This invention relates generally to transforners and,
to i nprovenents in transforners in which an insul ator
freke and whi ch has sufficient Strength is interposed

y and 5 secondary coils. Cenerally, it is necessary for
vef's to have a positive insulation and sufficient dielectric
strength: In the case of transforners in which a thin insulating paper
sheet is positioned between the primary and secondary 10 coi l Szriab 241 ve
been defects in that, although the i.nsulating paper i's easy to gz ar t
of the secondary coil on both side edges of the paper has been likely to
drop on the primary coil side and insufficient dielectric strength has been
obt ai ned. 15 On the other hand, there has been suggested a
transforner in which, in order to elimnaje these defects, an insulating
frame, nolded of plastics materials so as to be divided into two parts

whi ch can be fitted to each other, has been positioned between the primry
coil and 20 the secondary coil Wiile in this transforner the secondary
coil can be positively prevemtadSmorEn-tt oppi ng on the primry coil side,
however, a die to be used for the injection-nolding of the insulating franme
has had to be prepared separately for each different type of transforner,
25 manufacture has been conplicated and the cost has been




hi‘gh. The present-invention ains to provide a transforner which can be vehy//,}
easi |y manufactured and whi ch assures a:sufficient dielectric strength. Tfet4(5
present invention 30, also ains to provide a transformer enploying a very | :

-3 effective insulator -made” by adhering gn_insul ati ng menber made of a \L .

plastics filmonto a corrugated insul ating base and not required to be CF
separately prepared fBrigatnventiercnelaype generandyotpetrapsformers
According to the_ invention, there is provided a transfornmer conprising a

coi | bobbin heé¥R%y BRTeRATBkTala8hy: at?e%‘B@E?V?’éePFEnb@ngﬁﬁnﬁgg\%‘ﬁﬁssa-i d

i i mg pd E‘*’Lﬁ%-vﬁéﬂ%g%nF’fé%ﬁjﬁéﬁs%?aéé%%ﬁSa?-»le%%%%ﬁ‘%ﬁ,r‘ﬁ%késfa A8, Re,
¢ ¢ s , q . L _
comr 191 ng an TREHGETHE BEEERLRA Sn TRERFEPYR] hefnesh' EnkiDKARRFY ang
member havi gg §§%§“ég%#e%$yiépe sane width as the coil w nding wdth, and
ng base Havi

sai-d insul ati ng a strength 15 rel atively higher than that of -

sai d insul ating menbege e PB) N0i 60§ 5 UGaEEGshPyhaye ERANsEbEABKE @b have
el evations extending at right angles to the coll w.ndiwng direction, :

(rj espective sidg c}ﬂ%ié%- DhshllgtionUbadi sgrpaseenei agetstepdedsitpehenu dt h
I rection beyond the respective 20 side edges of the insulating nenber so
as to be bent i otife tdwse NoEr toansfcemens Lhewhiiehgasthint basadalting |
' paper sheet is positioned between the primary and seéondary
10 coils, there have been defects in that, although the |
insulating péper-is.easy to make, a part of the seéondary
coil on both side edges of the paper has been likely to
'drop on the primary coil side and inSufficient dielectric
strength has béen obtained. |
15 'On the other hénd; there has been suggested a
transformer in which,.in order to eiiminate these'defects,
an insulating frame, molded of plastics materials éo as
té be divided into two parts Which can be fitted to each
other,.has been pésitiohed betwéen the priméry coil and
20 the sécondary_coila'While'in this transformer the secondary
éoil can bé'pqsitively prevented from dropping on thé
primary ¢oil side, however, a-die td be used for the
injection-molding of the insﬁlatihg frame has had to be
_prepéred sepératelj for each different'type of trahsférmer,
25 manufacture_has been cémpliéated and the cost hés-béen
high. | |
The preseht invention aims to provide a transformer
which can'be Qery easily'manufactured and which assures
a suffiéient dielectric strength. The present invention

- 30 also aims to provide a transformer employing a very



bobbin. Since the corrugated insulating base of the i nsul at 6r is ‘made wi der
7 the coil wnding width and 25 is:bent at both side edges to be

aped to intimately fit to the flanges of 'the coil bobbin, it is

&ctlive to prevent any displacenent of the secondary coil to the prlnary
Ji de. The prlnary and secondary coils are thus positively |nsulated\J
omeach other by nmeans of an 30 inexpensive nmenber which still assure$
safety. . -4- The corrugations in-the insulator provide an extensibility
sufficient to absorb a tensile force-a@pkled to the insul ator when wound on
the primary.coil, so that the insulator is easy to-wind, favourable to use
"5 and easily mass-produced. The invention will now, be further descri bed, by

way of exafbEectivenipgpdatnccmagde; R¥ afherige, apninApdating membems is a

sectioned yaa® of a baa@%flersrrsruwm@ & oraigated ifduldvisig Adw paper;
10 FIG .,1B sanenar dfra \tﬁa‘: sectlone Iz,.glewshvvlnga

defective &Pd;BOL FEARLEE oPﬁe BrFPALR s an expl oded

" - perspectivaifferent aypenwéntransﬁomnaxhic insulating frame forned into two

|5 hal veg; F'GAaﬁ?haiaPp%Seﬁgt LK A, et g ARG Ve of @

~transforimer usin astic Ins
transformer compr1s1ng a c011 bobbln having at each axial

end a respective: flange and between! said flanges an axial
| w1nd1ng part, primary and secondary coils wound on said
w1nding part between the flanges of said coil bobbln,_and

10 an insulator 1nterposed between sald primary and ;
secondary coils, sa1d~insu1ator comprlslng an insulating
base and an insulating.member, said insulating member
having substantially the same width as the coil winding

5width, and saidfinsulating base having a strength'

15 relatively higher than that of said insulating member and -
being corrugated to have many streaks of elevations
extending at right angles.to the coil winding direction,
respective side pdrtions'of the insulating base'being
extended in the width direction beyond the respective

20 side edges o'f_the_insu'lating member so as to be bent
along'the inner surfaces of the flanges of the coil
bobbin. | . |

' Since the corrugated insulating base of the
insulator is made wider than the coil winding width and

25 is bent at both side edges to be L-shaped to mtlmately
£it to the flanges of the coil ‘bobbin, it is effective to
prevent any displacement of the secondary coil to the

_ prlmary coil side. The primary and secondary c01ls are
'.thus p051t1vely insulated from each other by means of an_
30 inexpensive member which Stlll assures safety.



frame of FIG 2A;, FIG 2Cis a sectioned view of the transformer using 20
the plastic insulating frame of FIG 2A;r FIG 3A is an expl oded perspecti Ve
vi gw of an |nsulator for a transf'ormér according to the present invention
and conpri-sing an insulating base and an insulating ‘menber nade of a
pI tpcs film 25 FIG 3B is a perspective view of the insulator shown
I n 3A but with the plastic insulating nenber fitted to the insulating
base; FIG 4 shows steps of manufacturing the transforner according to the
present invention, wherein FIG 4A shows 30 ﬂhé’prinary coil wound on a -
coil bobbin, FIG 4B shows the insulator of FIG 3B being mound on Lhe

rimary coil, and Fl C ecandary .cai l, _hein on the
Pnsula?or p05|t|onengHét %Q9W§ﬁég%"%oﬁﬁ Q$eyr§sqh4% 5?2% @ oned vi ew
of a transfornerewﬁnnﬁabﬂ&n@d Byfﬁhslsn¢p$oshbwnrbnaFK@GSLAA tfor4€ FIG 6A
s a schemalic shgg1yeareh B BRBLEANS:  FheHRWOLAG Wni Rhel il :3;53301 be -

used for transforners of present 1 nvention, one at €
renoved; and FI GS9cBhas &hﬁaﬂpﬁylééefldﬁe&aﬁwaﬁ°vﬁé04ﬁ ﬂﬂMquﬁ§dﬁa¢9ruse

nanufacturlng apaaaabus11§omassanb@ucee, Prior to the descrlptlon of the

present invention. 10,genyeatioagh WidTohaWse fiithe"Gebblibeis’ B fyf%%yw
of example, with reference to the drawxngs, in which:

FIGURE 1A is a sect1oned view of a transformer using

a conventional thin insulating paper:

10 FIG. 1B is an enlarged fragmentary sectioned view
- showing a defective state of the transformer shown in
Fig. 1A; '

FIG. 2A is an exploded perspectxve view of a
convent10nal plastlc 1nsu1at1ng frame formed into two

15'ha1ves, : _

FIG. 2B is a perspective view for showing a
manufacture of a transformer uSLng the plastic insulating
frame of FIG. 2A; _ '

FIG. 2C is a sectioned view of the transformer using

20 the plastic insulating frame of FIG. 2A; |

FIG. 3A is an exploded perspective view of an
insulator for a transformer according to.the present
invention and compr151ng an insulating base and an
insulating member made of a plastics film;

25 FIG. 3B is a perspective view of the insulator shown
in FIG. 3A but with the-plastic insulating member fitted
to the insulating base; S
- FIG. 4 shows steps of manufacturing:the trehsformer
' according'to the present invention, wherein FIG. 4A shows
30.the primary coil wound on a coil bobbin, FIG. 4B shows
the insulator of FIG. 3B being wound on.the primary coil,
and FIG. 4C shows the secondary coil being wound on the
‘insulator positioned on the primary coil;



‘better understanding of the present invention. The transforner of FlGS.
VA and 1B is fornmed by winding the prirmary coil PC on the wi nding part of a
pi| bobbin CB and further w nding the secondary coil SC after 15 .
terposing an insul ating paper |P betweerni them In this transforner, t he
“Tnsul ating paper IP will be pushed down at the side edge to the primary J\)
coil PC side by the corponent wire., for exanple, on the side of the :
-l owernost | ayer of the secondary coi l _SC wound on the i nsul ati ng 20 paper,
and a so-called wire drop will occur. erefore, some gap W ll be produced-
bet ween the inner surface of a flange of the coil bobbin and the side edge

of the |nsulat|r]gI a@@r %égiféyqq: % Qréggfék grof t he | ower nost
an

. layer of the secondary coi he" Si ge of the primary
coi | PC wi Imargfas tueed bﬂjhh%nﬁt%E%thQHErleuﬁiﬁﬁntﬂ&lt9 #8rough no

insul ati ng paperFi@ #ad ildhe @é{éﬁii& §i<ﬂ€“&li§woﬁft a8 Ebéﬁ%ﬁ@hgﬁﬂfo\éﬂ H

becone | ow. On, t he other ha t he transforner 2Cis
formed by WW?RH#@FF“EIBQ|ﬁﬁFQ EE?FSPEPOHetﬁﬁeﬂnﬁﬁFn&rBﬁFF°5PeFﬁe°50|
bobbi n CH tHegprgsén® imveneiomsurithngnér iesihg| plakeanemovied; ]
- fittable to _each other on the primary 5 coil -PC and wi nding the secondary
-coil SC on & thus fitted insulating franes IF. and [err] In this
transformer, theFIGs@Btism EEnkkn sectiespdcplarn piewarf &hd secondary

coils PC antheii didl MMubEctikehy LPpRFatdRabh6Wn ih FRE. 6a.

Priqt'to the description of the present invention,

10 conventional transformers shall be firSt teferred_to-for
a better understandlng of the. present invention. The
transformer of FIGS. lA and 1B is formed by winding the
primary coil PC on the winding part of a coil bobbin CB
ahd further winding the secondary coil SC'after |

15 1nterp081ng an insulating paper IP between them. In thls
transformer, the 1nsu1at1ng paper IP will be pushed down

" at the side edge to the primary coil PC side by the
component wire, for example, on the side of the lowermost
layer of the secondary coil SC wound on the insulating

20 paper, and a so-called wire drop will occur. Therefore,
some gap will be produced between thé'inner surface of a

- flange of the coil bobbin énd'the side edge of the
insulating'péper'IP, the component wire on the side of
the lowermost layér of the s'econdar.y coil SC and that on

25 the side edge'of the primary coil PC will be present
‘adjacent each other substantially through no insulating
paper IP and the dielectric strength of the transformer
will become low. ' '



insulating frames 1F[err] and IF[err] will have to be prepared 10
dependent -on the type and size of the transformer. In other words, there
arg defects that various kinds of diées for use in injection- nDIdlng the
|nsulat|ng frames will have td be made, thg manufacture will be -
| i.cated, the cost of making the dies will be high and the total
hanu lturrng 15 cost will increase. The present invention is suggested to
sol ve these various problens. Wth reference to FIGS. 3A and 3B, according
to a remarkabl e feature of the present invention, an insulator 11 wound
bet ween the prinmary andosethadatfie2Ohandi,| £hef tirkze stfiramsfroraierF IGmprazseaso LC
corrugated insulating base 12 and a sufficiently soft plastic insulating
nmenber 13 adher etls ofie onefiebpagind 2ngGsher ariiparvhicoiilndd am rpebasiending s
made . of such paper material of a thickness of about 0.5 to 0.7 mMmas a
pressed board orPa¥BnRf | ‘éf‘epépyénﬁﬁébﬁapﬁﬁ'op’a25-'1°’f Gwoe fdipided dnsddtin

nanme " Nonmex Paper" manufactur: ngufgnk and is corru ated by the |ater
descri bed appar atTR"E® 51t ¥ a%%z hytaPLBake 8?9& pde AEmag s h

h h h h
Cnsul ating e ”’fﬁ% PLAG N1 Sk nEgt BERoRARDy KIS s¢ asn%s%sét}rc Fitted
0.1 to 0.2 mm as, , ?@¥§€p£gap pfkyeLnxlege te;gthbglq%% ugkﬁg%h 'éie

adhered to one st I hSu atlng baSe "pRA&f erably "Wt ive 5

as an acrylic r ef‘déh & éﬁ%et@é‘éﬁ' EHéai-la}ép%rtEv(eefp‘%rlﬁﬁ% Had Isgs'on@ry

coils PC and SC will not be likeiy to be impaired but the

insulating frames_IF1 and IF, will have to be prepared
10 dependent on the tYpe_and size of the transformer. In other
words, thore are defects that various kinds of dies for
use in injection-moldihg the insulating fraﬁés will have
" to be made, the manufactu:é will be complicated, the cost
of making ﬁhe dieslwill be hich and the'total manufacturing
15 "cost will increase.
Tha present invehtion is sugcested to solve £hese

various problems. With reference to FIGS. 3a and 33,

i

according to a remarkable featura of_ he present inventioh,
an'insulator 11 wound_betweén'thé primary and secondary

20 .ccils of the transﬁormerlébmprises a corrucated insulating
base 1é.and a sufficientiy soft pléstié.insulating member 13
adhered onto the base 12. Generally, this insulating base 12
4s'made of such paper material of-a'thickness of about 0.5
“to 0. 7 mm as a pressed board or aromat*c polyamlde paper of

N et ey ,',:_)
25 for example, a trade name “Nomex Paner" manufacturad by
' DuPont and is co rugated by the later descr1bed appdratus
so as to have many streaks of eleveations parallel with

each other at a proper pitch. ©On the other hand, the



$ the wwdth of coil winding part <15 of a coil bobbin 14, that is, the
ndina wdth of the coil wound 10 on thi$ wi'nding part 15. On the other
and, the insulating base 12 i s nadeyw.der than the pl-astic insulating
menber 13, that is, wider than the width of the wi nding part 15 of the coi

nd 4C, the plastic insulating nenber 13 has substantial ly the saie width

" _bobbin 14 and its MAdth IS so selected that, when the insulating nenberfl--'

i s adhered onto the insulating base 12, 15 each side edge of the base~
extend in the Wdth direction out of the plastic insulati na nenber 13.

Furth t hg st f f act f de
Char act or| S0 S e TP RE AR 011 B0 CRBETPePROER! Ba%id [l

expl ai ned. FFlr t 5! 16 is
“wound on tfe Wi ?l-dl %kpgéaérst %@ o}?ﬁl’he cm{:gb bg\ ‘?ﬁs\f\hl Fw?géﬁ‘%gg’both ends
18 and 19 foUlQreC@h} dHE Q- @;%@QQ&&%HMQ%C%' aEQQ%B 14 onlbhen, as

shown in FIG" the insulator 11 nmade by adhering the plastic |nsulat|ng

menber 13 @nlse hheﬁ£é il iy hase §£eféra@updwamquadckhadB@@W%@y coi |
16 so .that many streaks of the elevations parallel with each other of the

i nsul at sngakage \sickl ied erebim. the direction vertical to the w nding
direction. At this.tine, the -8- insulating base 12 is bent at both
sides 20 and 21 sﬁh&hﬁﬁnﬁﬂdqxtﬂ“ulqﬁﬁyamgthsrafehepeepeotFEGSLhéBnenber 13
and radially along both end flanges 17 and 22 of the coil bobbin 14. Then,
as shown i an@l @C,4¢hea asdridarinaplatasy member 13 has substantially

the same w-dth as the width of coil w1pd1ng part 15 of a
'_c015 bobkin 14, that is, the winding width of the coil wound -
10 on this winding part 15. On the other haad, the insulatin
.base 12 is madé:Wider'than_the'plastic insulaﬁing membé: 13,
that is, wider than the width of the winding part 15 of _the
coil bobbin 14 and its width is so selected that, when the
insulating member 13 is édhered onto thé insu1atiAg_base 12,
-iS each.giéz edge of the bése will'exﬁand in the width direction
out of the 91as+1c insazlating member 13.
Fu _ther, the steps of ﬂanuFadturing a transformer
-prbvided with this characteristic iDSLTator accorélng to
the présént invehtion:shall be exﬁ*a*hed. First of all,
20 as shown in FIG. 4A, a pfimary.coil 16.is wound oﬁ'the'
winding part 15 of the Qbil_bobbin i4.whi1e leading both
 'ends 18 and 19 of'the:coil dﬁt of a flange 17 of the coil
bobbin 14. Then, as shown in FIG. 48, the'insulatof 11
'made'by édhering the plastic.insulating member 13 6nto tha
25 insulafing base 12 is'w6Und around the p;imary coii 16 .
So‘that many streaks'of the'elevatibns parallel With each
. other of'ﬁhe insulétingﬁbasé will extend in the direction

vertical to the winding direccion. At this time, the

4



5 is wound above the ‘insulator 11 on the bobbin while |eading both ends 24
and 25 of the coil 23 out of the bobbin to conplete the transforner
acgording to the present invention, ds shown in FIG 5. In this case, eve
if the insulator 11 is subjected - 10 t® & pressure due to the coil wre
wouRd.in the | owernost |ayer of the secondary coil 23 specifically at the
resp ctive side edges of the menber 13, the respective sides 20 and 21 of
the insulating base 12 bent vertically along the flanges 17 and 22 of the
coil bobbin 14 will effectively prevent 15 any gap from being produced

bet ween the side iedgasatiing hadensud atHrodrt el Bdieh coOidle HOPbI And42and a
sufficient dielectric strength can be -assured. In addition, an exanple of
an appar at us andsmbbhmﬁﬂﬂaluymaﬁenﬂqnurupgi&s|wmtﬁar®soédtototb5e member 13
transfornmer 20 according to the present invention shall be described.
Referring to FlI GBnd6Aagialdy, alengfiettatend fHrangewfbttamdng2t v theutatl br

11 includes a frame 31 which is forned by tlghtI%mfecurlng to a base 32 a
pair of fitting pr&kds 34.andrss, ass delt fFEm etfeh dtFRECRARBYIgARCAL 23
reinforcing 25 nenber ép d tr nsver se bar nenbers, 36 separ at ed

from each other 95 Pran (ﬁrﬁﬂﬁ??QEt%fmf%ﬂ%ﬁ%égggbbﬁdw@B e heading

f eedi t at tall d fet f 31, t
extend out of t hEOLgRss 2 §n SRS b S 3 4 708 1 e ARRLE 0 e
station and gU|dgom8I &bgﬁ nt%ﬂ%é) é?%%éyhérﬂé S, Pl AV USTLNE on,

pl ates 41 and 427are |tte
as shown in FIG. 5.

In this case, even if the 1nsulator 11 is subjected
- 10 to a pressure.dqe'to the coil wire wound in the lowermost
layer of the secondary coil 23 specifically at the respec#ive
side edges of the member 13, thé_respécfive sides 20 and 21
of the insulating base lz_beﬁt vertiéa;ly along the flanges
17 and 22 of the coil bobbin 14 wiLl effectively prevent
.15 any gap. from beinyg produéed between the side ecges of the
insulator 11 and the coil bobbin 14 und a sufficient
dielectric strength cuan be assured. |
In addition, an example of an appo arahus zid method
for manufacturing the insulator 1l of the transformer
20 éccording to the'present_invention shall! be described.
_ Referring to FiGS. 6A and GB, the éﬁparatu_ for manuracturlnq
_the insulator 1l 1"c1udes ‘a frame 31 which is formed by
tigitly securing to ;_base 32 a pair of fitting plates 34
and 35 Qepa’ra*ed “rom each other throuch é'reinforcing
25 member 33 and traqsverse ‘bar members 36 and 37 separéted
| from each other to the upper parts of +he fitting plates 34 ;
.and 35, A ‘eedlna station 40 is secured horizontally to

one side of the frame 31 to extend out of the same



to and above and below the inner end of the feeding station 40.

le of- the frame 31 inside thereof so as to be positioned 5 adjacent

(only one

'CR; f the fitting plate 34 is shown'in FIG’ 6A). In these adjusting

t hrough.slots 47, 48 and 49, 50 nade to extend in the verti cal

41 and 42, roll. shafts 43 and 44 are fitted, threaded parts of set
45.and 46 are screwed and the®roll shafts 43 and 44 as 10 well a“ﬁ)
hr eaded parts of the set screws 45 and 46-are .inserted respectivel:

dlrectlon in

the fitting plate 34. Corrugating rolls 51 and 52 having corrugated or
‘gear - shaped peri pheral surfaces as seen fron1the si de are secured 15

respectlvair%%Fﬁqﬁiq{ﬁY QFeF1Qna3haky 24, t“?héechPuéat ddres wiadcied of the
rolls 51 andd52 a,rcfeso LAl a.;ped as, %o nesh WIT.? (é S Qther in. the plane
n nn

i ncl udi ng ¥ st tate” ot *the” f BUF NG SVALE

'IS rsg::ge%fg%fggn é%M%ﬁ%¥ ﬂﬂ %ﬁreag %rég?§§%8?35%gg§%' sé?@

165 sT“r?l‘s" Oftr angenent

or,,ugati ng
O B 46

respect | velns ad thidy thes Sédge 471 485148 @Rdraldrang fa%su%nljéﬁ%otﬁecl%ﬁ{ed
screws 45 and 46 to the fitting plate 34 in the position in which

cor r ugatsed s dcGRS € 4t LB¥aI08hdE NBe Lol 8h81iaRdr52nEYF WH f.%@chzﬂi her
I n the plane 25 I ncl udi ng the upper surface of the feeding station 40.

- Wil e the ayyaaigesd @nlheomslj sibdé nge pthtegitsehospiews 3ad isleifowias

been described only on the side of the fitting plate 34, it will be easily
under st ood ilmy FliGe ﬁmMJ(ﬁinrtnesernﬁzmstihgtpmheesaﬁé andad@eemil i s. t aken

also on t.he other. flttlng .pl ate 35.
shafts 43 and 44 are Fltted threaded parts of set

Screws

45 and 46 are screwed and the roll snafts,4d_and 44 as

10 well as the threaded'parts of the set scraws 45 and 46. are

inserted respectively throuch slots 47, 48 and 49,

to extend in the vertical direction in the fitting

50 made

plate 34.

-Corruqatina.rolls 51 and 52 havin corrugated or gear-shaped

p rin pheral surfaces as sa2en from the 31de are secured

15 respectlvely to the roll shafts 43 and 44. The corrucated

surfaces of the rolls 51 ané 52 are so arranged as

with each other in the plane 1nc1ud-nc tbe upper

to mesh

urface of

the feeding stg ion 40. *hls arranqement is realiized by

nroner;y moving the roll shafts 43 and 44 of the corrugating-
20 roils 31 and 52 and the threaced parts of the set screws 45

and 46 respectively within the'slots-47, 48, 49 and 59 and

fastering the set screws 45 and 46 to the fittinc plate 34

in the position in which the corrugated surfaces of the

'corfugating'rolls'Sl and 52 mesh with each otlier in the plane

25  including'£he upper éurface_cf the feedlng station 40. While

the arrangerment of the adjusting plates, set screws

and

slots has been described only'on the side of the fitting

plate 34, it will be easily understood by one skilled in



On the other hand, a roll 54 for feeding the plastic insulating member 13

is supported at its shaft 53 between 5 the fitting plates 34 and 35 on Eyé/—\
other side of the franme 3. and the plastic insulating nmenber 13 is mound o] )
this roll 54. A pressing‘rdtl 56 secured to,a roll shaft 55 is arranged
thegélde opposite the feeding station 40 .0t tthe upper corrugating roll S5k~
SuchX ybber. nmenber as, for exanple, 10 a sponge nenber is fitted to the

peri phery of the.preSSlng roll 56 so thatthe roll 56 will have a sufficient
elasticity. The roll shaft 55 is fitted to the adjusting pl ate 57 (only one
side of the fitti 4 i [ o p |d £h
rockably, with a tls]’gapllpg‘i(jya[% ?rh}ga shﬁ%%se@ﬁﬁi‘a’gﬁ? EWQ% Ea*‘(af‘t %‘?}éop at e §4°t§er
a fulcrum A setgsorow 5% 4 pi®viced to the adjusting plate 57, while

t hreaded part of fhe se€t screw 59 is inserted through. an arcuate slot 60 of
the fitting plate 34 sodgihathe ke eas®] §CFEW 5841 sobastenedct @nkhg1astic
plate 34 within the range of the arcuate slot 60, 20 the adjusting plate

57 wil'l be abl e timsha dtidey mdmidasi Y2 dipi swbedrpedi &tonts Thha far sanpereden

of the adjusting plate, set screw and arcuate slot have been described only

on the side of thde ifitivigpimtatest 2hand t2%i dh beeuntbest sddet hat thhe Srame 31
same arrangenent .can be taken also on the other 25 side of - the fitting

plate 35. The pMQQMQﬁ?lﬂﬂﬂsﬁﬂy(ﬁnPQkﬂtiﬂ$ membeygel3 sbs agorndenpr thigyroll 54.
desired pressing force against the upper corrugatln roll 51. Further, a

pai r of shapi ng PolPr&SEEhFPL ot sec‘h‘?ﬁ‘%ng%daaﬁ%gb shafteddi hy araprgad

40 on the flrst nment i on
on the giae opposite the feeding station 40 of the upper

corruagacing roll 51. Such rubber member as) for examprle,
10 a sponge member is fittedtto the periéhery ¢f the pressing
' roli £6 so that-the roli SS}Will have a sufficient elasticity.
The roll shaft 55 ié fitted to thefaajusting plate 57 (only"
one side df-the fitting plate'34 is shown in FIG. 6A) which

is nrovided rockably, with a supperting shaft 58 secured to

Jt
(&)]

the fitting plate 34 as a -alcrum A set screw 59 is proviced

to the adjusting late 57 while threaded part of the set

screw 59 is inserted through an arcuate slot 60 of the
fitting plate 34 so that,‘when the set screw 59 is fastened -
+o the plate 34 withig the range of the arcuate slot 60,
20. the aifusting platé_S? will be able to 5e fixed at desired
nivoted positian. . This arrangemené of the adijusting plate,
_ set screw and arcuate slot have been described only on ﬁhe
side of the fitting plate-34; but it will be understood
that the same arfangement can-be'taken also ca.the_other
23 side of tﬁe fitting plate 35. The pressing roil'56 can.be
thus arranged so as to exert any désired pressing farce
agalnst the u;?er.corrugating roll 51. |

Fur-her, a pair of shaplng rolls 61 and 62 are



oy, side of the frane 31. The upper shaping roll 61 is nade’of ‘ah el astic
oL\ and the lower holding.roll 62 is made of a rigid roll. "Axial end
rty ons of both shaping 5 rolls 61 and 62 are farned to have
pefed surfaces conplementary to eagh ather. 1In addi ti on, in the above
desgri bed insulator.. manufacturing apparatus, the upper corrugating roll = -
I's provided to be rotated as driven by a notor 63 set on-the 10 frqgﬁ;f '
- 31 and the upper shaping roll 61 is formed to he operatively connected w4 h

the corrugating roll 51 through sprockets 64 and 65 and a chain 66 so that,

wh he ' | 1o 51 s dri | o . ing.roll, 52
Toahi ng it REFEROPRoBPYRC R (SR IR EAT rtd (%S Bper 1180 BBPLAGREFng

roll 51, tNgupRekaSBEPAL KldndsaANd i LOWEE SHADIAG E8LY B2

cooperating W th the "Upper shaping roll 61 W1l .be driv The®fretRod of
manuf act'uri pgakhgei BaULaLAR 1 EL A3 it REVEPRAL afdige SO i A FLGD: B4 gad 6B !
shall be explainedin 20 the followng . When the notor 63 is !

driven, themagepeet kveigel yoane selxidl raidtidw: séeé escand t Bethnsuhathgg
base 12 in the formof an ordinary paper material is then introduced in the
~horizontal dorLestéanaalos@ tlre ffeetied) 1 -lveontafeved ssrfacéber _ .
i ntroduced at the front end of 25 - the material between the corrugating
roll 51 andodplemhathnyutet eaghbadhelr?. corrugated as desired on the =
‘corrugated surfaces of the corrugating rolls 51 and 52 will nove upward
al ong the peripher&p sdéigdeonaf imhdhgpphovsordarpuibed rbrsubator.
manufacturing apparatus, the upper corrugating roll 51 is
provided to be rotaﬁed as driven by a ﬁotor 63 set on the
10 frame 31 and the upper shaping roll 61 is formed to be
'ope:atively connected with the corrugating rdli Sl_thrOugh
sprockets 64 and 65 and a chéiﬂ 66 'so that, when ﬁhe upoer
.corrugating-roll 51 is driven, the lower'cdrrugating roll 52
meshing with it, ﬁhe préssing roll SSfC6ntacting the upper |
15 c¢corrugating roll 51, the.upper-shaping roll 61 and ﬁhe l§wef
Shabing roll 62'cooperating_With the upper shaping roll 61
will be drivén.- | . |
| The metﬁod-of manufacturing £he_insulat0r 11 by the.
apparatus shown in FIGS; 6A and 6B shall be explained in
20 the fcllowing . - Yhen the'motor'63.is driven, the
- respective rOlis are set 'in rotatiﬁg states.and.the iﬁsulatingf
base 12 in the_form'of'an ordinary papef material is then |
‘introduced in ﬁhe horiionta; difection along the feeding
station 40 and is further.introducéd at the.frént end of
35 the material between the corrugating rolls 51 and 52,.t5e
insulating'base_lZ éorrugated as deéi?ed on fhe cOrrugéted
surfaces of the'cér:uéating folls Si and 52 will'move-uPWard'

"aidné5the*peripherallsurface'of the upper corrugating roll 51



-12- while being guided preferably by a plurality of guides 67. On the

ot her hand, the insulating menber .13 is paid-out of the roll 54 and is

i ngerted, together wi.t h the corrugated insul ating base 12, between the:

upper corrugating 5 roll 51 ‘and the pressbng roll 56. A _ this tine, the-

|nsqhk;|ng menber 13 may be such adhesive fape that an adhesive of acrylic
[

resiRi's applied prelimnarily onto one surface of a plastlc sheet to be
cont ed with the insulating base 12, may be the one on the said
contacted surface 10 wth the adhesrve applled |nned|ately bef ore

contacting the |ni%: Ft;rbg_gr;_ip\bggséeu fter %bn.gé?:lﬁ% gdbp L20f L heeroll .24 67','

whi ch i's-aut omat ™ iFand r vmt The orrugaflng

rolls 51 and pressing rgyy 2% Q.Js_,{er]:g '{ES&” %;gétgjhe prﬂ grg h&m QSG{BSega paid

between the upper corrugating. rol essihg ro an

t ensi oned toget hgg, swigteh e doigulsag ids hasse._,;ls?ergr@e | 54 ehd RO DERELAR to
whi ch the insul ating menber 13 is thus. adhered is further I ntroduced .

bet ween the shapicag cu@lalteddlnaid 2 i Haane 1he hasuwbad | tige NESbEE &Brﬂﬂcatma
sufficiently joined to it, the side portions extending in the width

di recti on out 50f rbhe Fﬂsuh@nﬂMg|pﬂd§y1d§3rdﬁmu56s Ahetsldet;mmtlbne
exceedi ng the winding part of the coil bobbin (as'is best seen in FIG. 3B)
are then caused tiosbdaiticki membeswdi3d ey be sumh adhes ie@etane pohatoas of
the 25 shaping rolls 61 and- 62 and the thus joi ned base 12 and menber 13

are | ed out of tBE&hesdyengfr oy 1lEr &Hasigp & anppied ePlt'Ehblmh%%PahbrOQ‘}O one

Thereafter, the.insulator 11 is cut into desired lengths wth.
cutter (not surface of a olastlc sheet to be conx rtacted w1eh the vnsulat;na

.bace 12, or nay be ehe one on the said contac*ed sur‘ace_'
10 with the adhesxve applied immediately before con_actlnc the
ins;:at-ng'bese 12 after be;ng pulled out of the roll 54
which is autcmatically driven and rotated together with the
corrugating rolls 51 and Qressing rolli 56 as the insulating
member'l3-is inserted betwean'the upper'corrﬁgating roll 51
- 15 'and_the_p:essinc roll Ssland'is :ensioned Eogetuer with the
insulating base 1ZzZ.
The insulating base 12 to Which the insulating
member 13 is thus adhered is further introduced between
the shaping rolls €61 and 62 to have the insulating member 13
20 s@fficiently 5oined'tg it,.the side pOrtions extending in
tﬁe width direetien out 6f'ﬁhe ;nselating member 13, that
is, the side portions exceeding the winding'part_ef the coil
bobbin (as” is beet_Seen in FIG. 3BE) are then caused to be
inclined upward by . both end taéered ?ortieﬁe.of the
25 shaping rolls 61 and 62 and the thus joined:base 12 and t
 member 13 are led out of_the shapiné rolls 61 and 62 to
cdmplete the insuletor 11. Thereafter, ﬁhe insulator 11

is cut into desired lencgths with a cutter {not



- 13 - illustrated). The arrangenent described above with reference to'the;f
drawi ngs can be variously nodified in.design. While inthe illustrated
odinent the primary coil i's wound 5 on the coil bobbin, inside the
i_nsul ator and the secondary coil is wound outside the-insulator, the ﬂ
Q%RC ndary coil may be wound inside the insulator and the primary coil qu)
und outside the insulator. Further, while the insulating nenber hgs
explained to use a plastic 10 film any thin filmof a paper matertal
“inmpregnated with an insul ating agent tan-be al so adopted. In addition, the
holding roll can be so formed as to nmake a fold in the boundary of the
i nsul ating base 12 with the insulating menber 13 to nake it easy to bend
the 15 insulkistwpbedk. 12 in each of the side portions. 20 and 21. According
to the present jywegl) 4o ReAEdagscHeBen! B60y8ORYEN LEBekBRULALG can De.
made of a material Tess &xpensive than rn a trans orner;_aV|n% the sane 20
ef fect wi tHutdnawings repn ke v ariqvpely iRedhhbed nénndngiant ur Fhdleost can
be greatlyig %H@eﬂludiﬁa_m,e;ﬁsoamehﬁsuhetpf_fmmﬁs} bainh@sp_ﬁa&aatf .
“inventi assures a, icient stcen even.ip the _end, portiong of the
i i ng bt e remi dpobi B pias1ag ehe  TraRanBat "snd: RBEOseEEM AR, o of
the secondzoil cis |wound oetpidé thetlinsplakery thel setbafiary, coiile drop
will not. K, PSS Ra ObkNIa8 ehé BHLS1SLSP aflkoLAS! bl EmsLLeRBYR Can be
may be wound'outside the insulator. Further; while the '
inéulating membet has been explained to use a plastic

10 £ilm, any thin £ilm of a paper material impregnated with |

an insulating agent can be also adopted. In addition,
the holding roll can be so formed as to make a fold in
the boundary of th_é insulating base 12 with the |
' irisulating member 13 to make it easy to bend the
15 insulating base 12 in each of the side portions 20 and
2. | | ' o
According to the present invention formed as
described above, the insulator can be made of a material
less expensive than in a transformer"havihg the same
20 effect without requiring a die or the like and the
‘manufacturing cost can be greatly reduced. Further, as
the insulator used in the present invention assures a
sufficient strength even in the end portions of the
winding part of the coil bobbin,lany displacement of the
25 coil wire of the secondary coil with respect to the |
primary coil, that is, wire drop will not be caused to
occur and a sufficient dielectric étténgth can be
secured. Moreover, since the insulating base of the
insulator is corrugated to have many streaks of |
30 elevations and has therefore a sufficient extensibility,
' considerable tensile force applied to the side edge of
the insulating base at the corner portion of the winding



7

secured. Mbdreover, since the insulating base of the insulator is
corrugated to have nmany streaks of 30 el.evations and has therefore a . _ \_g’g
sufficient extensibility, considerable tensile force applied to the side \

edge of the insulating base at the corner portion of the w nding -14 - ~.
part of the coil bobbin can be absorbed; that is, the side edge of the

inst| ati ng base will favourably extend intimately along the flanges of the

coi | Wobbin. Therefore, the side edges of the insulating base of the 5
transformer will not turn toward the axial Mertre of the windi ng part and

the wire fittability of the secondary coil will not be inpaired. - 15 -

CLAFMB 1. A transformer _comuri sing.a coil .bobhin having.at_ each .axial end
a respective fl gﬁﬁ 353%5'& \ﬁ?éﬂ' z’éﬁbg’iﬂ é:r?é’egea[?% Ir%e% %dﬁ?g lﬁdr tt:c}’epri mary
and secondary 5sddel edgeund dhesdnsuliatdingg bamet widt Wwdfiarv durea i1 ya recretse na¥
sai d coil. bobbi _ J | g e i {ary and
secondary coi | s?nggﬁ%t?}gu{%%oﬁ'gohrépﬁlg % agofﬁ%%?aﬁ% !g%hg%hgﬁd an
i nsul ati ng neneBherefogeindbeatside wéges ofaihey inawliatindaibase iof ddwe 10
width as the otk aWsFdirier Vv rstd tudif doved PN 33 centre of the
winding part and the wire fittability of the secondary

coil will not be impaired.



ving a strength relatively higher than that of said i nsul ati ng menber an&
' corrugated to have many streaks.of elevations extending at right §
s to the coil mnndlng direction, respective S|de portlons of the 15 - = .

edges of the |nsulat|ng menber so as to be bent along the inner. .3
surfaces of the flanges of the coil bobbin. 2. A transforner accordLn 0
claim1, wherein said 20 insulating base is made of. a paper material. “~— -
having a predetermned thickness antt 38 @ insul ati ng menber is made of a’

plastics film 3. A transformer according to claiml or claim2, wherein-
sai d insUIating menber i s adhered tgﬁgi&ngS I-nsul ating base with an
acrylic resin adhesive. 4. A tran substantially as descrlbed

herein with reference to Figs. 3 to 6 of the dramnngs

1. A transformer comprising a coil bobbin having at
each axial end a respective flange and between said
fianges’én-axial winding part, primary-and secondary

5. coils wound on said w1nding part between the flanges of
said coil bobbin, and an 1nsu1ator 1nterposed between
said primary and secondary coils, said insulator
comprisihg an insulating base-and'an_insuiating-memebr,
said insﬁlating member having substantially the same

10 width as the coil winding width, and said insulating base
having a strength relatively higher than that of said
insulating member and being corrugated to have many
streaks of elevations extending at right angles to the
coil winding direétion, respective side portions of the

- 15 insulating base being extended in the width direction

beyond the respective side edges of the insulating member
so as to be bent along the inner surfaces of the'flénges
of the coil bobbin.

2. A transformer according to claim 1, wherein said -
20 insulating base is made of a paper material having a
predetermined thickness and said 1nsu1at1ng member is
- made of a plastics film.

3. A transformer according to claim 1 or claim 2,
‘'wherein said insulating member is adhered to said
25 insulating base with an acrylic resin adhesive.

4. A transformer substantially as described herein with
reference to Figs. 3 to 6 of the drawings.
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