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CONNECTION OF LEADER LINE AND LEAD WIRE OF ELECTRIC

MOTOR

BACKGROUND OF THE INVENTION
Field of the Invention

The present invention relates to insulating paper and an insulating
method for insulating the connection of a leader line and a lead wire of an
electric motor.

Description of the Related Art

Fig. 5 and Fig. 6 are a top plan view and a ,fronit view, respectively, of;
conventional integral insulating paper for insulating the conne'ctiqn of a
leader line and a lead wire of an electric motor.
In Fig. 5 and Fig. 6, reference numerals 1, 2, and 3 designate
, connection casings formed on insulating paper 100; they are formed by
ultrasonically welded sections 4 which are locally pfovided on the

insulating paper 100. The connection casings 1, 2, and 3 respectively have

from the top edge to the bottom edge of the insulating paper 100 as shown

in the figures. Therefore, when the insulating paper 100 is buried in a coil
end with the connections of the leader lines and lead w1res of the motor

1nserted in the connection casings 1, 2, and 3, and the c011 end is
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ultrasonically wel ded sections 4 which are locally provided on the

i nsul ating paper 100. The connection casings 1, 2, and 3 respectively have
i nsertion openings 1A, 2A, and 3A. The connections of the coil [eader )
lines and | ead wires of the electric notor are housed in the connection
the conventional integral insulating pap%r‘;oo, t he connection casjngs_1,2
and 3 provpressurerfoeed byuladinggifthescometions shonddshayeagnyprojacsion 6€ t op
edge to the bottom edge of the insulating paper 100 as shown_ in the '
figures. Thelderpwelden)soldertessrtemmanalygrhpdike ahensthestress framathei | end

wi th the connections _of the'leader |ines and | ead W res of the notor

i nserted i pressure apphieditortheagoihgeould causensuch aprejection &9 breaky thepugh
pressure-formed by lacing, if the connections should have any prqiection of
sol der, wetheinsulatingpapes 108 niThis leads toa danger ohen wsulationetailureom t he
pressure applied to the coil would cause such a projection to break through
t he i nsul asucly asaprare1short Thicyil. eads to a danger of an insulation failure

SUMMARY OF THE INVENTION

Accordingly, it is an object of the present invention to provide

insulating paper and an insulating method for the connection of a leader
line and a lead wire of an electric motor, which are capable of preventing
an insulating failure such as a rare short circuit even when the insulating
paper is buried in a coil end, with the connection of the leader line and the
lead wire of the motor placed in a connection casing, and then subjected to
lacing and pressure-forming of the coil end. |

To this end, according to one aspect of the present invention, there is
provided insulating paper which is intended for insulating the connection of

. a leader line and a lead wire of an electric motor; it has a seating on one

edge thereof and a plurality of connection casings, in which the leader line
and the lead wire of the motor are housed, which are provided on the outer
peripheral section thereof on the opposite side from the seating, and which
are mutually insulated and horizontally aligned; wherein the seating is
buried in the coil end of a stator of the motor when mounting it on the
stator of the motor, while the connection casings are configured so that they
are exposed on the surface of the coil end of the stator of the motor rather
than being buried in the coil end. | '

According to another aspect of the present invention, there is provided
an insulating method for the connection of the leader line and the lead wire

of a single-phase electric motor, wherein insulating paper is prepared which
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such as a rare short circuit. SUMVARY OF THE | NVENTI ON Accordingly, it
i s an object of the present invention to provide insulating paper and an

i nsul ating method for the connection of a |eader line and a lead wire of an
el ectric notor, which are capable of preventing an insulating failure such
as a rare short circuit even when the Tndutating paper is buried in a coi
end, with has aseating onrong edge theredfrand aepluralityhel conueciion: casingse not or
pl-aced-in a connection_casing, and then subjected tg |acing and )

pr essur e- f whichagrefprovidedion thedouter peripheral seation. thereef @nnthe eppesitéspect
of the present invention, there i s provided insulating paper which is

i nt ended f srde from 4he rsgating mMéncﬁmeanumalbamulaheaearaggoam Iire of
an electric notor; it has a seating on one edge thereof and a plurality of
connect i onaligaedgs When wnoenting he anselating paperdon fthe statorafrthecnoten ot or
are housed, which are provided on the outer peripheral sectign thereof on

t he opposi the sodnections,toewhich ithe) leader hms:anértge dead wiregs D%ihﬁéﬂ@&f)rand
hori zontal ly aligned; wherein the seating is,burieF_in the, coil end of a
stator of hbwerheesrelgpticallyunonnected b soldering, welding; gaulkaRgy etodl®e ¢ he
connection_casings are configured so that they are exposed Lhe surface
of the coi inseitechin the copneefionicasmgsydhen thesgating Hﬁﬂniﬁfit%?’s Ve & n t he

s pr ovi demaif ¢oiband: HhGURHIICMb o HEYCiS A I 6P 2F dadix thene. and
e oy winsHating pape on the Strtacs of the 601 Shd, HiSE BliBwing tha'dotthdRE ' °
casings to be on the surface of the coil end rather than being buried in the
coil end.

According to still another aspect of the present invention, there is
provided an insulating method for the connection of thé leader line and the
lead wire of a three-phase electric motor, wherein insulating paper is
prepared which has a seating on one edge thereof and a plurality of

, connection casings which are provided on the outer peripheral section
thereof on the opposite side from the seating and which are mutually -
insulated and horizontally aligned. When mounting the insulating paper on
the stator of the motor, the connections, to which the leader lines and the
lead wires of the motor have been electrically connected by soldering,
welding, caulking, etc., are inserted in the respective connection casings,
then the seating is inserted between an outer coil and a middle coil or
between the middle coil and an inner coil so as to fix the insulating paper
on the surface of the coil end, thus allowing the connection ca_sings-'t(l) be
on the surface of the coil end rather than being buried in the coil end.
BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 is a top plan view showing insulating paper in accordance with
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-3- has.a seating on one edge thereof and a plurality of connection casings
- which are provided on the outer peripheral section thereof on the opposite
- side fromthe seating and which are nutually insulated and horizontally -
al i gned. Wen nounting the insulating paﬁer on the stator of the nmotor, the
connections, to which the |eader linesTahd"the |lead wires of the notor have
been el ectth&:prﬁspnt:mmt@u by sol dering, welding, caulking, etc., are
inserted in the connection casings, then-the seating is,insertgd between a
mai n coi | and Big.aids i faept yiew shewingythie: insulatmg paper sp@ceordanceowitity t he
I nsul ati ng paper on_the surface of the coil end, thus allow ng the
connectionﬂtfapl'esgstﬂnvziﬁl@ﬁ the surface of the coil end rather than being
buried in the coil_end. | _ According to still another, aspect of the
present i nventFig,3 isarside vipwoshowtngithe igsulatinggapsrriscadeerdange with
connection of the |eader |ine and the lead wire of a three-phase electric
not or, wheths présentinavenitpijaper i s prepared which has a seating on one edge
t hereof and a E[ ural ity of connectjon casings, which _are provjded. on the
out er peri pher Hig.9bds aodiagramesifowing ag embodimentwhereinothe: msulating ng and
which are nutually insulated and horizontally, aligned. Wien nounting the
i nsul at i ngppperein aocordance with the present invention has been mounted on the

stator of a single-phase motor to provide insulation;
Fig. 5 is a top plan view showing conventional insulating paper; and
Fig. 6 is a front view showing the conventional insulating paper.
DESCRIPTION OF THE PREFERRED EMBODIMENT

Fig. 1 is a top plan view illustrative of insulating paper IP according to

the present invention; Fig. 2 is a front view of the same; and Fig. 3 is a
side view of the same.

Referring to Fig. 1, césings 1, 2, and 3 respectively house the

: - connections of the leader lines and the lead wires of a motor coil.
Reference numeral 4 denotes supersonically welded sections which are
locally provided on the insulating paper IP. Reference numeral 5 denotes a
seating.

The insulating paper IP according to the present invention is used to
insulate the connections of the leader lines and the lead wires of the motor;
it is formed as described below.

The seating 5 is provided on one edge of the insulating paper IP. The
seating 5 is buried in the coil end of the motor stator when mounting-the
insulating paper IP on the motor stator.

Provided on the outer peripheral section of the insulating paper IP

which is on the opposite side from the seating 5 are a plurality of
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the stator of the notor, the connections, to which the |eader |ines and the
 lead wires of the notor have been electrically connected by sol dering,
-~ wel ding, caulking, etc., are inserted in the respective connection casi ngs,
then.the seating is |nserted betmeen an outer coil and a mddle coil or

bet ween the m ddle coil a fix,t,h | ati

on the ‘sur pagEeon IQ@S@&SI é‘%ﬁ&vhﬁ%m%uﬁwif’ wishLaten iy 2he oo hbe
on the surf f. t d th b b d I

BRI EF DEScRItrasg Ce e @ﬁy W@ SRctiens 4 loc ngﬂ%’l aFl’JI{ eaﬁé‘r}laﬁﬁﬁmﬁﬁ‘j

I nsul ating, paper in.,a rdance

3L he Blablérmsoni meldig and Which are prangsd spthat e AsahegizoRtally

i nsul ating ﬁaper |& accordance with.the, p eseat | nven

side view ghgnedg dhess ﬁ@ﬂpﬁﬁl% ‘i?émgs N 2k €0 @Hr?qhéoptiégéhs s @

gﬁs;}ﬁ%t g apRERF ORi e SRR Cb (i CAlrHi FRIDEE BT ﬁw R Ryttt b frofount ea
end of the motor stator when attaching the insulating paper IP to the motor
stator. N

The respective connection casings 1, 2, and 3 are heat-welded by
ultrasonic welding to form insertion openings 1A, ZA, and 3A on one side
thereof (the right side in Fig. 1 and Fig. 2) and to form bags on the other
side, i.e. on the left side in the figures, before they are cut respectively.

The insulating paper IP thus formed is attached to the stator of a
single-phase motor and the connections of the leader lines and the lead
wires are insulated; this embodimenf is shown in Fig. 4.

Shown in Fig. 4 are the connection casings 1, 2, and 3 of the
insulating paper IP for the leader lines and lead wires of the motor; a core
6 of the motor stator; a main coil 7; an auxiliary coil 8; and a lead wire 9. -

The leader lines and the lead wires 9, which are common lines to all
coils, are electrically connected by soldering, welding, caulking, etc. and

~ then inserted in the connection casing 1; the leader line and the lead wire 9
of the auxiliary coil 8 are electrically connected in the same manner as
described above and inserted in the connection casing 2; and the leader line
and the lead wire 9 of the main coil 7 are electrically connecﬁon in the
same manner as described above and inserted in the connection casing 3.

After inserting all the connections in the connection casings 1, 2, and
3, respectively, the seating 5 of the insulating paper IP is buried between

the main coil 7 and the auxiliary coil 8. This assembly is then subjected to



s .
stator of a single-phase notor to provide insulation; Fig. 5is atop

pl an view showi ng conventional insulating paper; and Fig. 6 is a front
vi ew showi ng the conventional insulating paper. DESCRI PTION OF THE '
PREFERRED ENMBODI MENT Fig. 1is atop ®lan viewillustrative of

i nsul ating paper I'P according to the present invention; Fig. 2 is a front
vi ew of t hdacingp thewdilrénd i pressare-formedpanditheriasulating papemt? a3 dixeg t o
Fi-g. 1, casings 1, 2, and 3 respectively house the connections of the
| eader |inem thedsutfacé efidheicoglsend. a notor coil. Reference nuneral 4
denot es supersonically wel ded sections which are Iocally provided on the
i nsul ating papékt thifs titeé cthenrespective aionfiedtionteasings éal, agd 3 are exposed
i nsul ating paper |P according to the present invention is used to insulate
the conneciomotiie sdrfade of ¢hel@oil end vather than being bunied infthereoihendrof the i s
formed as described bel ow. The seating S is provided on one edge of
t he i nsul amhowrmstator; thitrefore, sveniifighé donneotions inrthereonnsictioaneasings He
notor stator when nounting the insulating paper |IP on the notor stator..
Provi ded o, tand 8uiave proyjectiensabf sobdérgwelder,rsolded essatérmingheic.,| thewhi ch
is on the opposite side fromthe seating 5 are a plurality of .
connections would not be subjected to stress from the pressure applied to
the coil. This prevents such projections from breaking through the
insulating paper IP, causing an insulation failure including rare short circuit.
In the embodiment described above, the insulating paper IP according
to the present invention is attached to the stator of the single-phase electric
motor to insulate the connections of the leader lines and lead wires. The
same applies for insulating the connections of the leader lines and lead
wires of a three-phase electric motor although an embodiment thereof is not
illustrated.
: More specifically, in the case of the three-phase electric motor also,
the leader lines and lead wires of the motor are electrically connected by
soldering, welding, caulking, etc. and the connections are inserted in the -
connection casings 1, 2, and 3, respectively, then the seating 5 of the
insulating paper IP is inserted between an outer coil and a middle coil or
between the middle coil and an inner coil to fix the insulating paper on the
surface of the coil end.
In this case also, the connection casings 1, 2, and 3 are exposed on the
surface of the coil end of the motor stator instead of being buried in the
coil end; therefore, even if the connections in the connection casings 1, 2,
and 3 have projections of solder, welder, solderless terminal, etc., the

connections would not be subjected to stress from the pressure applied to
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-5- connection casings 1, 2, and 3 which are nutually insulated by the
“ultrasonically wel ded sections 4 locally provided on the insulating paper
| P'by ultrasonic wel ding and which are arranged so that they are '
hori zontal ly aligned. These connection casings 1, 2, and 3 are configured
so that they appear on the surface of fhg cai l end rather t han_bei ng buried
in the coi thewdilof This preventsssuchoprojeetions frommibrg thf@uggtﬁheg paper |P
to the notor stator. The respectlve connectlon ca5|ngs 1, 2, and 3 are
heat - wel deihswatihg rpapenil®, walidinggan ansulationrfaglure anclysking mgee shortogrcuifd 3A
on one side thereof (the right side in Fig. 1 and Fig. 2) and to form bags
on the ot her siThas, aceording ttbetheepreseitimvientione & seating is fma¢d omhepear e
cut respectively. The insul ating paper |P thus formed js attached to
the st at or edge afstheginsulating papen fomimsulating the sonnsations qfﬁbellgad@r li nes
and the lead wires are insulated; this enbodinent is show jn Fig
Shown i n Fliges 4mat thet leadcwirescof an elestricymotor anddhe sabing: ISeJIISﬁH@dam ng.
paper |IP for the leader lines and |lead wires of the notor; a core 6 of +the
ot or st at the ceilnerich of @ mdtor statenwhemattacking ; toatie matenstatpr.e In
The | eader lines and the lead wires 9, which are common lines to all coils,
are el ect r addition,co pharaliéy Ofycmmamqmgasmgs are dormedion the owter and t hen
inserted in the connection casing _1; the |eader line and the lead wire 9 of
the auxili pegipberal sction ef &e insiating papes arethe ﬁppﬁéltgémée ixomdheas

seating in such a manner that they are mutually insulated and horizontally
aligned so that they are positioned on the surface of the coil end rather than
being buried in the coil end of the motor stator. These connection casings
respectively hold the connections of the leader lines and the lead wires of
the motor; therefore, the insulating paper can be installed by the seating
thereof which is inserted in the coil end while the connection casings are
positioned on the surface of the coil end. This prevents the stress from the

: pressure applied to the coil from being applied to the connection casings
when the coil end is pressure-formed following a lacing process.

Hence, even if the connections in the connection casings have
projections of solder, welder, solderless terminal, etc., such projections do
not break through the insulating paper with a resultant insulation failure
including rare shoﬁ circuit. This prbvides the connections with good

insulating performance.
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descri bed agﬁwﬁwmuu In the connection casing 2; and the | eader
~line and th Ao ﬂmtlﬂ he main coil 7 are electrically connection in
t he same manner ‘as ‘dedcrsb above and inserted in the connection casing 3.
After inserting all the-connections in the connection casings 1, 2, and 3,

respectively, the seating 5 of the insu’laﬁi'ng paper IP is buried between
the main ¢ A?TJSCCLMMED ISary coil 8. This assenbly is then subjected
to - lacing; the coil end is pressure-fornmed; and the insulating

paper - IP is fixed on the surface of the coil end. - At this tinme, the

respective connection casings 1, 2, and 3 are exposed on tge iurfac of the
coil end rathel. t nsulating paper fexiinsulabng eeonaeetion of kel dllg ghgra
therefore, even if the connections in the connection casings 1, 2, and 3
have proj deadowireodf anleleetriommater, caBpaismgss terninal, etc., the
connections would not be subjected to stress fromthe pressure applied to
the coil. Thi sapcatmgtfgnﬁﬁdmlpm,ee@ig&)ﬂtﬂﬁﬂweaki ng through the

i nsul ati ng paper | P, causing an insulation failurg including rare short:
ci rcuid_t. a pleradity rfoenmnastioneeasings whish are formed,om all oM aper 1 P
accordi ng '

peripheral section of the insulating paper which is on the opposite side from
said seating, which are mutually insulated and aligned horizontally, and in
which said connection of the leader line and the lead wire of said electric
motor are housed; wherein | |

said seating is buried in a coil end of a stator of the electric motor
when attaching it to the stator of the electric motor while said connection
casings are positioned on the surface of the coil end of the stator of the

electric motor rather than being buried in the coil end.

) 2. An insulating method for the connection of a leader line and a lead

wire of a single-phase electric motor: wherein

insulating paper is prepared which has a seating on one edge thereof
and a plurality of connection casings which are provided on an outer
peripheral section thereof on the opposite side from the seating and which
are mutually insulated and horizontally aligned;

when mounting the insulating paper on a stator of the electric motor,
the connections, to which the leader lines and the lead wires of the electric
motor have been electrically connected by soldering, welding, caulking,
etc., are inserted in the connection casings;

then the seating is inserted between a main coil and an auxiliary coil

to bury it in the coil end so as to fix the insulating paper on the surface of



to the presel ﬂlllll”ﬂ"!mmmm tached to the stator of the single-phase .
" electric notd connections of the | eader |ines and |ead

wires. The san®e dpplie¥ fdr insulating the connections of the |eader |ines
and l.ead wires of a three-phase el ectricgnotor although an enbodi nent

t hereof is,not il]lustrated. Mor e sp'«gcifically, in the case of the
three-phas@ee?‘é'étqq notor al so, the leader lines and |ead wires of the .

notor are el ectricakly.connected sol derin wel dij ' .. and
the connection ‘lérgll‘?%é‘%g ﬂé"d cpﬁn?&io%c?ﬁﬁ’é’tﬂsi &b&@-hgé;s‘i&%% lgm%(?&?
respectivel t hen .t he ,seati,ng. 5, of .4 he insulating paper IPis inserted
bet ween ane%(&ﬁ'@ale&ﬂl?nahﬂn%wgl&? Cotl €8d+ ween the niddie coil and an
inner coil to fix the insulating paper on the surface of the coil end.

In this case also, the connection casings 1, 2, and 3 are exposed on the

ot 1 “end: "t hor 31 oft TEIHing WelBHoforbE ShndeaiqERdr 3 jcadk Figs S8R ad, "
connect i okl & skt BasEisi EaHEFhptdE: Bherdfiom & ne pressur e appliod to

insulating paper is prepared which has a seating on one edge thereof
and a plurality of connection casings which are provided on an outer
peripheral section thereof on the opposite side from the seating and which
are mutually insulated and horizontally ziligned;

when mounting the insulating paper on a stator of the electric motor,
the connections, to which the leader lines and the lead wires of the electric
motor have been electrically connected by soldering, welding, caulking,
etc., are inserted in the connection casings; | '

then the seating is inserted between an outer coil and a middle coil or
between the middle coil and an inner coil to bury it in the coil end so as to
fix the insulating paper on the surface of the coil end,;

thus allowing the connection casings to be on the surface of the coil

end rather than being buried in the coil end.
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~-7- 'the coil. This prevents such projections from breaking through the
" insul ating paper |P, causing an insulation failure including rare short _
circuit. Thus, according to the present invention, a seating is forned
on one edge of the insulating paper for insulating the connections of the
| eader lines and the lead wires of an electric notor and the seating is
inserted in the coil end of a notor stat!l@ when attaching it to the notor
stator. In addition, a plurality of connection casings are fornmed on the
out er peri pheral section of the insulating paper on the opposite side from
the seating in such a manner that they are nutually insul ated and
horizontal ly aligned so that they are positioned on the surface of the coi
end rather than being buried in the coil end of the notor stator. These

connect i on CapSYEATEROEAPER ANDINSUINETING METHOISFOR CONNEGHROIN lomes
and the lead wres of the notor; therefore, the insulating paper can be

installed by the seatizADEREINEANDIIGADSWIRE®FR BHEOTRICMOTOR end whi | e
t he connection casings are positioned on the surface of the coil end. This

prevents the stress fromthe pressure applied to the coil from being
applied to the connection casings when the coil end is pressure-forned
fol |l owi ng ABSIRAGT pr ocess. Hence, even if the connections in the
connection casi ngs have projections of solder, welder, solderless termnal,
etc., such projections do not break through the insulating paper with a
resultant insulation failure including rare short CIF?UIt Thi s frovides

t he connecti onslngating paperi () fon nspigtipg theronpertions of a eader line and a lead

wire (9) of an electric motor prevents rare short circuit or other insulation failures even
when a coil end is pressure-formed. The insulating paper has: a seating (5) formed on
one edge thereof; and a plurality of connection casings (1, 2, 3) formed on an outer
peripheral section of the insulating paper (IP) on the opposite side from the seating (5),
which are mutually insulated and aligned horizontally, and in which the connection of
the leader line and the lead wire (9) of the electric motor are housed. The seating is
buried in a coil (7) end of a stator of the electric motor when attaching it to the stator of
the electric motor while the connection casings (1, 2, 3) are ppsiﬁoned on the surface of
the coil (7) end of the stator of the electric motor rather than being buried in the coil (7)
end.

Fig. 4
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. *'ﬁl S CLAIMED | S: 1. Insulating paper for insulating a connection
of a leader line and a lead wire of an electric notor, conprising:. a
seating formed on one edge thereof; and a plurality of connection
casi ngs which are forned on an outer peripheral section of the insulating
paper which is on the opposite side fr0f1iaid seating, which are nutually
i nsul ated and aligned horizontal |y, and®{# which said connection of the
| eader line and the lead wire of said electric notor are housed; wherein
said seating is buried in a coil end of a stator of the electric notor when
attaching it to the stator of the electric notor while said connection
casings are positioned on the surface of the coil end of the stator of the
el ectric notor rather than being buried in the coil end.

FIG. |

h—/
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An insulating nethod for the connection of a |eader line and a lead wire
of a single-phase electric notor: wherein. I nsul ating paper is prepared
whi ch has a seating on one edge thereof and a plurality of connection
casi ngs which are provided on an outer peripheral section thereof on the
opposite side fromthe seating and which are nutually insul ated and
hori zontal |y aligned; when nnunting-&he I nsul ating paper on a stator
of the electric notor, the connections, {o which the | eader |ines and the

" lead wires of .the electric notor have been electrically connected by

sol dering, welding, caulking, etc., are inserted in the connection casings;
then the seating is inserted between a main coil and an auxiliary coil to
bury it in the coil end so as to fix the insulating paper on the surface of
-9- the coil end, thus allowing the connection casings to be on the
surface of the coil end rather thFﬁ je(Bo bd‘ied in the coil end.
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An insulating method for the connection of a leader line and a lead wire
of a three-phase electric notor: wherein i nsul ati ng paper is prepared
whi ch has a seating on one edge thereof and a plurality of connection
casi ngs which are provided on an outer peripheral section thereof on the
opposite side fromthe seating and which are nutually insul ated and
hori zontal |y ali gned,; when nounti 8d3t he i nsul ati ng paper on a stator
of the electric notor, the connections, to which the |eader |ines and the
| ead wires of-the electric notor have been electrically connected by
sol dering, welding, caulking, etc., are inserted in the connection casings;
then the seating is inserted between an outer coil and a mddle coil or
between the mddle coil and an inner coil to bury it in the coil end so as
to fix the insulating paper on the surface of the coil end; t hus
all owi ng the connection casings to be on the surface of the coil end rather

than being buried in the coil encF'G 5
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