-1 - O 081 446 Description The present invention cones
W t hi_n the sector of the construction of inductive electrical appliances,
espeC|aIIy of the static type, such as trapsformers. Mre speC|f¢§®é{y ghe
|nvent|on relates to the 5 production of The winding of the i '@%
coil's equi p- plng the abovementioned appliances and especially, but not
excl usively, t&ﬁ q? ng of the medium or high- volLtage coils of

t ransf or mers. I's 'known that a customary practice for w nding 10 t he
coils of transforners involves w nding one or nore elLectricalLlLy conductive

wires, generally made fife GaRRRInt FHVkh @ith AHEE & W Nhe WX dr of

accordlng to a,struc- ture sol enoi d" e wth conthuous turns
formng an anrfii&rcQr r“°q‘r?'bé’rf:r‘ ""t”rﬁ"s"eﬂ 1ifak ARRGIANARSIS s
repleat eﬁ severesped Ve y oS Uhaee St ati d hrtym;éi,ersddfmedd_ytlﬁahsJMrandTﬁ. fomﬂ ete
coi t he arrangenent | d the form Q cylindrical ree
conposed of several col\fr)?-r'ev\}{L e& c’s’é:r?ﬂthya'r 'i nverﬁ ﬂy q‘a L 8ot E'?’ueat
addition o thgaduatiixn 20f tftﬂneatrtdmg of f ttHEe cophert Ve eccwltSh eaydipm of
insul ating vargypgh tid dbovenart i n%ﬁ/gépllm dsbd A Rpse?lptet ween
eets

the concentric | ayers separatlng of eLectrically iI'ns atlng
material, gendvodl |axcdausdyediy sHOettheow iy of5 the medium ‘qn hjgh-pe

recal | ed that vtohq;saegeatctﬁqr;e(tfl W&ﬁm,s_heet s have essentially two
functions: on the one hand to ent breakdowns between tu

eLectrical ly distant frtorhSork®e é&’ot%@r B Y SRRAT Y2 RN AF TSR f{°o" i her
In two adJDacertmeLa:perLss qmmradsd‘dmmllnwu«m wWwihdingldreggeon amappl | ed at
the input of I s h ly,,, t S
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fronts and of very short -2 - duration and very high anplitude to t
i nput of the an annular layer. In general, this ‘elementary operation

L=

in

15 is repeated several times in succession in order finally
to obtain a complete coil, the arrangement of which is in
the form of a cylindrical reel composed of several con-
centric annular layers.

It is also known that, in addition to the initial

20 sheathing of the copper wire with a film of insulating
varnish, it is expedient, during winding, to interpose
between the concentric lLayers separating sheets made of
electrically insulating material, generally based on

~ sheets of paper. |

25 It will be recalled that these attached insula-
ting sheets have essentially two functions: on the one
hand, to ‘prevent breakdowns between turns electrically
distant from one another, but immediately next to one
another in two adjacent Layers, uhen.the nominal working

30  voltage is applied at the input of the coil; on the
other hand, above all, to ensure good stability during
sudden surge voltages attributable, for example, to
Lightning strikes.

In this respect, the conventional simulation

35 tests, called "shock-wave tests", which involve applying

a voltage wave with steep fronts and of very short



transformer, are in sonme cases carried out at a contrac- tual voltage nore
than,five tinmés higher than the nom nal voltage of the transforner. In
conparlson the tests of 5 t he breakdown threshol d during nor nal
operatlon are car- ried out at a voltage dhly doubl e the nom nal voltage.
It wi-ll be apphadteicad dndméry Sl'l‘ﬁqmlémme ofo Ntterimmdt i off ofw@t i on t ha
t he Jnter-layqa i nsul ation to be provided f W t hs %endln the shock waves

must go wel | ANPHRIHT 1 2t ® wH csno%uﬁacf% ‘h ety r%/u °%$)p7‘f ance
i's under nor rreﬁuaipemal.ttargf onmch tihans tine vihimds doidhe of than bta‘veaomreueu

nmerely by the M‘ﬁr‘qﬁ Ve W[l € d 0
stresses arise ecause the 15 COi éhavewl n r%"titlﬁsnm e voﬁﬂgéepwaves

with steep frdiftes ‘H%ﬁ?ﬂeﬁﬂ Gt d't‘?"gﬁllatqwqih‘% raT&tsarvel y
conplLex networrkedf dipg t@r\ra&ag@ &ﬂftﬁ%@ﬂ@aﬂ% rcd.tﬁmestldtnté@é.al lel.

It has thus been pOSSI | e Iqt how t hat [ he %ﬁter res I n an |p|t|al
exponenti al distributi th Wit VARFS SR ] oHP™ 1 ‘c%ﬁma tﬂ""a Verd

pronounced volruge igral- i fortmatni dhetfat sthe uimtse meloay éheirend af idmetaoi |

recel - Ving, Uik SHARKJBY Sod ty Wirde 0PI s S FAEL VY 18R ¢l ad gl @

be 25 to be ablLe to take neasures vent excessive 1ns i on.
this end,1® he benend jthay ytaimdumld)memﬁmf%a@omhm rithee BRPL {an o t?n

the capacitangggédm m-rnﬁh'—%lpé | Y rfd f T od DAk NARIEH Ad N Pftddre
abovenentlone%ﬁﬁlectrlcal stresses ar e reduced sufficientl o ensure a 30
subst anti al | y BfniasdyiRvat menfdy RathnParkantngy At e of ¢HhEtv®oil .. The

coil structuraiaecordi ng to the invention is of the type provided in the
docunents FR-E-26, 143 ﬁr 173, %v%bch descrii be nachi neh for winding a
W re 35 round and along akﬂqﬁﬂrt 71 ihto 11 1O I LY N scs,
edeh condiSsti @ idfs dave ria ne beduiah fiatthmi \tomgm awecs optsth afedpy

alternately i ﬁ:,-tol?ﬁhceantcrdﬂcéhtgﬁe (Brre‘?ﬁ}d ﬂﬁtw ﬁ?n%rlﬁﬂqfij oct

di rection whe ange I's nmade from one |sc t e next
of the inventiVetYi £omplisoviedaoskc s capacttances in series and capa-

citances in parallel.
_' It has thus been possible to show that the Latter
20 result in an initial exponential distribution of the vol-
tage along the coil, with a very pronounced voltage gra-
dient on the first turns near the end of the coil recei-
ving the shock wave. '
It will therefore be seen how useful it would be
25 to be able to take measures to prevent excessive insula-
tion. To this end, the invention is aimed at obtaining a
-~ coil structure, in which the capacitances in parallel
respaoansible for the concentrations of the abovementioned
electrical stresses are reduced sufficiently to ensure a
30 substantially uniform and Linear damping of the voltage
along the coil.
The coil structure according to the.invention is
of the type provided in the documents FR-E-26,143 or .
SU-A-173,283 which describe machines for winding a wire
35 round and along a winding support into the form of
stacked discs, each consisting of a spirally wound flat
coil which develops radially alternately in the centrifu-
gal direction and then in the centripetal direction when
a change is made from one disc to the next.



of the abovenentioned type under conditions of indus- trial production. To
achieve this the subj ect of the inventionis 5 a process for w nding
|nduct|ve coils equi pping eLec- tricalL appliances, especialLlLy static
appllances such as transfornmers, and consistimng of at Least one

el ectrically conducti vepeu 6t¢JéMDUrW|f r%@ﬂ%@i&ﬂ@i@ tVM HHOVG dRURP QI L Nt o
the formof stacked discs, each c %fQSI sti n‘.? .y wound fl at
W{Eﬁﬂ

i ral
coi L whi ch dewidyte r%ﬂ:ﬂ‘éﬁ'ﬁf‘?wq Rt cm%tc‘tq ‘%nd“tdr'l‘én in the
centri petal ditretal tposdwdreiom. change is made fromone disc to the next,

according to which pr ess ndi,.n ort | rranged vertlcally,
and 15 it is surrount '%&e‘}e s‘[sa;tchegbvlbo coa fs E}' é@' témf orm
bet ween them ah RMMESS tlmaoemd)rng eoedud iy & hEMMSr @qmpbm @rhes~ which is

closed off at 4 L ISR A ddy, esﬁeh'ﬁnﬁlleiptsrﬂﬁailé %ﬂ%s"e sWiche dsS

i ntroduced into e sal d space ro , and the e the wire 20

is fastened i ﬁﬁwfkﬂﬁﬂﬂrﬁofa’t%e‘%@é”ﬁeqfer%PoIHFatsd: e Rileditnd cakdgort

- then, in ordeyndux RROSI ird Nowhd @ duhd hihd WUBNY & Witd idlg apipoad
dlaneter t he mnre IS C nveyep con- ‘gquusly into the r QEIVIBQ space at a

Li near speed 291t° 848 %"’s) Wiaked TisRa AP oS3 9 2 dmdnt about
the wi ndithg sugppiaral at veourehgil str cxpidedviA{dn dearedlaptsi arasd i@di yseioortde | s

mparted 10 oo dISAAND PANALI SR I 3] |k Qlln deleal, 132 the

two speeds belng set reference val ue and er v abl e speed
bei ng set in 30on "dTQTEra teh ange sisy mage ffgdming disicattioort het n&ﬁy"rmrrent

[err] where Dduﬂyﬁﬁ#ﬁys%gruh{yﬁugﬁéyegg the mﬁndlng support 35 (inm
and d represents th | ameter, of the wire ( r"r_)é see FR-E- ail143)
t

characterized in that hfe UG RUPRArt h‘é vﬂ" nged Med tigalilivve A8, enent

abedt the wi ndrt iisg suiridddilat p abis tdride thhe aalod:acch dl.WGl(irelv\ee rewans
| ndependent of, one ,another,. .in that th urrbec f - revol |ons
LAY SRASS (79"

execut ed bet wefé’r{"f i?e NS atrﬂf"f e AT e(ﬁfﬂtv‘(ﬁ' §n>’“rﬁ)nent
in order to dedecddttom iaf twhei gharis il asfed recf fi 1ath ltseastg tfeanvf!‘@r1dly,be| ng a

vari - ~ the electrically conductive wire is introduced
into the said space from the top, and the end of the wire
20 is fastened in the bottom of the space, preferably to
| the winding support,
- then, in order to deposit the wire in the form
of turns of desired diameter, the wire is conveyed con-
tinuously into the receiving space at a Linear speed
25 V(in m/s), whilst a relative rotational movement about
_ the winding support at an angular speed W(in revolutions
i per second) is imparted to it, these two operations being
carried out jointly, one of the two speeds being set at a
reference value and the other variable speed being set in
30 order to satisfy the following relation at any moment:

v - L]
(W)i = w (p+2d(a;-1))

where D represents the diameter of the winding support
35 (in m) and d represents the diameter of the wire (in m)
(see FR-E-26,143), characterized in that the conveyance
of the wire and the relative movement about the wind-
ing support take place with the aid of two drive means
independent of one another, in that the number of



- able of integral value in that the said variable speed is determ ned by
hi gh,speed cal cul ation neans, and in that 5 the drive nmeans on which t
vari abl e speed depends is actuated accotdungly so' that the said relatio
sati-s- fied at any nonent. According to a preferred enbodinent, a relatifve

rot ati onal nowenmexiliutaleost exes uwhied ibred weempdrhte iwsi rienmpard ghel® inding t he W r

by causing th 1. ndi S r (P IS ¢AC '

anot her pref e%ruﬁg(#%'{]girsnwpeéegtn%gdgn@tn@r??%%#ﬁe 1?;@2?% .(}1"% %@eﬁnﬁ%%f

the wire into theheddnk ij sfadde $urapbednssifarmedazn® it he ingecd VAT bf 15

the relative I RY Gftedrad VARl tiRe thate thRURA ild& M iRbILRY spEuPr s | S

regul ated as a, functj on %B t he .rank of th turn beln% forned,_accqéglng to

the fol | owi ng 4&Hefin iged high-speed calculation, meango @and iy gihat of

the invergion the alr e areanss onowhdahr \tihkg vauti ablle Bipeedsdepemdshiich a

coiler conprises; . .- or t al, pl_at pahl e qf. [ riv [ -

rotation at a a\f;trqaatnﬁ%egscﬁé’egqg%éﬂf si%t ?h\%gr '?C ?‘c?alsgziﬁb ?eg% tﬁ@é‘nggofsrsa%ﬁri ve
motor [err], tfied @tatamybaiomgnitnt ended for receiving the w nding support
and the coaxial sleev c%%ﬁHQ%Qdk%gat%geH%W%%HS%hb%th%%QQC%1H?ﬁdﬂWJEJ

bet ween them a space for receiving wire, 30, - aunt for
conveyi ng t he Mitat ionad meyemend; dbey ts thee Winddnge $uppors tife inPard ethd
havi ng, 1@ t haheaniGe dySYuSMinigon h@dr iwiindd nigh s upipiod tart®, retadee ot her
hand, a tube for quiding the wire fromits exit fromthe said driving
system the s&°f ﬂﬁsbgﬁﬂﬁ'nnvable in 35 a vertical translationa
noti on (see FR-E-26, 142)kordiags iod anpkaeat ps elfeirre dc adtzenati ived enbadiat
the wire is drj r M pay. fr t t Mp
ariving the piistes theRHRGY BeTToRlyefanti A she \Jhe Dol e

subst ant i al | y nesetiiviaigl priagset Hs kepdi wiong tavtoe and, thieats Yeir tafcal
transl atysonal Rl irQi a@fi vie & oWiem@n@OBE X iR iWd o fl RS WRIrRCE U dTBaS of a
hei ght - adj usti ng not or N% separate fromthe first twg, and in that the 5
appar at us alsﬂ‘ﬂ5§§@b§€§.°'t is regulated as a function of the rank

of the turn being formed, according to the following

Cr—a. )

relation:

20 "i =

® (D x 2d (a3 - 1))
Another subject of the invention is an apparatus
for carrying out the process, in which a coiler comprises:
- a horizontal plate capable of being driven in
25 rotation at a variable speed about its vertical axis

% by means of a drive motor Mo, this plate being intended
for receiving the winding support and the coaxial sleeve
surrounding the Latter at a distance, defining between
them a space for receiving the wire,

30 _ - a unit for conveying the wire into the receiving
space, Located above the plate and having, on the one
hand, a system for driving the wire and, on the other
hand, a tube for guiding the wire from its exit from the
said driving system, the said unit being movable in

35 a vertical translational motion (see FR-E-26,143),
the said apparatus being characterized in that the wire
is driven by means of a motor Mf separate from the motor
Mp driving the plate, in that the wire guide tube is



- aunit for controlling the notors of the coiler conprising speed
variators and a speed sel ector making it possible to prepare a signal
representlng a reference value to be inparted either to the notor M
dr|V|ng t he 10 wire or to the notor Mpdriving the plate, - a contro

uni t xcontrol | igjg. Jb%d"eshfﬂ"gtﬁﬂ %UW%MW&"@/ i dWae ROy iy Ypa

controlled by the reference value, ‘in order to satisfy the follomﬁng reI
tion at any no‘r?brFthatlSt'[%rVrﬁ"tlW%%lfs"arthleﬁﬁmac‘-hé'@dr?é‘ Py ithe & rer

par amet elrs rewaﬁmhﬁ gnﬁiacrreclwl tgltd @5 bBp mel;arishefred Ehtel@h&-g'd\d%%tmg
previously. oubt Less rea ve been apprgeci at

i nvention is t%f;sl\ée"cf dﬂ; tsrfe"ﬁ/{'eﬁq "'ﬂflenefa'rﬂdﬁtc EwRe v%dgh’ "|_|tg'|?§ %g' one

anot her tﬁmaI|anuﬂr&xu§xhkxuindaseaq;s- | ar speed of a circulLar novenent as
a function of the ra_dlausu"qf t%ert othq,cthq_ryﬂ |mr3\4:g’r}t|%r} rﬁ.lée%oqst%rof this
| aw by obtaining 25 synchroni sm % ne of ‘conveyance of the
wire and its SoRRf iFing e ivaniaters tand %wkﬁﬁdomeémcmrngaécemgso as to
i npose a predeierggdieih IEe S d Gt e L1y iigifa i rdPRledle it ntghes trlafR rRicRY

formed, by nodul ating ﬁﬁf of the speeds in relation to ot her which is
30 kept fi %éd“‘bw“t bR ar tyd %‘atthe"t Hi% the e b r”Jgd’I"a‘t"éagu i he e
during wiondi ngwiren oav dey tthe tim Mp QN iy idrg am@e e Liatet he form of a stack
of discs, each consistjn f spital | d flat cqQi vel43Ri radial |y
al ter nat eI y 35 in t%ecq’ce.tnrto?’l f gétl c?y'}tﬁpqtq ) Jaatd'e &'“ﬁg' ce (r)’rQ‘lsggt"

di recti on whemotorhdtgyends m\aadewfhroomumeudlm not tcloa trreplil.edTibiys tﬂ1|enal |y
results in a Gifer ¥l liId2 NG rler tsatisty thelAHUTURALTRYL 20"
turns per Layer, thus giving Tise to a very i stributed capitance of
the electrlcaﬂ’&ﬁ'aﬁnﬁﬂYeﬂﬁﬂQRﬁsequently a very extensive danping of the
steep fygnt voltage pulses in the coil as a whole. 5 It nust be
enphasi zed that the coil str qxure obt gi ned coul d t. be exactly that of an
i deal structure l{W i - 1% Gy = ) -

In this relation the same variables or parameters
represent the same quantities as in the relations given
previously. | '

As will doubttessly already have been appreciated,

20 the invention is based on the well-known kinematic Law
which Links to one another the Linear speed and the angu-
Lar speed of a circular movement as a function of the
radius of the trajectory. '

The invention makes use of this Law by obtaining

é// 25 synchronism between the speed of conveyance of the wire
and its speed of winding in turns, this synchronism
being set so as to impose a predetermined desired value
on the diameter of the turn being formed, by modulating
one of the speeds in relation to the other which is

30 kept fixed.

On the basis of that, this value is regulated in.
time during winding, in order to obtain a coil arranged
in the form of a stack of discs, each consisting of a
spirally wound flat coil developing radially'aLternately

35 in the centrifugal direction and in the centripetal
direction when a change is made from one disc to the next.

This finally results in a coil structure having a



of clearly defined and individually distinct discs placed on one anot her,
but cones very close to this. On the other hand, the invention provides/a
wi nd- 10 ing method capable of neeting grmepartlcular criteria of t

i ndustrial’ production techniques, which |s otherwise difficult to _2
contenpl at e atminciasim inumtes priesarrtnsstpere oy dmovilhadigeg i viimaorrdiere tte obtlai n

the ideally ordey ?%\(Ijvuctec{ﬁb?{%égecmd q:fBl VeeeLJeﬁ:tnca cir- T

results of tests I nvent ors show t I n actua fact t he
desired stackiy torafd qonsaguandiyed a'te"rYecﬁ’ifrﬂ’h’n'd’q_d’r?d'Pd‘l &Py neans

|0f atcgrtaltn rglti@e‘i?-ﬂforithﬁzdtil giull.%e%mm tdiéto%liqe,adst mtuucﬂdeto SayDe

imted wrtually to ew tunns belonain to a i,.SCS spite

this divergence from flﬁe Musk, e qnph ?Cbszf&}ﬂf atd\FarFtdag’ &% be

obt ai ned fr omdbta inede rtdudd bmtih ben exadtiiycatlhdterofs amdideal rsdusmuaie and

econom c ter r ri dy | for
T PIAGHTS Y D IR0y qud B, L P D% TP e

exanpl e, of break uring normnal operatlons or
a greatly i nprogveder egiodtharoe but tme'ssmwdme tkastthisat tributable to a

capaci tance di stribut ofh e Wl Hdid LN o i e ) o werids ial i that

there is no need for inter-1ayer nsulatlon Furt her noy e,

concomi t¥ht ad\ndhmefdod; sapabie t°r‘fe mesking d’f“c Rt e r it i Akl ar,
the saving of thaw inriugrtrailalamt ddurdiion tﬁaﬂnighteaf, WEH i isncb teerse 1@ k of

bossi bi 11 es B Tater® SPARSRIA 5¢ g5 14del BF o HFRRRE Uudd¥,
aut omati on. Tlodf |kmneﬂte|¢ye,w1|ri dreleamday stbdeadi privperidealdy aitderedpects and
advant ages W | J; 4 ‘?ﬁ‘?{ﬂg%w&l&e‘sq{e'%1 ﬂq]tJ?oJé)l | owi ng description given by

way _of exanple an re- ference t e acconpanying plates of draw ngs,

i "—whi cHS 7 - Fi gurtdel resdilet sa aferdasds anfyrtehdiddte UMY $oi | i ng
appar at us whi Gt & haty,entorat tlﬂnwm/t,t qmmmmmwﬂ@wdesposw bl e

to produce transforner .CO COI| RS |n t or eqr oy d,
The 5 contrd® a‘r?d"rédtﬁ'leéJt idty é‘g‘bd‘rq c!ﬂ% 1 é‘iﬁﬂfgﬁ iy
in the right-kardadar miofingheoff ithe eliscs at a short d1stance, that
is to say Limited virtually to a few turns belonging
20 to adjacent discs. '

Despite this divergence from the ideal, the results
and advantages which can be obtained from the invention
bofh in technical terms and in industrial and economic
terms are numerous and important. Mention may be made

25 for example, of the rise of the breakdown threshold
during normal operations or a greatly improved resistance

~ to the "shock-wave" tests, attributable to a capacitance

distributed throughout the entire coil and of such quality
that there is no need for inter-Layer insulation.

30 Furthermore, concomitant advantages arise as
the result of this, such as, in particular, the saving of
raw material and labour, the Lighter weight and Less bulk
of the finished appliance or the higher production speed
because of the possibilities of complete or virtually

35 complete computer-assisted automation.

The invention will be understood properly and other
aspects and advantages will emerge more clearly from the
following description given by way of example and with re-
ference to the accompanying plates of drawings, in which:




- Figure 2 is a block diagram showi ng the electrical circuit for
control'ling the coiling apparatus of Figure 1. - Figures 3 and 4 are grapp
showi ng respectively the 10 curves of the wi ndi ng speed and of the wir¢
conveyance as a function of the nunber off turns deposited, according to

di f}‘_eregt operalt : ogaﬂb PARJ U OIS shmg;l adom@rﬁtm QfieW Q4 &hk 'é"%ﬁqow ¢ t@f

coi Ler contral.l e a ra e tgmat i ¢ nechani s neans
of a control (Rt ‘$9 zﬂﬂ#ﬁﬁéhﬁxnpa tﬂWﬁﬁﬁf° éhgé QQ

descri bed. Th@ndolﬂharchcmq:krésseist epcstsarhd.e4 tot hne'amper trl aawsef oprawetr of vvh| ch

forms a vork e 5 mledAlderi Bhdn?ln AU IEAALAA! S Gand

supports an assenb nova |n ool translat I 0 on two
gui de col #ms °8’"t8"°'-f ésf‘tderfédqlri'td"(ﬁomcést‘iIOG(%SQ argnd l[iluétte‘aﬁelds soymbodr i n

rotation aboutjcialtty yveir ttwecalqgw—%am Ba e RS thfe & ifytide 11 actuated by a
pi ni on 25 12 and formlq% gearin domn unit actuated by a variable speed
%0

motor (Mp) 13 retractéd$ ZHE & o Ag‘é&rfad‘esé‘é’é’r?"ga té‘fl |er'rGt°|t(!'a"I°adody

14 forming the 1wc|udltngos-urtmrttroll& 1mlgacted \l:Qﬁtl.Iﬁ\%Lla)prﬁ'atth% plfatrg g@u rikeing
centred on the axis of %tl% rdin

I nvention the mnndlng s@pport lf%gg sﬂfro@ﬁ&gﬁsafhgwdpgt£ﬁgge5§1§eé3afm£
sl eeve 130def icur viesg offettinec v imiddmgars pererdulasd ofadd el & iiret cndve yaorc e

recei ving theagoigl £yuhRitS oPIFE tihe %M%%%q s &%%Pga%%pg¥1@%%nsaQ R o gpthe

surface of the plate 6, and its upper. end is Left open for i‘ntroducin
electrical w8 £4%48SeREntTRO eFRFdIONS Layea#iIloPSZz forms a unit for

convey- ing this el ectrwecalpp\urraetusse&n Faitguﬂe 1 R{ig0 ctomo\yeradloﬁg aSR¥GA kb
froma convenglonal unr e Vi ce

-8-. n hown not to
overt oad t he flﬁaPé’ﬁéé8§e§§|§ prP§33§§§ﬁﬁl?“t§m§ﬁdﬁe&e§§ag‘ﬁ8ugl%
without NSt er meahaces. a congrblommittade 41 has two identical pairs of

rollers 19, 19 arranggﬁgogq QR%VQPBQ%m%BQQ "%%ggxﬁkgﬁagt?ﬁ%q 3|EMD gui de

beLts 20, 20 dr|V|ng t romthe OMaction
i ndi cated by be described.

The coiler comprises a stand 4, the upper plane
part of which forms a work table 5. The Latter has a

20 horizontal plate 6 and supports an assembly 7 movable
in vertical translational motion on two guide columns
8, 8' fastened in a double block 9.

The plate 6 is driven in rotation about its ver-
tical axis 10 by means of a belt 11 actuated by a pinion

25 12 and forming a gearing-down unit actuated by a variable
speed motor (Mp) 13 retracted into the stand.

As can be seen, a cylindrical body 14 forming _
the winding support is placed vertically on the plate 6
being centred on the axis of rotation 10.

30 According to the invention the winding support 14
is surrounded at a distance by a coaxial slgeve 15 defin-
ing between them an annular space 16 intended for receiving
the coil. _

This space is closed at its base by means of the

35 surface of the plate 6,'and its upper end is Left open
for introducing the electrical wire to be wound.

The movable assembly 7 forms a unit for convey-
ing this electrical wire, seen at 17, into the winding
space 16 from a conventional unreeling device which is



the arrow. The rear vertical face 21 of the housing is equipped with two
bushes 22, 22' sliding on the colums 8, 8 and with an internally threaded
collar 10  (not shown) engaged in a vertical endless.screw 23. This scre
is actuated by a motor (My) 24 ensuring the® adjustnent of the height of
novabl e assenmbiot %steowh nundsechon to Pwdfiorad 2hd aftguree needles send. of t
colums 8, 8' .., 15 JThe r , Ls ; | ot ati on
a vari abl e- speTé'd1 snoacsosre"t%)ﬁ ‘}23 ﬁ"g%éecﬁecf 'élag rﬁl}gs 1r€%1§" gﬁ%@%agap%o{hglln fl ange
27 Located betf@e®s « he Theorftrantl fase 4hdeas 4wo 2idett terl REXWHIYT 7. For
this purpose, thqdfdnfs fapp ofrtdifgdd WK Hbve Citid i Pndead@tgys for the

geari ng-down transm ssi on of nppvenent, ﬁgiggjigi_pan be seen, comprise a
to*'a

bel t 28 connedady LEAHe Hids Relisi TN SithiBh B0 whi ch,
\% rrﬁans of a f5&im Otfhegezafps c(dmiwﬁwﬂ?r} agielad frse d hioniped i catddertsy of 19

ich in turn grive the r 25 rollers b 0, 0 and
20'. The flan PP t ached $ 4 1 #Iaaé(;regaaﬁ %{ %megil*s)@aénﬁ"egzby means
of fastening sty wouitiped wirh haro buehgs 13k, f3dhtslf tdngllon sthe sel f hel d

bet vieen o URAAT, Al 4 OMEY JIAF A Al PANL 38 fth S d @PRERLL LY, 30

produced by bending t he rear ce 21. As can be seen, each pangl 32, 33 at
its frontlend (et Shanmt angaged inra ivert tedle endless resittddel y, for

gui d: n]g t he elggitg <A dw fsorﬂlq;jy@ vu')r? L,?ot_a'me(fw cg[a?]temueﬂ?g)ftﬁ&e upper
panel forns a 35 neans for receiyin e wire fromthe unreeljng device
(not shown) arffiiugtnent I%ﬁetrh%r“ﬂ%'? ‘Htte]ltl%r'%mﬁbtt% ii’l%e'?rh‘l yet-} o%“?he set
of drive roll arcunit®d Jdi dailvetefonme2s nfesteriedints die téved totintlport bel ts
20, 20'. The mégaquf %ﬁ is centred on the outlet of"- 9 the set of
roflers, from ch it %feceives the wire 17 at its upper open end and
dekivers 1% at its Lovidre omkleme 1%i t18' ovemsastdtedhein st at iRp Hhce 16,

giving the wr AW d Pl e P F S WF TTBZl | Y Pt énddl! Fo DYh &BRédr Sof Of i ts
end part 36 beaﬁt 'f)rl zgé;rﬁgaﬁey in tcﬁre di rection of rot?}'lteioprof t he, pl atrg 6

and turned ind fsurRort ingiflangs 27 Located between ont and rea
faces 41, 21 of the assembly 7.

For this purpose, the front face of the flange
20 carries the members for the gearing-down transmission of
movement, which, as can be seen, comprise a belt 28

connecting a small driving pinion 29 to a driven pinion
30 which, by means of a set of gears (not shown) actuates
the upper rollers of 19 which in turn drive the Lower
25 rollers by means of the belts 20 and 20'. _
_ The flange 27 is attached to the front face 41
% at a distance by means of fastening struts 31. Further-
more, the front face 41 is itself held between two
upper and lower horizontal panels 32 and 33 respectively,
30 produced by bending the rear face 21.
| As can be seen, each panel 32, 33 at its front end
has a substantially verticle tube 34, 35 respectively,
for guiding the electrically conductive wire 17.
The guide tube 34 of the upper panel forms a
35 means for receiving the wire from the unreeling device
(not shown) and, at its lower orifice, delivers it to
the inlet of the set of drive rollers 19, 19' between the
inner strands of the transport belts 20, 20'.
The guide tube 35 is centred on the outlet of



the axis 10 of the plate, matching the curvature of the space 16. As can
be sgef this end part 36 has a doubLe "S'-shaped curvature, the form and
functi-on of which 10 wll be explained specifi'cally at the end. This
assenbly is conpleted by three revolution ®ounters 37, 38 and 39, each

equi ppi ng a Nah@ sedNdfArdE@ S EMeadn Ghidh 40 Mevd Rk satt Hehay ated 1F t
shaft of the tar 26 for i nally,

(M driving,t é;;m re..%? £ 3 L F
el ectrical cofrfectbSor X, Wﬂ)oﬁqdz t ST S N A% Sort ™ & 4,
connects the ddie dratiter topeacsc eivekm i thee vite chi vaineg tsipea ceortér,0lg iwmintg X hend t he

programabl e qut i&ﬁq{}ﬁgﬁs;ﬂt&hcwer(ym %ﬁgﬁjﬂéﬁo%ﬁwm e. 20

Shown di agranmatical |y _ ter "‘are the key- b For entering the
oper at i ng par #fetidss &fd AR ool dendndiordzamtakilye Wertdend qeshign mf the
o ol o o ] e e aing o The
oallowit to contro e operation o e 2! oi | er accor di o the
process of thdMenA&Hs &ﬁ’h ofs tg'ésc?rliad’éd AR Tnm e rdraia tinie oF Hfori ses
t hree subassersiplaces A, 4AsathndberMsiedd) rdpirsessd paract¥éorhas spaekdible
variators contwal_|_i t r i of,_.th t oi ler As can
be seen in det e% I sihﬁ%ﬁgﬁruéw%qt‘ﬂ%s’e t\;'aer ﬁé’t% gnzda?hunc%ﬁsoﬁ‘stdfgfwhé%ﬁ'eguI ating
| oop conpPili si wg ld deneapdtagmedl7 spag i f4ix aldfly @t dthe rendout put is connected
to the nmotor and of WHiGR QRY MY S CUHPIRALES tyo iR d SRl toidount er

of the nmotor in questiqn and the qther input receives a 35 reference
val ue repr esefouRerise dpead 130 %apRacdy e AR i Mk, and tafe
exanpl e as il lingtrienledtall RO ded- 4(IPadhirted efteraic entlde f sthef ygfor s

(M) 13 and ( 24 are par.ed b he programmsbl e autonmati c nech- ani sm
2 afrer the si r?al“‘?tf?é've(%ge%‘ss%é’d%d}riw’cﬂggiqthaﬂ ¥1T®r0 anal ogue convertors

50/ 51, WSereas for tlfdnmaiilor, (avf Jel28 tdriicalng arme ofi rom thios - efysrbaricizedhl ue:
I's supplied by.a al el ect 1,S i SPNtAct

pot enti onet er)ér'r:aléi%ﬁg“S th%??qggg‘si qfetq{eo%eatn h‘e’ ??e@&tgs .tﬁeeanot orea'fo a
presel ect ed r&Peridscacegsgories which are the control unit 3 d the

programmable automatic mechanism 2 controlling the

an

apparatus as a whole.

20 Shown diagrammatically on the Latter are the key-
board 42 for entering the operating parameters of the
coiler and, at 43, the screens displaying the operating
characteristics. This automatic mechanism has been pro-
grammed to allow it to control the operation of the

25 coiler according to the process of the invention, as
described below.

~ The control unit 3 comprises three subassemblies
44, 45 and 46 which represent electronic speed variators
~ controlling the running of the motors of the coiler.

30 As can be seen in detail in Figure 2 these variators each
consist of a regulating lLoop comprising a comparator 47,
48, 49, of which the output is connected to the motor and
of which one input is connected to the revolution counter
of the motor in question and the other input receives a

35 reference value representing the speed to be applied to
the said motor. In the example as illustrated, the re-
spective reference values of the motors (Mp) 13 and
(Mg) 24 are prepared by the programmable automatic mech-
anism 2 after the signals have been shaped in digital



Furthernore, the automatic nmechanism 2 receives, at these "control process”
i nputs,” on the one hand a sig- nal (F) representing the speed of the

wi re=driving notor 10 (M) 26 supplied by the incremental coder 40, and
on the other hand two signals (P) and (H) rdbresenting at each nonent the
nuber of revadndl dg\se CXEPLE efb F LHELS Vel wh die def oTOttde (Lo rl X MY V2410

the plate 6 angd i hge notor 4 for, adjusting the height of the novable
nosembry 7. 18T 1V ind gl U e R i iR, o e B PR TR 5 and 4.
It is clear theanudle speed iselesctdd Shd (H) are directly |inked

respectively to the n ' %Qﬁ?g ] efore
to ltohe nunbgr of turn%ﬁ%oﬁ&%ﬁlﬂaﬁj Ey;stt e hel %%g’ﬁege%ﬁ%ﬁf t he
gui de 20 3 tubkt (s (hlrertd oret tihe mRaRd off thesde tiodr k)@ Rre sttt ethe

automati c mechadysrarcaMydL e capabl e of cal culating. The sane is true,

noreover, of the signal (F) sup- plied by the coder 40 as %gta for

cal cul ating the instar-4% d'lfg & e g s e ISy FEF Y 8% 4 n
Figure 1. 25 at these "d¥mtridiatp idasss "pairputy Aloh thee dnaemagid/an,s ig- Wi | |
be possible t escly be the operati of t rat aceor di tQ fhe
process of thce}'aﬁnvgljt i"oerP.tlh ee'rlq:p}"(aeqt it%r%nasrpyeerd%@?g&ﬁ?n uﬁzrveol vésvdié' tmrolqr?gmt he
wi ndi ng sUbportMfd 2 supp risdarby dihe € g remerdradheoides 3@, and onl rthel7 at

its free end tffdle Mae Qo Eﬁﬂiﬁa@Wﬁ A AWy Sprleh RA St fdcexanpl e
by neans of a sinple slit made i n the support 14. The coaxial sleeve 15 is

then placed r ASRERthet haygprder o a5 endt iiansriqrpcdited ineshesdrived et i ne
35 b: aterall )tﬁ&e;nﬁac. ﬁm f1& dﬁqd ﬁil ing &g,lelt A |6dt Qe m.lreomdilm-eh d.nq)dThe
novabl e asse i s then centred |atera in order to place the guide
Tobe 55 hart 84 Tt AL AVl Sias’ S AdEbe S F¥ b Nd Movabi o
assenbly 15 i s thesd rtwdhe igna Wsodie iing) ssppilhiatd thye indetg rertd r36 53 and tite.

Oty boe 35, phens O I MR At ed MR T TVE
it ensures a Wkinemtly Uinkead dlesieativeddpds tihey nambere afumeyadutiionsing
the free travelyeqfytdif by 'thel plaitd RA KT dte (e thd@uiderFioRldupnd he
wre 17 1S e ot ted and th tHe height of the end (36) of the guide
20 tube (35) (therefore the number of discs formed) and which
the automatic mechanism 2 will be capable of calculating.
The same is true, moreover, of the signal (F) sup-
plied by the coder 40 as data for calculating the instan-
taneous wire-conveying speed designated by V in Figure 1.
25 Now that these particulars have been given, it
will be possible to describe the operation of the
s apparatus according to the process of the invention.
The preliminary operation involves centring the
winding support 14 on the rotary plate 6 and anchoring
30 the wire 17 at its free end to the base of this support
by any suitable means, for example by means of a simple
slit made in the support 14.
The coaxial sleeve 15 is then placed round the
support 14 as shown in Figure 1, in order to confine
35 Laterally the space 16 for receiving the coil to be pro-
duced. The movable assembly 7 is then centred Laterally
in order to place the guide tube 35 half-way between the
support 14 and the sleeve 15, and the movable assembly
7 is put in the low position so that the bent end 36 of



streamof the feed tube 34, and the coiler is then ready for operation. 10
To carry out winding by the method according to the invention, the operat
enters the. operating con- stants in the automati‘’c mechani sm 2 by neans g¢
t hel key- board 42 on the front of the latt®r.-In this particular case,

thes€ const antghardy id tibe 3 YFd Y d4 the outside
di aneter D of the s’\/i\z ndi n % seupport 14, ﬂhe 1 nS| é(’:haar&ch mﬁ e??]“t o?f ¢ hy
sl eeve 15, thethf dhi%r of the drive roIIers 19, 19' the total nunber~G

of discs to be forned Traml der #PRAT, %l@h&@wwcﬁﬁsﬁ% r{(e 1fginto

the receivin nmeans of these data, program
stored by thg @%&Meﬁeﬁgﬁ&ﬂ%@maﬂ%% igh ansdiraRe hdrtteme number
n of turn$ percatityel( tafatthies depomait 1[rty rdf a:rldz mrtshEbyOtLhﬁhthﬁfyj tHde

rotational spegde RraQ1PS£Rhe Qh reén 1\/ §)t m)t or t( Mf) J%}%];fg{qegr %Pght e

rollers 19, 19 (that I's to say
represents thd iBatdtat |'-'é"ecl‘|'dr"z§ct1e?r |T§t |t@3130fontehb btyr alnsl 1rgl~sS|mrl.Lt ngi-n 28,

29, 80 and whisclreaan ofe than el ubdl G4l 6 AU Gollildl s AT © e

mechani-sm. 3 The results obtained are stored in
memory and t hd 95r 88BSAER8 prepares a speed function VVrepre- sentlng t he

i nst ant arl@ous rotatlonalcapeadoha e nid TRl b9d the hQQhBHa%%c@ﬂ#¥ﬁ&rﬁﬂ$L?;e

h |
Function, it cheui R d8nc, thaebetSsol anteiss the' Gamrast nene omdi ng
process in re&Faﬂtﬁe1n|§hﬂwButouatpermkchanqsﬁzz blyt mieang0ioft &t eOlkle yoNCeE

again here thgb Al L2 8 vgh akp f 4len l.ue indicating the desired
rgnk of the i tﬁ turn |R b LQEQ ern%ﬂgo%atxgln t he receiving space 16,

oorfting fromthe mnnaPng éﬁpBéFF‘i!lafhéase' ﬂhsﬁennnnswamhasagelngefron11
ng n and1§i cedvensaerTaeovak:HGSuassuwg bnegfbattggaelrgﬁgpgg bg?@gg'tth%re
val ues of “tnev SPERER"eparE 1fe thaninsite dipeRserarpecety the spens odd
or by.the conl5, the diameter "9" of the drive rollers 19, 19' the
total number G of discs to be formed, and the speed V of
conveyance of the wire 17 into the receiving space 16.
20 By means of these data, the program stored by
the automatic mechanism 2 calculates, on the one hand,
the number n of turns per disc (that is to say
® -0»
2d :
and, on the other hand, the rotational speed "n' to be
25 given to the motor (Mf) 26 for driving the rollers 19, 19
W (that is to say n = f(V,9), where f is a function which
represents the kinematic characteristics of the trans-
mission train 28, 29, 30 and which can be converted into
wired Logic within the automatic mechanism).

30 ' The results obtained are stored in the working memory
and the program then prepares a speed function W repre-
senting the instantaneous rotational speed to be imparted
to the plate 6 and therefore also the speed of ‘winding
of the wire in the space 16.

= )

35 "This function, which allows the automatic mechanism
2 to control the winding process in real time, is written:
v

W; =
T (D+2d(a; - 1))



10 plement ton, if (H is even. It will be appreciated that these
~arrangenents arise because, with the end of the wire 17 anchored on the

wi ndi ng support 14, the first disc mhich forms is a spiral devel oping
radially.in a centrifugal nanner, -t H@ second then being a spiral
developing radially i ent r. npet I r, S sq .f art O
course, the parities \r/\iotﬁlff B’onr"g\%g?sé"&a%%% a%qn ?'v?g.%qu%éh(%r egi tro]ath

sl eeve 15. To V§c"a1racblt€n@facitrlr&|9'\mlnd‘adgleopelldatcla(tn ngi tthies d2@ iredsyrankcicfht to
mark up by neanhs Oif'ttmﬁtdﬁﬂ%ﬂ tih@t Qﬁts'kormtﬁrg 2 rae'elir ehee realess iR
determning the s peed of caon- veyance of the wire 17. During the entire
starting phas&Paf& iz fclﬁwé‘ttl‘d‘ﬁ ifeom &b éd“gt‘"lghé“rpé‘l"é'rter?ée f1%ue so t hat

t he system 25 increme@tesisithalsy gadngnedsom It @ady ainat &.iclet vefrew.d be noted
that, during this entire initial tranS|ent hase t he .speed .V conveyance
of the wire is a varlgble Wﬁlfﬁ Wil gﬁto&ﬁtlgengcﬁéﬁlgﬁlfaE bq‘c?uLa“tes from
a reading of tre smgnaME@FromeoemwaatbythéhSOremanmdﬁenémﬂahfcddaw 40

equi ppi gt he JiRtiQl; oy g)et%@enocth%m& alfes’ B2 theC0Und AR QR FHE (P) are

equal, to the nearest ree of accuracy o % I nstruments and
t he stablI|tysdH@Péct@vaFﬂG§eéfdﬂﬁé“ééﬁléﬁ (§3 15 odd or Y| thg Lodady

state, theg WA@ﬂethwn&boﬂgch Kmbo1ghgv§pace 16 by the guide tube 35 at a
constant .speed V inparted ?ﬁ h§ fset of, i s deposited in
tar

this space in the forhto# QprﬁFJPﬁﬁd %hfﬁ %ﬂﬁﬁﬁlﬁérﬁﬂ§€ﬁﬁﬁﬁ Sabout
t he support lardsdebeichasef,f adtthofthiethend ofl3her atixtei AT \dhehoirleed pmte 6 in

the direct] on dhadhGAARGDY G -2 1R ohle F1AYLA 8 MUt s L Or MRl on

of the turn is al so assi st entral of the I de 5 t ube
35 i terns oM tSInenmldtdhvaﬂophegspadealﬁyano bycuemrbémaén@a@@e\mu ch makes

'ﬁ*pOSSH?|e tth“h%anBthWhrﬁeahgng 3pR3al ReSlkRopBRg HMadid Lty Rnofa Medi um
di aneter. Subjecting Wto ai set the automati c mechanism 2 as a function

of V, accordlﬁg“ﬁé’?ﬁéa#ewéﬂﬂsﬁlgﬁﬂéns° on and so forth. 0f course,
the parities would be reversed if the wire were anchored

to the sleeve 15.
To start the actual winding operation, it is
20 sufficient to mark up by means of the manual potentiometer
52 a reference value (R) determining the speed V of con-
veyance of the wire 17.
During the entire starting phase, a ramp function
is prepared at the reference value so that the system

25 progressively assumes a steady state.
C 1t should be noted that, durihg this entire
\yj/ initial transient phase, the speed V of conveyance of the

wire is a variable which the automatic mechanism 2 cal-
culates from a reading of the signal (F) received by the

30 incremental coder 40 equipping the motor (Mf) 26.

0f course, in a steady state, (R) and (F) are
equal, to the nearest degree of accuracy of the measur-
ing instruments and the stability characteristics of the
coiler.

35 In a steady state; the wire 17 introduced into
the space 16 by the guide tube 35 at a constant speed V
imparted by the set of rollers 19, 19' is deposited in
this space in the form of turns 18, giving it its winding
movement about the support 14 under the effect of the



10 above, ensures the control of the dianmeter of the turn being forned
and théereby nmakes it possible to coil a first disc spirally wound fromthe
i nsi de and then, when the nunber n of turng is reached, a second disc thifs
tinme splrally mound fromthe periphery andlaced on the 15 pr ecedi ng
one, -and so orrodrat iom fwordfh the idt atee éreba mha muimert iGnofi ndiis@as eal lbowed
obt ai ned. I nQeneral,. the data Gis determned as a function of the

di ameter "d" of the wre, in order to fiLL the receiving space 16 to

appr oxi matel y 4/5ths dft ishoulsl (hee noted that the fraation #fjithe Hasmeen

coiled, the aulOmAldL FRCAUS By ,thh-y A 0fp e DI e Yudldets
(Fig. 1) onman to ralse the wre- %wﬁveylng unit 7 by

s the
hei ght eqdal t% ené”@dl‘zi‘r'rté‘:teé‘r"‘50f°)ft b eniwidth of, the, 3rice s afds beaiidsabove,

it is possibl deint tedide IhahdTh me@autﬁ Ciibs&ﬁulreovﬂodhl’ig,ec&t theswiitrabl e

| ocation on th ui de cql.unms It sto C { entire
operation Wner? t (9 c?e?a&e'd pJeeJ?deré" ‘# 1f"ﬁtlﬂ_l ngt"Jf" eé;(;é‘?"v%ﬁ%mseggce 16 is

r eached. Thi s arr an@arbgretc tim@e ¥ itto possidt! by |tfheapprt@pllﬂ|tat0e metch asnvismc one
the consequengegge3Q fu‘?-fcteifbtrﬁrdfngl ! rbctc*berﬁlt{]go%t |t THLGDN G iV@Inue of G -

I ncorrect by excess. is expedi €n qp asi se that one of "t he deci sive
aspects df thébMY\Pentelnér\"'l% e comd nailr @ fLthes digmedian of et fdrfot at i ng

Wi ndi ng suppole ik ffwtmewm therebyy Mdke s’ aad pokstityle/ tot ke itaiad push

interacting with the w ndin .S s tg.result reglon of t he
urn bei g f offiddt 28 SEAFAL iomourdh (ham g Nedde ne oo
centri petal dltrhecmlumubea-ndl toHfe tiurtnasnsiist y'edﬂ:pmdi @n stevondkeghise &t iadvance of

the coil. TRisgel @ ag.'%/e%u nd fjrﬂbn{ thrle ghteqﬁ)q Al pq.%%' rde% diggret er
appropriate to the ocatl 0 sa assi It within
t he—%pi rdSl y weesediing: odiesc amst 5@ fosy rasdl SSuch"atl’ﬂe urd le§§‘entﬁaasnmam

fundament al TRagbed! 60 oM@ VLTI he Y BHYHA Ud. o7 W lgerderail Daihal e
but in an equival ent way. This bejing so, a cycl |§Hpu saaéon of the re-

wi ndi ng speed 9kidn S ii%e "ie§etrﬂ'e‘r“€fdoraé Ferfangtion RRRTed eé’r"I y in
Figure 3, itsoferihedwGele,eSpoRddelro toh&Fill the receiving space 16 to

approximately 4/5ths of its volume.

20 Whenever a disc has been coiled, the automatic
mechanism 2, by means of the speed variator 44 (Fig.1),
commands the motor (Mg) 24 to raise the wire-conveying
unit 7 by a height equal to the diameter of the wire. In
view of Qhat was said above, it is possible to take the

25 precaution of providing, at a suitable Location on the
guide colunmns 8; 8', a Limit stop which stops the entire

s operation when the desired degree of filling of the
receiving space 16 is reached. This arrangement makes
it possible, if appropriate, to overcome the consequences

30 of entering in the automatic mechanism a value of G

Q

incorrect by excess.

It is expedient to emphasise that one of the
decisive aspects of the invention is that the wire 17 is
not pulled by the rotating winding support 14, but pushed

35 by the feed system 7, the said push interacting with the
- winding action, so as to result, in the region of the
turn being formed, in a radial force of which the centri-
fugal or centripetal direction and the intensity depend
on the degree of advance of the coil. This force gives



10 formation time of two consecutive discs, that is to say to 2n

revolufions of the plate 6. This figure illustrates an exanple of w ndi ng
according to the invention conprising six turns -per disk. 15
t he absci ssa are placed successively from4he upper reference mark the '

tot'ak nunber of e cojl ai_ _of urn i jts d
and.t he nunberl\étho% scﬁtﬁg&sﬂﬁ{ atwc;eoifeg’,{se%:gﬁ %m%@?geﬁ,p%trﬁgqggg%qgte% c‘_:g‘uér.se o]
the curve 20 Llaaatrisguntthar \Wadm ey ttthe ganko@ssigmed dor Hdt wift o

symet ri cal hyger igl i Ca 560Uy PaRet & Hed i tForihd.f i TSt segment of

decreasi ng sl ope corresponds to the ("centrifugal" formation of the) first
disc, and the fol | owi ifdedehtths asiaddaingnd dyadamsndadnimeanse ofs
"centripetsal " e Madv et Wn ) N praal d i9of.e rntiLYS i oax i fiodte ,Otbusthows t hat
the curve is formed from successive steps with variable height off- sets,
enbodyi ng the ! & & VAYSYS HY 4 n the rotational speed of the plate
occurring during the dHeisycdimgnsane BCyc ltig puls atiemeft tihe tidesane

disc. 1w POdRY SHAPY I e 1LY et dlAl it Y, Grd Clant

possi bl e i npl enen he I nvention presupposes a very ‘accurate
regul ati on of shewmicldan) xspeed g ity ittsnaedsios v org esponds tt@ dihferi cal

control 3fp teAHWHEGHS e b NPT QIHATRDIV il B! itheGhanicssay
speci ficalLLy all qws. qugﬁﬁatlve_{eﬁéf re carried out on a coil accord-
ing to the i nhtdbfevRidthians ik i SGgpper wire -15- of a

dianeter of 1.12 nm, WMo idure LA ulitvatest drhe xamipd eofo 20 itned imeg per

di sc, correspaondi nrgq{{‘gg g‘;{ rtms"r{vgerr{/ﬁatng%o %ars%kw%zb e dEHsS ns;,.owed a yery

hi gh resi st ande St cof L' e oCcks “simul at1 ng Li ghtni'ng
strikes, this disikng achi eved wi thout any insulation other than the original

packagi ngf the coppey, WHeE dus @ LANVEY iplAde d heRide s&fi iAked (uanBle  AS

an indication, whereas the contractual stipu- 10 | ations for the shock
resi st ance of URPRsTrafRNeNncE qqn; the total number Nt of turns of the

coil, the rank ai of each turn in its disc and the number
of disks in a coil.
As can be seen, the average course of the curve
20 representing W against the period shown is that of two
symmetrical_hyperbolic segments placed end to end; the
first segment of decreasing slope corresponds to the
("centrifugal" formation of the) first disc, and the
following segment of increasing slope represents the
25 "centripetal” formation of the second disc.
| A closer examination shows that the curve is
o formed from successive steps with variable height off-
sets, embodying the discrete variations in the rotational
speed of the plate occurring during the change from one
30 turn to the next in the same disc. '
_ It will be appreciated, in this respect, that the
most efficient possible implementation of the invention
presupposes a very accurate regulation of the winding
speed, making it necessary to resort to numerical control
35 techniques which the programmable automatic mechanism 2
specifically allows.
Comparative tests were carried out on a coil accord-
ing to the ihvéﬁtion, produced with a round copper wire



abovenenti oned class are of the order of 125 kV, the test coil according tg
the invention easily w thstands voltage pul ses goi ng beyond 200 kV. In
genetal .terns it becomes clear that the 15 i nvention. makes it possible
exceed by far the present characteristics ofStransformers. As already

enphasi zed, itofld Wahdifes NGHSII 1Al nd®r OUEIR PN o LIS BT WHoUt
attached insulation, ensuring a saving of material and | abour and a

substantial 20°3te 6T TS (R VIS SRS BIRANDENG HeP 13 it
appliance. It toasemidhoitaseydsg that the invention need not be lim ited

to the exanpl e descri hed ove but enbraces ny .alter- native rsi ons and
equi val ents, in as nuc %2??%%5 cwé\?'%ﬁ:- AR ”ﬁﬁél’gen[esomtq%c% h"e%/e':he
acconpanyihg daibhstarewlstagsfskackeSimulating Lightriimg rsstopidas, itthis

mportant 1o Bgaieg ) e dd13 1Rl WP |l dYdd SERS GRIPTAe e 1o

puts into effect tWwo separate operatio avi ng ki nema a relative
nature: the WHdIHPWH RIKILING Oh the ARPHakireand theavad anden t he

speed of the sdhe of WaKE R difeit he speed of conveyance of the wire, on

the other hand. In fact, the wnding of the turnsg can be carried .out not
only as the result of Aheé® 01'\};41%% na HENSG SAf nta'%L&detr'ia,cakt%é' pdi 1RY of
conveyancH) of Udrcions ef drei titge fshaerk Foes is tarsqmaef trudnsof aymernsn oofn the

equi val ent way, j h | ndj t. [ otating
the wire rounaaqwed%qﬁﬁ&s}pec%n&b%g{gér%e%ﬂ%ﬂfé f"o"rséeg'iao(r)rppia{ez?/5 gg/vj'rr&éﬁrf'rs of a
Wi re-conveyi ngtasti tcasiichp ee rd inghi teh the divsi gmstb e as Hiw ot i thg tandset

centred above y\a&dd@igulses 1o iddBéydhd 30 ik to be made between t he
speed of winding of the turns and the speed of conveyance of the wire, as a

function of the devel oghedfnefak Hedscl APt idfacadiPdfe W ai ned not
onNy by msdul aitiveh t5ion ansass Wt Wdds il cveyddwd dncethr thaed - deappit

ConSt Nt DU Al B AT B entar, 1ond! e tnding speed at e
wire. In this case thdskialoredy emptes tmedyhi th dlildees lthe irdustniad speeds
and whi ch "US$J3%J€¥qﬂhiJ?‘%FHH¥¥gpmJP§ without any attached insulation,
ensuring a saving of material and Labour and a substantial
20 reduction in the weight and bulk of the finished appliance.
It goes without saying that the invention need not be Lim-
ited to the example described above but embraces many alter-
native versions and equivalents, in as much as the charac-
teristics set out in the accompanying. claims are satisfied.
25 In this respect, it is important to bear in mind
_ that the invention, in its most general meaning, puts
\;// into effect two separate operations having kinematics
of a relative nature: the winding of the turns on the
one hand, and the Link between the speed of the said
30 winding and the speed of conveyance of the wire, on the
other hand.
In fact, the winding of the turns can be carried
out not only as the result of the rotation of the winding
support, the point of conveyance of the wire being fixed
35 in space, but also, in an equivalent way, by keeping the
winding support stationary and by rotating the wire round
it. This can be carried out for example, by means of a
wire-conveying unit such as 7, uhihh is designed as a
.pivoting turret centred above the plate.



the automatic mechanism2 is witten: [err] 15 in which the paraneters
contlnue to have the definition given previously. It will therefore be
appreolated that, in its nost general fornulation, the relation to be
SatISerd accordlng to the invention |s'th%equentIy expressed in 20 th
following form [err] 2few#¥e Antidd Gk Q) beFinlite botiieln ahel Godaire 3

shows t he course of the curve T epresenti t he var ons to be i rted|
the speed V of®tohing L bithheUine,? "Wﬂgr{' %edeé’(f RS &X AT & ff)lf t hé

turns is kept glonsdard, & a:amdletisasnarnf ithd mw.ra;ﬂcbrm‘ dfortrhest idois cof 30
two discs, this cur has a £ r nts
symret ri cal retfeaVH/eie "% aaﬁ"ofbrl gfbﬁ/% oy 'm '{ ma&hﬂlh é‘m
correspondi ng smﬁetméi.chaﬁ@e trrre)mqmmrrstsnﬁw % d’ec’hts d‘@cpdn(f%%\‘t:vw ch
the slope has,, | §i&dF H aarpséﬂd‘it\l%lvﬁﬂj%a},g%‘y 2fj|“ang35the u1nd1ng It will

be seen, nDreover that each segment. con- si’sts, 'HLact a succe55|on
of steps connetReRf At r%a?%e%TquJaﬂfV&'tq%éﬁalﬂtﬁtﬂ oy d'(?rgr"é M ng to

th_e speed m;:rtq-r@eh rggé)é‘d W&&\Qﬁ/ﬁdﬁ.&%ﬁ oué@ruisng),tr?ct ed fror‘r) t he speed ﬁf

conveyance of the wire n. a chan is hade .. - e t rn to the

next on the sane disc. I'lt ¢ gﬁ’penigi'keéb"[hcatret]% 1é’6'p§'ma1tctr}s dJéhskcrLrl bed

above posHEsseshewsanovaldmeedsy and twh Opfermisst die Haakeat i toormstcoun tsgoed V

of conveyance {H tgﬁigﬁéfﬁé” {? ‘Z!is ol dters eed W of w nding of the
ollze

turns. These neans gure 2, conS|st of a two-positioned

sel ector 55 nmaking it possible to connect the I ncremental coder 40 to one
or other of the notors (M) aﬁ & o M+2ldaand pfy ay reversing switch 56, of
10 _which the transfer to the Left in relation to its position shown in
Flgufe 2 makes it possible to apply the speed reference (R) to the input of
Kbe conparsat orim&tofch hehegiarran(dd®@r sl X cangdi monnecth dvee thanpkerfairort Yom of t he
notor (M) 26 to the convertoor 50. 15 A general changeover

switch 57 is r?r‘o‘(ﬁ'heocre% %sly.

It will therefore be appreciated that, in its
most general formulation, the relation to be satisfied
according to the invention is consequently expressed in

20 the following form:

(i = T (D +2dCaj - 1)

25 As an indication, Figure & similar to Figure 3, shows the
course of the curve representing the variations to be

~ imparted to the speed V of conveyance of the wire, when
the speed W of winding of the turns is kept constant.
As can be seen, in the period of formation of

30 two discs, this curve has on average the form of two
straight segments symmetrical relative to one another,
which meet at their high point corresponding to the
change from the first disk to the second and of which
the slope has, in terms of absolute value, tgB= 2d-W.

35 It will be seen, moreover, that each segment con-
sists, in fact, of a succession of steps connected by
means of equal vertical portions, corresponding to the
speed increment of 2dW to be added to (or subtracted from)
the speed of conveyance of the wire when a change is made



autonatic mechani sm 2 nmaking it possible to control these neans at the sane
time as the change from one operating progranne to anot her according to the
choite of speed V or Wwhich is kept cons{fi ) It is

expedlent to point out that the possibiTity of adjustlng t he hei ght of the
conveyi ng uni tf rlomeate rmzrmetmasm inexbemrtindapensiay.e characteristic o

t he jnvention. Howevgy gﬁﬂy hdEY ryﬂﬁ | l%ﬁg
wireis fed |ntotherece|V|ng2 sp aceécrn etE/hlsem I'ty, 1n helgch'{ﬁ%erns
of the place & %@w%swsqmmm%sﬂ&%@&m rib P eTP te&idher t3te Lag

bet ween t he rrwamnsciamesaardrw Fe g mn\imfiw fanthd Wi rdeRAsidt g cdr-hi N

t he disc q§|n f or.med |s zed 4fﬂ”(ﬂﬂ&ﬁtthe order of the ranking

of the tur fahte spped B]a 'H’r"EQr NSte desired coil. It may

be nmentioned, in thi S vr@qmmeaﬁmtsﬁmmu&mntnwm r’gnlciong iartderf ias

assessed quant Joat veil "ﬁ'}/ ccg%'asssonfaqg_‘lh ?flscilbq_rét g%f oﬂ'r %vxt‘ﬂ
(o]o]! ests ha t

theturnsmt NS act own3
coefficient WH-‘Iftﬂn injar emen tadctandem ‘dluetsx iagre drs akdfemedf ddet imo tiodisi o

bet ween the VO('NW‘SEZ(B‘ Jr]”'e(ﬁpe)ceﬂ“ h & RAC S 3, &t P lsWiR AC BRI &F by the

turns constitutes, where t invention is concerne an |nd|cator of the

di ver genc® of ‘tM‘é"‘prfdtﬁJc’ia“cF’hscﬁqr 4 rkhend qfdeain el afiiom to ifs wos ten
recal l ed, thershownaulith tFei gurerixinakdsirits posisibae aenwpplly hedisped Anot her
arrangenent, not i ndi s ahl e, .but. also i.ng it possibl |n1ze t he
coefficient off§ rd‘\ﬁﬂf%e&%l th’f dhss NPy @r]gtaﬁﬂfgcfﬂmﬁ%a{' E;’tst fogmr% §t t he
end part 36 ofmater dMpde tmm@&q‘memmhseyimumtww é? o fTitihe amotargenent
ensures a subs(t"aﬂt? I A ttqlq_gq:rht (ﬂ.t rS(bduct ion of the wire into the

nt

rece|V|3% space and conseque es I't possible to preforn1the wireinto
i‘ch is 10 iAganedad \Mftamswqw Sihicdy 3dpdse provided;omdheor e,

Locating the giitdmaltile meT alifsm\@ dRAdMREN ¢ %svylruildw&owm&rrtota%etshe
outer sleeve nmakes it p SSIb|e to“ghve this turn a di anet er, thus al so
tending to i MRS dfe é%ﬁ i an9e qﬂnﬁﬁf operatin
It will easil pdmgramweewoataedttﬁta-t ddvanal iavg areg er-h emerhiosi ceo i rs@eteldelw
effect in a v%rry NIV ablse RW Vé.‘otnrétant
: 20 It is expedient to point out that the possibility .
of adjusting the height of the conveying unit 7 need not

necessarily be an indispensable characteristic of the
invention. However, as already mentioned, its
usefulness is that the wire is fed into the receiving

25 space in the vicinity, in height terms, of the place of
deposit of the turns, thus contributing, because the Llag

. between the moment of the formation of the turn and its

depositing within the disc being formed is minimized, to
improving the order of the ranking of the turns in the

30 particular structure of the desired coil.

It may be mentioned, in this respect, that the
abovementioned ranking order is assessed quéntitatively
by means of a so-called coefficient of "growth"” of the
turns in the finished coil. In fact, tests have shown

35 that this coefficient which, in the sector in question, is
defined as the ratio between the volume of the receiving
space and the volume occupied by the'turns constitutes,
where the invention is concerned, an indicator of the
divergence of the produced coil from the ideal, in which



that of an adjustnment of the height of the point of introduction of the
wire ifnto the receiving space, that is to say, with reference to the
appar at.us described, 20 t he adjustnent;g t he height of the conveying
unit 7. Another alternatrve enmbodi nent nd ng it possible to cone even

cl oser to the aisdadlt Lcdiel retcraldted,e tihmral wesi gk dw diongn iac imeg Haurinsm f or t he

Lateral noven%r;%ggfent Q%ntstéll?:%t%ﬁle( if;sRpropriate, of the novable

W re-conveyi ng order to subject the position of its
outlet end to the di ar#m;rhecrf amrémmrﬁer M & oneis pedts abd a0 biude ALSR wire

into the rece'm\é'k%ngsﬂﬁtc%o%ts b LROILY o iPGiH Q% 'trhé—'crﬁﬂitchiérhe o¥ %QQ:uPtfh
deposit of each turn.

useful taog nent n t hat adv
tageous f@&at urd JeUMe 1 |“n\f§'r?t it e i, a&Kﬁ §r°é'zﬂ I‘Vgafﬂ{?r éd"i‘gtpéd'tby t he
bui | ders of t 3#nsforther Ju iidevdlubas 36hFo It@na&yhhfg vihediwigreRUPP ATt st he

Low voLtage, ogluh sl sHURle"S° S o1 ISP ael VYt IR S PV

15 serving for de St Sur
advant ageous| pfhéha edre- imdar cthshe'le@ewrmm is® aslea o mmemtyyr n

posi tion and Waiel Wil loolisBties o Bre oM LA INlS/ {ifto Il I dies 01 |

relative to the frame of final intend use.
especi al I exﬂ@éFéﬁPeésﬁééﬁ‘@ftﬁﬁe’ﬁﬁ@éﬁﬂléﬂﬁ%ﬁ %@ﬂﬂ(ﬁ&ﬂ&#hQWRQPQA: nmakes

it possible tqodat idigr ehlel Yud d@orfrmlb@t sst AN F-aaye b e warntt iehiwGith diaiy be
pl aced on its nagnetrc co wi t hout ara&Fﬁn.gr nmodi fi.cation ., of any
g

kind, except, Pétaﬁﬂpoﬁﬁrafgtefofl & M3 &qﬂfkﬂhﬁuﬁﬁ|QM%ﬁ

clanping di scthds tthencadmnean whemeamw, Wihiuse adrso dfentdiiavg dtan improve
advantageouslx ke grqqueﬁflqmglqlM¥1 %@etmgsqnﬁj t he receiving space
an

during the |nstal ation‘o he “wi nd ng “support S'eeve on 10 the plate
of—the cdbler. It nusﬂtaw§élb@a§ﬂﬂéb§@daPWiﬁcﬂﬁéqanﬂﬂﬁ(ﬁhQS?(iﬂﬁ%@ﬂ%r

conpati bl e W pR@nkge conblinle! étthleqr} @ffffaccem - acquasmtﬁme fwadesi yad.
Thi s does not present any bl e not bee stered, because it
is easy 15 |nggrﬁncdgpPﬁﬁméﬂénﬁgl§hﬁeiﬁé Hﬂpdﬂgh§93 t &% o- ducing
perforated plaheﬁodukwﬁgmMoﬁdwmQ &S rieh 6 nitos Whie &hce1v1ng space, that

is to say, with reference to the apparatus described,

20 the adjustment of the height of the conveying unit 7.

Another alternative embodiment making it possible
to come even closer to the ideal coil structure involves
providing a mechanism for the Lateral movement of the
tube 35 (if appropriate, of the movable wire-conveying

25 assembly 7), in order to subject the position of its
outlet end to the diameter of the turn being formed, so

o as to feed the wire into the receiving space at a point
located in Line with the place of deposit of each turn.

It is useful to mention that a highly advan-

30 tageous feature of the invention, which will be greatly
appreciated by the buitders of transformers, involves
choosing as the winding support the Low-voltage column
of the appliance to be produced.

Furthermore, the sleeve 15 serving for delimit-

35 ing the contour of the coil can advantageously be a card-
board shell which is placed permanently in position and
which will Likewise serve subsequently for insulating the
coil relative to the frame of the tank of final intended

use.

=



nmonentary stops of the coiler. Mreover, experience has shown that, with a
gui de t'ube 35 sinply bent at its outlet end, the turns being for- 20 med
tend to.lift up at high rotational speeds of the plate. To renedy this, as
shomn in Flgure 1, the |nven- tors have shaped-the end part 36 of the gU|d
tube-into a horlzontal t u t he

second curve is op EOSIte tﬁBQ?H?EFy QHEQX %Ft agﬁgpL f EygcénygmpﬁgPefore
di rect ed downwd$ &s? h?ha§°nﬁk|ﬁbatt1po!§k9$e1topoﬂ$mbthetmnueeddmnecbhmrds

the bed of turgscakpeaey 9P9ﬁ§¥6?ﬁera@@eh@nihhﬁ1$ﬁ¥c5heb@b9VSHEBtbﬁ”ed
difficulties dLsap&sar eyen at hi rot ational ? eeds. The invention can be

put into pract?&® RehifecoRH- ngh?HE RR&PPEAT AN Bt BPdihiIcRt §aN Ues

P: ghelrolthaﬁ 1001‘m_anﬁktmd;sexcéﬁt,largge?amzﬁfsatbﬁ f6rdeﬁerabte1ﬁ§ usg
exi bl e coppe s neal ed.for ,this pur oj/s can be

pr oduced mnthoé ?fl% Y%ﬁ? g" g ?ﬂPﬁﬁngpgéﬁcftﬁﬁtpﬁg 14 §a?/F gé@eral

hundr ed revquQ¢Dhs wbrlﬁ1mmee9f then oianecadvantageouwslyobeseroaided its

i deal winding ?ﬂ??ﬁa@[y“é@dtﬁg ﬁ?@ﬁdofagﬂﬁew@&$$v?n CipQbe ﬁﬁ*kﬁg in the

art will be able t eterm ne qulc mnshes put t ention
into practice EMﬂ ?“?ﬁ%tlat1°20°f BE%t“b@%t?%l%“BP%GHC??@l?&e%bﬁd9ﬂlons

Purely as1aw|iﬂm30@(ae@ oﬁ EPOPES i VB FE of a dianeter of 0.9 mmis perfectly
suitable for top rotatign §peFds of t $Ia e, of aggrox I mat el

400
revol uti ons per mnute: be shEesfedntiah 5I?%§eﬁfé¥%réﬁly, but
in a non- |inmentireby, c¢mpihébhegh1amdtMCdimmtablaagencofIs obil-

ransformers. JHELIYSHY4PE, 24§ 0UOYr dEs OOFH L TuLLel b RLeLLRESLOr oS,

i s not thereby S use extends t roducti on of
electrlcal(ﬂﬂﬂ@ﬂb#ﬂ@ﬁd@ﬂcﬂohaanwotnUﬂ%n we399p¢danbeca©spettaitye0$7the

stati c tye, hayi s ér 2 G8L WGDeRaPhe L T St EOEN DAL 0BRELY By OPREREL 1N
| ong concentri Ia ers. |kemﬁ e, the invention, can nmake use of e|ec-_15

trically cond Wweptorated pbates dyringreindingnapethe pesultsefare,
rect angul ar) ammheﬁtahffsxcws of the coiler.

Moreover, experience has shown that, with a guide
tube 35 simply bent at its outlet end, the turns being for-

20 med tend to Lift up at high rotational speeds of the plate.
To remedy this, as shown in Figure 1, the inven-
tors have shaped the end part 36 of the guide tube into a
horizontal "S" that is to say in a double curve. Since
the second curve is opposite the first, the outlet ori-
25 fice is therefore directed downwards, thus making it
possible to turn the wire down towards the bed of turns
4 already deposited, and in this way the abovementioned
difficulties disappear even at high rotational speeds.
The invention can be put into practise with wires
30 of the smallest diameter up to values higher than 10 mm.
0f course, for Large diameters, it is desirable
to use flexible copper wires suitably annealed for this
purpose.
The coils can be produced without difficulty at
35 high speed (that is to say, several hundred revolutions
per minute), each wire diameter of course having its
ideal winding speed or winding-speed range which a person
skilled in the art will be able to determine quickly if
he wishes to put the invention into practice under the



sizes. In the same way too the invention covers the execution of the
wi ndi ng of coils both with a single 20 wre and with muLtiple wres

Finally, also, the operator remains free as to the choice of the operafi
parameters of the coiling apparatus, especidlly as to the choice of the

necas. - 0 0B Sud oo i R OR AR IEERAL D, b By NE O o

equi ppi ng el eckdisAt trpl i arkerRe RIpine 21 ya Jdianetepmt dhedsmmsish as

transforners, Qs Sstdﬂgatﬂf od SPsY %ﬂ(ﬁ%l“ﬁ?ééd’sc@f‘dﬂ?é've wire
(17) wound round and al ong a w nding support_ (14) into,the form of

st acked di scs PHA4P cﬂfnsﬁ%‘l’%"’!ﬁte&%pﬁq |18V UHMPFY R INYKR ch devel ops
radially salternately iThd himwangiod ugait Ty wefem@wﬂ Bdenin na tden-
centripetal dir ci mhen n nad n1one sc to the ngxt,
according to v!?rﬁ" % S & OCESL}%@% q‘?é 'ﬁ d'ia%elzﬁ”lss &Y anged
verti-cally, amTaNSﬁQrwﬁn$ounded at a dlstance by a coaX|aI sl eeve (15) to

form between them an (]@trfﬁgl{ ede ryéd"lg}{;hp‘ﬂlrye 1(7?17) and

the bottom of which is c ose

i ntroduced i nttd ansd A FRSSE A 16 quorﬁ’tﬂeehyod “‘h‘n‘bF He et Hfughe l%‘"re is

fastenedgo tmm Qo (dhe T JHUPIh dF & A e 10 ctchﬂsw ﬂﬂemuéwpport
ose of de itin 17) in the

14 20 f th
1£or)m of turns f("f8)‘""c¥f ’d‘edé'ic(r)tre‘d’edleaaﬁ%;‘{ig‘r""t‘neem&g‘7%“&891{/ ébﬂ é]%uousl y
into the receityipeg h@acieng 16)L atgen dumbesar ofoeadrns cdnvertt onal gt i ve

rotational no t ut S t an angul ar speed W 25
\GQ‘gtarm'}eda l.otrlgas (Hrn.q éJFlpaéfet r &

is inparted to i erations beind cartied out jointly, one of
the_two speeds being detkemise r dfher citentiiare canl nake cismerof/ gliedt e speed

being sels SO 3% i@ 113 IcTnBUdtE VO UG d YAldPtePDt different
Lerr] shapes (round, square, rectangular) and of different

sizes.
In the same way too the invention covers the

execution of the winding of coils both with a single

20 wire and with multiple wires. Finally, also, the
operator remains free as to the choice of the operating
parameters of the coiling apparatus, especially as to
the choice of the reference speed which he can pre-
determine according to his wishes or needs.



where V is expressed in netres per secgnd, Wis expressed in revolutions
per second and ai is counted fromthe w nding support, and mh@r@8;)446
represents. the dianmeter of 35 the mﬁnding support expressed in netres
d represents the diameter of the wire expr€$sad in netres; the said pro
bei ng charactetiztmlsi n that the conveyance of -22- the wire and the
rel ati-rve rotational novenent about the w nding support take place with
aid of two drive neans (26, 13) independent of one another, in that the
number of rotaldons ex®rtetess bteneeind freg winduanive heo il s1de qui ppippert 5

IS counted at et 4 0 f ' e nk_ai_of the turn
bei ng forned, éz}ir%bei ng a é/%lpfi I{aegof ?ﬁjéjegr?%l[(’82%5%35%?@4%&3'%%5’5& d
vari abl e speedfY&h it chrang TRAMERS ni apd spresli shinglef i ah te2ss onsd in t hat

t he d(rj! veI rrearae:u;n/\hitar:]lhﬁ haanmr&tah}@ wheed( fppg_m{?& E%ﬁ%&l?&??&’ athoonzg
accordin . so that.the said re on is satisfie any nonment. 2.
Process gcéclor d J"{%"tg aﬁ‘fﬁﬁ?"ﬁ:hﬁf{aﬂctmﬁ%eﬂ'? nfs‘l’H‘!it° sAked A tshsti onal

novenent abouteadhe asnsdistyimgippbrd gpl¥idalilsy iwgend el 410 ddwL Wik K 17) by

.causi ng 15 t | JHL tat - out, its axis, 3. . Process

according to é%%%o%f%g aaclté;errirrgée lena}brh;%h% He atﬂe’efd‘q? Ld Wifieyance

of the wire (AN @And tthen cdvithens apcingtid) d o dadpiorcortetrara ,chearige he

rel ative rot atiisOmdldes Faeh Wnefd ite M 'thd HEG | ][h‘%tﬁfgrflit#ngzckbo W S upport
0 e turn

(14) is HﬁﬁU|ated as a function of the rank al eing torned, by
nmeans of 'the P&C4&SSn:* VW =ir (Dx 2d (ai - 1)) 25 where D and d

expressed in m represde wiesbien) iswgpoithe 14 e &ir rafnddte Wi i gl ISpPport
Process according to C aim

(14). and the di er. of the wire (17). A.
1 or, 2, char agt"gni%tzte S F 4 ‘{?ed \)ﬁ]trea Aiptance AN & P3N e S¥&eei vi ng
spate 30  (16)153] d9g f2 rmatbie twieierh tthemiamataamularn spacal ((16)5.for re-Process
according to Gledi 1, ¢ p r he it t ire . (1n,.is
conveyed i nt ogtkhgr{?'egcetih\%i %r1 r.Asépa(?zra)( %gl;fg;/hél ?ﬁ?oﬁoéﬁci°£tuiht1tl§'h\é¥rseicr%(°]aste)da
hei ght | dde| ©off temporarily,

—- the wire (17) is introduced into the space (16)

from the top, and the end of the wire is fastened to the

base of the said space, preferably to the winding support
(14),
20 - and, for the purpose of depositing the wire (17)

in the form of turns (18) of desired diameter, the wire
is conveyed continuously into the receiving space (16)
at a Linear speed V, whilst a relative rotational move-
ment about the winding support at an angulér speed W

/ 25 is imparted to it, fhese two operations being carried
out jointly, one of the two speeds being set at a
reference value and the other variable speed being set
so as to satisfy the following relation:

30 Wi =7 (0 +2d (a5 - 1))

where V is expressed in metres per second, W is expressed
in revolutions per second and ai is counted from the
winding support, and where D represents the diameter of
35 the winding support expressed in metres and d represents
the diameter of the wire expressed in metres; the said

process being characterized in that the conveyance of
I
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regul ated as a function of the height Ieyeliof the-35 depositing of the

turn (18). 6.°

Process according to Tainms' 1, 2, 4 or 5, char-

acterized in that the wire (17) is conveyed into the receiving space (
in a radial position |ocated haLf- way betmeem t-he wi ndi ng support (14) an

t he eoaxi al
5, char- acte

Proce accondin ai. s 1
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dlng
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I ng the supponmt(ehct‘)aLatvaau(él,stmn(tdaatde*ﬂllenlsragdaeta\merbLtehemeadspacele(t:bﬁ-)- for

recei ving the
(16), located
(19, 19', 20,

said unit
appar at us bel

e by, 3 %’ﬂungp c%rt 3%%%%‘ nsn.etab& W'arn% ] ) abce tHRAce

above han Syste

m

drgve meangr ioni wd 1tcme t\mer & agri@bdre ﬁmse@lt Nsrpemsd 1Sa atcmyea t(e3b)
for gui d'1'ﬁg t I%Q cWirids n@lz') f5loOMPhialeS th%l is alildOMelth® D@ G sdlslati 3G 19 adMadyne

elng nmovable in vertical translational notion; the said
MeMEREract eri zed in that the wire (17) is dri ven by a not

or M

(26) separate2firomtherggiess Muecord)ind ite T atilke 1! *hardctelrlidled Hay Wi re

gui de tube (3
(16), in that

frbnwthe 1kirs
for controlh

space

IS arr t.an I, 1 rt| aII |n he r.ec |V|ng
%%ﬁe verfﬁgg1ve g%@ﬁ%ﬁf&%&l*ﬁﬁtﬁgﬂ §& a “itee n@bnveylng
unjt (7) takesupbacd Kybﬁeans1@baathdlghtthadNUQE|ﬁg7ﬁnmorCNQSOan separ at e

thk"R+ n%ri‘élg' Q“P?gt”‘t ke 22%&@ WHoRltSq ROS3GISES: - a unit

ng t he tors

(3)

conpr|5|ng speed vari ators (44,

45, 46) and a3speed s@l!ééf-‘éns eszyrﬁamngm €ladssilhos 2o shagacs oL igashal
(R repre- serhi t@ad rt%e&aeea ¥Pe%d cbh vy antRabifed hai tWigle (A7THNGEY Or M

(26) driving
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30

35

Eﬂe &%221 1ng gEaEg tQ%)nntokeNR constant, and the

relative rotational speed Wi of the wire round the wind-
ing support (14) is regulated as a function of the rank
ai of the turn being formed, by means of the relation:

v

W; =
w (D x 2d (a; - 1))
where D and d expressed in m, represent respectively the
diameter of the winding support (14) and the diameter of
the wire (17).
4. Process according to Claim 1 or 2, characterized

in that the wire (17) is conveyed into the receiving space

(16) along a path which terminates horizontally.

5. Process according to Claims 1, 2 or. 4, character-
ized in that the wire (17) is conveyed into the receiving

space (16) by introducing it therein at a height Level
regulated as a function of the height Level of the
depositing of the turn (18).

6. Process according to Claims 1, 2, 4 or 5, char-
acterized in that the wire (17) is conveyed into the
receiving space (16) in a radial position Located half-
way between the winding support (14) and the coaxial
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(13) driving the plate; - and a control unit (2) ‘controlling the height,
adj usti‘ng notor My (24) and the mpotor R (13) or M (26) not controlle
the,reference value (R), so as to satisfy Pse_foLLomﬁng rel ation: -
[err] where V represents the speed of drivifig of the wire (17) into th
recervi ng spacdeev®) (1) .ms) Wrepresents the rotational speed of the

plate (6) (in-arevoluti r a .eQr esen spectihyely t\e
“di anet er of tﬁ% mﬁQdiﬁg@?f%%o??%§£3?¥gngotEgagpgngfe?’o% %ﬁegﬁﬁ&gg 17)(in
n and ai repr&sentigzednd n dhiatoftheha iire K 1¥Jr isberPAYey8AmiAtPnthRe

recei ving spagRcehQ)ingelsparn Ne)WpedweenS¥RROWindinYy 30gpbRe ¢2aXi ahdouter
sl eeve (15), counting.fromthe sglq sup%ort. 9.. L Agparatuslaccordlgg to
CLai m 8, char d8efiP2%d 3ln stgVe: d3PubdN( 35y afd3LaRO8AE 180 FB: L JAP: ¥(38)
bent in in a d&wblpe ac®' ofhaeedsdutr of, ekt aurward8oLifice of which is

di rected downgards. 1Q. par.at r.di ' rac-
terized in thgg t he wﬁf@aéﬁfég ?3%e%?§g§qﬁ§ ﬁggakﬁgc¥gbggﬁgzg%f§rdqng
transl ati onal teotil@rim 1%. in whAgbamaceslaccédi ngmpoiceaicm 8, characterized

in that the control _unit4¢GB%htht Pilatel(89" FRTRA! €aRUbe- rgRALE4MEChANI SM
(2) which, at its input, receives Si senting the

| gnal.s (F), (H) &Pl rept
operating chaldclevdstijabdeosperd appeHtaitis XRAtiFaba édsbg QSeEH 88A8Sr s
(37, 33, 369, %) acq@iippl ﬁggb][nenaotmss,( 1-8,1326“26) being- iﬁSEns\Eﬂ 8% 446 As
printed. ains 1.. A nmethod for w ndi i,nduct.ive coils wt i
el ectrical deVie€&dV g ﬁgftﬁEBPQFtSSA??cfaévréggjgﬁcﬁhﬁsgﬁfﬁﬁgfSgﬂérs, are
equi pped, sai doadulcs ivenmriirei fJ7at andasheonoasliatt steavey (d6Adavrroundre
(17) wound ar d d.al a (W,Rdi.ng .S I 14 . l.am [ oils
each;consistiﬁégofﬂg Fﬁggggﬁiég%Py?&Qangﬁgng?&ﬁiéﬁqaﬂégg}gg?ggfglﬁgeﬁ
akternatingl yai srese £4&Prifeagaeceiivdngi dheaMdrelien in the centri petal
direction when one pagsgait (7) for conveying the wire into the space

(16), Located above the plate (6) and having, on the one
hand, a system (19, 19°', 20, 20') for driving the wire and
on the other hand, a tube (35) for guiding the wire (17)
from its exit from the said driving system, the said unit
(7) being movable in vertical translational motion; the
said apparatus being characterized in that the wire (17) is
driven by a motor Mf (26) separate from the motor Mp (13)
driving the plate, in that the wire guide tube (35) is
arranged substantially vertically in the receiving space
(16), in that the vertical translational motion of the said
wire-conveying unit (7) takes place by means of a height-
adjusting motor Mg (24) separate from the first two, and in
that the apparatus also possesses:

- a unit (3) for controlling the motors (13, 24, 26),
comprising speed variators (44, 45, 46) and a speed selector
(52) making it possible to prepare a signal (R) repre-
senting a reference speed to be imparted either to the
motor Mf (26) driving the wire (17) or to the motor Mp
(13) driving the plate;

- and a control unit (2) controlling the hgight-
adjusting motor Mg (24) and the motor Mp (13) or Mf (26)
not controlled by the reference value (R), so as to
satisfy the following relation:
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fromone disk coil to the next, said net hod | corrprrsr ng the foll ow ng steps;
- the Wi nding support (14) is d| sposed vertically and surrounded at a
di stance by a coaxial sheath (15) so as to create an annul ar space (16)
t her ebetween for receiving the wire (17) ard @é4wose bottomis tenporaril
closed off. - the wire (17) is introduced into the space (16) from abovg
and the end of the wire is fixed to the base of said space, preferably o
the winding support (14), - Gpki 3 dider b (Wisposlddthe wire (17) in the
formof turns (18) of a desired dianmeter, the wire is continuously fed into
t he receiving space (16) at a |linear speed V. white being inparted

rel ative rmverﬂé‘rﬁ"%f‘; RRRGAN EH e Speed o rﬁ’gj"é’drﬁ‘;?oﬁfg&thear‘r”d‘ﬁgtflgr speed
W tlhesedtwo Onﬁu’ditttlﬁ;&dlféf\gn‘fg‘fs@ﬁﬁd (Jh1(mnt(lm mo3e). of rtefwl e'@:ht&p&&ds Iber ng
regul ated to a desjsred val ue t.he ot [ varia ei ng regul ate
G0 s 1o respdd THSHAY NS Hheithe Gt B ey HeydPuts B PReled i n
meters per semnd/!/d sD eﬁfptstsatnerserrﬂ:vmme@rtswpdw Sdeodd amet efreraf] i s
counted startigyg, fy é’M " P Yrly eI e ere Jestmt%nt.iae

di anmeter of the vvrn n ort expressed in nmeters and represents the

di aneter of tHel MG é'k e’d‘ |"r‘FPrf€tsér"§5 ddved ridknod  Bdiend ctl'i'artA'c!t"err zed

![E t hat dt he febedrrﬂ,t;tr fa‘rntéufEfw [ﬁaeagecteheurn@ 3plaeR rrq\aal n"bféttu(?fenr Qthat i on tabout
e w ndi ng suppo are effected by tua epen notive
nmeans (26. 13*'%H "tgne?t"pt"r?é'tmfn’g 5‘%' q"cS’t €at |°c?r1‘s1 tzeé'd E&%egeﬁ?e' wire
and the w ndi regummtfncﬂn chentsad dats uplplo rtti.nes |n or der to deduce the rank
[err] of the rn bei rr] r I

value; in tha?}lsal d vg%l af)}.lre 539 S rd&g‘t g?’m%rlf\eégn‘b%b %é'\yrath%sr}t’zcéfcu ating
means, and in thett tthee tube USShedes @ \Mmdcwltﬂleh/mfatbl(é@pé’@d'tdewen’ds i's

cohsequent | y aCtdo(iad s Yiked e el DB ITSRACTd Al s

trrres 2. The nmethod according to cl aim1, characterized in that the wire

(17) is |rrpartde’d'eétreéﬂ A% ardsenrent of rotation about the w nding support
(14) by havi ngot.he IatAtperarraCtuat ackdoding TcaXilaind 8Tla 95t kddraacording to

fed Into the FEEdRthd s phad (L8 Hise,gutiass fubeh 3hdy Bneddallte™ ] o
relative rot amloa'nz@mnalte t\mmledtowmatlhmormm.ng support (14) is regul ated
as a functionqf the rA?yér%tdﬁ alcle® ridyn Q%' Qa1 I e rdct et ztetya in
relation: [err] “wher ei and d represe expressed in neters,

di aneter of t Hdag; Mreng%}mrt""(‘M)c%ﬁdsttﬁeO(f ém?t"@rg"@f""“tal’?éﬁmar"é"(“l7)

respectively. m‘étﬂéh%emtamqlnacztzqr W@ hl,0 a@! Fit® eraru r@%%rﬁ@tsers'ﬂgﬁﬁl'{'
that the ere\ﬁ,r(ﬁjj (@3 fed.into the recéivi ng space g";?cd’ i n accordance with
a

a trajectory s (Rdr ir2BfesenF ing thee openadd hagiarferd st iEishs 1.
(2 o; El, ghar aQtfeltlhkefiplpgrfaftais tand }Mrreea(rlﬂi) b:ys s}tp@ﬁd 3le? siors r(?de,l \E8)9 S]'?ace
16) by beéi ng.ignt Laduced .at .a requ ev, of, ,height as a function o
the | evel of Rgrght quP1@pd3§b§ ﬁ@ggfstﬁg VUF#'( % 6. The nethod
according to claims 1, 2, 4 or 5, characterrzed in that the wire (17) is
fed i'nto the receiving space (16) in a radial position situated hal f-way
between the wi ndi ng support (14) and the coaxial sheath (15). 7. The method
- according to clains 1, 2, 4 or 5, characterized in that the wire (17) is
fed into the receiving space (16) between the wi nding support (14) and the
coaxi al sheath (15) in a radial position perpendicular to the place where
each turn (18) is deposited. 8. An apparatus for carrying out the nethod
according to claiml1, in which a coiler conprises: - a horizontal plate (6)
capable of being rotated at a variable speed about its vertical axis (10)
by a driving nmotor M (13), said plate being intended to receive the w nding
support (14) for the electrically conductive wire (17) and the coaxi al
sheath (15) surrounding the support (14) at a distance defining a space
(16) for receiving the wire therebetween;
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- 26- - awunit (7) for feeding the wire into the space (16) placed above
the plate (6) and conprising on one side a system (19. 19, 20. 20") for

pul |ing-along the wire and on the ot herZxside a tube (35) for guiding the
wire (17), fromits exit out of said pyldsndkedong system said unit (7)
being nobi | e by vertical displacenment; said apparatus being characterized

I n that Xhe Wll’e 17) is pulled along by a mptor M (26) distinct fromthe
mot or M (1% ' 4F§ tng the plate, in that the tube (35) for guiding the wire
is di spogiggimsubstantially vertically in the receiving space (16), in that
the vertical displacenent of said unit (6) for feeding the wire is effected
by a hei ghtAmwgmdaerm@lmhmcﬂ OQIQW)thdlheﬁbleheftﬂCﬂlde\meF Hepdrtieular st%d?ﬂﬂeéﬁqfhas
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D and d mrelpemesent the dianeter of the wi nding support (14) and the diameter

of the wire (17), respectively (in m, and [err] represents the rank of the

i-th turn being formed in thgy celvhg Igace ((16) bet ein t he wi ndi ng

support (14) and the outer cpgxlsal HERt AO(t589 dRY coddtded starting from

salLd support. 9. The apparatds accord| ng to claim8, characterized in that

t he tube (35) corrprl ses an end outlet ortlon (36) foI ded over accordl

a doubl e f? o eseéh\%a °'s\ﬁﬁbe§°é7° i es 9,9 me M%gp up /% E&.

10. The ¥ %%{? é d’&' Ea‘ g:(?c[fé;t- & dnq @{e ﬁ&l’n@@tt SM c{j}ﬁedlnthal

t

tube (3 é?;ﬁal:d dk Cﬁﬁ'e hWrJlﬂw’e%cWQ b teof Qrab&ﬁ pére e Rtfectdd by aid of
The appamtmtﬂuan; b HnBght Hridicd MesRsq26, C3)7in aItk el nbBbed ol rdtétivins teatized DRtweeh thaiwite and
conpr i sebe wirgirgguaronEbécntedtsoalbtmes ib 2identv deducectheiaples; ofitheityrp being fagmad. S eofnp 2

(H), (P)vatishir eigtesttintegrabplue dit ithag saith waraablespéedtis dedergfinadihy aiginb fashealaylatipgimeans, and in

pr ocessdbistihe @ %@@W‘B""(‘B‘T Va‘S'B'e 389"" ‘14?8‘}“%'% GPnGRAUBNY PREYateg imprderthas said selation

ol one gﬁﬁ;@ﬁeém@mafngﬁgﬁ*"‘* o ;;mn R Rl e

Transfor ITQ FeGhethcdbe i biHG o disih kf@risddin tha 3%&&05’ R WRRR R valet(17) &Akd into the
| ei tendeeceliri¥padel(19) ish@picohasnt ade (heQPEedAof C41A0S rSiptidrast kil wieer abo(ti4g wiadidg support
di esen li®1) isregutattdssm facdtien nbthd eang @ sdf Alpetutneheinigl famiegihy [aigef gwvpletian: t | st .
deren jede aus einer spiralférmgen flachen Spul e .bhesteht, die sich radial
abwechsel nd in Zentrifugal richt ung und in ¥entri pet'—al ri cht ung erstrecken,
bei m Gbergani g von ei ner Fl acl‘lisip |cgat bel gﬁm - der
S l.enhal ter (14) verti kal angeord Prd |ari1 ATbs] d von einer

ialen Huille (15) derart ungeben wird, da3 zw sche ean ein ringfbrn ger
Raum (16) whetein’Dlbated iepreskas, ekpratiied in hdiéds, ﬁauatrekﬁr ofmbmdmesumdmalﬁﬁnd the diameter of
zei t wei Ske wige §7arespectivelyni r d. - der Draht (17) in Ofep Rau ﬁélfl‘ von
ei ngebr ac Ht T’W '?Q!h?j‘rﬂﬁc‘uﬂgg Br ﬁaBG:gEH "Eﬁhéki% “malmb'g festiptodpe ’Qfe’\’M'gr ﬂ’a"e (16)

zont.
vorz UQS %? - %‘] dm 0 clas ?‘ 2 or 4, chara ngl V\(ITL 7) Isq Wn HQQ@QW‘J‘@NE
mt ge Hs 1'b %é‘&ﬁ a r@ém feb@gﬁﬁblg 8a QRY 1bvVbfelght hé"déﬁﬁfhmg of the
Auf nah *g mt el ner” |linearen Geschw nd |g e|t V *ei ngefuhrt wrd,
wobei i h TTBBT H%Qnd’t&ld&icbdt&ing to claims 1, 2, 4 or 5, characterized in that the wire {17) is fed into the receiving
space {16) in a radial position situated half-way between the winding support (14} and the coaxial sheath (15).

7. The method according to claims 1, 2, 4 or 5, characterized in that the wire (17) is fed into the receiving
space (16) between the winding support (14) and the coaxial sheath (15) in a radiat position perpendicular to the
place where each turn (18) is deposited.

8. An apparatus for carfying out the method according to claim 1, in which a coiler comprises.

- a horizontal plate (6) capable of being rotated at a variable speed about its vertical axis {(10) by a dnvung
motor M (13), said plate being intended to receive the winding suppoit (14) for the electrically conductive wire
(17) and the coaxial sheath (15) sucroundmg the support (14) at a dlstance defining a space (16) for receiving the
wire therebetween;
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¥\ =1 (D + 2d (a; - 1)),
Wi

in der V in Metern pro Sekunde dargestellt ist, W in Umdrehungen pro Sekunde, a; ausgehend vom
Spulenhalter gezahlt wird, D den Durchmesser des Spulenhalters in Metern darstellt und d den Durchmesser
des Drahtes in Metern darstellt, dadurch gekennzeichnet, daf die Drahtzufuhr und die relative Drehbewegung
um den Spulenhalter mittels zweier voneinander unabhingiger Motoranordnungen (26, 13) erfoigen, ldaB zu
jedem Zeitpunkt die Anzahi-det Umdrehungen zwischen dem Draht und dem Spulenhalter gezihlt wird, um
daraus die Schicht 3; der sich bildenden Windung abzuleiten, wobei a; eine ganzzahlige Variable ist, daB mittels
einer Schnellrechneranordnung die variable Geschwindigkeit ermmelt wird und daB daraufhin die
Motoranordnung, von der die variable Gesthwindigkeit abhingt, betatigt wird, so daB die genannte Beziehung
jederzeit eingehalten wird.

2. Verfahren nach Anspruch 1, dadurch gekennzeichnet, daB dem Draht {17) die relative Drehbewegung um
den Spulenhaltar {(14) herum dadurch erteilt wird, daB letzterer um seine Achse gedreht wird.
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: - eine Steuereinheit (3) fir dle Motoren (13, 24, 26) mit stufenlos regelbaren Getrieben (44, 45, 46} und einem
Geschwindigkeitswihler (52) um die Ausbildung eines Signals R zu ermdglichen, das eine Solligeschwindigkeit
bedeutet und-das entweder dem Antriebsmotor M, (26) fir den Draht oder dem Antriebsmotor M, (13) fir die
Platte zugef,uhrt wird;

, - und eine Kontrolieinheit (2), die den hhenverstellbaren Motor Mg (24) steuert sowie den Motor Mp (13)
-~ oder Mf (26), der nicht vom Schwelisignal R gesteuert ist, wobei die foigende Beziehung erfilit ist

VY= 7 (D + 2d (a; - 1))
/i

in der V die Antriebsgeschwindigkeit des Drahtes (17) im Aufnahmeraum (16} {in m/s) darstelit, W die
Drehgeschwindigkeit der Platte (6) (in U/s) darstellt, D und d den Durchmesser des Spulenhalters (14) bzw. des
Drahts (17) (in m) darstellen und a; die Schicht der i-ten gebildeten Windung im Aufnahmeraum (16) zwischen
dem Spulenhalter (14) und der duBeren koaxialen Hille (15) darstellt und vom Spulenhalter aus gezahit wird.

9. Vorrichtung nach Anspruch 8, dadurch gekennzeichnet, dal das Rohr (35) einen AuslaBabschnitt (36)
aufweist, der in Form eines "S™ doppelt gebogen ist, wobei die AuslaB6ffnung nach unten gerichtet ist.

10.Vorrichtung nach Anspriichen 8 oder 9, dadurch gekennzeichnet, daB das FGhrungsrohr (35) fir den Draht
in waagrechter Richtung ver§chiebbar ist.

i1.Vorrichtung nach Anspruch 8, dadurch gekennzelchnet daB} die Kontrolieinheit aus einem
programmierbaren Automaten (2) besteht, dessen Eingénge die Signale (F), (H) (P) zugefiihrt werden, die die
Betriebsparameter der Vorrichtung darstellen und von Geschwindigkeitsfahiern (37, 38, 38, 40) stammen, mit
denen die Motoren {13, 24, 26) versehen sind.
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