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NACHI NE FOR TW STI NG CONDUCTOR CABLES TOGETHER The subj ect
of the present invention is a machine for tw sting conductor cables

t dget-hey,, these cabl es being intended_in part icular for transmtting
data and 5 producing tel ephone connecti onk - Bui | dings are
often wired for the MASHINESEORMTWESTING CONDUCTOR mmmmMome ring

bei ng achi eved using cabl es conprising four pairs of wires tw sted

t oget her, each pair of wires itself already havi ng been tw sted toge-

10 ther. A wire consi Fhe srblecle st fhe pransnatoinyantion is a maching
surrounded by aﬁheat:biaéin@suﬂoaaueee:Tb&bwbsttogethe&xerﬁmeoncmﬁew re

presents the ri of t,he |tering, the geonetry and
physi cal proper dianéaﬁ%r%%e B’f‘r&&ﬁg?ﬁﬁ %ﬁt gb‘ﬁﬁs?‘igf‘ n'?a %e

i nsul ation 1% lmnd\mim telephone bmporeetdotiached from one anot her. Now,
for high bit rates whi C%u&&&ﬁhgsaéré‘b%rgai&%& Wiz t:h& &z}ntsmssﬁéﬁ%ﬁ I al

that the cable should not ex It an
A first sol uti offiatd YAEBdBCHRRPA t@éﬁvﬁﬁ#’%ﬁlél‘* ng %%*%"%r‘l’?ﬁgﬁs“mq%r m ng
a pair from two cdnprdefitigd fuir pairs refndrives eehsstédletbgstmmeseaassu ng

O BT N Gty of WS {1l Aavend) hOUTHECheel "TuiBlis D60 .

obtained is u oaree arrs o WTes
out simul t deoudiherso Ahwireheongistapts aofcth@@é- cepnductys madg xfed

Eﬁgtet Eer usi ngf &dppet, stxtrrou?dgd by I%hmeaﬂhs%ﬂoqs:ﬁxmahba pﬁﬁd%& cable

a as our irs ste et her S e sie

ing a device kncﬁﬁ?’%&e V\#rfh "Iﬁ’l"tﬁa§%f%tﬁ i 05, Qima 3/1 ‘H’ ni t

conprising a | yrqa:ammme(ammnhecthahlg(ebmébmtanﬂOphyudgelhpropmi/esr es

whi ch are paid %JJ&%"‘&BEEA? g? é’Jh é‘eaﬁ’d)'éﬂéei%uifé’ﬂ&”'on
rs ng f d

of the lyre. g e twnner set are
t oge- '-‘Esher syEnegndizgnike °(¥?3%9b§65?9ﬁ1%4 tremione apesherg Nov.

gi nd Ehe dra;/vbacﬁag: habarxlaﬂt i-éwslemamﬁ@} bel Wssmgﬁ aa%i}o m[zﬁ ie itshehsalrrg
lrecti on | 'S esl r,a I rs snou
be in the oppositiFentia dﬁ’@gt {:15?1 "‘ta&’]'tehghﬁ‘é?‘glzh# aﬂﬂ’%et FPXge%%‘\é@é'f’he

tw st so . t el idedecitni shed wire shoul d have experienced the |east
passi bl e strain and so phagsddie gRIHiMNEIN Sodibidlf a conventional

20 cable consists in forming a pair from two wires paid out
from two reels, the two wires passing over a lyre which
twists the two wires together. The pair thus cbtained is
wound onto a reel. Four reels of pairs of wires are paid
out simultaneously so that the four pairs of wires can be

25 twisted together using a lyre.

It is alsoc possible to produce a cable that has
four pairs twisted together in a single step, by employ-
ing a device known as a twinner set which has four units,
‘each unit comprising a lyre mounte‘d on a bed vwhich twists

30 together two .wires which.are paid out from two reels .
housed in the volume of . revolution of the lyre. The
twisted pairs leaving the twinner aet are twisted toge=
ther using a single- or double-twiet machine, Bearing in

. mind the drawbacks ipherent in successively twisting a

35 “wire in the same direction, it is '‘desirable that, for '
each wire, the first twist should be in the opposite
direction to the .pairing and twisting-together twist so-

~ that the finished wire should have experienced the least:
possible strain and so that. the resulting twist on the



2 wi re should be smaller. ' The use of a sol ution of

this kind requires a process in a nunber of successive stages.

The object of the invention is to provi de a 5 machine for tw sting

t oget her conductor cabl es intended the transm ssion of data which
in particular al £ to be produced in a single step in
whi ch each - %\n’? esvgu%%vﬁétgs%g? %ted to start with. For
this purpose, the machi Bbet usehicth & teolitias ab tbdspiiigds requires a - a
bed on which t g i_fﬂuﬂtﬁ@mbéf’ dHPuddiBive sta@desli vot in bearings,
two coaxial hol afts I.C are rotated and connected by_at | east
one bent el ement f TRE /P zfcltar% thee inggRtiesy @Bt toeRRSvide =2

| ongi tudi - 45 :aaéhynauwirngwﬂetﬁsg together condudiidfecalbsl Q.Mn@éd
pl aced inside t

d.by_ the | . | h
ol low | shat0E. ChF FreREnHAELT o St ol en Rl e
cradl e remains shatcchheq b dre tprodaiceid dor at alnglehatep inavlgkchzleadlhe

having at | east,ppg f?@é%r&%%m%o startpeﬁ.@ﬁnd' cular to the aX| s of
t he hol |l ow shafts mtin onpartnents,
profiled el ements for mﬁ@rtﬁk)i%mrpwﬂe%he machding t%Vhéﬁbdi%mﬁd-lattfsand

each equi pped w,(t,,bpﬂggg.ZS gui di ng neans, are placed inside the two

conmpartnents of t he ge cr are nount ed so that .they.can
pi vot with respect® t#l flePB Hggﬁgaﬁgeﬁf BE&: ARy tegso f° M@ey
t hat correspondsat opitret dh ﬁiearlinbbowtwbafcbaxihne Holdow shafital Iwhl:l.y:hes

one Bl aceq in (hESvEpraLatbhaCERRRordd by at Teapl? GHIP Perl YefiaroPr]
cor r espond- formingea | layge mmmiapeéeuithgseees fomtlangdyudd -not
rotate mheﬂsthen§pﬁdg.,hya§n & Swixdat ed, reels carrying the
wres to be twste toget her’ thes eel be rotated I nside a
smal | cradl e about &inldkge ﬁﬁ?é%?e?’ iﬁgt hB aSP I*é"g'%gl he, volume
- W re-guidi ng dephised oy | theéglargepdyiresul be , moanted eahthenmallewnt and
starting fromayegl, ¥ $13"48k00cion of bearings, so that the large
cradle remaine stationary when the shafts rotate, the
20 large cradle having at least one central cross member
perpendicular to the axis of the hollow shafts and
delimiting two compartments,
- two profiled elements forming two small lyres
which, aligned axially and each equipped with wire-
25 guiding means, are placed inside the two compartments of
the large cradle and are mounted so that they can pivot
with respect thereto by means of bearings, about an axis
that corresponds to that of the hollow shafts, the two
small lyres being rbt'at:ed in opposite directions,
30 - two -small - cradles, each one placed in the volume
.def:.ned by one small lyre and mounted in the correspond-
"'ing small lyre by means of bearings- so_ that they do not
rotate when the small lyre is rotated,
- two reels carrying the wires to be twisted
35 together, these reels each being.rotated inside a small
cradle about an axis parallel to that of the small lyre,
and . : '
- wire-gquiding means comprising, in particular, in
each compa.rtment and starting from a ree1° a wire- guiding



+ 30 roller, guide pulleys leading the wire axially and inward

onto a small lyre which guides it as far as a point at which it | eaves
the lyre axially and inward, having undergone a first twist, the wires
fromthe two reels 5 then being guided Toa3ra'l | el to one another by pulleys

mounted on the | arge cradle until th l,eave,t he .l arge cradle axially
at one end of tﬁgllg'gfgegf’flgs,l’ ]i-‘-’é’ﬁ géf‘%%gethe %tiﬁg \g\‘ﬁx?%%l%nacf’ WS §ét hem
toget her, twi stiomgo @ témall lyneppbdcheguidest £bnaso fake agr avipodntt aksting

operations, 10 opilg WEeSdalvds (eHeSt B4 0QRURET yCBUS BHwA¥EA! BAviihgM t he
other end of the |yre. Thi s machi pe hagﬁt he overal | geogiretry

of a so- C goRien fer EikAt htifthe the (WiNeR SHOR: EBRaYWBoZERRA) -
id_ty that, fg emnwﬁﬁngtgﬁﬁﬂe@apayaDMI]Ew tdﬂeStSngﬁhéﬁ boPRRILeds

irections to one_ another, .Qne .tw st in ir i,rectiQn then a
pairing twst i ﬁ‘°émg§ ol Cﬁ%l"eecltalrgr? s?bradie “gga%o t%’l?tyailr‘i)Eé t \?\:nggt garﬁgi rin
whi ch the wirescraddet hxially apone podsobitheadoyge dyreesvhicH guidesn.

I't is possible tgcayerope Afidr e btRACEh &R Chogathé®, anvidtilyt i &nkW st ed
pair | eaving the nmachine hi nes of this type may be conbi ned

...Four , C
so that four paPpPposite @lir\ﬁcFégnc‘éﬂng‘éetW%‘f’eﬂ‘q JYEtHetng oneratdong 1 i ne
and in 10par ahlecvires thus twisteActogelthey iemeagdinlycaxpardy front theit IS

possi bl e 25 t%.tﬂ%\fee}xwoow LRe i%_ﬁ)ar all el wound on each reel. The
ou S

first twst carrie using a 1 lyre allows the two W res paid
out fromone and the safbipemiachinpehes; thedoverallogeonetry ThE Rasge |yre

?I ! orﬁ fougovw' r ealdleCeWinner sdtVmdbRiné ORI kRN aRAL ESch L s Ed
oget her .

Accardin o0 another possibility, it i§ possible
to reverse the dit¥edtddn %Prtﬁ °ﬁa¥ﬂ¥%.“ﬂf§%%¥cc§;}%g“‘? twistgnipne
out si de undér go oppaailtiec di veatioms (e dnar grotliee, one twber anphEirdeubl e
tw st in one of I e r d l, carried by
the cradi o Thi $38ctily théh7R BRfring, wfft MW dllichd BreRR10R%0
In any case, thesi tecobtainnel twhsted eaiy in whighe the gtiresohaviethe

description whi qlake! Lewaivhkhamount VfeeBAuh? kBeadapended diagrammatic
drawi ng whi o, By "y ol DO bl o Bl 0Bl s S5PS Gl B TEOgL
of P ’

20 as to obtain a twisted pair leaving the machine. Four
machines of this type may be combined so that four pairs
of wires can be twisted together at the same time and in
parallel.

According to another possibility, it is possible

25 to have two wires in parallel wound on each reel. The
fixrst twist carried out using a small lyre allows the two
wires paid out from one and the same reel to be twisted
togethexr. The large lyre allows four wires_ already
twisted together in pairé' to be twisted together. .

. 30 - ' _‘ ' According to another possibility, it is possible
to reverse the direction of the machine. The wires coming
from the cutside undergo a double twist in the ia'rge lyre
then another double twist in ohe of the small lyres and
are wound onto the reel carried by the cradle. This

35 device allows _quadruple-i:wist combining.

In any case, the invention will be clearly
understood f£rom the description which follows with
reference to the appended diagrammatic drawing which, by
way of nén-limit:ing example, depicts o_xie embodiment pf'



4.- thi's machi ne intended to forma pair of wres.
Flgure 1is a'side‘view of an installation conprising four nachines
according to the invention and nmeking,it possible to obtain a cable
that consists of 5 four pairs of wres. 4 Figure 2 is a view of

t hi s machi ne fr%@i@%}é%hine ntended toFi% e 3 3 ¢ o\fl ﬁ?r%rﬁom above and in

part section e nac I'né accof ding e i Ve
Figure 4 is a view in p@igpwetileidi ayr ahdmt |vie;® of:akhy nhtwnmjong t he

path taken by tfa%mgﬁ%&nw%% hBEhines B&did¥hg to the inve afial
depicts an installation corrprl Sl ng four machj nes grou ed'l a| rs The

two groups of nidkimgs iy gossib |"gﬁ1e‘?P%B<iinal‘Fy°9xP?-ﬁ eé’PnFéﬂéacFPfot her .
Each machi n& 15 foarObadxrki bstwgpr makes it possible to obtain a pair of
wires 3a twsted togeth ese, Wi res, 3a Y

conprising the two rrach?;’\‘guri iTﬁs V\oler’r'ﬁc‘%a%gl% mach:.ng FEPY ?%"p?)al rs of
wires 3b which are gui d€dgpaea? |id at yiew fraomabgivieeandaingpirt tssicttiod

together with thgseny Erﬁ%hiheZQccé":&Ex?g} it etfel 4RvieatiBal been depicted in
t he draw ngs. chine conprises a bed 5 on which there

are mount ed so thal"iﬂ’r’é? 6agap|‘vd‘f v i RERSRACHE | dpgrammati- o
coaxi al holjoow shalysilIbethatimyythleaphshtskern i ethe wirebyinside tBeof f a
drive shaft 9. W . hol | ow shafts 6 25 are connected by a bent piece 10
forming a lyre, “equl pped with nmeans for guiding wires and tw sting them
t oget her. Mount ed ofignsenb|denictisapnsivstiplhatien corprisimgfour

bearings 13 is &alcmaescgﬁdh éano ated. i Ped dsed e oﬁglauaf machitfld Q2d PY

thelargelyrel as it as the 30 |ar yre 10 rotates,
the large cradl & i‘?“c’ﬂe?‘gﬁ? Y "i&bt’:ﬁs@e&ﬁoﬁ? ??ghaRFgerTrF%"l} agBipeadi e

12 has at [1sast 2 of anfigsbtgrour makesrdnbposdiblerpensheairiia lrﬁi&-hafaXI S

Ol i de ooch oonBtr2B5hs (s BRda IELLIUIALS SR YA Hieg oyel! 228

i nsi de each conpart e cradle
equi pped wi t h wereuguicompyisbagisthe drwe mpchines dna|The yhwo EBGhEaeH 4nal |

lyre i's nount edguppy Vwo aﬁ%@fameeomr twmaﬁ aaet?eihéa%ﬁ1QQélet32 and
on the Cross rre of

er t ereof re tlve , i'nsertion
rol ling bearingEBe7¥ E&Eh gntfP| ?yf"é"ﬁgef "U‘f"'fh Thest Vi res at
20 a station which has not been depicted in the drawings.

Each machine comprises a bed 5 on which there are

mounted so that they can pivot, by means of bearings 7,

two coaxial hollow shafts. The hollow shafte are rotated

by belts 8 off a drive shaft 9. The two hollow shafts 6

25 are connected by a bent piece 10 forming a lyre, equipped

with means for guiding wires and twisting them together.
Mounted on the hollow shafts 6 with the insertion of
bearings 13 is a large cradle 12 placed -:l.izsi_.de the volume *

' defined by the large lyre 10 as it rotates. Thus, as the

30 large lyre 10 i:;otates, the large cradle 12 does" not;'

' rotate about its axis, ThlB large cradle .12 hap at least

'one central cross member ‘14 perpendicular to the axisg -of

‘the hollow shafts 6 and delimiting two compartments.

Placed inside each compartment of the large cradle is a

35 pfofiled plece equipped with wire-gui&ing means, forming

a small lyre 15. Each small lyre is mounted via two

coaxial supports 16 on the large cradle 12 and on the

cross member 14 thereof respectively, ivit:hlthe insertion

6f rolling bearings 17. Each small lyfe 15 is rotated off



-5 S a hollow shaft 6 using a first belt 18 passing around the

hol | ow shaft and driving a secondary shaft 19 which itself drives a
belt 20 fixed to a support 16 of the .small lyre. Placed inside each
small lyre 15 is a small 5 cradle 22. Eagh.small- cradle is nounted on

t he supports 16 of the corresponding small lyre 15 with the insertion
of rolling beari ngsh23loastimftnél hstugidl €iatilelisas passing anmuatwereel

24. The small cragls31Bas é’}xa'iﬁtaté&&‘a&jﬁﬁﬁ# SI on(&g_rgrne Qveﬁ%‘v@' ch

the reel is engaged, and on the 10 Fas a“spl mhlc an be
shifted axially bytselt griyes e Dedt,i2f, Eix s"fﬂ Ry V\PPPP%"- r%ﬁ:kof nthke der

eit her to casmallhayreec| plocdp i@is&.ﬂﬁedablj éﬂiﬂlspw@e Zﬁ @B, a0Bma1l the
Cradie 2275 o opEafve 97 BRI SR cragis 5 i e PEERE =, o
there is a piti 68 Hhe cqpmdmshsnpﬁﬂ d—ﬁ'r2815|9té§hcﬁhet Hessptian 25.
(atter and of the Latgs crad e B! B4l sialfl cradidiaRip Boed &

tﬁe axi s of each r°31“g2ﬁ ’éﬁedi i" ﬁ?‘?sﬂa’v& ‘%égpﬁﬁf ?o’?ﬂfg%)?i’gg%n to
t he hol | ow shnf poe shéde} ovpr ovhddhe thehzeshuld éngagedandnihen st |

cradl es. Powap i scsneelsmle txﬁseacspﬁéé%@swﬁiéﬂ)wn Bé, sﬂﬂf‘%eod ang?f% nefﬁgt

of each reel is controll omrut at or s noun
rotating parts ang® ?‘ﬁﬁbﬁ’ﬁgli Z%%i"&nz%r’ﬁg?fb’é‘%ggﬁpeﬂ Fack pr order opdbBemart s
opposite them to cause thdheeghtto tlakarlampedabiy thee spikét250of, @A a

reel 24 is aghbOobtRUS 1 r e- gui di ng
roller 32 then over pulleys %Ie?emwf’ ﬁe?@aé\?%ﬂﬁ vv?%'g1E Qpﬂ:& xially and outward
over a small lyre.. 15. ek o the padds qrAddes il | 1?y¢’é ehectnic

twisted, bealBng matern2l7, fixddeor thet baBpwi sHuft YEMhIK’ Cheid SHGh a

way that it h ] I d t fr the

two reels pass ongE%??ylﬁ%hyf)‘hP*@& ng, Siﬁ%?e\#do\%gxea °nqjli’(fnﬁ?£géj2gck
mechani sms 35 that regul & Sttﬁbi%ﬁ%l the seelmnd prevehtcany wdskref dieded i n

parallel over pul beyﬁo% of thee A Gardd1Cof AkBE APl ot of Wi al | €l

U by the Iarge ITPERGOR REATR NS FBFABIT s gos SXs Sechrch cranngtn.
before re-enm@fgin saqf.&ety wittht respehtrto the axis common to the hollow
shafts, the large cradle, the small lyres and the small
cradles. Power is supplied to each electric motor 27, and
the movement of each reel is controlled, by means of
commutators 30 mounted on the rotating parts and rubbing
25 on brushes secured to the stationary parts opposite them.
The path taken by each wire starting from a reel
24 is as follows: the wire 31 passes over a wire-guiding
roller 32 then over pulleys 33 which lead the wire
axially and outward over a small lyre..15. The wire
30 - follows this small lyre and is twisted, bearing in mind
~ the rotation of this small lyre, in such a way that it
-.leaves axially - inward. The two wires paid out from the
" two reels pass over parallel pulleys 34, then over
jumping-jack mechanisms 35 that regulate the tension of
35 the wire, and are guided in parallel over pulleys 3'6-
secured to the large cradle. The two parallel wires
emerge axially froﬁn the large cradle 12 and are then
taken up by the large lyre 10 which they follow along its-
entire length, before re-emerging axially at t:he other



-6 -7 end of the machine. The novenent of the two wires as they
travel along, conbined with the rotational novenent of the large lyre
causes these two wires to be tw sted together. It should be noted that
the 'small lyre 15 lying 5 in the conpartnment on the right-hand side of the
dr awi ng rotates in the opposite dirgction to the large lyre,

while the small lyre 15 lying in the conpartnent on the | eft - hand :si de

rotates in tQﬁdSéﬁEtﬂérﬁ&éhQ@easrﬂQemA@éﬂ&;t of thed G&wdWalrdiABBCEReyS t hat
t he machi ne deplctedln rﬁ ﬁ z} ggpls intended first of all to_tw st
b = 10

each of the travey sthe Fatationnl peyementnef to
tw st them tgget hﬁirgeﬂ ubeeotéaﬁsdsremew Bwot haitra\ceo be thispadr has

been forned, , the, w S S t er nal
otrain 1o cbfEeHek? JBSehdiIaRE n00S] thak tne ALY DaRle 18" hlRy

bl e to pSaceibwbhei cempantpanal bal the eaghtr-hahdZt;dtehef the doawingn of a
small lyre t tQpe r:;]ﬁ& r o ngll t isreel,
t hen thg Iaré%éﬂl:rag t#\ﬂgs%lﬂg éi\f@e V\?%grgcf' e tmépg:?x%s%{%fgy 4. 20
As is clear vhbket sbhef Gmé-é Ayre 3 | ifm the compartwmenh gnebhe

i mprovenent jQ@sfbDRaRY §la89ré£i‘£630intt!l§‘e same Filr 0 610 Wit R Qaf'&&h' ne
which all ows tw sted-toge wres to be Qbtained jn a_sing

operation, wWYFRert Wﬁ‘éltng“l’l’enﬁ)o’s%l bhat; fpe; maching (ﬂ\eﬁﬁc‘i%s%nvﬂnés to be
renoved1 @5 arawiagt ey aueexidwtedraegetfheru to twist eadls @Peghai t hout

saying, the i ventlon I §.nhot el the nbod nt_of this
nmachi ne whi c‘ﬁ:E 8 from }é’eeh td'é%c??ﬁ%ﬁ %’l % ‘8 1 E® on the
contrary, i ttvhsbnphwexoglelthalxt dmeuhe/a)ﬁh:smedihec'ebén 86 tﬁhusonce

particul ar, Eﬂ& %Qéex}é‘&'%éﬁed} &hd %@% hg.‘; the 1 ‘Etsﬁa{aﬁiﬁf&" d be

different, or er nat nmeans Iving t yres
coul d be d| fmlém: ofi d-n&et:nal strpis.in any way departing fromthe scope

of the jgven- t¥fNan alternative embodiment, it would be possi-
ble to place two wires in parallel on each reel 24, the
rotation of a gmall lyre twisting together the two wires
corresponding to this reel, then the large lyre twisting
together the two pairs thus formed.

20 As is clear from the foregoing, the invention
provides a great improvement to the existing state of the
art by providing a machine which allows twisted-together
wires to be obtained in a single operation, with it being
possible for the torsion of these wires to be removed

25 before they are twisted together.

As goes without saying, the invention is not
limited merely to the embodiment of this machine which
has been described hereinabove by way of example; on the

. contrary, it encompasses all alternative forms thereof.

30 - Thus in particular, the shape of the lyres, the layouﬁ of
'th,e' reels could be differen‘t, or alternatively, the means
of driving the. small lyres could be different, without
thie in any way departing from the scope of the inven-
tion.



tvm7$t| ng conductor w res toget he-r, dal V\rr/?]i ch commmlwllul“m”“m fora bed

(5) on which there are nounted, so that 5 they can p| vot Y n %bedri ngs (7),

two coaxi al hollow shafts (6) which- @& e rotated and connected by at
| east one bent el ement formng a Iarge |l yre (10), equi pped w th neans
for longitudinally guiding wres, Claims” 5 | arge cradle (12) which,

pl aced inside the 10 volune def i ned by the large Iyre (10), is nounted on
t he hO||OM/ShaftS 6 h R o) MaTel>

that the |arge cradle (é‘%a?%%%?ﬁi sfg'?g%%# ébé?u$?§% eé:H%?F heFbtate
the |arge cradl #highi egmpribsesast one central cross nenber (14)

per pendi cul ar to the athb% Jén téiﬁm&w%rﬁéﬂtérénﬁkodﬁhw t 589 thye

conpartnments | ed ele nts ng two_smal |
| yres whi ch, 5 al tHEFACER| B*Y?/" a"ﬁ’dbéﬁE Hn%%]uq pe&¥Qi ?ﬂ;W‘Firg°ﬁ°w Ghadtfg

means, are pI acdd)i whtidh abe tomathpad cenhecoéd by at bedety gmecbedike (12)

and are nounted i%mteg@t %o@%n ag ?‘?ﬁg? \ig reéwhg&%&?ﬁ’%e s“'?‘hg‘)é ans of

beari ngs (16), abou o'l ow
shafts, the tm%ﬂpngitégi(li’é}y w@mowépeau n oppo- site

di rections, - at v& |érﬁ]§§l| es2) Zahicaactbmg)l Se8flaé Nehige 25
vol une defi_ned one I é}; and untgf corregpondl ng
smal | | yre:"&/ néé& goe Lyre)toys, &b°‘mﬁ°dr RatBenhen

the small lyre Qﬂﬂ)lowsshaftsr@shx ewith the inserticnwwf dsdaxrifgé) (A3dLYi Ng

the wires to be t e | t at I nsi de
a snall cra %gdﬁﬁ a%ggélgs {ﬁ? F%%ktﬁg féﬁg%'?%#%é& serqfla?ﬁe

lyre, and shafua wiﬁtetegu.ahﬁg mﬁs%ﬁiﬂ-ﬁ hayingn atarleask apne in
each conpart nengeatéast %&-bu;agmtaﬁnaea.-a(uﬁl pefpi¥hdfculdr €01 6h8Jako! 8F (32)

or e Sute UL SYECE0) dheah Wi det BEiLd ol Momhabhni
| eaves the I yre axi awby parxfiiledarel esfemtisng(15)efgpomd ng ftwst smalldt ,
lyres which, aligned axially and each equipped with wire-
guiding means, are placed inside the two.oompartments of
the large cradle (12) and are mounted so that they can
20 pivot with respect thereto by means of bearings (16),
about an axis that corresponds to that of the hollow
shafts, the two small lyres (15) being rotated in oppo-
site directions,
- two small cradles (22), each one placed in the
25 wvolume defined by one small lyre (15) and mounted in the
corresponding small lyre by means of bearings (23) so
that they do not rotate when the sma.ll lyre (15) is
rotated, . )
. _ - two reels (24) carrying the w:.res to be twisted
30 together, these reels each being rotated inside a emall
" cradle .(22) about: an axis parallel to that of the small- E
lyre, and ' : _
- a wire-guiding means comprising, in part:.cular,
in’ each compartment and starting' from a reel:-a wire- .
35 guiding roller (32) for the guide pulleys (35) leading
the wire '(31) axially and inward onto a small lyre (15)
which guides it as far as a point. at which it leaves the
lyre axially and inward, having undergone ‘a first twist,



the wires (31) fromthe two reels (24) then being gmmmllu‘mwﬂmﬁl lel to
one anot her by pulleys (36) nounted on the unti |

they | eave the large cradle (12) axially at one end of the large lyre
(10), which guides 5 the wires and twists themtogether, twisting in

t he opposite direction to the previjous tw sting operation, t he
wires thus tw sted together energing axuglly fromthe ot her end of

the lyre. th? ires (ﬂ? g?ﬁg Fgrgévglxaééﬂj(‘l%)cl %njbei/mereln%%gne 10
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l(%/s;e |(t1 ?elf Mﬁfﬁségcgﬁ&awdsﬁéf the; dprger vre (tl&)t:hé'thCh gxid;es)f this
hol | ow steaft el MAvELdand (Hdistd CREm togé’ﬂ:ﬂé‘f O'E%cil%z;.'n?é?t (3 %&u ‘he
Shatt (16) orPWiTEres airgobibe te the prericts Bwissing opemmtiomahi ne
as cl ai med i rehmwiores dthud aiwisted togethed, embﬁgfhg akifa K %Sfﬂim e reel s
(24) is offsg] t'rﬂ\éi-hend df' ﬁ?ngfr %o t he common axis of the hollow shafts

(6), the cra he small lyres (15) and the small
cradles (22).225 5. The myphinachensladmedaiimecclaimng, owberkein aile 1 to

4, wh I e (632) ¢ | 27),
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anot her pi ni &? d fusing helts (§) gfkea dzﬁ)v%rﬁm%h(%) veel (24) is
fixed. 30 63. Trmmma&ﬁadmu i1 ANEHUIE die Q:lf"'dﬁﬂngt .

moversnt of e e A RS giRAR (e drying eanpy Al dymansdr s (3)
nmount ed on th!@mdtsita ef pmrbelt (18pmwhiclhpi dgivenbbys@choltow ehalFe t he
stationgly PHEhS eI ASiVes Qegécondary shaft (19) parallel to the
axis of this hollow shaft and mounted so that it can
pivot on the large cradle (12), the secondary shaft (19)
driving, by means of a belt (20), the shaft (16) on which
a small lyre is fitted.
20 4. The machine as claimed in any one of claims 1 to
3, wherein the axis of the reels (24) is offset with
respect to the common axis of the hollow shafts (6), the
large cradle (12), the small lyres (15) and the small
cradles (22).
25 5. . The machine as claimed in any one of claims 1 to
4, wherein each small cradle (22) carries an electric
motor (27), fixed to the output shaft of which there is
a pinion which :neshes with another pinion (28) fixed on
a spike (25) .on .which a reel (24) 'is fixed.
30 . 6. . The mathine as claimed in any one of claims 1 to
5, wherein power is supplied to each electric motor (27),
and the movement of each reel (24) is controlled, by
means of .commutators (3) mounted on the rotating parts
and rubbing on brushes secured ‘to the stat:.onary parts
'35  opposite them. ' ‘



