by an
upper die 29 and a lower die 30, then a. molding material composed of
unsaturated polyester is injected through two inlets 31 to mold the stator A.

The molding temperature at that time is +160 degrees centigrade and
the pressure is 70 kg/cm > . When injecting the synthetic resin, the
retaining pins 27 jut out from the upper die 29 to form holes 28A in the
rear surface of the frame 4 as shown in Fig. 3 and come in contact with the
contacting sections 28 of the printed circuit boards 12A and 12B to position

and hold in place the printed circuit boards 12A and 12B. This prevents



Fig. "11 is a longitudinal cross-sectional view of the netal nold

il lustrative of the manufacturing process of the nolded notor in accordance
with the present invention. DETAILED DESCRI PTI ON OF THE PREFERRED

EMBODI MENT An enbodi ment of the present iR entlon wi |l be described in

ongi t ud nafi PRETER i it oaBR TR AN ﬁg%g%ma&r. deformesh)
mtor M ﬁZQﬁﬁdWAIﬁﬁlf? PR, R ol @?éf 333’&31? tB. By spliciied Tosidir, <
Ceeth [b andidhdhs éia&é@ﬁdﬁa@" o TR RS, | 720 vbn o have
e an ol cctri caty melifie AREBEIECABRIAETRNNAV RIRRINER) The bR SEHIES
o103 1 e ASeHOHR 0 el prbleAgP ST 198 fchy &%%bf@m}ﬁ?ﬁm?i’oged of

conpri sed Oﬁlé‘polyphenylene sulfide, which has the higher heat deformation

temperature than the conventional polybutylene terephthalate as described
above; therefore, the deformation of the resin case 50 can be controlled to
zero or an extremely small amount even when it is molded with the
molding material at the temperature and under the pressure stated above.
Hence, the distortion problem of the thermal protector S itself can be
solved; and malfunction of the thermal protector S can be prevented. This
has been proven by an experiment wherein a molded stator A was inserted
in an oven; the bimetal 53 used for the experiment had an operating
temperature of +130 degrees centigrade and a resetting temperature of +90
degrees centigrade. A steel cover or the like for protecting the thermal
protector during molding is no longer necessary, resulting in a remarkably
simplified mounting work involved in the molding process.

Fig. 9 shows the electrical circuit diagram of the molded motor M,
wherein 3M and 3A respectively denote a primary winding and an auxiliary
winding constituting the coil 3, which is the stator winding, and they are
connected to a commercial AC power supply AC via the thermal protector
S in accordance with the present invention and a triac 63. The gate of the
triac 63 is controlled by a controller 64 to which the output of the Hall
element H for detecting the number of revolutions is connected. A
capacitor 62 is connected in series to the auxiliary winding 3A.

The operation in the configuration stated above will be described. It



plurality of semicircular, toroidal electromagnetic steel plates with |ugs

5 clanped by crinping, with the insulator 2, which is shaped |like a -7-
semcircular toroid, and the coil 3, then by butting them agai nst each
ot her and gluing themtogether with the nmglding material to formthe
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circuit boagds:or B to begin rotating. The controller 64 controls the conducting
timing of the triac 63 in accordance with the output of the Hall element H
so as to control the number of revolutions of the molded motor M.

If an overcurrent should flow into the coil 3, namely, 3M and 3A, due
to the rotator B locking or the like, with resultant generation of abnormal
heat, the bimetal 53 is put in operation to drive the arm 54, thereby
separating the moving contact 51 from the fixed contact 52 which were in
contact in Fig. 8. This cuts off the supply of electric currents to the coil 3
and stops the revolution of the molded motor M. In this case also, the
thermal pfotecior S is in contact with the coil 3 to ensure good heat
conductivity, which enables accurate operation of the bimetal 53.

The embodiment employs the induction motor; however, it may also
be applied to a DC motor. Likewise, the coil 3 of the stator A in the
embodiment is toroidal type; however, it is not limited thereto and it may
alternatively be the split-phase winding, the salient-pole winding, or the
shaded-pole type.

Thus, according to the present invention, the resin case can be molded
with the molding material while it is kept in contact with the windings to
fabricate the thermal protector; émd the molding material is in close contact
with the surface of the resin case. This makes it possible to significantly
simplify the installation of the thermal protector and also to permit easier
assembly of molded electric equipment. Moreover, the heat transfer

between the thermal protector and the windings can also be improved,



12A and 12B to be retained on the insulator 2 and also the two iron cores
ta and 2a of the stator core 1 to be annularly connected by the printed
circuit boards 12A and 12B. The printed cjrcuit boards 12A and 12B are
installed on the coil end side of the stator” A so that they do not touch
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Especially because the resin case of the thermal protector can be made
smaller and thinner, it is best suited for protecting the stator winding of a

toroidal type motor which can be made smaller.



provi ded as th e thermal protector S is connected to a
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have the C ted ci rcwt boardsléA andlZB hav.e t he

Gl Feunt et ences | EE&W%@%W%‘?E@#&% té*"?ﬁﬁ%e% staﬁgfmﬂgi‘%mgpated
Vo' the bur AR atlt €Breva FEr MR B6ated Wi SULIEER b armlenshie A8 ™
connect | 0NSpdbrates gx"!&aﬁﬁsst%r%xﬂcﬂﬁgc‘&hh %h%wlm&eﬁ@@wﬁfmaﬂg‘%t jehdief ed

to the conn%
part of said stator winding with a synthetic resin molding material, said

molded motor comprising: _

a thermal protector composed of a bottomed tubular synthetic resin
case and a bimetal contact which is sealed in said case and which opens or
closes at a predetermined temperature; and

a connection for controlling the supply of electric currents to said
stator windihg via said bimetal contact of said-thermal protector;

wherein said synthetic resin molding material brings said synthetic
resin case of said thermal protector in contact with a coil end of said stator
winding, keeps said synthetic resin case and said molding material in close

contact, and has said connection embedded therein.

2. A molded motor according to Claim 1, wherein said connection is
a wiring pattern formed on a printed circuit board embedded in said
molding material and said bimetal contact of said thermal protector and said

stator winding are connected through said wiring pattern.

3. A molded motor according to Claim 1, wherein a case of said
thermal protector is molded using a resin material, the heat deformation
temperature under a molding pressure of which is higher than the molding

temperature.

4. A molded motor according to Claim 1, wherein the case of said

\
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whi ch i ncl ude t r The printed circuit boards 12A and 12B
have contactin ng Iﬂ ﬁﬂ mu@’ retal ning pins 27 of the printed circuit
boards 12A and ng sections 28 being positioned to evade
the wiring patterns. Attached to the pringgd_circuit board 12A are |ead

15th h; whi | i ed and which cted to th
Cer m nal 13heiiHal PRafreipn Komol 3sﬁéf’£nfse@p£s?wnat'e§w?r BB Bashi ng 16
Wh'h'f to,the | ead 5t tect t d t heat
or_pressur chfé‘ém%gpgﬁoaéﬁl SHBEDY sl A oY F AT SRS Brfood
Fi ded, Wi th b h 6 V\:h h
ot ded i n dpeced (5 5 moRRe tapdafifeqis Bresufnal dor HSHomaldme.

direction. A bracket 9, which has been made by draw ng, is provi ded on the
other side of the frame 4 i'n the axial direction. The bracket 9is flxed to

Suppor 1 the rorr & dldR adetirasiale B IR Aol (i Sie PE R
according tg.LAgI HpsEREOCTs Mdiie8WEiRE a polyphenylene sulfide resin, the heat

deformation temperature of which is +260 degrees centigrade or above

under a pressure of 18.6 kg/cm *

6. A molded motor according to Claim 1, Claim 2, Claim 3, Claim 4,
or Claim 5, wherein said stator winding is a stator winding of a toroidal
type motor and the case of said thermal protector is in contact with a coil
end of :said stator winding.

7. A molded motor according to Claim 1, Claim 2, Claim 3, Claim 4,
or Claim 5, wherein said stator winding is a split-phase winding, a
salient-pole winding, or a shaded-pole motor stator winding, wherein the
case of said thermal protector is in contact with a coil end of said stator

winding.

8. A molded motor comprising a thermal protector which is
fabricated by:

heating a polyphenylene sulfide resin, which has a heat deformation
temperature of +260 degrees centigrade or above under a pressure of 18.6
kg/om ? and a flow length of 120 mm at a temperature of +320 degrees

centigrade under a pressure of 1000 kg/cm * | at a temperature of +290 to

+310 degrees centigrade to melt it;



-9- described with ig. 7 and Fig. 8. The thermal protector S
i's constituted pn'wmﬂuﬁmﬁmgﬂ tal 53 and a noving contact 51 attached
to an arm 54 made of a conducCtsi ve nmaterial, a plate 55 made of a conductive
material and a fixed contact 52 attached tther eto, lead wres 59 and 60

6 and 57 mmde ioniE, MELRE Lhfidatyied AR I, g TPkt BF " °
50, The r coYHEiS Crdlied BhOEPS0 bl bhBEFde B ANBERIOE Ty dshe”

thick; it i %offwl ﬁeﬂip i pol yphenyl ene sul fide resin. The heat deformation
terrperaturé) tt € nyl ene sulfide is +260 degrees centigrade or

hi gher under oIS AliedROuldif 14 18R A Bou{orad AL &gy cof 15 120

ggrees centigra
inserting a bimetal contact in said case; and

sealing said case with a lead wire pulled out.



undef a pressure of 1000 [err]. As shown in Fig. 10, to nold the resin case
50, a core 63 is inserted between an upper die 61 and a | ower die 62, then
t he pol yphenyl ene sul fide resin, which has been nelted in a cylinder 67, is
injected through an inlet 64 into the cavity formed between the upper die
61 and the |lower die 62 via a nozzle 66.1 t this tinme, in the foregoing
part of the cylinder 67, a polyphenylené’'sulfide pellet is predried at +140
degrees centigrade for three hours. The tenperature of the hopper side of
the cylinder 67 is controlled to +290 to +300 degrees centigrade, that of
the nozzle side of the cylinder 67 is controlled to +310- degrees
centigrade, and that of the nozzle 66 is controlled to +310 to +320 degrees
centigrade. The tenperatures of the upper die 61, the lower die 62, and the
core 63 are contr oMEIUDED MGDORSWIEHBURT-IN THERMATIePROTEATOR pressure
is controlled to 50 to 70 [err] As nentioned above, the flow length of the
‘pol yphenyl ene sulfide is

ABSTRACT

A molded motor permits easier assembly and accurate protective operation by a
thermal protector (5). The molded motor is équipped with a thermal protector (5) which is
comprised of a bimetal contact (53) sealed in a bottomed tubular resin case (50). The thermal
protector (5) is molded integrally with a winding while keeping the resin case (50) in contact
with the coil end thereof. A molding material used for the molding is in close contact with
the surface of the resin case (50).

Fig. 8



- ﬂﬁwS 120 mm at the tenperature of +320 degrees centigrade and under the
pressure of 1000 [err] ; accurate nolding can be achieved by controlling
the tenperatures and pressure as stated above and by evenly injecting the
melted resin material into the nold. After the injection, the upper die 61,
the I ower die 62, and the core 63 are cool ed. ‘Wen the pol yphenyl ene
sulfide solidifies, the resin case 50 i$/taken out of the nold. Then, the
arm 54, the binetal 53 and noving contact 51, the plate 55 and the fixed
contact 52, the insulating nenbers 56 and 57, and the |lead wires 59 and 60
connected to the arm54 and the plate 55, respectively, are inserted in the
resin case 50 and seal ed using the sealing material 58, with the lead wires
59 and 60 pulled out. This conpletes the thernal protector S. The

pol yphenyl ene sulfide is frequently a filler such as glass fiber; it may
produce a small anount of a corrosive gas during nolding. Hence, a

FIG |




mat er fal whi ch has both wear resistance and corrosion resistance nust be
used for the nold. In the case of the nolded nmotor M as shown in Fig. 11,
the toroidal insulator 2 is attached, the stator core 1 provided with the
coil 3 and the printed circuit boards 12A and 12B is set in the nold
constituted by an upper die 29 and a lower die 30, then a nolding nmateri al
conposed of unsaturated pol yester is ir%;f%ed through two inlets 31 to nold
the stator A The nolding tenperature a at tinme is +160 degrees
centigrade and the pressure is 70 [err]. Wen injecting the synthetic
resin, the retaining pins 27 jut out fromthe upper die 29 to form hol es
28A in the rear surface of the frane 4 as shown in Fig. 3 and cone in
contact with the contacting sections 28 of the printed circuit boards 12A
and 12B to position and hold in place the printed circuit boards 12A and

12B. This prevents F' G 2




- 11 * the printed circuit boards 12A and 12B from being di sl ocated or

def ormed and enabl es the printed circuit boards 12A and 12B to be
solidified together with the stator Ain the predeterm ned positions. The
nol ding material solidifies, closely adhering to the surface of the resin
case 50 of the thermal protector S. The resin case 50 is conposed of the
pol yphenyl ene sul fide, which has the higer; heat deformation tenperature

t han the conventional pol ybutyl ene terephthalate as descri bed above;
therefore, the deformation of the resin case 50 can be controlled to zero
or an extrenely small anmount even when it is nolded with the nol ding
material at the tenperature and under the pressure stated above. Hence, the
distortion problemof the thermal protector S itself can be solved; and

mal function of the thermal protector S can be prevented. This has been
proven by an experinment wherein a nolded stator A was inserted in an oven;
the binmetal 53 used for the experinent had an operating tenperature of +130

degrees centigrade and a resetti n@e'm@at 5e of +90

4  28A ¢

28A o8A
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28A




degreés. centigrade. A steel cover or the like for protecting the thernal
protector during nmolding is no | onger necessary, resulting in a remarkably
sinplified mounting work involved in the nolding process. Fig. 9 shows the
el ectrical circuit diagramof the nolded notor M wherein 3M and 3A
respectively denote a primary wi nding and an auxiliary w nding constituting
the coil 3, which is the stator w nding,,,and they are connected to a
comerci al AC power supply AC via the thermal protector S in accordance
with the present invention and a triac 63. The gate of the triac 63 is
controlled by a controller 64 to which the output of the Hall elenment H for
detecting the nunber of revolutions is connected. A capacitor 62 is
connected in series to the auxiliary winding 3A. The operation in the
configuration stated above will be described. It - 12 -

FIG 4

4




I s assuned that the noving contact 51 of the thermal protector Sis in
contact with the fixed contact 52 as shown in Fig. 8 in nornal state. The
nonent the triac 63 is triggered by the controller 64, electric currents
flowinto the primary winding 3M and the auxiliary w nding 3A, causing a
rotator B to begin rotating. The controller 64 controls the conducting
timng of the triac 63 in accordance m%g?lthe output of the Hall elenent H
so as to control the nunmber of revolutions of the nolded notor M If an
overcurrent should flowinto the coil 3, nanely, 3Mand 3A due to the
rotator B locking or the like, with resultant generation of abnormal heat,
the bimetal 53 is put in operation to drive the arm54, thereby separating
t he noving contact 51 fromthe fixed contact 52 which were in contact in
Fig. 8 This cuts off the supply of electric currents to the coil 3 and
stops the revolution of the nolded notor M In this case also, the thermnal
protector Sis in contact with the Il 3.to sure good heat conductivity,
whi ch enabl es accurate operation of h} (qut 53. The enbodi nent enpl oys
t he induction notor; however, it may al so




be applied to a DC notor. Likewi se, the coil 3 of the stator Ain the
enhbodi ment is toroidal type; however, it is not linmted thereto and it may
alternatively be the split-phase wi nding, the salient-pole w nding, or the
shaded- pol e type. Thus, according to the present invention, the resin case
can be nolded with the nolding material while it is kept in contact with
the windings to fabricate the thermnal [y Atector; and the nolding nateri al
is in close contact with the surface of ‘the resin case. This makes it
possible to significantly sinplify the installation of the therma
protector and also to permt easier assenbly of nolded electric equipnent.
Moreover, the heat transfer between the thermal protector and the w ndi ngs
can al so be i nproved, - 13 - allow ng quicker protective operation to be
achi eved.

FIG 6




Further, the deformation of the resin case of the thermal protector can be
controlled to zero or an extrenely snall anount even when the resin case is
exposed to the nolding tenperature and the nol ding pressure. This feature
prevents nmal function of the thermal protector and enabl es accurate
protective operation of thereof Especially because the resin case of the
thermal protector can be nmade smaller a 9 #hinner, it is best suited for
protecting the stator winding-of a toroidal type notor which can be nade
smal | er. CLAIM5 1. A nolded notor which has a stator core, a stator

wi ndi ng nmounted on said stator core, rotor which rotates when subjected
to a magnetic field generated by saidfgtator wi ndi ng, and which is forned
by nol ding at |east a part of said stjator winding with a synthetic resin
nol ding material, said nolded notor clofprising:

FIG 7
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a thefmal protector conposed of a bottoned tubul'ar synthetic resin case
erein said case is fabricated as a single piece; a binetal contact which
is sealed in said case and which opens or closes at a predeterm ned
tenperature; and a connection for controlling the supply of electric
currents to said stator wnding via said binetal contact of said thernal
protector; wherein said synthetic resingppjding material brings said
synthetic resin case of said thermal protector in contact with a coil end
of said stator w nding, keeps said synthetic resin case and said nol di ng
material in close contact, and has said connection enbedded therein. 2. A
nol ded notor according to aiml1l, wherein said connectionis a wiring
pattern formed on a printed circuit board enbedded in said nolding nmateri al
and said binetal contact of said thermal protector and said stator w nding
are connected through said wiring pattern. 3. A nolded notor according to
Claiml, wherein a case of said thermal protector is nolded using a resin

material, the heat defornation tenperatu pr - a nol di ng
>
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presstre of which is higher than the nolding tenperature. 4. A nol ded
not or according to aim1, wherein the case of said - 15 - therml
protector is nolded using a resin material which exhibits no deformation or
an extrenely small anount of deformation when it is exposed to a nol ding
tenperature and pressure at the tinme of nolding. 5. A nolded notor
according to Claim4, wherein the case é)} paid thermal protector is nolded
usi ng a pol yphenyl ene sulfide resin, the Jheat def ormati on tenperature of
which is +260 degrees centigrade or above under a pressure of 18.6 kg/cm 2
6. A nolded notor according to Caiml, Caim2, Caim3, Caim4, or Caim
5, wherein said stator winding is a stator winding of a toroidal type notor
and the case of said thernmal protector is in contact with a coil

FIG 9
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end of said stator winding. 7. A nolded notor according to Claim1l, Caim
2, daim3, CUaim4, or aimb5, wherein said stator winding is a
split-phase winding, a salient-pole w nding, or a shaded-pole notor stator
wi ndi ng, wherein the case of said thermal protector is in contact with a
coil end of said stator winding. 8. A nolded notor conprising a thernmnal
protector which is fabricated by: heat iﬂﬂ/ g pol yphenyl ene sul fide resin,

whi ch has a heat deformation tenperature o]’f +260 degrees centigrade or
above under a pressure of 18.6 kg/cm2 and a flow length of 120 mmat a
tenperature of +320 degrees centigrade under a pressure of 1000 [err], at a
tenperature of +290 to +310 degrees centigrade to nelt it;

6l
4

FIG. 10
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-16- Tnjecting the nelt in a predeterm ned netal nold, the tenperature of
which is controlled to +150 degrees centigrade, under an injection pressure
of 50 to 70 [err]; cooling the injected nelt to forma bottoned tubul ar
case; inserting a bimetal contact in said case; and sealing said case with
a lead wire pulled out.

11/11
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CLAIMS

1. A molded motor which has a stator core, a stator winding mounted on said stator
core, a rotor which rotates when subjected to a magnetic field generated by said stator
winding, and which is formed by molding at least a part of said stator winding with a
synthetic resin molding material, said molded motor comprising:

a thermal protector composed of a bottomed tubular synthetic resin case wherein
said case is fabricated as a single piece;

a bimetal contact which is sealed in said case and which opens or closes at a
predetermined temperature; and _

a connection for controlling the supply of electric cuirents to said stafor winding
via said bimetal contact of said thermal protector;

wherein said synthetic resin moldmg material brings said synthetic resin case of
said thermal protector in contact with a coﬂ end of said stator winding, keeps said
synthetic resin case and said molding matetial in close contact, and has said connection

embedded therein.

2. A molded motor according to Claim 1, wherein said connection is a wiring pattern
formed on a- printed circuit board embedded in said molding material and said bimetal
contact of said thermal protector and said stator winding are connected through said
wiring pattern.

3. A molded motor according to Claim 1, wherein a case of said thermal protector is
molded using a resin material, the heat deformation temperature under a molding

préssure of which is higher than the molding temperature.

4. A molded motor according to Claim 1, wherein the case of said
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