-1 & PLANAR GEOVETRY COLLECTOR DESCRI PTI ON The present invention relates to

nar geonetry collector and nore particularly to a nethod of 5

acturing the sanme. Planar geonetry collectors are used in direct
C ent machines, for exanple, the direct current machine clained in
Application 83 21 457 (2 165 635) from-which the present application was
di vided. 10 In accordance with the present invention, tReyg)ig5L
provi ded a met hod of manufacturing a planar-geonetry collector having a
circul ar succession of collector lamelts and at |east one cross-connecting
means which electrically connects together predeterm ned associ ated 15
ones of the collector lanellas to forma collector |anella group, the ;
met hod conprising initially form ng such a collector in which the
cross-connecting neans electrically connects together collector lanmellas in
addition to the predeterm ned associ ates ones, and then 20 destroyi ng
the el ectrical connection between the cross- connecting neans and the
collector | anellas other than the predeterm ned associ ated ones.
Preferably, the nmethod conprises formng the at | east one cross-connecting
means and its associated 25 col I'ector | anellas as renmining portions of
at | east one |larger conductive |layer by renoving superfluous -2-
portions of the at |east one |arger conductive |layer. The invention will be
nore readily understood fromthe following illustrative description and the
acconpanyi ng drawi ngs, in which: 5 Fig. 1 schematically depicts a
first machi ne, heraNAR [EFOMEMiY AoLIgeEroRn ei ght-pol e stator nagnet, a

(% DESCRIPTION .
The present invention relates to a planar geometry

collector and more particularly to a method of
5 ménufacturing the same. .
Planar geometry coliectors are used in direct
current machines, for example, the direct current
machine claimed in Applicatiqn 83 21 457 (2 165 635)
from which the present application was divided.
10 In accordance with the present invention, there is
- provided a method of manufacturing a planar-geometry
collector having a circular succession of collector
lamellas and at least one cross-connecting means which
electrically connects together'predetermined associated (\
— 15 ones of the collector lamellas to form a collector
lamella group, the method comprising initially forming
such a collector in which the cross-connecting means
electrically connects together collector lamellas in-
addition to the predetermined associates ones, and then
20 destroying the electrical connection between the cross-
connecting means and the collector lamellas other than
the predetermined associated ones.
Preferably, the method comprises forming the at
least one cross-connecting means and its asscciated
25 collector lamellas as remaining portions of at least
one larger conductive layer by removing superfluous



rotor conprised of six equiangularly arranged rotor coils, and a collector

havi ng twel ve collector |anellas. 10 Fig. 2 schematically ts
the collector of Fig. 1 including three cross-connecting nmeans and -
interference capacitors; Fig. 3 depicts the rotor winding of Fig. X~ strung
out to show the manner in which the six rotor coils can 15 be fabricated

-using only ‘a single conductor which proceeds.auithout break fromone coil to
the next; Fig. 4 is a longitudinal section through a preferred enbodi nent
of a notor having gderigi®rofothe antl séasbrenaghergarr angduettivef 1Aygr.1,

depicted at a 20 greater. Ay e, Fi | £ ' fe ddae
col ector of the notor e@fe Flrrg‘}.]&%lgsrggﬁﬁfcl?oben% t@e&br%sdn&sl?dg%%fgeﬁ%gr)ged
schfe, with certaithparfsldbwingstirbteats 3k dren doaFaPEasn | #Re the

visualization; 25 5ccompanyify é‘?cd'vﬁir?%ss,ecﬂﬂ Qfhidken along line VI-VI of
Fig. 7, through a spring, €l enent which ser ress.an anti-interference

I ves to
circuit noduPe into posHiJon REheRati ]gbfep 3 &t St MRShRGr here
furthernore servesypshaacrfbst admnegdp pgancansghtipolenstetbrgmagoet, a

collector lanellas; Fig 7.is an gvi o] ' I F
seen along line VI"f°‘fﬁ"’9Fi:alngl;"ilggé o stk éﬁgqgﬂgg{)jf%?é9a%ﬁ#%%%%rkgltg’rfk
at an early stage obifisw i ead oa cfolhecdredrayingechwedsist §O bieskor

section through thmet RSt or b ank of CFid 8 taken along 1.ne LIl f. Fi

8, the ori eh?gtion of THR9- theSHePAL %W%%o@?i%gﬁc %o?%aﬁ'egt'f tg

Fig 8 Fig 10 is a viawlefdide thrrkectarodsacknmectiovy means and anti-

— § interference capacitors;
Fig. 3 depicts the rotor winding of Fig. 1, strung
out to show the manner in which the six rotor coils can
15 be fabricated using only a single conductor .which
proceeds without break from one coil to the next;
Fig. 4 is a lbngitudinal section through a
preferred embodiment of a motor having the rotor-coil
and stator-magnet arrangement of Fig. 1, depicted at a
20 greater than true scale;

' Fig. 5'is a plan view of the collector of the
motor of Fig. 1, seen from the brush side, at enlarged
scale, with certain parts of the structure broken away
to facilitate visualization; |

25 Fig. 6 is a section, taken along line VI-VI of

| Fig. 7, through a spring element which serves to press
an anti-interference circuit module into position
against the '

30



{ Fig 9, in.finished state, enbedded in a nolded body of insulating material,

I an anry-interference circuit nodul e being shown in position in dash-dot
LJdE%%)lS Fig-11 is a longitudinal section |ike that of Fig 4 but
of econd col l ector-type D.C. machine of symretrical construction, a
portion of the structure at the left side being renoved to faC|I|tate

vi sual i zati on, the depiction being at about four tinmes 20 typical true

scale; Fig 12 is a partially sectioned side view of the carrier nmenber of

the notor construction of Fig 11; Fig 13 depicts a nol ded

rotation-transmtting nmenber of the macmine of Fig 11; 25 Fig 14

is an end view of the carrier nmenber of Fig 12, additionally showing, in |
dash-dot |ines, the position of a rotor coil, and furthernore showi ng the
| ocati on of caonnectin é; pICtS the carrier nmenber of Figs 12 -
and 14°30° wi CRLLAE o Argh WALl SEOHeSTRGE RRRYER 35 KBS T g 1015 a

vi ew of the stonnetdngf nﬁa@slammmtﬁmlm\ﬁmﬁ gollldctoxr |lamgltliad;nal

' ion, lik h I
section 3|5 e that OfFEl tg %rtp]lue sca%u%& Q:h%h'srpqc:ﬁ‘fa eqc%%rnt?%e D. C

machi ne, on a | arder
illustrates i Bigl &n FeeR @leng ddngeVdd off Figator nagnets and brushes on

tlhe yofe ]Lol ?L e of th@i{gﬁ@hu][é@;,%ftsFlagcm;eE;&El%ra%;a ate@n @Aﬂl@;}@{fﬂgea@}f
el enent 0O e rqt or hi ne of Figs ch .el enen
serving as a E&gFﬁEP 8& F%F Fﬁg GEOF rc SF 5#@ B985 4 &t .
Fig 20 is a plaanorientaftidnicdraesponding tloc et @ff mmg B3} on which the
rotor coils are to be;goyntedy Wetion throligh thd Tl WA HIYAR Jée

flat collector of thé W
Fig 8, taken along line IX-IX of Fig 8, the orientation of

10 the blank being upside-down in Fig 9 compared to Fig 8;
| Fig 10 is a view of the collector blank as shown in
Fig 9, in finished state, embedded in a molded body of
'insulating material, an anti-interference circuit module
_being shown in positlon in dash-dot lines;
15 Fig 11 is a longitudinal section like that of Fig 4
but of a second ccllecter-type
D.C. machine of symmetrical construction, a portion of the
structure at the left side being removed to facilitate
visualization, the depiction being at about four times
20 typical true scale;
Pig 12 is a partially sectioned side view of the
carrier member of the motor construction of Fig 11;
Fig 13 depicts a molded rotatlon-transmlttlng
member of the machine of Fig 11;
25 ' Fig 14 is an end view of the carrier member of
Fig 12, additionally showing, in dash-dot lines, the
position of a rotor coil, and furthermore showing the
location of connecting wires;
Fig 15 depicts the carrier member of Figs 12 and 14
30 with the rotor coils and collector mounted in place;
Fig 16 is a view of the structure of Fig 15 seen
from below;
Fig 17 is a longitudinal section, like that of Figs
4 or 11, through a third collector-type D.C. machine,
35 on a larger than true scale;



nDtor of Figs 17 - 21, in inconpletely fabricated condition; Fig 22 is a
plan view of the flat collector of Fig 21, in finished condltlon a ¥
23 is a plan view of the carrier member of 15 Fig 19 and, mount ed Y
t hereon, six equiangularly spaced rotor coils, as well as the connecti ons
of the rotor coils to the collector and to an anti-interference circuit
nodul e. In the various Figures, identical or corresponding el enents are
denoted by identical ref erence nunerals. Terms 20 such as "upper"

“lower”, "left", "right", etc., refer t@gthe orientation of a particular
structure as deplcted in a partlcular Figure. To inpart a notion of typical
trye:-scale, a "1 cni length designation appears in various Figures, but the

exact di mgnsions of p%r% Q%'i&lﬁ EkﬁESQ %ﬁaﬁléhrUEEPr@ﬁ?CQPFQE%%ﬁgﬁnenf

|'arger or smaller. Fig I's a sc

a machine 20, iS%atRFsTRGSesRCand hﬁ&ﬁhﬁé ﬁavthg #okeaplate gipthend in
particular is ﬁaﬁhQWétgke§1§|qu a section plane paraIIeI to the air gap.
Depicted are a collec

% _ﬁé g gglve oIIeci g % ﬂg 1-12, six
rotor coils A-F and, BeHi ?ﬁealﬁﬁFEF N 8FQP8R ABgFRiet™SR Rt ch*Ras ei ght
pol es andSi s arbabkyoﬁaghetmaeuinﬁypfcaigy 17handt 28 or suehnelement be a

one-pi ece a””“%@&vﬁﬁgbﬁﬁ BOEQFkES? @%e%%% Ebkuéﬁéa%SQoPaBBf s ?hﬁ§ a plot

of induction versus ong thé circunferen
direction of tkae fléﬁaFéﬂlﬁﬁgﬁef with the shape of a trapezoid wave.

Hovever, the stator neggetoced! d thﬁreﬁéwVGEYtﬁﬁﬁpfaéé of Oth&X@l@hént an

bl f d t tent, of th t
ﬁzzget ¥|ﬁg |;Sgu§h agagggcgsgggegge Fﬂ5°§aé%e#?cﬁ?éygchgv@pgéifégngrof
the rotor100ils A-F t Rig 23, isha pmanlvmewobftbhelﬁlaErcellecmbrmpgenbealIy
in-a radial d'hg%BkOBf FEgg %7dﬂpb?tSéﬁhfnéaﬁgfétESQ“ LbEi y %ﬁﬁf@&on,

radially outwardly to an ggerated ree e ra
periphery of the set BidsP® A8t arplan view of the flat collecto? of Fig

21, in f£inished condition; and
Fig 23 is a plan view of the carrier member of
15 Fig 19 and, mounted thereon, six equiangularly spaced rotor
coils, as well as the connections of the rotor coils to the
‘collector and to an anti-interference circuit module.
. In the various Figures, identical or corresponding.
elements are denoted by identical reference numerals. Terms
20 such as "upper", "lower", "left", "right", etc., refer to
the orientation of a particular structure as depicted in
U/ a particular Figure. To impart a notion of typical true
scale, a "1 cm" length designation appears in various
'Figures, but the exact dimensions of particular depicted
25  structures can of course be larger or smaller.

Fig 1 is a schematic plan view of a first embodiment
of a machine 20, in this instance a machine having a flat
air gap, and in particular is a view taken along a section
plane parallel to the air gap. Depicted are a collector 22

30 having twelve collector lamellas 1-12, six rotor coils A-F
and, behind the latter, a stafor magnet 21 which has eight
poles and is axially magnetized. Typically, the stator
magnet may be a one-piece annular member polarized in the
illustrated manner and has a plot of induction versus

35 angular location, along the circumferential direction of the
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10 coils, nerely to facilitate visualisation of the angul ar extents of

t hg-gsNccessive stator poles. Fig 2 depicts, in a |ikew se very schematic
ma ; -the electrical interconnections anpbngst constituent elenents of the
col tor 22, in this instance depicted as a generally 15 pl anar

.cold’ector. It will be appreciated, however, that other collector’
geonetries could be enployed. O the twelve collector lanellas 1-12,

| anel | as 4,8 and 12 are each provided with a respective bent-up conduct i ve
tab 4A, 8A, 12A. As will be explai ned | ow, the bent-up conductive 20

tabs 4A, 8A, 12A serve as electrical tacts which form conductive
.connections to an anti-interference circuit nodule. The latter conprises 'LZ
three identically dinensioned capacitors or condensors 23, 24, 25 as shown™
in Fig 2. Capacitor 23 is connected between conductive tabs 4A and 8A 25
capaci t ot 24 stateermagnet 8AVhER the SRR HE R BFARRZRLY \WRYE 1 abloWSVe LN

4A. As shown %ﬁle Féﬂar.]é’ertrli@gﬁé@d@umlireéﬁﬁatmif aGontpiLsé@y ef@i: ectrically
i nt er connect e ree cross-. £onn ans A
first cross-d%ﬁﬂé% ¢n ?m%ﬁ%?@% ¥ té#%§¥$€ ?ﬁﬁéﬁ §%%ﬁ¥$% t%e f our '
col | ector Ians&dﬂsl2e£t8uﬁmoﬁfthefstatozoma@nebrrimmei$asg¢bu®5 Yo seerr
cross- Coﬁne“gmlrgsggét%?ﬂj%&f@é' f@ﬂ&ﬁ&t?ftﬂ%ti’&ﬁoih&iﬁlmﬁtﬂ I ect or

| anel las™ 1, 4 second ector lanella group and

A third crosstkamnbet | h@em&%ﬁﬁiQBse?%cFF¢cb$F§eEd%%€%? 1pggeenerathy four
col l ector langhl2Syr3afal. d2ré&étiohli reigol | @epoets ative | stgtorimadnet heing

thus subd v| REEPRIERT rredtel iV SRbrarabel 1 aR s fendRodcae e a1y oL
respective fobeyond! théoradiaklyasutenepéviphenyedf athef sehcofralpn Hetox)
spaced f58"‘°881f£°tH8£ef§ L0t 85424 P Dt %04 BBEN2LE €8bn USH €RE - angular

extents of the successive stator: poles.

Fig 2 depicts, in a likewise very schematic manner,
the electrical interconnections amongst constituent elements
of the collector 22, in this instance depicted as a generally

15 planar collector. It will be appreciated, however, that
other collector geometries could be employed. Of the
twelve collector lamellas 1-12, lamellas 4,8 and 12 are
each provided with a respective bent-up conductive tab 4a,
8A, 12A. As will be explained below, the bent-up conductive

20 tabs 4A, 8A, 12A serve as electrical contacts which form
conductive connections to an anti-interference circuit Q_J
module. The latter comprises three identically dimensioned
capacitors or condensors 23, 24, 25 as shown in Fig 2.
Capacitor 23 is connected between conductive tabs 4A and 8A,

25 capacitor 24 between tabs 8A and 12A and capacitor 25
between tabs 12A and 4A.

As shown in Fig 2, the twelve collector lamellas
1-12 are electrically interconnected by three cross-
connecting means, as follows:

30 A first cross-connecting means 26 electrically
connects together the four collector lamellas 2,5,8,11 of a
first collector lamella group;

‘A second ‘cross-connecting means 27 electrically

, connectS'tegether the four collector lamellas 1,4,7, 10

35 of a second collector lamella group; and '



Two brushes 30,31 are enployed to transmt current 10 to and from
cqoll'ector lamellas 1-12. The brushes 30,31 are not |ocated dianetric -
opposite each other. Instead, one brush, nanely, brush 30, is nnunted?%%?}
the stator beneath a north pole segnment of the stator nmagnet 21, and t

ot her brush, here brush 31, beneath a south pole segnment, the 15 angul ar
spaci ng between the two brushes being 45 + n x 90 nechani cal degrees, '
wherein n= 0, 1,2 or 3. It is to be notedfthat, as an alternative to the
rotor-nounted cross-connecting neans 26,27, 28 equival ent cross-connections
coul d be established by using, instead 20 of -one brush 30 and one brush
31, two sets of brushes, each set of brushes being constituted by four
brushes, with the four brushes of one set being angul arly offset by about
45 mechangcal degreesAf ehdrherbasrcbnnebesnof méansopdegléctri¢albpch a

case, the four ' et of S electtically
connect ed to-oﬁghgﬁg?ge?Fgggge?héhgoﬁgﬁgrgg;%égg%gt%gm%%ge? %é%'%bﬁ?d be
el ectrically cofinacthdrdocohdeghorhdamelhat groupirst enbodi nent, the set of

conneat i on 30 - poi ni So55gs tANES BebRbeuaClnomLy b e e e [yt

i i , electric

comneo. 184 ocPLIpBERE. SanALIas; L6 EhuR, sabeiy RaedoPity Shres 46Eledeor

&Eishreﬁpect, Lemelacgroapspdeath EonsBitubedhbyl Ausespeetsivéefomnner in
ich the six gqi - ' Li cz.at S L NUPUS- CO, : i n of

coils. As can gig§CQb§e§%ﬁféggfé E%%pgngo%g%éfgégsgg g%% @?g§%25%$§§rotor

coils A-F aspacedafiremndone anhptheronat- patervals, of, 99 mechanicaldegxees.

cokls of each coil - pappoApBushesP30! 3F Arar embo6pe80tdi erdismea burrdposi te
each other, relative to the igtor ro atlgEPaXIS.

the enbodffent t8f apAgEzom; fellpctes; tamedins ﬁ?tzﬁayTB% Viﬁﬁkégriggiyséﬁﬁle

conduct or whi choexlLlecdsedi B8hambtbicaklyr oppostteoeachcother nexInstdmd siome e

| brush, namely, .-brush 30, is mounted on the stator beneath a
north pole'segment of the stator magnet 21, and the other
brush, here brush 31, beneath a south pole segment, the

15 angular spacing between the two brushes being 45 + n x 90
mechanical degrees, wherein n= 0, 1,2 or 3.

It is to.be noted that, as an alternative to the
'rotor-mounted cross-connecting means 26,27, 28 equivalent
cross—-connections could be established by using, instead

20 of one brush 30 and one brush 31, two sets of brushes, each
set of brushes being constituted by four brushes, with the
four brushes of one set being angularly offset by about 45
mechanical degrees from the four brushes of the other set.
In such a case, the four brushes of one set of brushes would

25 be electrically connected to one another, and the four
brushes of the other set would be electricélly connected
to one another. |

In this first embodiment, the set of six rotor coils

A-F is provided with a total of only'three external connection
30 points 32,33,34 and these are, as shown, electrically connec-
ted to respective ones of the three collector lamellas
1,5,9. In this respect, reference is made to Fig 3, which
illustrates the manner in which the six coils A-F are fabric-
ated as a continuous-conductor chain of coils. As can be
35 seen from a comparison of Figs 1 and 3, the six rotor coils
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cond = Nelg in

addition to-the portions thereof formng the six coils per

portions which 10 extend fromone coil to the

se, {Qawjpri se transitiona

n.ext hese transitional portions are either inter-coil transitional
"portions, which extend a distance L fromone coil of a coil-pair to the
the sanme coil-pair, or else are inter-coil- pair transitiona
h extend a distance L2 from 15 a coil of one coil-pair to a

at her*.coi | of
portions whic
coil of a nei

ghbouring coil-pair. As shown, the inter-coil spans L1 are

greater than the inter-coil pair spans [ERR]. The ratio [ERR] can

preferably be

of the order of 3:2 or 4:3 As shown in Fig 3, the

inter-coil-pair transitional 20 portions of the constituent conductor :
irst froma coil of one coil-pair to a respective connection

each extend f
poi nt, at, 33
of an ad10|n|
connected to
electrically
is electrical
appreci ated f
regard t®& a r
rotation axis,
| ocat ed near
in Fig 3, rel
indicated in

4 or- 32 and then fromsuch a connecting point to a coi
ﬁb cHe 5 "ﬁ?eé GBSO IFY 'rﬂalé:ﬂA@Z‘ng@'elaé& EeFal |y
tThe doid emidrs ya: 3 eacd'xmddﬂ-:pairThe,B:wer,m R Bftax@3 is

YL ELSE cQn tion point 34
Icly connecte%lto tc%a'l ol ct or t-gme r}ﬁ% £’ the

HﬂﬁqquQFaﬁiﬁﬂ1%¥1ﬁrmeS|x COI|S A—F is synnetrlcal with.

eSDect |\ SHEWEL A m%ﬁbammi@*bﬁoqq%f H @ *}%{o or

SELNM ARG O Do A e ¢ @@%@é&%’%ymn

aﬁmm@quHMGakyﬁnumrqnqﬂomda &b e m&&nﬁctmhe(ywdgleAs al so

Duri ng assenb:: 0 tﬁ’u S"'I |nei|tt%'f?%5rt8t or o g’%\é%,&oll% %g‘%%?gf%lé’ ense

| ocati on wher

separati qnp beledtende Eroac e Il lkds the akdtll. Thesehan
coil B then being.located d| trlcaIt_EFyc pROSIte theretqQ. The coil C of
R co

Fig 1 is secuPS¥-A8R5 AFSyS rging;

15

20

&y §i§y|ﬂ?é-tl|5y PSITa %€ c SOMPrise mrtamazrtéomm @Iorltnonsoivhich

transitional portions, which
extend a distance L1 from one coil of a coil-pair to the
other coil of the same coil-pair, or else are inter-coil-
pair transitional portions which extend a distance L2 from
a coil of one coil-pair to a coil of a neighbouring
coil-pair. As shown, the inter-coil spans L1 are greater

than the inter-ooil pair spans L The ratio L :L, can

preferably be of the order of 3: g or 4:3. 12

As shown in Fig 3, the inter-coil-pair transitional
portions of the constituent conductor each extend first
from a coil of one coil-pair to a respective connection
point, at 33 or 34 or 32, and then from such a connecting

point to a coil of an adjoining coil-pair. The connection

- point 32A, 32F is electrically connected to the collector

25

30

35

lemella 1. The connecting point 33 is electrically
connected to the collector lamella 5. The connection point
34 is electrically connected to the collector lamella 9.

As will be appreciated'from Fig 1, each of the six coils aA-F

is symmetrical with regard to a respective symmetry plane
which passes through the rotor rotation axis, and the three
connection points 32,33, 34 are spatially located near
adjoining coils but angularly offset by a distance d, as
shown in Fig 3, relative to the symmetry plane of the
respective coil. As also indicated in Fig 3, all six coils
A-F have the same winding sense.

tﬁbﬂai wth s



the symmetry plane of coil C coinciding wth the Iine of separation between
.collector lanellas 2 and 3, with coil D being then positioned dianmetrigally
oppogi.te coil C Then, 10 coil E is secured in place al ongside coi

w ththe symmetry plane of coil E coinciding with the line of separat

bet ween coll ector lanellas 6 and 7, as shown in Fig 1, and coil F is then
secured in place dianetrically opposite Coil E. Electrical connection of

t he connecting 15 poi nts 32,33, 34 yngespectiye col l ector |anellas has

al ready been described above. Naturally, the connection point 32A, instead
of being connected to collector lamella 1, could equivalently be connected
toxéhy of lanellas 4,7 or 10, since the four 20 collector |anellas

1,477,10 gre anyway ehgeifd ColdameOpneet@k ;@%{{fﬁé,ag%ﬁ%t%@wl

cross-connecting neans 27.” Thus, dand expre | er way, In the
illustrated e iPRfetieet At 2oRRALIGR WhATR ibs symedky Rlane,
connected to tdeineldes witls stitonredid NOLIFa st Sepdrutitnl lbetiweerconnect i on

point 33 to the fjrst crpss- in ns 26;, and .t he,.connect.i on poi nt
B9 o the. «ni rePiégtef LRI P i (B D Bnehll i B gl Dy
the threedseriesikiB cthen heihg Gdaated diameturiasdilat dppaiditien thereto.

conf i guration fedyeelof e Id¥ 601 €M PSS GUREd M B BAR B8 w1
As will be appareni fromthe abé%e 3§§cr| tion, tiﬁ?'fagficatioﬁ g?ﬁgke Si X

rotor coils A-#eymmetne RkaneQf G iTHAGIghng Wifh &heydidmeafupt ed,
conti nuously veeprolch Getiwedrs ooilection|anelllhd iXatds S ,Swihe doillf bei r

eCronel y. o L R (e FOE sl Lo Rilegite, B Bico ey
only thretdsoleil B b5 seduded) pplade mlongsida)wioddd D,Dwd tho thiee of f set
d of the indi vifhade SPRAld W RUN £ Toihbidind Rt e iliheaygomatical ly
the correct positioni'ng of the coil__ends
separation between collector lamellas 6 and 7, as shown in
Fig 1, and coil F is then secured in place diametrically
opposite Coil E. Electrical connection of the connecting
15 points 32,33, 34 to respective collector lamellas has
already been described above. '
Naturally, the connection point 32A, instead of
being connected to collector lamella 1, could equivalently
be connected to any of lamellas 4,7 or 10, since the four
20 collector lamellas 1,4,7,10 are anyway electrically
connected together by the second cross—-connecting means
\/ ' 27. Thus, and expressed in another way, in the illustrated
embodiment the coil cohnecting point 32 is electrically -
connected to the second cross-connecting means 27; the coil
25 connection point 33 to the first cross-connecting means
26; and the connection point 34 to the third cross-connect-
ting means 28. Expressed yet another way, the three series
circuits A-B, C~-D, E-F are connected in delta configuration
between the thrée cross—-connecting means 26,27, 28.
30 As will be apparent from the above descriptioh, the
fabrication of the six rotor coils A-F, by virtue of their
. formation from a single, uninterrupted, continuously wound
conductor, is very simple, and likewise simple is their
assembly and their electrical connection to collector 22.
35 These are extremely simple and suitable for automated




to the associated collector |anellas. The individual rotor

5 | ative
coi@r é‘"“pref erably fabricated with a cenenting or binding | acquer or
var h-causing the coils to be inherently shape-retaining, so that they

nay be mount ed, as described below, in a self-supporting or 10

cantil évered f

ashlon Where the ‘af orenentioned transitional portions of

the constituent conductor cross the coils, such lacquer or varnish is
exanpl e, the transitional portion 36 (Fig 3) extending from
Cis not provided with sugf | acquer or varnish al ong segnent

absent . For
coil Bto coil

15 37 thereof. The sanme js true in si

In the assenbl

si gnal -recor di

| ar fashion for the other coils.

ed condition of the machine, the transitional portions of the-
rotor coils' constituent conductor are |located beneath the collector, wherew
t hey can be securely cenmented. 20 . Fig 4 depicts, on a greatly

enl arged 3cal cPeEEPFRABFLeSERBEARRAH a5f OPAYE HBEREBNFOANCEARYt PECYROALES

such a ”HChlnGOPEBaEHbﬁslaibaBEQuirdalveDﬁEtﬁb the bE€se8pat af ehed

ngsdevi.ce,for v si gnal i ce,conprises. a carrier
o e 0w on HGRRLARGL Panyection Baghts 3dy 3¢ e r ESBATERBAR AR oy
rol | er beari ngautoméhicadilyi ehepcperdOt pokjitdosingl bér theacond ends 42

being [ 11 §str abgdardvgatel theEEREEs ddea™ads1 BLeAON ERARFAL MRLer] Al such

as al um num i

S secured tion eof -t e not or shaft 43.

Secured to the understhe Qadivzéuei rﬁ§°€appﬁéﬁ pERbEreierapdy fabrigatedpy

‘means of cemenyitRr& baﬂeheﬂhglbf binak e pmabqﬁes et bBEniehO&aﬁeihg ehE

of which two are

renai ni ng portFBﬁéllg ﬁ -ﬁgbégeﬁﬁgyssgipsn ﬁangﬁﬂalgé Bﬁ?§agBF¥ may

therefromin chetmbunted] 88 deBgrhbed. belbhw,cinr acsetEnbeppddting, ofor

exanpl e, hgve
circul ar outer

@Qnt;l%vereaxkﬁﬁﬂi 'a?ﬁEEE ghet aéogg#eﬂgféﬁﬁa t?gn§¥€E8£51

peri rotor I anet

of about 7.8 caprtﬁ°9ﬁ|9fmﬁpe CABSHAFHERRpAERAUCtor Cross the coils, such

15

lacquer or varnish is absent. For example, the

o/

transitional portion 36 (Fié 3) extending from coii B to coil

C is not provided with such lacquer or varnish along segment
37 thereof. The same is true in similar fashion for the
other coils. In the assembled condition of the machine,

the transitional portions of the rotor coils' constituent

" conductor are located beneath the collector, where they can

20

be securely cemented.

Fig 4 depicts, on a greatly enlarged scale, a
preferred embodiment of the mechanical construction of such
a machine, in this instance a drive motor for the capstan
of a signal-recording device for video signals. This device

‘comprises a carrier pipe 40 with a mounting flange 41. A

25

motor shaft 43 is journalled in roller bearings in the

© . carrier pipe'40, only one roller bearing unit 42 being

30

35

illustrated. A carrier member 44, made of non-magnetic
material, such as aluminum, is secured at a hub portion 45
thereof -to the motor shaft 43. Secured to the underside

46 of the .carrier member 44, for instance, by means of
cement, are the radially inward portions of the rotor

coils A~F, of which two are illustrated in Fig 4 and are
donated at 47 ‘and 48, the remaining portions of the rotor
coils extending radially outwardly therefrom in cantilevered
fashion. The carrier member 44 can, for example, have an

N\



of ipertia is determ ned for the nost part only by the six 5 rotor coils
t hensel ves. Accordingly, the axial nonment of inertia, the so-called ,
of such a rotor 50 is very small and, at the sane tine, the |nd|V|du4§§g?
coi | 5"47, 48 experience a very effectlve cooling action and thus can b
safely subjected to high thermal |oading. 10 The rotor coils 47,48
freely extend radially outwardly,wth their magnetically active segments
projecting into a flat air gap 53 formed between a stator magnet ring 54
and an annular flux-return or yoke D atel&5 made of iron. As shown in Fig
1, the stator magnet ring 54 has eight 1 poles and is axially
nagﬂ?tized. The yoke plate 55 is held in place, by magnetic attractive
forTe, against the edge of the outer peripheral wall 56 of an annul ar
channel - 1 ke siettegmaiodsiang tet. ofhd .t agr whexsiasg thé byexaddepirdniam

sheet - st eel &u&:@id p%‘i&?ﬁ'é‘}@gogf (;Jrh’éh'ste% o'%tg Oty cbgis eha’{:{ang o4

which is cenente ousi ng i S secure nti ng
flange 41 at | @é@meﬁ%né’ﬁsﬁb\%mof -BnFappAdp thdee WaYny ERe; Gﬁéﬁlnﬁaﬁgnénd

as shown in Fi @ﬂ,lda&w :szra@teﬁﬁfmldaerfadr wakl m%tw@aela Al ayeuaé gixt he
red to the 3 of .t oke plate

4Q.
55 [ 5°h Mol dedORR oI FieRRa e | A Pt £HE Aials mbRshs
nmounti ng the twf inestda ,3¢h] so~calileld GﬂFy bfushc30a|=ptpm ﬁarus vesybl e

inthe secti -0”§ma‘i CUnd, Fid the g&\ﬁl‘%ebt}‘:]L 3@pes ﬁﬁﬁ%ﬂﬁait cbﬁisbﬁsle:;@o” hon

thereof to a 3 |n mass 6 drves fo attenuate nechani cal
osci |l ations ofextﬂ?é'i@l”(ﬂ?gét é’e{?é'dff(f\ecttﬁ-é’ebFG@Prithéc&éPPeéf‘Sr thusj gagekber ed

on\the hub por@mlﬁgﬁbjté&e@aw e;ﬁ,gmem@&mﬁi 16aqiagl ! ector 22 corrprl ses

a hub nen§ 65 nmade gﬁﬁan ectrl _ s¥lat|ng teria i n which

are enbed g% the radi ﬁé’ |3ﬁ§4§f frELY eggﬁchFS Féﬁgllas 1-12.

The constructl@mtwnwdﬁwnmdmhothpdmdmaghemicﬁlﬂyeac&hVecsagméatanpronectlng

enbeddi ng hub Mgeh flat air gap 53 formed between a stator magnet ring
54 and an annular flux-return or voke nlate 55 made of iron.
As shown in Fig 1, the stator magnet ring 54 has eight

15 poles and is axially magnetized. The yoke plate 55 is

' held in place, by magnetic attractive force, against the
edge of the outer peripheral wall 56 of an annular channel-
like stator housing 57. The stator housing 57 is a deep-
drawn sheet-steel part and accommodates in its interior

20 the magnet ring 54 which is cemented in place. Stator
housing 57 is secured to the mounting flange 41 at loca-
tions 58,59 by any appropriate conventional means and,
as shown in Fig 4, has an inner peripheral wall 61 which
is centered on the carrier ﬁipe 40.

25 ' Secured to the bottom face of the yoke plate 55 is
a moulded part 62 made of electrically insulating material
and mounting the two brushes 30,31 of which only brush 30 _
is, in part, visible in the sectional view of Fig 4. The
brush 30 is secured at the base vortion thereof to a

30 damping mass 63 which serves to aﬁtqnuate mechanical
oscillations of the elongate body of the brush. The
collector 22 is secured on the hub portion 45 of the
_carrier member 44. The collector 22 comprises a hub

. member 65 made of an electrically insulating material
35 in which are embedded the radially inner portions of the

o b et an e o —————  —



65 will be explained belowin greater detail in conjunction with Figs 5-10.
A In fabricating the collector 22, one comences with a

2l blank 66 which has been stanped out to provide the

-cbnf|o- gition depicted in Fig 8. As shown in Fig 8, at this stage of

f.abrj‘cati on the twelve collector lanellas 1-12 -are still all electrically

‘Iinterconnected 10 with one another. The first cross-connecting neans 26,

however, is already present in the stanped blank of Fig 8 and, as shown,

el ectrically connects together the collector lanellas 2,5,8,11 at the

radially inner portions thereof. The-fyiYst cross-connecting neans 26 is

al ready 15 electrically separated fromthe other eight collector |anellas

by virtue of arcuate cut-outs 67. The bent-up conductive tabs 4A 8A, 12A, *J
schematical ly depicted in Fig 2 are aIready present .on the stanped- out

bl ank of 4Fi g %ggg as [ , 4&53# d

bel ow. 2(5l Tﬁ:ef5 ]’trla AfA ﬂ 2A ar 2ocat 1'J'o:‘irjbtﬂ\/:\/ala"rhdf a ¥
circul ar zone RERSH %@%an:l:'d'-% qnﬂ’eédﬁét& insHP t‘?ﬁ*‘tﬁﬁh
the stanped-ows inemk 1B ésiplaﬂxe‘h Bl @l qiedtddie detdil i ddnjundiion
noted that in Flt%%the k 66 i s shown upside-down with respect to its
25 depICtI(NV% us, in Fig 8, tab 4A appears above tab 12A,

whereas in Fig 9 tab m&mmm tedd st torhe2 2y iosve atommrensfes he
bl ank, as depiggit I tgg%ﬂﬁ' Q%ﬁ%l of
t he bI ank as \)'lﬁet\(%!/edd %@&ﬁe% lﬂ e desc\r,@%q{cfs ?ééh «f &

st anped- out bIRFAVisEe d?hq:l‘i?@f/ﬁ%@&!brﬁ? it iGrg M@Wl |
present only ipigd Wl antidids fdge o tf&b@&ﬁﬂomftﬁe)lﬂwearwaiare&tdwts 68/

ci'roul ar zone Tapsias, 112 ek ikl AL B elud AR el o
| anel | as 10 12 witthe cmd I&rmﬁrer.anﬂ?heasf:atsat crods~-connedting toegnsi-26); bl ank
of Fig 8, alr%?%&nr%PaIEQQa ££§hy present in the stamped blank of
Fig 8 and, as shown, electrically connects together the
collector lamellas 2,5,8,11 at the radially inner portions
thereof. The first cross-connecting means 26 is already
15 electrically separated from the other eight collector

lamellas by virtue of arcuate cut-outs 67. The bent-up
conductive tabs 4A,8A,12A, schematically depicted in Fig 2,
are already preéént on the stamped-out blank of Fig 8 in
bent-up condition, as better seen in Fig 9, described below.

20 The tabs 4A,8A,12A are located radially outwardly of the
circular zone swept over by the brushes 30,31. '

Fig 9 is a section through the stamped-out blank 66
of Fig 8, taken along line IX-IX. It is to be noted that in
?ig 9 the blank 66 is shown upside-down with respect to its

25  gepiction in Fig 8. Thus, in Fig 8, tab 4A appears above
tab 12A, whereas in Fig 9 tab 12A appears above tab 4A.. The
orientation of the blank, as depicted in Fig 8, corresponds,
however, with the orientation of the blank as viewed in Fig

_ 5, yet to be described.

30 In the stamped-out blank 66 of Fig 8, the second
cross-eonnecting means 27 is present only in rudimentary
form, to the extent of four arcuate cut-outs 68 located
radially outwardly of the operative range of the brushes.

In the circular zone in which the brushes will sweep across

35 the collector lamellas 1-12, the collector lamellas are,



fromstfie next by radial gaps 69. The radial |amella- separating gaps 69
extend radially outward past a circle 72 and, in the region of circle 72,
have . emlarged portions. 5 The bent-up conductive tabs 4A, 8A, 12A

li kewse locat- ed on the circle 72. After fabrication of the collect

bl ank 66 of Figs 8 and 9, the blank is enbedded is a noul ded body of
synthetic plastics material, preferably a polyamde, the 10 noul ded body
having the form shown in Flg 10 and, in pj@a view, in Fig 5. As shown in
Fig 10, such a noul ded body has a central hub portion 65 which conpletely
envel ops the first cross-connecting means 26, conpletely fills the
afqipnnntloned arcuate cut-outs 67, and entirely envel ops 15 and enbeds
the“radially inner portions of the collector lanellas 1-12. In the

vicinity df cirigt &hep stampedsouty blagks oft Fdandul ad&erdyusgpPargtednpae
conprises a ri rﬂ:dmrﬂueomez& Wy dadiall: @va@se@sto hpleh ragial s_hdlenaf- t he

| | ect bl ank_ 67 : t hi
arel | a5 from BREREAGIRS SaRR. &5aERERe SRALATI YD SRR A7 8RS R 2c ELE R Bugh
t he enl arged po7r2 iamts din tthe regizn gfpeciteleri7@,Shaxe ehdarggdoportibhs.

circle 72,5 and, %ﬁi g?ﬁ;%gﬁ: dilyeoudd 43, C'BEAC“H% gB%r %gtk%%ék %FQ

I nternedi ate a jOInI ortlons of t'he g
portions 76 ext@h®n (CAHEICYL & r @nlthe radially |nner hub portion 65 to the

r Inggdgotrj tion 75. | Af t elnfitee mnfa&ﬂbh @(ﬁ gt @blb.le%&KrGSIE?& Bgepst hus
enbedded in in atln er| s.then.s cted_to a.furt npi n
pr ocedur e, ser?u % et etR& isf&HPFaQ% oftSoft Pﬁ&léséoﬁad °§
crbss-connectlmynhkgtic Plastics materikd ,- preferabdychepbiyenlite, the
conti nuou nl t Yol Rty 7410 e I

way in mhﬁéﬁ t%#%yqﬂis ?%d§g?bnp 3 t %n?gkﬁigﬁgggniﬁnFéghqg éﬁape?ﬁ urther
cut-outs, 77, 78ie¥.ndp Eégétanpée G@PWPO éx?éﬁd1phe595h a; pruddgdsbed¥t ed

radi al gaps 69 hag al eent@adsha® poedion 65 which completely envelops
the first cross—-connecting means 26, completely fills the
aforementioned arcuate cut-outs 67, and entirely envelops
15 and embeds the radially inner portions of the collector
lamellas 1-12. In the vicinity of circle 72, Figs 8, 10
and 5, the moulded insulating member comprises a ring
portion 75 which is located to both axial sides of the
collector blank 67 and, in this wvicinity, envelops the
20 collector lamellas from both sides. The material of ring
: portion 75 passes through the enlarged portions of the radial
~ - gaps. 69 (Fig 8) at the region of the circle 72, and,
likewise, passes through the circular apertures located
_ intermediate adjoining enlarged poftions of the gaps
25 69. Spoke-like portions 76 extend integrally from the
rédially inner hub portion 65 to the ring portion 75.

After the stamped-out collector blank 66 has been
thus embedded in insulating material, it is then subjected
to a further stamping prdcedure, serving to .complete the

30 fabrication of the second cross—connecting meands 27, such
that the latter is electrically continuous only with the
 collector lamellas 1,4,7,10. One example of the way in
which this may be accomplished can be seen in Fig 8 wherein
further cut-outs, 77,78,79 may be stamped out to extend the
35 three associated radial gaps 69 out to the associated
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arcuate cut-out 68. This serves to electrically separate the two
fegctor lanellas 11,12 fromthe second cross- connecting neans 27. Three
gMer sets of such cut-outs 77,78,79 are likewise forned, to electrically
péy at € 5 t he second cross-connecting neans 27 fron1the two col |l ector

fameltas 2,3 fromthe two collector lanellas 5,6, and fromthe two

col | ector Ianellas 8,9. Wen this further stanping-out procedure has been

conpleted, the radially outward zone of the collector blank will now have

the 10 appearance shown in Fig 5. Th&é%lrst group of four collector .

| anel las 2,5,8,11 are continuous only h the radially inward first cross-

connecting nmeans 26, and this first continuous area fromthe original blank®

~is shown in Fig 5 hatched in by tiny dots. 15 The second group of =

four collector lamellas 1,4,7,10 are continuous only with the radially
outward decon@*EPase. CHEARBE: BBy nBhAS SPrVeRJdtPhrlestrdraldgnerRasasear ea,

f or ned frOﬁlthﬁeOthIaallbbaak 1aﬁesnawn1no1ﬁlgrsmh&hehedcbﬁdbtrabgnt
fleck-like straj Ilegtor

| amel | as 3, 6, §°Tgeﬁ8?n aﬁSHég - Flahgeeaggrgé %e gggug FggrPE i on,

dlscontlnuous7ﬂnd&bdﬂeaaﬁoihbewasé GosmedblnqoeéebtuﬁcallytBepaeaaender of
the origgnal Rhankecdha EPbéQ-EBﬂﬁéctﬁﬂﬁnﬁEEhggzﬁeiﬁﬁmzﬁhewﬁhﬁhcollgctor

electrically connects t hese four I anel | as
provided in a ﬁﬁﬁﬁéPSdGSQrﬁseﬂ bbeofmwopepdlectax: 1apelias; §, Ee ABHedremom

Fig 10 that thnethweecbembcuarcmaﬁamnatesnabs ﬂﬁeaAthié f&kthady descri bed

project axiall the_insul.ating_ri orti.o 5 an spaced
Ul arly by PhaRgindrolkpRORHglEe"Hat, BlaB kbbbl etda? "End raa R 18P0
enpl oyed as ebstwardakovencfictbeaadldestori biahk vmg&gaovmhweetbet rical
contactsqgf agy ?EQEEﬁEethwa”iﬁrﬁigegce circuit nodule 82. The annul ar

nodul e 82 may, exanpl e e a caSt or. noul ded sinthetlc Elastlcs 35
body whose interior ABEofiB&kt 95OBReOfh QBT APLlrRLRFf dABRLLA

are continuous only with the radially inward first cross-
connecting means 26, and this first continuous area from the -
original blank is shown in Fig 5 hatched in by tiny dots.

15 The second group of four collector lamellas 1,4,7,19
‘are continuous only with the radially outward second cross-
connecting means 27, and this second continuous area,. formed
from the original blank, is shown in Fig 5 hatched in by
short fleck-like straight lines. '

20 The third group of four collector lamellas 3,6, 9 12
not hatched in Fig 5, are, at this stage of fabrication, U
discontinuous from one another and discontinuous from all
the remainder of the original blank. The third cross-
connecting means 28, which electrically connects these four

25 lamellas together, is yet to be provided in a manner
described below.

Before that, it is to be noted from Fig 10 that the
three bent-up conductive tabs 4A,8A,12A, already described
project axially out of the insulating ring portion 75 and

30 . are spaced angularly by 120° as shown in Fig'S. The three
tabs 4a, 8aA, 12A are employed as electrical contacts and
electrically engage three electrical contacts of an annular
‘anti-interference circuit module 82. The annular module
82 may, for example, be a cast or moulded synthetic plastics

35 body whose interior accommodates the three énti-interference
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- 14, - capacitors 23,24,25 of Fig 2. The insulating ring portion 75 is
provided with three integral centering pins 83 which serve to centre the
annutgr circuit nodule 82. The three centering pins 83 are received

rece§ses in the 5 axi al end face of the annul ar housing of nodul to
positively define the position of the circuit nodul e. However, the t
end face, as viewed'in Fig 10, of the ciycuit nodul e 82 axially bears only
agai nst the three bent-up contact tabs Y 8A 12A, in order to establish a

10 purely three-point support against the contact tabs. This assures
thaI el ectrical engagement will be reliably established and nmaintained wth

{hre cont fhSrs T t gl |
agar nst ?Le ta%és:&afé\ 8A SlZiF'bmnméga%f 3{‘%%5 rin n%n%%d%ﬁgid% pQJ’IQﬁ%Q{i

mounted in plat® % E#?V*@e@uﬂﬁ?ﬁuﬁﬁF%ﬁnﬁﬂ%ﬁ%ﬁ |9Fqﬁ%ﬁ939zﬁifsjﬁ3The spring
menber 84 has mmual-varufmlcaénm t¢hy finald s ol msddllee g2ub menber

65, as shown i tral ortlon 85 b i al agai nst. the
anti- int erferer}hx([::éeeq ér”%:% cP[}lqes srs?%eguf{% Jﬁl t"{( cesféeaﬁ %’ r% t he
conduct i V& tab%;xlaEmI&ldfa@ reftlithe wrmnlwar dioqusingnafemadile®2, & 85 are
four identical Wﬁéi}kedéﬁdé‘&ﬁ '&:sgﬁn% 3535 %&fci%%fﬂod%i%haped

configuration.. The free ends ﬁ) hese_ four s are planar_and
g

ext end appr oxiFRHEYSF narhe 1%t % tA<kre %r‘ﬂ“r Fi%ddn Qf he |
portion 85. Theircaypit npdEle 82 kLl 15t m&dﬁwemw wgamlsayeﬂma:uﬂ@ third

Cross-connecti | he four
spring arns 8§W8@%e eacs;a:#%g}i 'hf '{]c?@et 0 a ree%g%ggt | be%‘one of
t hesfour tl | @uxelyothreempsints SSIHPQ?-‘tlZ‘!ﬁinfﬁe the apndsdtedabs .| afblilsa
group, electrigfiddded NMKEE WNKRA D AL *&Ea%%d@'ﬁlﬁg HeOCr%tl'i%'?:l'yS r adi al l'y

O o oieReAREAEA td W BT Do N e, ik el
connect ed, by The annular circuit module 82 is axially pressed
' against the tabs 4A ,8A,12A by means of a spring member 84
15 shown mounted in place in Fig 4, and shown separately
in Figs 6 and 7. The spring member 84 has a central annular
portion 85 which encircles the hub member 65, as shown in
Fig 4. The central portion 85 bears'axially against the anti-
interference circuit module 82, pressing the latter against
20 the conductive tabs. Extending radially outwardly from
‘cehtral portion 85 are four identical spoke-like spring
arms 86,87,88,89 of somewhat Z-shaped configuration. The
A free ends of these four spring arms are planar and extend
approximately parallel to the plane of the central annular
25 portion 85. .

This spring member 84 is simultaneously employed as
the third cross-connecting means 28. As shown in Fig 5, the
planar ends of the four spring arms 86,87,88,89 are each
permanently welded to a respective one of the four collector

30 lamellas 3,6,9,12 of the third collector lamella group,
électrically interconnecting them. The welding location is
radially outwardly of the insulating ring portion 75.

~ As shown in Fig 5, the connection points 32,33,34 for
the rotor coil-pairs are respectively connected, by

35 soldering, to the collector lamellas 1,5,9, radially




35 soldering, to the collector lanellas 1,5,9, radially outwardly of
ating ring portion 75. Fromthe foregoing descriptionit will be

hafgd that the collector arrangenment depicted in Fig 5 constit- utes

{8ordinarily conpact structure whose fabrication 5 can be -
'perhorned with a remarkably | ow nunber of operations. The span of the coils
Is, as illustrated, preferably greater than 180 el ectrical degrees.
Sector-shaped coiI's such as here illustrated are preferred, but circular
coils could |ikew se be enployed. 10 - If it should be desired to.
repl ace the three cross- connecting ne 26, 27,28 by brushes, then in

addition to brush 31, three further suchi brushes nmust be prOV|ded
respectively offset relative thereto by [ERR] by [ERR] and by [ERR] and aITJ
electrically connected tg brush 31, " Lik ddition to brush

30, thred fureHEWaBRLYHOE ﬁB&I&nSBlP§&BHr§&ngIP?Eﬁﬁ?& ggfset relative
thereto by 90, 180 au&oQYQh&n&o&bbo&hgcﬁescahpylonnnecmadltbebapghe&@ated

The ool SN Feppkn gl el TkBkot” a3 3RnlRKEnd" aBBi Al BASELLOR EEnBkiKE 1O

the coils A-F one ustra Fovi
brushes 30, 31u&ese ankemsaosmmélwy cgm@ncémglteructme S’b&éienéabréﬂaFP-QnS

wll theg havgag gief b%f-.-%akm@ag Rikuda %@Qa‘iﬂﬁkﬂyah.% h&n&brz QIO opRdaiti vee..
The illustrat 3 not or Rg power. cqnsunptl tﬁﬁgﬁ e%%F g at 1500 rpm
produces a tof§ &eSBPnO°§ B oG8 éﬁd Sy PE 8PNhi ch
supplles E to??uatet rhan geodeaensranaﬁ ﬂegheesuerﬁebmwrashapedonadﬂsof
Inertia. Fig a 0 l;

o secoﬁ&cgn% Clayedly ?u%%%g%eﬁ q e %&%§8¥r%e At EE?@ulﬁE'%%;l rue

scal e, SdiTEnt he i nven ‘e a drive notor i s use
for a signal - ceudddﬂdgeuéﬁecbefGmpipﬂsé-3|gnals This device conprises a

- carrier gpe 140 wi t £ jadhdh1d0¥R! deeiredand® %%lacé FEleOthyleal brbdd- S
Journal e 'ncE%LL%ilggakég % %%ngﬂg%ah ed ¥LL %s, E%en in addition to
brush 31, three further_such brushes must be provided,
respectively offset relative thereto by 90°, by 180° and by
270° and all electrically connected to brush'31. Likewise,
15 in addition to brush 30; ghree.further brushes would be
required, likewise offset relative thereto by 90‘, 180°
and 270° and all electrically connected to brush 30.
Self-evidently, the collector 22 can have an angular
position relative to the coils A-F other than the one
20 illustrated, provided that the brushes 30,31 are likewise
shifted by such angle. The spacing 4 of Fig 3 will then U/
have a different magnitude and could also be of zero
magnitude. .
The illustrated motor has a power consumption of
25 0.6 W and at 1500 rpm produces a torque'of 0.2 Ncm (20 cmp),
and is a'miniature.motor which supplies a torque of very good .
constancy with a very low axial moment of_inertia; .
Fig 11 depicts, at a scale considerably greater than
typical true scale, a second embodiment of the invention.
30 Here a drive motor is used for a signal-recording device for
video signals. This device comprises a carrier pipe 140
with a radial mounting flange 141. A métdr shaft 143 is
journalled in roller bearings accommodated within the

carrier pipe 140, only one roller bearing'unit 142 being
35 illustrated. A carrier member 144 of non-magnetic material,



ccarrjer pipe 140, only one roller bearing unit 142 being 35 i1l ustrated.
A carrier.nmenber 144 of non-magnetic material, 1 e.g. alumniumor .a
SU|tapIe synthetic plastics material, is secured to the notor shaft 1

an axl al extension 145 of the carrier nenber 144. The rotor coils 147

of Fig 16, are secured at their radially inward portions 5 to a

peri pheral stepped face of the carrier nmenber 144 by neans of cenent. For

i nstance, as illustrated by neans of a Zgin fabric |layer 151 inpregnated
wi th epoxy resin. The carrier nenber.{4 can have an outer dianeter of,
say, 2.8 cm whereas the circular arrdangenment of. six rotor coils 10 has a
gengfal outer periphery having a dianeter of 5.7 cm For exanple, the axial
nonent of inertia is determ ned substantially exclusively by the six rotor:

coils perqse, aogt haluin!ﬂﬁiﬁﬁt et aSQubeabﬁevswtﬁa@ié Shyale, mao@ééfaﬁt the
sane tine the individ rOtOéFCOI|S 1 48 experience 15 ver

cool i ng actlonlﬁnﬁeﬁﬁﬁeﬁetgaF ymgﬁﬁfeﬁFéét B4ﬁlﬁﬁ appxhal ¢% %éﬂ?&PnThks
coils 147,148 eft ehd warbiéhemembagneddcal Theacdtoe S6L1s 01467 ) 14®, a flat

211 920 195 1 ogehet ool gauBilasLe! ShalPUEh 1Y) SidaABLSr iRl ||
magnet i zed at t@ch B ¢réP§ﬂ¥abo$§§P9¢@ éﬁﬁela thexcﬁnxLﬂrimﬂmwﬁke1®4ate 152

made of iron cg rh&&nEth”EQﬁéhtr' NBoR SPndbénéé, hséd11MsM€alp¥fwéﬂ£g
force, against therijmo ter ﬁrlpheral wal | cup-

stator housi ng®252 §83n 3?5%6 ‘F\%%El 11§WP¥%9%35%@pwﬂ?%ﬁP%&e§%el
part, and the mecaméetmmerlm acanavat 2 éuheéelmaxﬁetmmﬁ,edsam,

place. The stajp ”%ﬂ?ré% d};ﬁ? 28%’&&‘? % d;f@z?c?émgﬂt ot 4t ]%%: cdils

fl ange 141 and as NARS y rnner rim1I Yentere
on-the calPierhas apgenezald. ostenrperiphens avingh & adtandten oL dkel Hmd e

152, by neans phrSek&iplds3théSafidPUhdRenCoBCIndBRi A0S Atmined

substantially exclusively by the six rotor coils pér se,

so that the rotor 150 has a very small GD2 value, while at

the same time the individual rotor coils 147,148 experience
15 _wvery good cooling action and can be safely subjected to high

.thermal loading.

o The coils 147,148 extend with their magnetically
active sections into a flat air gap 153 formed between an
upper stator magnet ring 154 and a lower stator magnet

20 ring 155. The two stator magnet rings 154,155 are axially
\_/ magnetized at each of eight poles. an annular flux-return
or yoke plate 152 made of iron carries the magnet ring 155
and is held, by magnetic holding force, against the rim of
the outer peripheral wa11'156 of a cup~like stator housing
25 157. Stator housing 157 is a deep-drawn sheet-steel part,
and the upper magnet ring 154 accommodated therein is
cemented in place. The stator housing 157 is secured, by
means of screws 158, to a flange 141 and, as illustrated,
is at its radially inner rim 161 centered on the carrier
30 pipe 140. '
Secured to the bottom face of the yoke plate 152,
by means of screws 183, is a moulded member 182 made of an
electrically insulating material and mounting two brushes,
of which only the brush 130 is visible in Fig 11. The screws
35 183 extend through apertures 184 in the moulded insulating
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electrically insulating material and nounting two brushes, of which only

the pffagh 130 is visible in Fig 11. The screws 35 183 extend through

_ Apbey 184 in the noul ded insulating 1 menber 182. The apertures
184 \gre Jif viewed axially of the notor, of elongate or arcuate extent,

-theﬁeby permtting angul ar shifting of the member 162 relative to the rotor
axis of the notor, say, before tightening 5 of screws 183. This makes

it possible during assenbly to establish an optimum position for the

brushes 130 relative to the stator nagnei;{ings 154, 155. A collector 122 of
pl anar geonetry is nounted on the axial® ension 145 of the carrier nenber
144. The 10 col l.ector 122 includes a hub nenber 165, nmade of an L
electrically insulating material, which securely enbeds the radially i nward® -
ends of the collector's twelve collector | anel | as. The col |l ector. 122 may be
of the sane comestberxti&d, Ohe fapertunes 184 tare sdfe Wiered axdialdaty

described withdSpe HARREClod Giddifat Kk ddditie extdit elt‘HEréba} e
magneti za- tion o the nagnet r|r1 ¥€54 155 be the s I eady
descri bed wi t Pe@itERE IRFYF S @?é‘ﬁé‘éﬁﬁ] 1%23 rt%eaq?’o‘feor coils
and their el edld igid FsHoreEtisof Ctmenmhsaye,n(beibztéleti:gﬁﬂerurtg -

e o I R QALY g £ B0 fe S & ddk P ALy 08 13

As shown cor her e circu I"cat ed
with cenenti ng:mresjzahﬁxaj‘l \Ai'x m;stmmm Im%ieton tfpx r#ébﬁtblfl!ﬁ e s

shape- ret ai ni %ﬂ@ﬂf‘éte&%ﬂ@rﬂé%ﬂ%&mtﬁ MEfesk ) n cantil evered of
sel f-supporting nmanner. Cf course se could alternatlve naq:e1
one or nore discrete &6 ]f%{?‘?qreri%rﬂferp apah ARAPSHRY 43 9 "}’é"tee‘g on

Calnf i tever igz@éﬂﬂ Nékdnddtn I Y Drof e é¢armieaf evemser [bbht edlsbove . t he
cont ai ni ritp ¢ nret (HER (144 Bitloqed £ et fes, WG g
2 as is also téﬂee@rmigblmmnwilatqummiﬁlbml’s#@s securely embeds the
radially inward ends of the collector's twelve collector
lamellas. The collector 122 may be of the same construction,
land fabricated in the same way, as already described with
!respect to Figs 5-10. Likewise, the eight-pole magnetiza-
( tion of the magnet rings 154,155 may be the same as already
described with reference to Fig 1. Also, the arrangement
of the rotor coils and their electrical connections to one
another and to the collector lamellas may be the same as
20 already described with regard to Figs 1-3. As shown in Fig
16, the rotor cOils may here be circular, and fabricated w;th\_/
~cementing or binding varnish or lacquer, to impart to the
coils shape-retaining properties permitting them to be
mounted in cantilevered or self—supporting manner. Of course,
25 use could alternatively be made of one or more discrete coil
carrier member,'although the illustrated cantilevered
mounting cf the rotor coils is preferred. ' _
Located above the collector 122 is an annular anti-
interference circuit module 182 containing three capacitors,
30 whose manner of connection is shown in Fig 2 as is also the

15 |
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‘arrangement of its collector brushes.
As furthermore shown in Fig 11, the carrier member
144 has a maximum outer diameter which is smaller by only
about 2 mm than the inner diameter of the magnet ring 155
35 which encircles it, so that the gap 160 between the lower



As furthernore shown in Fig 11 the carrier nenber 144 has a nmaxi num ogyt=e
dicameter which is smaller by onIy about 2 mmthan the inner dianeter
nagnet/r|ng 155 35 which encircles it, so that the gap 160 between t
lower™ * 1 magnet ring 155 and the outer peri phery of the carrier ne
144 amounts to only about 1-1.5nm So small a gap is inmportant, in order
that there be provided in the vicinity of the magnetically active.sections
of coils 147, 5 148 a magnetic field, the greatest possible
honmegeneity. |If now the connectjng I|He§ or the coils 147,148 were to be
| ed.-t hrough this narrow gap 160, then during assenbly or Iater repairs the
congecting lines could easily become wedged in the gap, and thereby be
badl y damaged 10 or destroyed. For this reason, as shown in Figs 12 and
14, the darri @agnatbainng 55 agid e outexr perdiphieryucdt tbe saririerout er
peri phery. | N e CUlaY anidihedAtd @n1geaRicl 421 5uil. 6ChAIL baghps al

t hose | ocations thereof where a coil IS to be secured_thereto. "Bet ween

such | ocat i ondS13mPAntant ,oiins QRAKT Ehaty rhegrer bg provigdegnhin fhesch
| ocations the mmﬂn-.ty RE lthiee mabiie tieallle actlivecisectidniscoff beified1ufy, ough

and fixedg in et r Li ke 0
i catod i n P B, BRI B dRTBY chdl grlf el ppdhiB1pChEhegRnBiey 00
144 20 enC|rcIes t FE aow ithe pbp@egtangfddnesgfpweméwlpni&SIdﬁg ELT: very

narrow gap 16§ered td'de Ve trolighOithils! %@r&ﬂﬁ %g?r Bg@ﬁ Og:ﬁlaﬁtcg{rllgglr\gm grate

t hrough this narr ap tqQ the coll ector
proper_oper at BB r BB 1N DT, JtaE GEPaTE s e ERBRSCEARGALARER RERDE, SaRiLys
prOV|dedbebcmEswuﬁgeﬂ fiacahe gapy aaﬂathuebbylbegbadlyadamhg&d
extensio

X1 S 5 I e r,l14
shown |nqr9| gs ofl &%%?edgr o?otfeg'hig F‘&? t%%eo p%fltn?ggg % éﬁéz \M'n ch
extend to thehhmnéﬁnméﬁﬂ member 334 1pr9¢|aeu-percpaersnanﬁignsatisnaﬁt 143
is likew se p&Q@‘*@%er periphery. In particular, the carrier member 144

is of- greatest radius at those locations thereof where a

coil 147 is to be secured thereto. Between such locations

15 ~ it is of somewhat reduced radius, so that at such locations
the connecting lines 185 for the collector 122 can be fed
through and fixed in place by means of cement, or the
like, at a location such as indicated in Fig 14 at 166.

At its inner periphery 167, the carrier member 144

20 encircles the carrier pipe 140, forming therewith a long and
very narrow gap 168, so that grease or oil from the |
bearings 142 cannot migrate through this narrow gap to the
collector 122, and thus not interfere with proper operation
of the collector. To this end, the carrier member 144 is

25 provided at its upper face with a relatively long collar-
like extension 169. '

The lower axial extension 145 of carrier member 144
is, as shown in Figs 11 and 12, provided with two flattened
portions 171,172 which extend to the inner opening 173

30 provided for the shaft 143. Shaft 143 is likewise provided
with two corresponding flattened portions, of which, in Fig
11 only, the flattened portion 174 is visible. A moulded
part 175, as shown in Fig 13, has an internal opening 176
which is complementary to these flattened portions. As

'35 shown in Fig 11, the moulded part 175 is fitted on to the




fla d portion 174 is visible. A noulded part 175, as shown in Fig 13,

has I it ernal opening 176 which is conplenentary to these flattened
portigns. As 35 shown in Fig 11, the noulded part 175 is fitted on to the
1 “axi al extension 145 and connects the latter with the shaft 143 for

joint rotation therewith. Two dish springs 177 are provi ded, one bearing
against a nut 178 screwed on to the |ower, end of shaft 143, the other

bearing on the axial 5 ext ensi on 1451 he di sh springs thus press the
carrier nmenber 144 upwardly agai nst a sHoul der 179 on the shaft 143,
establishing a definite axial position for the carrier nenber 144. This
same construction is enployed in the case of ‘the third enbodi nent, yet-to
be described. 10 . Figs 15 and 16 depict the carrier nmenber 144 when
the coll eqtor hxiadneéxitehision NASORAnIdohncts rth&saemtle&dwaml rﬂhﬁnl‘sﬁdft

condition. The ale of. idl.u tratl QN re |4 ke sI| ht | rger
t han typi cal 3@ §8§I é;ol%% r(?é-‘r? eéjteg:‘tllri’é véﬂlyg’ cd’ﬁp x%'gﬂfyj tion
of the rotor 15re provided,t Qr@rrwelan:imgalaqmimm aoutn a8 zscmedhomart@s

possi bl e very GujeC Eo%%r ten'ddoo‘a‘sf #ﬂ&‘%mh%r e of %’%‘?x‘é&s%eta%.%@ew 2kl QoA -

an operating voltage of V, e I1lustrated notor. has a current
consunpti &n of eXsepgign 11!4@0 Ffﬁ‘tﬂ Ssh sprdngs thus, press the caggiesad
presented by thﬁmd@rvemmamﬁa&ralyﬂagahym af stuldeeng wrolthed shatfa

m ni at ur e not or. hi_bi, t ff ved .w.t I Q

constructi on. ?Xs eﬁ&\?‘é’ gﬁ%%%‘% %atdegd%ﬁq%ma%ﬁ' g% é:lg%p\éégt%&ﬁten'% %\’fée§
very | ong servmembbrfé4425 This samericpnstzugdidapiist emplioyed dmbédiensaseof
a D.C. machi ne 3¢ ¢dithd a0 dhibdimert!,| Yot - t&%r Be 'aets@i-nfb%ﬁm of a mniature

not or 200 whi ch, as shown, has an axi al “thi ckness of about mm and_a

di aneter d€ about 40mRtSEndS5 &nch(é depicitelthe SRyzier ?ﬁﬂ?eﬁbﬂéﬁ When,

current consungheoolfiector 122 and the six rotor coils are in assembled
and mounted condition. The scale of the illustration is

mﬁtgégag correspondi ng flattened portions, of which, in Fig 11 only, the

here likewise slightly larger than typical true scale. One
can appreciate the very compact construction of the rotor
15 150 and its small axial moment of inertia, which makes
possible very quick start-up of the motor in response to
energization. ' . | .
At an operating voltage of 10 V, the illustrated motor
has a current consumption of 55 mA at 1500'rpm and rated
20 load,that is, the load presented by the driven capstan.
The type of motor here involved is a miniature motor o/
exhibiting'good.efficiency, achieved with very compact
construction. Tests have shown that such mbtors can be
expected to have a very long service life.
25 : Figs 17-23 depict a third embodiment of a D.C. .

" machine according to the invention, here in the form of a
miniature motor 200 which, as shown, has an axial thickness
of about 8 mm and a diameter of about 40 mm, and is thus
extremely compact. This motor has a current consumption of

30 about 180 mA at a D.C. voltage of 10 V at rated power, and
at 1500 r p m produces a torque of about 0.2 Nem with a starting
torque of O.95 Ncm. Because of its extremely small
dimensions, the motor 200 is illustrated'on a considerably
enlarged scale, especially in Figs 19-23. To facilitate

35 appreciation of the correspondence between the scale of



30 -about 180 mA at a D.C voltage of 10 V at rated power, and at 1500 r p

n1produces a torque of about 0.2 Nemw th a starting torque of 0.95 ehT - -
Becauge of its extrenely small dinensions, the motor 200 is |IIustrn
a considerably enlarged scale, especially in Figs 19-23. To facili 5
appreci ation of the correspondence between the scal e of 1 those
Figures and that of Fig 17 and 18, a "1 cnm scale indication is provided
for all those Figures. Mot or 200 serv, for exanple, as the drive notor

for a video-signal signal-recording deviXCe. A carrier structure 239 has a 5
| ongi tudi nal bore 240 in which are nounted two roller bearings 241, 242 for
a nofor shaft 243. Munted on the shaft 243, by means of a synthetic

pl astics hub ne er 245 as sho in Fi IS a arrier nenber 244 mhlch
si mul t an- ‘eousl ekdyrss ar{@/wr}d}% %fg@(ﬂq eth @ 'I‘t?e' Gar'rli S mEGde 1

244 is made of m@lmén hi £ -prownifded efbs yait hathasep | Figfures .t doitalr, mmch

as, an epoxy I eslfyodards A dlgste Vol Y I WG o vld'%om&%%bl

| ani nat ed on bo axl ‘al hi'n copper 1ayer of
m crons, the codignalbrreconding dawidee \?ammezécﬁﬁrsiqt@r@mmrs @at hs

bei ng 13 tshforf“ﬁh ﬁﬁmﬂ%éﬁ’@ﬁ‘i&&gp?%ic?ﬂ%ﬁ xﬁdtiﬁh tedP %o }r@l@.ﬁeﬂgt .
he carrior mortRA= RS TRD 2 Gt shARY @4, abnpes g £0M |
secur ed t her et ghafit tm f byadiesns/ oﬁw\mrsymdﬁmsgldgt;mammhenbmawf or
exanpl e 20 by, ggﬁﬂﬁnﬁf. [ :ﬁﬁbnl -
rotor coils have, as.s olhrgrbigog'%’neesg J‘chaﬁﬁ.éz{] mﬁrgﬁg%thlﬁg%%ggg't&%
abaut 2.5 nm eRRSlKiSATYRMERT dhe ROtIR Hicaldeqterer ThelasrieRegember
substanti aply exqd usd wRlde RE tah ﬁéﬁéﬂfiﬁ¥ééiéﬁﬁiaiﬂéﬁe%yn%iet;c plasﬁi@%
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outwardly in canttiliskarexxb fodfSHi.Gh mmtanda landinatied gmp ba%kh aikxiial eadf daced

by the upper with a thin copper layer of. say, 17.5 microns, the collector
lamellas and the various requisite conductor paths being

15 formed by etching away the portions of the copper layer not
required therefor, in a manner described below. On the
upper face 246 of the carrier member 244, the individual
rotor coils 247,248 are directly secured thereto, at their
radially inward portions, by means of cement, for example

20 by means of an epoxy resin. In this third embodiment, the

~ rotor coils have, as shown, a diameter of about 13 mm and a
W/ thickness of about 2.5 mm. The axial moment of inertia
of the rotor is determined substantially exclusively by the
rotor coils themselves.

25 The rotor coils 247,248 are provided with a cementing
or binding varnish or lacquer imparting shape- retaining
properties and they project radially outwardly in cantilevered
fashion into a flat air gap 253 which is formed by the uppér
face of a set of eight round permanent magnets 254 of

30 tablet-like shape having, say, a diameter of about 6 mm. As
shown in Fig 18, these magnets 254 are mounted on an ‘annular
yoke plate 255 at equal distances from the rotor axis and
at equiangular intervals. The permanent magnets 254 are
axially magnetized and have at the sides thereof, faéing

35 the air gap 253, alternately north and south poles, as
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a set of eight round permanent magnets 254 of 30 tablet-1ike

Vi ng, say, a dianmeter of about 6 mm As shown in Fig 18, these

/254 are nounted on an annul ar yoke plate 255 at equal distances
_f‘.ro'm,-- e rotor axis and at equi angular intervals. The permanent magnets 254
are #axial ly magnetized and have at the sides thereof, facing 35 the air
gap_253, alternately north and south poles, as -21 1 shown in Fig
18, form ng an eight-pole stator nagnet arrangenent. The nagnets 254 are
advant ageously samari um cobalt magnets of high energy density. This nakes
It possible to dispense with the upper-. zgnet ring 154 5 enpl oyed in
the second enbodi nent, thereby decreasing the axial length of the notor.
Arranged on the yoke plate 255 are two brushes. Their insulated brush e
hol ders 256 are, in space-saving manner, each arranged in a respective
interspdce betshawn dn Fig \iP adfiming HerakghinPokR) mtatas Magnet t wo brush

hol ders 256 b%f&xﬂjéi:\ér%.' Y T GRirees 354 rare Wﬁdﬁouéﬂt}e Sam&iun-

hol ders 256 haviq?gws] a£ge mat i V\ath t he out S | ph | £s of the.toermanent
magnets 254 as pi%’f%% sar“éa]%

menbers. Projpodsikie Sto djfspenmmn.ﬁhuste hap peker nﬂi‘g}xeis :ad.ngadifea sprl ng
portion 57 fr ?é&} cgmlﬂ&%ﬂ {gﬁpt xtends a
further portl %V&m&ngn?he act ua 'ﬁ%rus ed%w%é rus es%%%é%igmeas
illustrated, |dwyiatiahadengtdh efidhamPtO%iend tangential to the aperture
260 on the yoke pl at earifing e'l&lem.-?Oche vole P11 288 41 aiwed 'srushddie

brushes 258, di cat ed | F ally. t endi ng dash-dot_ lines at -
t he brush end 'ﬂ’etec‘g &é‘d hzse%%%' u‘%‘vﬁQﬁFe’a B pole
magnet 254 amhnnenheeaﬁl'sean‘ang‘ed airhex nﬁslzdcﬁivead.mmp&caa behweemol e
magnet 254, g ggm 4Rl NGy NAGEH Mo1He

angul ar interv évfb ﬂﬁh erenceerhlps ﬁle di S(r:uﬂljsm on of angl ersl n

[ ERR] in connet?f deing pngularly . spaced by 13 from each other. e
' brush holders 256 have a shape mating with the outer

peripheries of the permanent magnets..254 as shown in Fig 18.

‘The brush springs per se are angled members. Projecting

15 from each brush holder 256 is a radial spring portion 257
from which, at an angle of about 158° thereto, there extends
a further portion forming the actual brush 258. The brushes
258 are, as illustrated, longitudinally divided and extend
tangential to the aperture 260 on the yoke plate 255. The

20 actual contact locations of the brushes 258, indicated in
Fig 18 by radially extending dash-dot lines at the brush ends\;J
are, in the case of one brush, lined up with a south-pole
magnet 254, and in the case of the other brush lined up with
a nofth—pole magnet 254, with these two contact locations

25 being spaced by an angular interval of 135°. Reference is
made to the discussion of angle in & in connection with
Fig 2. The yoke pléte 255 is provided at its outer rim 255
with centering projections 259, of which one can be seen in
sectional view in Fig 17. The yoke plate 255 has a central

30 aperture 260 through which the free end of shaft 243 projects.
This end of the shaft 243 is provided with an external
thread, on to which is screwed a nut 263 which, through the
intermediary of two dish springs 264, presses the hub member
245 upwardly. Hub member 245 has a flattened portion 265

35 as shown in Fig 19. which engages with a corresponding



proj ections 259, of which one can be seen in sectional viewin Fig 17.

yoke pyate 255 has a central 30 aperture 260 through which the free

of "shaft 243 projects. This end of the shaft 243 is provided with an
external thread, on to which is screwed .a nut 263 which, through the

I ntermedi ary of two dish springs 264, presses the hub'nenber 245 upwardl y.
Hub nmenber 245 has a flattened portion 265 35 @ as shown in Fig 19. which
engages with a correspondi ng 1. ﬁrﬁﬂkened portion 266 of shaft 243,
as shown in Fig 17, to prevent the hub nenber 245 fromturning relative to
thekbatter A pan- Ilke stator housing 271 is secured by neans of 5

screws 270 to the carrier structure 239 and is nmade of .a ma netlcalgy
conduct | vb ot cFiacened \BRF IR 486 G SHAS A SR O A8 A Tvui ¢
The fl at base ofo t;isnfe\sémﬁ athéh i ngembelr Bas Efmntﬂtt?dnmrﬁdraﬁxw &o ithe
centered on an ﬁ?% projection 272 of the carrier structure 239. 10 The
bottomrim.of t perlpheral wal | of the stator housing 271 nounts the yoke
pl ate 255 which is hel® Rprilidte statan haysine I70r d¢ @ecawngdebyc means of

attracti o, thesdEdws @10 PP 1afd | e 139 fiructif-eP|2aige adidd 150 malded difo
centre the latter mnth #iﬁn to.the rimof stator houysing 271. 15

The air gap 253 |’%a‘§t% FIHIR Vs (RRST FETVEREh A S&ErE 8254 on
t he one hand anthe Qﬁbﬁckle'@t:dag‘né’tami-f]td:e dilmduiiase Thle tflatpdase k€ hat or

housing 271. T r e 3 S
t he m)'? or dommr%%éfpﬁoln%ﬁ % of ?ﬂ'ﬂ] agl?ce)e\ﬂth%q' \%t%fﬁ %1%11 i\gh Ep't%)ﬁ.f

and_22 il | ust r A ahaXisk irreiegtisn tzﬂé’ (Rﬁ | thet G}armietrhéﬁwr@xﬂéﬁ face
230 of thg car red HEWhRAK 12:.4;14 :EA‘SI:IQ1 ighdrd hiit W ‘t@zec%lta%ﬁ:ohousing

coating not  nedifEh MRS he %ﬂ‘;&«e”a%é%o&%%ﬁs 35iBarastDn o

pl ate 244' whi ofim oy athe imicd ®f aayridtdc attraction, the marg:.nal
prbjections 259 of yoke plate 255 serving to centre the
latter with respect to the rim of stator housing 271.

15 The air gap 253 is accordingly formed between the
permanent magnets 254 on the one hand and, on the other hand,
the flat base of the pan-like stator housing 271. The
brushes 258 are each provided with a lead 273 which exits
the motor downwardly from out of the ycke plate 255.

Fig 2..:The yaoke plate 255 is provided at its outer rim 255 mﬁth,zenteriég

20 Figs 21 and 22 illustrate the fabrication of the
_collector on the lower axial face 230 of the carrier member
e 244. As shown in Fig 21, twelve collector lamellas 201-212

are formed by etching away those portions of a copper
cbating not needed therefor, the copper coating being

25 provided on a plate 244' which is later cut to form the

. carrier member 244. In similar fashion, there is formed a

radially'outer cross—-connecting means 228 which electric-
ally connects together the four collector lamellas 203,206,
209,212, in correspondence to cross-connecting means 28 of

3Q, Fig 2. Likewise, by removing the portions of the copper
coating not needed therefof, there is formed a radially
inne;'cross-connecting means 226 which electrically connects
together the four collector lamellas 202,205, 208,211
in corresvondence to cross-connecting means 26 of Fig 2.

35 Lastly, on the reverse face of the plate 244', corresponding




carrier menber 244. In simlar fashion, there is forned a radially outer
crosszconnecti ng means 228 which electrrc- ally connects together the four
collqﬁﬁv | anel | as 203, 206, 209, 212, in correspondence to cross-connecting
rear 8 of 30 Fig 2. Likew se, by renoving the portions of the copper
‘coatiTg not needed therefor, there is formed a radially inner
cross-connecting neans 226 which electrically connects together the four
col l ector |anellas 202,205,. 208,211 in correspondence to cross-connecting
means 26 of Fig 2. 35 Lastly, on thﬁbeverse face of the plate 244",
correspondi ng 1 to the bottom face 230 of carrier nenber 244, there

Is fornmed, as shown in Fig 20, yet-another such cross- connecting neans 227 -
whi ch el ectrically connects together the collector |anellas 201, 204, 207, i
210. correspondr to 5 t he cross-connecting neans 27 of Fig 2. Al so,

and as shown % tﬁ'}%; bottow £fagp il LHICFHeT NEMRLT 3tk o therydig i on-

a1 s o0 “"‘“a;’i?‘wd"' ST A a‘m‘*‘e&ﬁ“‘*‘ef“’ﬁﬁs@“ o
amel | as a an r.a out.war of it
cross- connect‘fcffg’?’ﬁe Oé)ﬁw ich ellgee%ﬁja?ael %e‘ﬁﬁ f"??egre?ﬁﬁeer
provi ded wit hehes mqmemlgir clcammblawe‘zoﬁ 204, RO%Es ZZEDl mmmmg to
electriaplly gngdsd qﬁgﬂé/ez-,r 1o I;_ocat;g_psé)n Qe ta dvafes
f %

of the plate 244' T e nec ca apertures o e circult holes_are

provi ded on t(HeiBLig ke R |!E}h’é?%?e§/vé?q staprigatiopy a%}é?r%fl%ié&%%?jéﬁ“
copper whi ch 4151y imed Us auﬁduémscpwr ZW@omdmgirmeaﬂ@r aHe Ui t
hol e at both f es of tf %]'lh]g %@1 The %{ ui t [}2 td; ctrrcally
connects Iamﬁ? i T q df ?)t nd wntth
a sol dering Iqaxm«aaddﬂ.xt @it c:msss-rnqzmmmgrduea;@msew will be
connect ey The ci r cupe ﬁﬂ&@%@‘ ofd 4 LA IR Gt Sv CRld QLY digrrel | @ 204,

with the cross-connecti conductor path 227. The crrcurt hol e

el ectrical | y T¥anshze cdvs FiERiit, hojes 2317436 é"shjt% electr:.cally
Cross- connectdmm&&émwt&x&ﬁﬁ:ﬁna e s Mipdatell kb opposite

faces of the plate 244'. The mechanical apertures of the
circuit holes are provided on their inner peripheral walls

15 with a layer of deposited copper which is continuous with
the copper layer surrounding each circuit hole at both
faces of the plate 244'. The circuit hole 231 electrically
connects lamella 207 with the cross—-connecting conductor path
227 and with a soldering land 214 to which the rotor

20 winding 247, 248 will be connected. The circuit hole 232

' electrically connects collector lamella 204 with the '
cross-connecting conductor.path 227. The circuit hole 233 o
electrically connects collector lamella 203, as well as the
cross—-connecting conductor path 228 to a soldering land 215

25 to which the rotor winding 247, 248 is to be connected.

The circuit hole 234 electrically connects collector lamella
201 to the cross-connecting conduétor path 227. The circuit
hole 235 electrically connects collector lamella 211 and
the cross-connecting conductor path 226 to the soldering'

30  land 216 to which the rotor winding 247,248 is to be‘conn—
ected. The'circuit hole 236_electrically_cbnnects collector
lamella 210 to the cross-connecting conductor path 227.

After production of the circuit holes 231-236 and
the electrical through-conductive connections thereof,

35 which conductively connect together the conductive zones



234 electrically connects coIIector | anmel la 201 to the cross-connecti
conducpor path 227. The circuit hole 235 electrically connects collec

| afrel{.a’ 211 and the cross-connecting conductor path 226 to the sol dering 30
| and 216 to which the rotor winding 247,248 is to be conn- ected. The
circuit hole 236 electrically connects coIIector | anel la 210 to the
cross-connecti ng conductor path 227. Aftqg roduction of the circuit holes
231-236 and the el ectrical through-conducti've connections thereof, 35 which
conductively connect together the conductive zones .1 surroundi ng each
C|rcg1t hole at the two opposite faces of plate 244", say, in the state
showh in Fig 21, all conductor paths and | amellas on both faces of the
plate 244'1are SUREOWRALRY ach i rguihthele mkedhal te cupaside ifacese of

final assenbly.p1dké npdde, cody pCidreril aitadSnduh W T4 A, dpurstly the

i ckness o ese_netallic co ents |s appr Qxi e r al vani.c
deposi tion of cHRRCE %e?f‘tlhs{%‘g tapetlias qpﬂg?&qq? "éﬂ \Pfr[:tg’ﬁ Piia% Al
deposi ted on t hereofipes ﬂw&lemmnﬁlﬁﬁ&ﬁoﬁﬂ&ﬂ&ht& Zeguirtide it0 the
best node ds tog y urSf 3Ge ;23 on

whi ch the %r ushe’?gact ug?%'mi# %ﬁlfﬂarea T ST ri%l%ere I'S t"g%al."’]\(/ég‘nl ca Q:hq'%

deposi ted on th%taﬁ-%kefllr%@ér @ma‘mﬁ-%#%&ﬁ ithesehmated i lﬁmt@f a
few m crons, anh fgs A B YAV ot b ofRickpeile

brushes actuall carrier er 4, 0 F|g
22, -i s at anped- nf r%rﬁl}ﬁa]pﬂ%?’f RhA3FkaL e ﬂgﬁ‘ aéﬁd" d?fé’ ‘%t[e%
central apert urehedoppén Mdyed, tdre Botth neidess o’I45;hea;>lsaIW\n‘244r1 FiThe20, is

t hen pr ow.g&d B M n# ntjfgcgaé&@arg)%m% Q"reléré e }Yéﬁ gogucct%gsequence

of such stanpi ng-out rrier tor path

229, needed forsqlhl‘éa%ﬁ 0?39 YRR | WBhHh Mwm@ftﬁ?p@gtﬁaé#Ystréﬂ@- i s renoved,
and the three ofipsfe£ORaes HHKr& o W rariaid s 2 Hopbsl t&eB RE PR nickel

layer a hard gold coating, having a thickness of a few
microns, and forming the surface of the collector upon
15 which the brushes actually ride. Finally, the carrier
member 244, as shown in Fig 22, is atamped-out from the
preliminary plate 244' and provided with a central aperture
276 into which the hub member 245, as shown in Fig 20, is
then provided, say, by an ihjection—moulding process. As a
20 consequence of such stamping-out of the final carrier
_ member 244, the conductor path 229, needed for the afore-
\*/ - mentioned galvanic deposition steps, is removed, and the
three cross-connecting conductor paths 226,227,228 become

25 to which the rotor wi ndi ng 247, 248 is to be connected. The CIrCUIEgE;}

electrically discontinuous from one another.

25 Fig 23 depicts the carrier member 244 with six
rotor coils secured thereto at its upper face 246. These
coils, denoted 247 and 248 in Fig 17 are in Fig 23
denoted A'-E' in correspondence to the description of
Figs 1 and 3. Starting clockwise from the 1-o'clock

30 position in Fig 23 the sequence of rotor coils is E', D',
A', F', C', B'. These circular coils A'-E' are, in
exactly the same way as in Fig 3, constituted by a single,
uninterrupted conductor and provided with similar connection
points for connection to collector lamella groups. The

35 connections between individuai coils are expressly depicted

I T S P A T Y B e PR



~electrically discontinuous fromone another. 25 Fig 23 depicts the
er menber 244 with six rotor c¢eils secured thereto at its upper face
. !:;yThese coils, denoted 247 and 248 in Fig 17 are in Fig 23 denoted A -
.iﬁ-corréspondence to the description of Figs 1 and 3. Starting cl ockw se
.'frqﬁrthe 1-0' clock 30 position in Fig 23 the sequence of rotor coils is
E, D, A, F, C, B. These circular coils A-E are, in exactly the sane
way as in Fig 3, constituted by a single, uninterrupted conductor and
provided with simlar connection points for connection to collector |anella
groups. The 35 connections betweend vidual coils are expressly
depi cted -25 1 in Fig 23, as is t wi.ndi ng sense of the coils.
Specifically, -the coils A and B are connected in series with each other**“
between the soldering |ands 216 and 214, nanmely, between the

Cr oss-cqQnnectin onduct a . 2:220 2 e LWLs C and D are
connectgd |nE?e%P§éq%t agh%%%thnﬁéééééh %éol erF% lfénds 216 and
215, nanely, betweeﬁPﬁW@fGF@édyboﬁheCFPﬁdsc@dd@@ﬁoﬁ pafes cenpegted2i8  and

the coils E sapdel w3k @Q&E@%&Q@f Be%%bhﬁﬁtﬂbtQoﬁﬂ&&fﬂbhﬁﬁnﬁﬁtWQ%”ahﬁe
sol dering | ands 215 and naneF§§ bet ween t he cross-connecting
|

conduct or pa?ﬂé!Z?&mﬁﬁg'fo WF@PtﬁQF G sﬂ@&np§°§1€5p&8PFBFtﬁﬁdEF@ ?80
acconnoaatlngzshaaa @27, athenkedlsd CCapnd DOr arehicohneeted ia Seppesss

!nterference %%%h ﬁzgggg%g%h%e%8ghe % erﬁhgcighﬁgl5¥6 %%éraaéng aF 9.,

its underface 'S securé carrier
by cenentingnam#éYUpbsﬁW?&@etbﬁ pﬁ@S#nsonaessongscpndvs&ea pathst B26e .

sol dering | agda 208 Wakeh enes dolilsE"abogd £Ne N EBANGRRRAC 1! 5BG1R8 NS

fromthe three elta- con c0|I-p irs A are
respect i vel yWdsPaepeh © t?ﬁeSEGﬁﬁéépﬁoa Bg%n?1§8in9e?ﬂéen t he

coils B10andn€he&ynebétween ‘the cross-connecting conductor paths 228
and 227.
Further prov1ded is a capacitor module 280

accommodatlng three delta-connected capacitors which serve
to suppress interference effects. The module 280 is

15 electrically insulating at its underface, at which face it
is secured to the carrier member 244, e.g., by cementing.
The upper face of the module 280 is provided with three
soldering lands, to which, as illustrated, the three connec-
ting points from the three delta~connected coil-pairs A'-B',

20 C'-D', E'-F' are respectively soldered. For example, .
the connection poinf 281 between the coils B' and.C' extends _\‘/
out to the soldering land 216, soldered thereto, and from
there, furthermore, extends to the top one of the three
soldering lands on the upper face of the capacitor module

25 280, being soldered to the top land. The two other
connection points are analogously connected, and their
connections expressly shown in Fig 23. The circuit
depiction of the connection of the three capacitors to the
rotor coils and the collector lamellas is the same as

30 in Fig 2. '

The motor'of this third embodiment constitutes a
particularly small variant of the invention, especially
suitable for use in battery powered video recorders, for

 which application low motor weight is of special importance.
35 Self-evidently, however, the motor of the third embodiment



out ‘-0 the sol dering land 216, soldered thereto, and fromthere,
furthernore, extends to the top one of the.three soldering |ands on the _
upper face of the capacitor nodule 25 280, being soldered to the top —
|'and: " The two other connection points are anal ogously connected, and t '
connections expressly shown in Fig 23. The circuit depiction of the
connection of the three capacitors to t&ae-rotor coils and the collector

| anel las is the sane as 30 in Fig 2. The notor of this third enbodi nent
constitutes a particularly small variant of the invention, especially

suitable for use in gsfter power ed videq recorders, for ich applicatiaon
| ow ot or! wei érﬁ nok “Eﬁt%i i fRR;Ecataon,soer. &P BFatRGvever

t he ot or of idimensEichsoniveditagyels, etc26- Ih compalrision tedthe motbr

appl i cation, t L Si I e C pari son to
t he notor of ﬁ%(ra |%r tsftl%gﬁo%g;&%edétﬁt ag:@%f’t zége% r%'gig#og&bhgrj%g as a
somewhat i nf et aeEOmewbaty infderdesr efifiicignpynsi Hoveyer, its dimensipps
of thosesof tRgemal Fraftioht df khbseneddivirNmotdrd dft Ehe0O¥WeEksdbout the

sane. It will b arent _that the formof copnstruction_exhibited by the
third embodi mSMPY ol D58 BOUBRe SO o ERs AHE-e ThowiitooF BPPREEBE
coils, stator tghaltethendoom odf kenstructien axhibited byethef thirtihose
illustrated h i, el f ) i r p i
Ger man' G f enl SABSAITERE" 1 sifual 195135818100 BoEREE, GhelERtHE) fufber
i ncor por at ed 16dr giokomy ceddsnestator poips epd/RE £ollackerhdamstlas
”HQgEaCtHW Ng A fHed B2 EYIROTROEL illustrated herein, merely for example
as shown in Federal Republic of German Offenlegungsschrift
DE-OS 32 17 283, the disclosure of which is incorporated
herein by reference.



coll ector having a circular succession of collector |anellas and at | east
JRENCT 0SS- connecti ng neans which 5 el ectrically connects together.
et er g ned associ ated ones of the collector lanmellas to forma collector -
el | a group, the method conprising initially formng such a colTector in
whi ch the cross-connecting neans electrically c : col | ector
| anel las in 10 addition to the predeterm neEﬂﬁmmumﬁmmgﬂ and t hen
destroying the electrical connection between thes £ QONectkl ng nmeans
and the collector |anellas other than thBe_predetermnm ned associated ones. 2.
A nethod as clainmed in claim1 wherein the 15 form ng step conprises
forming the at | eagar@Re Cross- connecting neans and its associ ated L
collector lanellas as remaiping, por iogs of aL |east one | agrger condu ti ve®
| ayer by renoving supeﬂﬁludgsﬁééﬁq nS tmaﬂﬂ)??%?rlﬁgnétﬁ§6%&§wﬂ%%%%§ ¥in
claiml wherein teellector flmninyg st ed morarsendamssignt € atol kastoane
cross- connect i ng 1G5aA3 3% dd SESpOLLe! slel AFBLEARAhRARLANS! Bidkhs FHA%h
conductive |l ayer by renoving superfluous porti-ons tﬁereo , I'n such a
fashi on thaf the Gleskdiceddyscosnssts t@Ianther aredeteradasd Asseaiaked as
are 25 portiogned Qfr @MRECidYReTitit cl@REINRCELHOE VAl £08dUQECtDT
material. 4. A method 33 cl ai nmed ,i.n cIaLn1%, 2 or.3.mheneLn.tﬁ§ c%llector
‘has at |east two dPBELIRFFEMR I RSCRAAHCOMRELPRY| FOLESRAL: BPFRIng
t oget her respecti sac3) a coprleddter nimedvleisgocthe edrosgscohnebtiogl meane
lanel | as o Torm 8 eanacking GUAREIE ta9ELha-0diiPredtor ITdOMES 1
clainmed in claim ereirn one cross-connectiirng neans 1s forned at one side
of the cirddl ar sadddddonn ter thel predeteradmedaasspsd akes: Inmes3sand then

cross-connecting ﬁ%%&&o&%n@oEﬁEdeibcEEQCQuh%bdﬂéétﬂah betwé?n the cross-
connecting means and the collector lamellas other than

the predetermined associated ones.
2. A method as claimed in claim 1 wherein the
15 forming step comprises forming the at least one cross-
connecting means and its associated collector lamellas
as remaining portions of at least one larger conductive
layer by removing superflﬁbus portions thereof.

3. A method as claimed in claim 1 wherein the

20 forming step comprises forming the at least one cross-
connecting means and its associated lamellas from a
single larger conductive layer by removing superfluous
portions thereof, in such a fashion that the or each -/
cross~-connecting means and its associated lamellas are

25 portions of a respective single one-piece body of
conductive material.

4., A method as claimed in claim 1, 2 or 3 wherein
the collector has at least two cross-connecting means
each electrically connecting together reSpective

30 predetermined associated ones of the collector lamellas
to form a respective collector lamella group.

5. A method as claimed in claim 4 wherein one
cross-connecting means is formed at one side of the
circular succession of collector lamellas, and another

35 cross-connecting means is formed at the other side of



the circul ar succession of collector lamellas. 6. A nethod as clained in

claim4 wherein one cross-connecting neans is 0 —al |y i pfiex -
si de,. and anot her cross-connecting nmeans is fo adi al l'y out
side, of the circular succession of collector ”@Lﬂ"ﬂjﬂﬁlfyjlwt hod as
clainmed in any preceding claimwherein there is= Lf Oty each
collector lanella group a netallic |ayer deposited on an insulating
substrate serving as an insulating carrdz- 8. A nmethod as claimed in claim

1.wherein the formng step conprises formng the circul ar successi on of
col l ector |anell ast®® ehecelastispeeession ¢f golbecter i kameblaser, and

form ng the cross-connegli ng RaBRoAN 4416c PRRATA €15 CEPRIm AC A dile Jrié’it

in§ﬂ|ating carrier. 9. A nethod, as cl ai ned |£ claim 8 wherein the circular
successi on of col | EEPoT~FAMRPFELNA MR L5 ofSrEeAnatt ithe madialdve iamer
formed as remai ni ngifest iands anfothereseesssveonmsgieing ondassi 16 Ifaymeddlat
renoval of superfl S | NS e 10, A pet clained in claiin 8
or 9 wherein the fg@%1ﬁggé%gfyc%%EE%sgédgétéglFgﬁi%g%gaiaﬁfgﬂﬁcﬁﬁﬁﬁ%&xqéﬂ1
bet ween conduct i vec@beeteBHrkanml iz, second face of the carrier and

predeternined | anel las pp the détnbal 4P Ofathedcald i 8hy RIrRVediiAg MAdn
coils at the second face of, the gcarrier,,_and _establishing electrical
connection bet weer IHESHD eTDi 18 tFRF JRIRY i SACR sRidachar tameddiachy
establ i sh el ectri omtoapnrecnieta lHetovedayelre de@positeid soandn hensulating
predetermned | a | ce. of J ' | ating carrier.

11. A nethod as%gﬁte%%%ﬁﬁ%e{%%} eae‘]';lerl?#] af%ke_&lt's used for the
ok_gach collector |anel§a glolethad: &g icladped deposlaim bdnwheredsultie ng

substrate serving fsroid¥y | §6¢b abbRPrE3esi 8brming the circular succession
' of collector lamellas on the first face of a flat

inshlatihg carrier, and forming the cross-connecting
means on the opposite second face of the flat
insulating carrier.

9. A method as claimed in claim 8 wherein the
circular succession of collector lamellas and the
cross-connecting means are each formed as remaining
portions of a respective larger conductive layer by
removal of superfluous portions thereof.

10. A method as claimed in claim 8 or 9 wherein
the forming step éomprises establishing electrical

N\ connection between conductive connectors on the second
face of the carrier and predetermined lamellas on the
first face of the carrier, providing motor coils at the
second face of the éarrier, and establishing electrical
connection between the motor coils and the conductive
connectors to thereby establish electrical connection
between the motor coils and the predetermined lamellas
on the first face of the flat insulating carrier.

11. A method as claimed in claim 8, 9 or 10
wherein there is used for the or each collector lamella
gfoup a metallic layef deposited on an insulating
substrate serving as the insulating carrier.



-29- 12. A nethod as clainmed in claim7 or 11 wherein the formng step

co ses etching away portions of the netallic |ayer to | eave remaining
poggg%ns whi ch constitute the at | east one collector TanelTa group and
superfluous portions electrically connecting th ng neans to
collector lanellas other than the predeterm ned(ﬂmmﬂﬂ# E g!, and
utilizing the superfluous portions during subsequent ga vanls posi tion of
additional netallic material onto the remai ning portions of the netallic
| ayer, and wherein the destroying step eé&prises thereafter renoving the
superfluous portions. 1 A_net hod .as cl one of ¢

wherein a sheet netal . i%er Psmﬁ§gﬂdf85 Fﬁ dL %&ﬁﬁﬂj ftygpergﬁn
A net hod as cIa|neﬂhenfcfming1§tmbec@mpribesfetahnggsaw@ycpuptiees of the
|n|t|aInyormng |4l or. Kk ge

t he col |l ector XF?%% fg%n oln%ggot S"’%%‘t’eg?te?ajfgﬁﬂgt ?ﬁgscorrp%g%lﬁg
form ng the bl ank opratipete uthe a‘énbl%aﬁgommcg bggt@bnh@reelhg growR and
di scontinuous frong ffm@ﬁslﬁmi@ﬁs %h@étfh@&lﬂj‘%@ﬁ&é’@éﬁﬁ E'EQ cross-
associ ated ones of the collector Ilas A% rgd as m% in h
claim 14 conpri si nﬁo?ﬂ??FH“Fym‘FBPﬁ J&ﬁq%‘é APtk R ﬁr Ak, sthe wo
Cross-connecting npnaﬁeﬂaehmellmdruseéd:;uadrm@cbm,t ogadhartibi;p&mg vtehe
collector lanellas Qée?ﬂe‘?@?gt' S’r‘é(llétfgt?ruffﬂﬁ ggg ong

pOI‘tIOI’l of each CI‘OS connec orma uct ve COI’I act
tab, and enbeddi ngd@ePoBd4domHoR¥i éﬁslJdil@h@lc@que%l»b?-cbmémelimlelcé'&q|§]a$|y

i nsul ating nateri %eﬁ@iﬁi‘n&%ék@ﬂén%h%fb%ﬁe Ufl@eﬁé’l‘ﬂi'&t !Léigeﬁonta@ﬁt vh?é&sem _
except for the frege en%I ortions of t as cl i n \U

abs,
any preceding cl ai /€n rr?é”tr’r‘?e %?%% GP‘“8§'?‘§8F| g:ﬁ,eﬁ&a @Ieéctrr"’r’%%‘fmg “nd

superfluous portions.
13. A method as clalmed in any one of clalms 1-6,

whereln a sheet metal layer is used for the or each
conductive layer.

14. A method as claimed in claim 13 wherein the
forming step comprises initially forming a collector
blank of sheet metal in which gaps separate the
collector lamellas from one another, the step of
destroying comprising forming the blank with apertures
rendering the cross-connecting means discontinuous from
collector lamellas other than the predetermined
associated ones of the collector lamellas. W,

15. A method as claimed in claim 14 comprising
initially forming the collector blank with at least two
cross-connecting means each électrically connecting
together respective collector lamellas of a respective
collector lamella group, bending up a portion of each
cross-connectihg means to form a bent-up conductive
contact tab, and embedding at least portions of the
collector blank in electrically insulating material
which énvelops the bent-up conductive contact tabs
except for the free end portions of the tabs.

16. A method as claimed in any preceding claim
1nclud1ng the step of establishing electrical



-30- -connection between a plurality of nmotor coils and collector |anellas
while the coils are still constituted by a single uninterrupted tonduct

17. A method of manufacturing a pl anar-geonetry I
direct-current nmachine substantially as herei anlﬂIHHﬁ@ﬂH[lﬂe’HﬂLéB A
pl anar - geonetry col |l ector when manufactured by a*net had as €l a+fred i n any
preceding claim -30-

connection between a plurality of motor coils and
g collector lamellas while the coils are still
~ constituted by a single uninterrupted conductor.
17. A method of manufacturing a planar-geometry
" collector for a direct-current machine substantially as
hereinbefore described.
18. A planar-geometry collector when manufactured
by a method as claimed in any preceding claim.




