COVMMUTATCOR DEVI CE This invention relates to conmutator devices for electric
notors. Problens arise in the connection of |ead mﬁresziq or,
devigres, particularly in connection with small 5 ele*Trlc o we
sha{\M/expl ain below with referende to Figs. 1 to 3 of the acconpanyln

draw ngs, a nunber of proposals have been made with a view to sol ving’these
probl ens, though none of rior osals is in our viewentirel ¥
satisfactory. The preseﬁbnﬁﬁ%g&gﬁa@ 45% arisen fromour work seeking
to inprove the way in which connection is nade bet ween the | ead wi-res and
the commutator. In accordance with a first aspect of the present invention,
there is provided for an electric notor, a 15 commut at or deviceg having a
plurality of electrically conductive comutator pieces nounted in position
O AN Lasul Btk ng EXLERTThn' PLTRILY (1R okl AWVI ot pEECI N Of
relatively small dianeter a second ¢ §riCal“Section' o relatively
Iargeﬁlﬁ%ﬁ&ﬁérm&kpaﬁly 20 contiguous mnth the first section; each

commut at or pp 61 EASPRIF$EBIiA RABL cB¥h 'efztirxloqxalofwfm a}PFePOELi ON ying on
said first cylindrical section ,and a_termnal port]on extendlngﬂfron1the

commut /B HBEPT o Yd R8P al PPTaf cHilgKl Yal@l €9 atHieP yehbk it $F2df t he
garti d@leyttndemotodslyi Ay We shadna@Q@Uatﬂmeb%X]IoﬁJ veth f e€fe pénthe said
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presser e s haveshednswadadwdghi adviieal ts:ecstobmngantheserrped to said
'ead‘M#ébFEmé-rEHbBB?OEoEBeo$O ?Lg&@%‘ Qﬁéﬁhﬁ!“?? {E gaprower in

cross 'sectional area”transverse l'ongi't di rection of the

wWg e i RS streReor! JoPe- s88king to improve the way in which
connection is made between the lead wires and the
commutator. _ '

In accordance with a first asﬁeét of the present

invention, there is provided for an electric motor, a

15 commutator device having a plurality of electrically
conductive commutator pieces mounted in position on an
insulating cylinder formed with a first cylindrical
section of relatively small diameter and a second
cylindrical section of re1ati9e1y larger diameter axially

20 contiguous with the first section; each commutator piece

' comprising a part cylindrical commutator portion lying on

' said first cylindrical section and a terminal por%ion
extending from the commutator portidn generally'at right
angles to the generator of the partial chinder and lying

25 adjacent the axial end face of the said second cylindrical
section; and each said terminal portion being connected to
a respective lead wire, being bent to receive said lead
wire, being pressed against the said second cylindrical
section, and crimped to said lead wire at a region of the

30 terminal portion which is narrower in cross sectional area
transverse to the longitudinal direction of the terminal
portion than other regions thereof, and being weided to
said lead wire by resistance welding.
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«la4dn a second and alternative aspect of this invention, we provide a
nmet hod of connecting lead wires fromthe armature w ndi ngs of an el ectrinC
motor tO respective termnal portions of respective conmmutator piecesdﬁ%ea
5 comutat or dévice of the kind having a plurality of electrically
conductlve commut at or pi eces nmounted in posation on an insulating cylinder
formeg mith a first cylindrical section of relatively small dianeter and a
-second cylindrical section of relatively larger dianmeter 10 axially
contiguous with the filstaseetond, amnddatéetnzvive paspe oy af pthtscyhvedticn

commut at or porti n,s r I t n t I na
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in that each lead wre Is recelved egl on o a respective term nal
porti on an&ﬁl|sc%@WVBﬁkﬁrlﬁetiégsoﬁeéhﬁohhﬂdahéﬁﬁ@9aﬁs@b¥§@]lBYtﬁé
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| ’ ~said first cylindrical section and a terminal portion
M~ extending from the commutator portion at right angles to
the generator of the partial cylinder and lying adjacent
15 the axial end face of the said second cylindrical section;
the method being characterised in that each lead wire is
received at a region of a respective terminal portion which
is narrower in cross sectional area transverse.to the
lTongitudinal direction of the said terminal portion than
20 other regions thereof, in that the terminal portion is
| pressed against the said second cylindrical section and
crimped to the said 1ead wire at the said narrow region,’
and in that the lead wire and the terminal portion are
welded together by resistance welding with an electrode
gw/ 25 pressure and/or a current less than would be necessary
were the terminal portipn not provided with the said
narrow region.
The invention is hereinafter more particularly
described by way of example only with reference to the

30 accompanying drawings, in which:- S




2 Fig. 1 illustrates a typical configuration for the conmutator device ang
arnature in asmall electric notor; Fig. 2A shows a front el evational view
BRevi ousl y proposed comut ator device as seen in the 5 di rection-of
Yows A-A of Fig. 1; Fig. 2B is a side elevational view of the
comut at or device of Fig. 2A, partly being shown in section along the |Iﬁ€
‘B-B of Fig. 2A; Fig. 2Cis a perspective view of a commut ator piece 10\} of
the conmut at or device of Figs. 2A and 2B; Fig. 3 is a side elevational and

part sectional viewsimlar to that of Fig. 2B of assistance in explaining
connection ofi§-| badlinperitesna tophedhtepnpigerationntoprtke proposal ; 15

glg 4cmsm-a.wtm; &eﬁi\béf%ﬁdﬁﬁﬂm&&@i‘@rlﬁﬂﬁCﬁniDI %n?@ﬂilaféhmt trgf bcgmmt at or
evice in acgor ewth t se ventjon, bu ustrated before
bendi ng of the® t2$§1ﬁ5?wﬁo?tf5§n€o g?Y%ﬂﬂo%? rY 4RY %%g?es to the generator
for thprevhoushy oprppesednco@futator dewige &siseenfimnthel evati onal view
55n1la&1£9c£§3% 8% FLhg- afrd@s RDpegbogigenf.of commutator device in

accor dance

present invention and- ehpl oyi ng- conmut at or pi eces in
accordance W i8- F#B. 1& 2 opHdE glevat borali elegedbr blre ycommutakor o t hat of

25 Fagvigefor tihg. ezbodpmw%ef@@%@&@rl&egé&@m@ ar6Rg dgmee with Fig.
5 sho 8% ge coEQ?iélo wth a lead wire. The electric notor of Fig. 1

i ncl ud ice generally indicated 1 which. is formed by a 30
plurali ty of Ftm2C alsra pperese &t tae hv tewps £ sa Ngortmg bttt ap Decorti on 3 and

a er %goééﬁﬁ@tat ;hgegPégrofqg%ééoqg Id$03§%an'arnature general ly

|ca ar Fetur eV i B Whi 'C € aplurality of |ead
mnres 7 mhlcﬁlare3cbﬁp$eﬂld© @h@vaésgm@l|wmdtpar¢rs¢0EEbna;mwiemns 4 of the

comutgipi18pviSetiat JPEFE£LMBB 8P assistance in explaining v/
connection of a lead wire to the commutator p1ece in one
prior proposal; | | | -

15 ' Fig. 4 is a plan view of a commutator piece for an
embodiment of commutator device in accordance w1th the
bresent invention but illustrated before bendlng of the,.
termlnal portion to extend at rlght angles to the generator
for the commutator portion;

20 Fig. 5 is a front elevational view similar to that
of Fig. 2 for an embodiment of commutator device in -
accordance with the present invention and employing
commutator pieces in accordance with Fig, 4; and

Fig. 6 is a view generally similar to that of
25 Fig. 3 for the embodiment of commutator device in
accordance with Fig. 5 showing the connection with a lead
wire. |
The electric motor of Fig. 1 includes a commutator
device generally indicated 1 which is formed by a
30 plurality of commutator pieces 2 each comprising a
commutator portion 3 and a terminal portion 4. The motor
additionally has an armature generally indicated 5 with
armature windings 6 which provide a plurality of lead
wires 7 which are coupled to the respective terminal
35 portions 4 of the commutator device 1. The commutator



s 3 -pt-eces 2 are nounted on an insulating cylinder 8, the termnal portions 4
being held in place between an insulating flange 9 integral with the .
zcyllnder 8. and" an insul ating washer 10 applied over the cylinder 8 an?ﬁ?he
5 .. commutator portions 3. As is best shown in Fig. 2C, the conmutatar/
portfons 3 are part cylindrical in shape &d the termnal portion 4 -
extends fromthe commutator portion at right angles to the generator of the
part cylindrical surface. 10 A common prior neans of connecting
armature windings of a snmall electric notor to respective termnals of the
-conmut at or was Ipieveap(® ngrd ounted wn an dnsulatthegt eylinderpsr,t thes and

appl yi ng sol der .4 ‘{%1 hﬂ)llﬁ:l%r Vg d%%ﬁ%ﬁo%%'ltd in g‘in%d Qkwian

connection, we FRSt n appl yi n rior SEPESR §PsP8€mto the
comut ator il usiosulating Hlgnge A am¢egBaltM@tbyWhﬁdGlendnrwﬁl@ndtha

commut at or pi eCegiA 4151 fEP Wik AP a.&;pltl%db%v%%f %@e@yq&ﬁdbe hhggagéhe

produced b solderlng the |nsulat|29 Cyl 1 nder being made
thermal |y uIrmn%ﬂﬂW??%ﬁﬂ RATE LN As a result dlnen3|onal accur acy of

the conmutator was af fagsctied Hemﬁtémww\nitnh Filge QU)segeckbmpathebiapeetabnkhe
not or . We have qiso founq:th t, t gﬁgﬁplder'ﬁﬂ,fgezglnaiaﬁartlon 4

di sadvant ageous
manuf act uri ng cosatendstﬂnnmsnﬂakaqmmytataﬁ vegtdononagsi ddghltl engdese¢éoothe

ilélnlt Ltmazgt Ze;/ﬁ(raa% nsi dé<f£ of 0?{1 tpgr}% %?ﬁi{lﬁ% giflt c%(&%\%g';l:ggrefltﬁrsn?r/obl em a
met hod of ¥Qising i nvold/iafyuman nnier gleanssiodt Sevaeréigengregturengingdogs
suggested for Cwe&tsn{ﬂlarémwﬁmwdw&ot BP0 B8l s B#Ithd | S
IVU stratlve Of_ mﬁutr;ao %Pase%y%ergpsp%n% the lead wires about the
terminal portions and applying solder.
Though this provides a positive method of
15 connection, we found that in applying this prior
connection system to the commutator illustrated in
Figs.-zAwand'zB,'fhe'cylinder 8 on which the commitator
pieces. 2 is mounted was apt to be deformed due to the heat
produced by soldering, the insulating cylinder being made
20 of a thermally vulnerable synthetic resin. As a result
dimensional accuracy of the commutator was affected
together with the consequent performance of the motor.
We have also found that the use of a soldering method is
&wj - disadvantageous’ in terms of working efficiency, quality
25 and manufacturing costs in that soldering involves a
considerable degree of skill and several working steps.
Any splaéhes of soldering flux may contaminate the inside
of the motor. In methods to overcome this problem, a
method of fusing involving a2 type of resistance welding
30 has been suggested for connecting armature windings to
commutator pieces.
Fig. 3 is illustrative of what may happen when such
a method is applied to the commutator of Figs. 2A and 2B.
Fig. -3 shows the lead wire 7 drawn from the armature



a nethod is applied to the commutator of Figs. 2A and 2B. Fig. -3 shows the
lead wire 7 drawn fromthe armature 4 winding 6 held in position by

cri the U-bend portion of the .termnal portion 4. An el ectiode- (not _
shown s pressed from above the tgrmnal. portion to apply a voltage acr ogs
that portion and the commutator portion 3. The 5 vol t age supplied cauSes~
current to flowin the termnal portion 4. The consequent heat destroysfan
insulating filmon the surface of the lead wire 7 exp05|ng the core wire

whi ch begco l.d t he term nal Qrtlon 4. T | ead. wire 7 is by
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bet wee erm nal por ion 4 Wi e ive as
conpar e2CTRIH that RAEs R | 3nd (e umnusid ha |mg‘1'rm1ho'ﬂ béEia&Jse of

disficupditd Wm@rcﬁswmfé’ﬁ 463 N :‘HPr'EHé)ntélrm%&lwe believe. Ve
found a ten oor contact and accordi ngly poor wel ding between the

| ead WR¥FY 71%0‘2/1 heTht rERISAAYRA Y iRAR Y destramh ahiknswlatiRebl em coul d be
el i i nat£Th hyn | t10s enmi Tued hee [l 1add vt daApud 1vg i thd hevdeer m nal

- Bt or mitt R TR RS Tty R e it pox e 5 ffiinge o
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toded to Bl SRR £ i R Dep IV SO ad B T inper of
attemmW? é%%&ercone t he shortcom ngs of these prior systens, including :
seeking 30 7Te WHdve Sheddrti dE oty ¥t hddecierdaviitdpy tion 4 —/
of adaptability to automation, but the electrical connection
between the terminal'portion 4 and lead wire 7 is less
15 positive as compared with the previously suggested solderlng
method because of dlfflculty in bendlng or crimping the
terminal portion 4, so ‘we belleve We found a tendency
for poor contact ‘and accordlngly poor welding between the
lead wire 7 and the terminal portion 4. Though this
20 problem could be eliminated by increasing the level of
current flowing in the terminal portion 4 and also the
pressure applied, we found that this tended to cause
deformation in the insulating cylinder 8 or in the
insulating flange 9 integral therewith, and as is
25 suggested in Fig. 3, where an indentation is shown in the
flange 9. The use of this technique'also tended to
produce breakage in the lead w1re 7. _
There have been a number of attempts to overcome
the shortcomings of these prior systems, including seeking
30 to optimise the electrode force on the terminal portion 4
and the current through the terminal portion 4 to achieve
‘best results and of selecting electrodes of different
shape. These further_ettempts have not in our view been
wholly satisfactory. They tend to produce rapid electrode



- andzthe current through the term nal portion 4 to achieve best results and
of selecting electrodes of different shape. These further attenpts have not
in our View been wholly satisfactory. They tend to produce rapid elec de
5 consunption. W have now found that a vgry substantial inpr overrent(]g:;t he
ef fiei ency of the connection system can b& achieved by the relativel y—
si npl ® expedi ent of providing a narrowed 5 region on the term nal
portion. Turning nowto Figs. 4 to 6, wherein like reference nunerals are
used for the same parts as in Flgs 1to 3, -anarrowed region 11 is
defined on the ortion 4 of the commutator piece 2 to produce a
reduced w dth g@i?ﬁ?g% dQ npared with the normal wdth a of the term na
portion, so produ0|naﬁahP€Gu@@H éryad $bati an¥eryr subetaptialsimpyovarent

| ongi t udi nal dllrnee&ueoref@flctﬂé@c@ebm ﬂmb pahhe@mlah sybeemaeaﬁv\aa hBHi8Ged .
The term nal h§§&4 I,s hent at .th g posi ti.qQn tted Ilng
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ri ght anglSes ta'etglmg@mertateortecrmmlaé perxtionl.i ndrical surface of the

commut ator portion 3, I, e Nt 41 R{.0ga h n of
t he narromeg portion f@gﬂ?ﬁzn%ﬁﬁ?Pgﬁ% ?IO# g SO Hhéﬂgﬁgo%%ﬁgaﬁg?ggkétg so
formed is not mWmEralshareousere ftogmieatameppezEsorsrig. F2gsapar tof Bom t he

addi tion of the NArOWRE i ﬂ ‘s'haeeamut éhomhée%bmmalagéﬁﬁbbﬁd@ n a
substantial ly S|F1Iar fashlon to nmut at or, devi ce nd 2B.
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the longitudlnal directlon of the terminal portion at the
narrowed region 11. )
The terminal portion 4 is bent at the position shown
15 by dotted lines in Fig. 4 so as to extend from the
commutator portion in a direcfion at right angles to the
generator of the part cylindrical surface of the commutator
portion 3, and is further bent into a U—shapé at the
position of the narrowed portion 11. The configuration of
20 the commutator piece so formed is not unlike that of the
commutator piece of Fig. 2C apart from the addition of the
narrowed region 11. The commutator device is assembled
" in a substantially similar fashion to the commutator
g“/ : device of Figs. 2A and 2B. In the embodiment of commutator
25 device shown in Figs. 5 and 6, the_lead wire 7 is connected
to the terminal portion 4 by being placed into the U-bend
of the narrowed region 11 of the terminal portion 4 and
by causing current to flow while pushing the terminal
portion 4 from the exterior'by an electrode (not shown) -
30 that is: by the fusing method. |
We ascribe the improved results which we have
obtained to the provision of the narrowed region 11 on the
terminal portion 4. We believe that this region causes
.the electrical resistance value thereat to be increased as
35 compared with the prior arrangement when an electric current



porti 4 fromthe exterior by an el ectrode (not shown) -- 30 that is: ¥

by th usi ng net hod. We ascribe the inproved results which we have . .

obtained to the provision of the narrowed region 11 on the tern1nalvport|@n
' 4. W believe that this region cafises the electrical resistance value -
thereat to be increased as 35 conpared with the prior arrangenent mhe?»an

el ectric current 6 flows in the termnal portion 4 during the
af orenenti oned fusing nmethod. Thus, even when the current enployed in the
f usi ng t.at a va have ,been

hod.i
enployegﬁéﬁge?hfﬁgengg?bﬁg pP8ﬁngP sgPFéPﬁcfﬁgy goreWEFBFﬂﬁ ®fleat can be

producedusdogl mgthodt heThausy oerdnr egeonthéhcarrent| empilayed inptheed fusing

since BesinaUbathad 1Ll BLeNaknE beddomiosschin! eRdkl vden! payed

[ npr oVi ng e ri Ca cont act termna I‘OVI si on of
t he narhamedbeegugnplgyaﬂsanﬁake§hﬁtp@agn@us19rop955éndsaﬁéSﬁé¢ﬁona|

porg i onyd1Ahe ﬁeb&sBﬂﬁebén?rbﬁﬁbeaeioEEiin&E ¢ABt AgkrBpbyeeBgibg. | ead
wire 7 and the termnal portion he iead wire 7.is easily received in

t he nar?B&édrP§BF6ﬁ ip & 159rﬂ¥FFoﬁPﬁgnShﬁlPéﬁnFH§|1B§PEP6hngthe pushi ng
force requmred tnebeeaaownded7bystheaahegtaeder6§edbeampﬁgvagglnst the

" term nal_,portian a abov s.redy Thi s..feature al so

= hel ps tglggﬁiéﬁ?}aan?ﬁg% FEB g e§9%3%n?%epﬁﬁﬁ%8ﬂeé poiPlon 11 preventing
t enper apuowision pf the sarrowedi mggiecyi dhsadsd mhkest éhdeagiewy m ni m se

(kﬁfﬁnakboﬂeﬁﬁ the %@%Hiﬁ%ln909¥nbﬂdgr1ﬁto U-shagngﬁd'@MﬁgbeFa's not

restricted ticu arrangenent. 11 [ ustrat sim effects
can be Q@Eéﬁﬁﬁﬂsﬁ@étﬁﬁtfBPﬁWﬁgntﬁéenéﬁﬁéwgarﬁeal ﬁdbﬁhﬁaFﬁrﬁﬂp?lredu0|ng

the thi gressnolt heether Teadl wheet 7oAsr ahBelyt PaBetiveawWidt Bheas shown in

t he |Ilustrateg arrangene
arrowe region.

A&so by narrowing the term1na1 portlon,
the pushing force required to be provided by the electrode

15 Dbearing against the terminal portion 4, as describedeabove,
is reduced. This feature also helps to concentrate.the
welding heat at the narrowed portlon 11 preventlng )
temperature rise in the surrounding regions and thus
tending to minimise deformatlon of the 1nsulating cyllnder 8.

20 The invention is not restricted to the particular
arrangement illustrated. Thus, similar effects can be
"accomplished by forming the narrowed region by partiaily
reducing the thickness of the terminal portion rather than
its width, as shown in the illustrated arrangement.



s 7 GLAIMS 1. For an electric devi ce having a
plurality of electrically condugaa!]{llHW“m“[ eces nmounted in posit’ion
on an i'nsulating cylinder fornmed LfITwSts Cyd I ndrical section of
relatively small ‘dianeter 5 and a second cylindrical section of GEB
reJa{yyely | arger dianmeter axially contig&ous with the first section; each
-comut at or piece conprising a part cylindrical commutator portion lying on
said first cyIiEdgiggl section and a term nal portion extending fromthe
conmut at or por ti generally at right angles to the generator of the
partial cylinder and |lying adjacent the axial end face of the said second

cylindrical section; C Ld:ternlpal porti Lpg.connected.tQ a
respective Iead¥MAre,?§gi§§ g%%?*?BErégtﬁeé afahﬁggggéfrg?vbggnégﬁPQgsgd
agai nst the saipllaBalisecofidetgtiniicatdy secdiuobjvendommiubpedrtpisaes | ead
wire at a regi e;lerm Okl | | a [N ;

secti onal argaoﬁ?gigégrgé %g%?gioﬁoégi?ﬁdrﬁgﬁh%ngggF%gvﬁ?ekhgsgggﬁiHéfh
portion than othefireli ensieaeieal osechhen bef npehetivelyossald Héamedere by

resistance; 20 N\l §li §8cord cy 1fnEPTERI 2 QL L5l6N| 68 RETOESL Byt Pafhalm 1,
wherein the respective nar[OM/reglons are fornedﬁgé ?artlally tedu0|ggathe
a e

width of the teftdPaEepofXidhlY nCANET JUeYs oW th §BStoSeR&TPBAGREGAI Nal
direction thereofmmdtatorApteo@utomprisiengce paeser dyNontiei Ehai sohnuvhesei n

e obect Ve, BEEPYh E71GRSoLEa 8 PRAS RGP TARPLLY  SERELBR 6 o
conmmut at or devit@rmh@alspantiahlgxhsnﬁémeiﬁbemotkedeemmupeuomﬁphrtéberence
Penre o ilor PRty f11 P ahpeRceareRe beRe R 167, e oarffal,
Eygin]nnunted upbhinderrandryying adjacent the axial end 9ace of tﬁe said
second cylindrical section; and each said terminal portion
being connected to a respective lead wire, being bent to
_ receive said lead Wire, being pressed against the said
15 second cylindrical section, and crimped to said lead wire
at a region of the terminal poirtion which is narrower in
cross sectional area transverse to the longitudinal
direétion of the terminal portion than other regions there-
~ of, and being welded to said lead wire by resistance
20 welding. '
2. A commutator device according to Claim 1, wherein the
respective narrow regions are formed by partially reducing
i{; the width of the terminal portion in a direction transverse
' to the longitudinal direction thereof.
3. A commutator device according to Claim 1, wherein the
respective narrow regions are formed by partially reducing
the thickness of the terminal portion.
4.  For an electric motor, a commutator device sub-
stantially as hereinbefore. described with reference to and
as shown in Figs. 4 to 6 of the accompanying drawings.
5. An electric motor providéd with a commutator device
according to any preceding Claim mounted upon its rotary
shaft and a p]ura]iiy of armature windings each forming a
lead wire for a said terminal portion.



shaft and a plurality of armature windings eactrformng a Tead wire for a s

said m nal portion. 6. A net hod of c ' 'res*fron1thé'
,arm € wi ndings of an electric notor to res E m&m‘m porrtiqn's of =

respective commut ator pieces of a co tator rnd havi ng- a

plurality of electrically 5 conductd ve commut at or pleces nDunted N A A.n

position on an insulating cylinder formed with a first cylindrical section
of relatively small dianeter and a second cylindrical section of relatively
| arger di abet er AX|mItIhy)d0@|ﬂ icpnaes tiintgh lelaa wiinrsts Sfowtn drhe amhaaote

conpri sing I P I t Vi said first
cylindri caf‘qé‘éjgt"lgén% el%qﬁ‘rqac: m%gcﬁp"gt% gietsg’%cftﬂﬂﬁf rtoém hcegnlcom"rut at or
portion at puourghtonéngxfes‘etswetq#é V§e If@MaRUGT Tt tPH@CrFértqfala Sanmdertamd | yi ng

adj acent t lga yaxiealo renth & &G4 Oh i gSal %ﬁﬁ%qrid:yc)ﬂf' ndrd &8l i &ectty on; the
nmet hod bei n characterised in that each ead wre iIs received at a
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cylindrical section and a terminal portion extending from
the commutator portion at right angles to the generator of
the partial cylinder and lying adjacent the axial end face
of the said second cylindrical section; the method being
15 characterised in that each lead wire is received at a

region of a respective terminal portion which is narrower
in cross sectional area transverse to the longitudinal
direction of the said terminal portion than other regions
thereof, in that the terminal portion is pressed against

- 20 the said second cylindrical section and crimped to the said
lead wire at the said narrow region, and in that the lead
wire and the terminal portion are welded together by
resistance welding with an electrode pressure and/or a
current less than would be necessary were the terminal

25 portion not provided with the said narrow region. N
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