CATALOGO

541.17/042005

MANUAL DE BOBINAGEM

étricos de Indug
yVIhCKEII:ISI(CHEMEN

-HANDBUCH

WINDING MANUAL

7

Motors

e g

&
N

0

ric Induct

Ll

Elect




INDICE

MANUAL DE BOBINAGEM

TINTRODUGAD ottt ittt e it e et e e e e e e e

2. CALCULO DOS DADOS DE BOBINAGEM — MOTORES TRIFASICOS. ... . ..o . ..

2.1
2.2

Determinacdodonimerode Espiras. . . . .. ..ot i i it i e
Determinacdoda Bitolado Fio. . .. ... .. i i e

2.3  Ajuste Final — Fatorde Enchimento. . . . .. ..o oot e e e e e e

3. CALCULO DE DADOS DE BOBINAGEM — MOTORES MONOFASICOS. .. .. .........

3.1
3.2
3.3

Determinagdo do nimero de Espiras. . . . v v vttt e e e e e
Determinagdoda Bitolado Fio. . .. ... i it i
Escolhado Condensadorde Partida. . . .. .. .o i ittt e e e

4. INTERPRETAGCAO E LOCALIZACAODEESQUEMAS . . ... oo

4.1
4.2
4.3

Indice — Trifasicos de Polaridade Gnica . . . . v v oo oo e et e e e e
Indice — Trifasicos de dupla Polaridade . . .. .. ...ttt
INdice — MONOFASICOS. + o v v vt e e e e e e e e e e e e

INHALTSVERZEICHNIS DER MATERIE DIESES HANDBUCHES

WICKELSCHEMEN HANDBUCH

1. EINFOHRUNG. ... ..o v' oo, B

2. BERECHNUNG DER WICKELDATEN — DREIPHASENMOTOREN . .. . .............

2.1
2.2
2.3

Festlegungder Anzaht von Windungen. . . .. .. ... ... . . . ..
Festlegungder Drahtstarke . . . ... .. .. . . i e e
Endausgleich des Fillfaktors. . . . . e e

3. BERECHNUNG DER WICKELDATEN — EINPHASENMOTOREN . .. ...............

3.1
3.2

Festlegung der Anzahlvon Windungen. .. ... ... .. .ottt e
Festlegungder Drahtstarke . . .. .. ... ... .. . e

3.3  Auswahl des Anlaufkondensators. . . .. . .. .ttt i e e e

4. ERKLARUNG UND LOKALISIERUNG DERSCHALTSCHEMEN. .. ...............

4.1

Verzeichnis-Dreiphasenmotoren Einzelpolaritat. . .. .. ... ... ... ... ...

4.2 Verzeichnis-Dreiphasenmotoren Polumschaltbar . . . .. ......................

4.3

Vérzeichnis-Einphasenmotoren . .. .. .. ... ... ...

WINDING MANUAL

1 INTRODUCTION . . L e e i

2. CALCULATION OF WINDING DATA — THREE-PHASEMOTORS .................

2.1
2.2

Determination of Numbers of TUMS. . ... . .o 0 it i e e e e e
Determination of Wire Size . . . . . ... .. it i i e

3. CALCULATION OF WINDING DATA — SINGLE-PHASEMOTORS . ... .............

3.1
3.2

Determination of Numbers of TUrns . . . ... oo o it i it e e e e e e et e e
Determination of Wire Size . . . . .. .. ... e

4. INTERPRETATION AND SELECTION OF DIAGRAMS . . . .. ... .o it

4.1
4.2
4.3

Index — Single-speed Three-phase Diagrams . . . . .. ... .. ittt i,
Index — Two-speed Three-phase Diagrams . . . . .. ... ..ttt e i
Index — Single-phase Diagrams. . . . . . ot v vt ittt e e e

pég.

pég.
péag.
péag.
pég.

pag.
pag.
pag.
pég.

pég.
pag.
pég.
pég.

Seite

Seite

Seite
Seite
Seite

Seite

Seite
Seite
Seite

Seite

Seite
Seite
Seite

page

page
page
page
page

page
page
page
page

page
page
page
page

~NOoTWw N

11
12

13
16
23
24

~NOoOrTWw N

11
12

13
16
23
24

N WO

11
12

13
16
23
24






MANUAL DE BOBINAGEM

WICKELSCHEMEN HANDBUCH IiiEg

WINDING MANUAL

1. INTRODUCAO

Dada a grande amplitude do campo de utilizacdo dos motores elétricos WEG, é natural que muitas vezes estes
sejam submetidos a condicGes de trabalho particularmente adversas, por longas jornadas e com protecdo nem
sempre eficaz.

E sabido que uma das mais importantes politicas de vendas é justamente a facilidade e rapidez com que os
motores sdo recuperados e colocados novamente em condicdes de uso.

Visando fornecer aos Assistentes Técnicos subsidios para a rebobinagem de motores elétricos assincronos de
inducdo, monofasicos e trifasicos, obedecendo as especificacdes e padrdes empregados pela propria fabrica,

este manual apresenta uma coletdnea de todos os esquemas utilizados, instrucSes de localizacdo e interpretacio,
bem como roteiro para calculo elementar dos dados de bobinagem.

1. EINFUHRUNG

Unter Beriicksichtigung der zahlreichen Verwendungsmdglichkeiten flir WEG Elektromotoren ist es
verstandlich, wenn diese oft fir Iangere Zeit unter besonderen Bedingungen und nicht immer
zweckentsprechendem Schutz verwendet werden.

Der wichtigste Punkt in der Verkaufspolitik ist die Tatsache, dass die Motoren schnell und mit Leichtigkeit
instand gesetzt werden kdnnen, um wieder neu verwendet zu werden.

Um die Reparaturwerkstatt bei der Neuwicklung von Einphasen - und Dreiphasenmotoren

behilflich zu sein, dass Einzelheiten wie auch Normen der Fabrikation genau beachtet werden sollen, sind in
diesem Handbuch Erklarungen {iber alle gebrduchlichen Diagramme, sowie Instruktionen enthalten, um die
Wickeldaten zu berechnen.

1. INTRODUCTION

Due to the wide range of applications for WEG motors, they are often subject to severe operating conditions
for long periods and with inadegquate protection.

Repairing, and putting them back into service in the shortest possible time, is one of the most important goals of
the WEG Motor Service Policy.

This Manual provides Service Technicians with information concerning the re-winding of induction motors, single
and three-phase, following the same specifications and standards used by the Factory. It contains all the
winding diagrams normally used, instructions for their selection and interpretation, as well as a procedure for
basic winding data calculation.
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2. CALCULO DOS DADOS DE BOBINAGEM — MOTORES TRIFASICOS

O roteiro apresentado a seguir tem como finalidade a apresentacdo de um método prético e simples de cdiculo
da bitola do fio e quantidade de espiras de motores, cujos dados originais sejam desconhecidos.

E importante observar que, sempre que o motor ainda possuir a bobinagem original, esta deve ser copiada.
Isto porque o método aqui apresentado, embora apresente resultados satisfatorios, ndo conta com os recursos
de sofisticacdo de célculos e equipamentos existentes na fabrica, que possibilitam um alto grau de otimizacdo
das caracteristicas e racionalizacdo do consumo de material.

Os dados que devem ser copiados da bobinagem original sdo: dados que constam na placa de identificacdo,
nGmero de ranhuras, nimeros de bobinas, tipo de ligacdo, nimero de espiras de cada bobina, forma e dimensdes
de cada bobina, passo do enrolamento e se¢do do condutor. Estes dados devem ser os mais completos e exatos
possiveis, facilitando assim o rebobinamento do motor.

O roteiro aplica-se a motores assincronos trifasicos, de inducdo, rotor de gaiola, totalmente fechados, ventilacdo
externa, (TFVE), polaridade Unica.

2. BERECHNUNG DER WICKELDATEN — DREIPHASENMOTOREN

Nachstehende Ausfithrungen haben den Zweck, in einfacher und praktischer Art und Weise zu erklaren, wie die
Berechnung der Drahtstérke und die Anzahl der Wicklungen kalkuliert werden muss, wenn es sich um Motoren
handelt, deren Original-Wickeldaten unbekannt sind.

Wichtig ist zu beachten, dass, wenn der Motor noch seine Original-Wicklung hat, diese kopiert werden sollte.

Das ist deshalb empfehlenswert, weil die in diesem Handbuch ausgeflhrte Methode, obwohl sie zufriedensteliende
Resultate ergibt, nicht tber die modernen Einrichtungen der Fabrik verfiigt, die einen hohen Grad

an Genauigkeit und optimalen Materialverbrauch erméglichen.

Von der Originalwicklung miissem folgende Daten kopiert werden: Angaben die auf dem Leistungsschild vermerkt
sind, Anzahl der Nuten, Anzahl der Spulen, Typ der Schaltung, Anzah! der Windungen fiir jede Spule, Form und
Masse jeder Spule, Wickelschritt, Drahtquerschnitt.

Diese Daten miissenn so vollstindig und genau sein, um die Neuwicklung des Motors zu erleichtem.

Diese Methode ist anwendbar fiir Drehstrommotoren, mit Kafiglaufer, vollkommen geschlossen, mit
Aussenkiihlung, Einzelpolzahl.

2. CALCULATION OF WINDING DATA — THREE-PHASE MOTORS

The procedure outlined below presents a simple and practical method for determining the wire size and the
number of turns per coil, when the original winding data is unknown.

Whenever possible, the original winding shoulid be copied. Although this method usually gives satisfactory
results, it does not offer the optimization of performance and materials obtained with the sophisticated
methods and equipment used in the Factory.

The data to be copied from the original windings are:
Nameplate data, number of slots, number of coils, type of connection, number of turns per coil, shape and
dimensions of coils, winding pitch and wire size. This information should be as complete and accurate as

possible, to make the re-winding job easier.

The procedure bellow applies to squirrel-cage, totally enclosed fan-cooled (TEFC), single speed, three-phase
induction motors.
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2.1. DETERMINACAO DO NUMERO DE ESPIRAS
2.1.1. Dados necessarios

Di — Diametro interno do estator {cm)

— Comprimento do pacote {cm)

— Numero de pdlos

— NUmero de ranhura do estator

— Inducédo estimada no entreferro (5 KGauss)
— Frequéncia da rede (Hz)

— Tensdo da rede {V)

< hPWzZz U

2.1.2. Procedimento

a) Localizar o esquema a ser utilizado, conforme instrucées do capitulo 4, determinando o
passo médio de enrolamento (p).

b} A partir do passo médio, determinar o fator de enrolamento (£), pela Tabela de Dados Técnicos
para escolher ou modificar o Passo do Enrolamento (ANEXO 2).

2.1 FESTLEGUNG DER ANZAHL VON WINDUNGEN

2.1.1 Erforderliche Daten

Di — Innendurchmesser des Stators {cm)

L. — Paketlange

P — Anzahl der Pole

N — Anzahl der Statornuten

B — Geschatzte Induktion des Luftspaltes (5 KGauss)
f — Netzfrequenz {Hz)

V — Netzspannung (V)

2.1.2 Verfahren

a) Bestimmung des anzuwendenden Schemas, gemdss Instruktion Kapitel 4, Mittelschritt der
Wicklung bestimmen (p).

b) Ausgehend vom Mittelschritt, Wicklungsfaktor (£) mit Hilfe der Tabelle technische Daten
bestimmen, um den Wickelschritt auszuwéhlen oder zu dndern (Anlage 2).

2.1 DETERMINATION OF NUMBER OF TURNS
2.1.1 Required data

Di — Internal diameter of stator {(cm)

L — Length of stack (cm)

P — Number of poles

N — Number of stator slots

B — Estimated flux-density in Air Gap (5 KGauss)
F — Supply frequency (Hz)

V — Supply voltage (V)

2.1.2 Procedure

a) Select the diagram to be used, according to instructions in chapter 4, and determine the mean
winding pitch (p).

b) From the mean winding pitch, determine the winding factor (£). Refer to the Technical Data
Table (Appendix 2) to select or modify the winding pitch.
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¢) Calcular o Passo Polar {tp}):

3.14 x Di
P

d) Fluxo magnético estimado (¢):

tp = (cm)

P = BxtpxL (MMaxwel)

1000
e) NUmero de espiras por fase (ZF}:
ZE = 50 x V x k x k1
222xp xfx§& k2
Onde: k = 1 Paraenrolamento em camada dupla
k = 2 Paraenrolamento em camada dnica
k1 = Numero de ligacdes em paralelo para tensdo especificada
k2 = 1 Para ligacdo em tridangulo
k2 = 1,73 Para ligacdo em estrela

¢) Berechnung des Polschrittes (tp):

tp = 3,14 x Di
P

d} Geschatzter magnetischer Fluss (¢):

{cm)

@ = m—)s—l: (MMaxwel)
1000

e} Anzahl der Windungen pro Phase (ZF)

ZF = 50x V X ka1
222xpxfxé k2

(Erklarung: k =1 fiir Wicklung in Doppelschicht
k =2 fur Wicklung in Einzelschicht
k1=2Zahl der Parallelanschiusse fir eine Spannung
k2 =1 fur Dreieckschaltung
k2=1,73 fir Sternschaltung.

¢} Calculate the Pole pitch (tp):
3,14 x Di
tp =

P
d} Estimated magnetic flux (¢):

{cm)

_BxtpxlL

) 1000 {(MMaxwel)
e) Number of turns per phase (ZF)
7F = 50 x V x kxki
222 xpxfxé k2

Where: k = 1 for double-layer winding
k =2 for single-layer winding

k1 = number of connections in parallel for specified voltage

k2 = 1 for delta connection.
k2 = 1,73 for star connection.
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f) Namero de espiras por bobina (Z):

3 x ZF
N

Z =

O valor adotado devera ser o niimero inteiro mais préximo.

Para valores muito pequenos de Z, quando este arredondamento for superior a 5%, é necessario a escolha de
esquema com maior nimero de ligagGes em paralelo, aumentando-se assim o nimero de espiras e minimizando

O erro.

2.2. DETERMINACAO DA BITOLA DO FiO

a) A secdo do fio a ser usado pode ser determinada pela formula:

| x k2
dx 1,73 x k1

S =

f) Anzahl der Windungen fiir die Spule (Z):

7 = 3 x ZF
N

Der angenommene Wert muss der ganzen Zah! am nachsten sein.

Fir sehr kleine Z Werte, wenn die Abrundung mehr als 5% betragt, ist es notwendig die Schaltung mit einer
grosseren Zahl von Parallelanschlissen zu wiahlen, dadurch erhoht sich die Anzahl der Windungen und

verringert sich der Fehler.
2.2 BESTIMMUNG DER DRAHTSTARKE
a) Das zu verwendende Drahtprofil wird mit folgender Formel bestimmt;

I x k2
dx 1,73 xk 1

S =

f) Number of turns per coil (Z):
_ 3 x ZF
N

4

The value used must be the integer closest to the calculated value.

For very low Z values, when rounding error is over 5%, it is necessary to select a diagram with a larger number of
connections in parallel, therefore increasing the number of turns and reducing the error.

2.2 DETERMINATION OF WIRE SIZE

a) The cross section of wire to be used can be determined by the following rule:

_ I x k2
dx 1.73 x k1
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Onde S = Secdo do fio, em mm?

= Corrente nominal do motor {obtida da placa de identificacdo do motor ou do catélogo)

{

d = Densidade de corrente, escothida em funcdo da poténcia do motor conforme abaixo:
Menores ou iguais a 10CV: até 7 A/mm?
De 10 a 50CV: no maximo 5,5 A/mm?
Acima de 50CV aconselhamos a consulta & Fabrica, face as caracteristicas muito peculiares
de cada motor.
k1 ek2 = Conforme definidos no item 2.1.2. letra “‘e’’ {(nimero de espiras por fase).
b) A bitola do fio é obtida através da Tabela do Fio de Cobre Esmaltado (Anexo 1), onde escolhe-se aquela

correspondente a secdo normalizada imediatamente superior a calculada. No ANEXO 3, apresentamos
uma Tabela Comparativa das Bitolas do Sistema AWG e do Sistema Métrico e a respectiva variacdo
percentual da area da secdo transversal.

Erklarung: S = Drahtprofil in mm?

Nennstrom des Motors {ersichtlich auf dem Leistungsschild oder Katalog)

Q.
i

Stromdichte, ausgewahlt in der Leistungsfunktion des Motors, wie nachstehend:

Kleiner oder gleich bis 10 PS: 7 A/mm?
Von 10-50 PS: héchstens 5.5 A/mm?

Uber 50 PS raten wir in der Fabrik anzufragen, wegen der besonderen Eigenschaften jedes
Motors.

k1 und k2 = Wie unter Punkt 2.1.2 Buchstabe “e” beschrieben (Windungsanzahi pro Phase).

Die Drahtstirke wird mit Hilfe der Tabelle fiir emaillierten Kupferdraht (Anlage 1) bestimmt und
diejenige ausgewahlt wird, die dem Normalprofii entspricht und unmittelbar iiber der berechneten liegt.
Anlage 3 enthalt eine Vergleichstabelle der Drahtstarken System AWG und des metrischen Systems, wie
auch die entsprechenden prozentualen Variationen der Querschnittflache.

z

Where:S = Cross section of wire in mm?

| = Rated current of motor (from the natjneplate of the motor or from the catalogue)
d = Current density, selected by horse power of motor, as follows:

Under or equal to 10HP: up to 7 A/mm?

From 10 to 50HP: maximum 5.5 A/mm?

Over BOHP we recommend consulting the factory because of the peculiar characteristcs of
each motor.

k1 and k2 = as specified in item 2.1.2 letter ‘e’ {number of turns per phase).

b) The diameter of wire is obtained in the enamelled copper wire table (Appendix 1), where the size

which corresponds to the standardized section immediately above the calculated one is selected. In
Appendix 3, a comparison table between gauges of the AWG system and the METRIC system is shown,
as well as the corresponding percentage variation of the cross sectional area.
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2.3. AJUSTE FINAL — FATOR DE ENCHIMENTO

A relacdo entre a secdo de cobre dos fios e a drea da ranhura é chamada FATOR DE ENCHIMENTO, cujos
valores ideais sdo apresentados a seguir, para varios tamanhos de ranhuras:

Area de ranhura {(mm?) Fator de enchimento
30-50-75-100- 150 0,28-0,32-0,37-0,40-0,43

Valores muito abaixo deixardo os fios muito soltos dentro das ranhuras; valores acima aumentardo
consideravalmente o tempo de insergdo das bobinas.

No campo a determinagdo da area da ranhura é pouco pratica, porém por experiéncia ou por tentativas
podera ser feito o ajuste final do nimero do fio, caso o enchimento fique muito alto ou muito baixo.

OBS.: O ajuste na fabrica é feito a partir de ensaios e calculos precisos, sempre tomando-se em conta a
elevacdo de temperatura do motor e buscando-se valores 6timos das demais caracterfsticas.

Por isso deve-se desconfiar se 0 ajuste resultar em valores de densidade de corrente em completa
discordancia dos valores apresentados como tipicos.

O méximo fator de enchimento executavel, para fios de Secdo circular, estd em torno de 0,45.

2.3 ENDAUSGLEICH — FULLFAKTOR

Das Verhaltnis zwischen Drahtprofil und Nutenfliche wird mit FULLFAKTOR bezeichnet, dessen ideale

Werte far verschiedene Nutgrossen nachstehend angefGhrt sind:

Drahtprofil {(mm?} Fiillfaktor
30-50-75-100- 150 0,28-0,32-0,37-0,40-0,43

Bei sehr niedrigen Werten wiirden sich die Drahte lose zwischen den Nuten befinden, hohere Werte wiirden

die Zeit des Einsetzens der Spulen betrachtlich erhGhen,

Anmerkung: Der Ausgleich in der Fabrik ist aufgrund von erforderlichen Priifungen und Berechnungen
erfolgt, die Temperaturerhohung des Motors wurde berlicksichtigt und ausgezeichnete Werte,
den charakteristischen Verlauf betreffend, erzielt.

Infolgedessen muss man misstrauisch sein, wenn der Endausgleich fiir die Stromdichte
Werte ergibt, die zu den als typisch angegebenen im kompletten Gegensatz stehen.
Der grosste, ausfihrbare Fullfaktor fiir Drahte mit kreisformigem Querschnitt, ist im
Kreise 0,45.

2.3 FINAL ADJUSTMENT — SLOT PACKING FACTOR

The ratio of the cross section of copper wire to the slot area is called SLOT PACKING FACTOR, the ideal
value of which should be as follows:

Slot area (mm?) Slot packing factor
30-50-75-100- 150 - 0,28-0,32-0,37-0,40-0,43
Very low values will allow the wires to be too loose in the slots; very high values will considerably increase
the time taken to insert the coils.

In field work, it is not easy to determine the slot area, but by trial and error, the final adjustment of the
wire size can be made, in order to achieve the optimum factor.

Note: The adjustment at the factory is made by tests and exact calculation, always taking into
consideration the temperature rise of the motor and optimization of other characteristics.

For this reason, it is necessary to be aware if the adjustment results in the values of current density
differing completely from the typical values shown.

Maximum allowable Slot Packing Factor for cross section of copper wire should be around 0,45.
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3. CALCULO DE DADOS DE BOBINAGEM — MOTORES MONOFASICOS
Valem aqui as mesmas consideracSes feitas com referéncia aos motores trifasicos, com as seguintes observacOes:

a) Aplica-se a motores monofasicos de indugdo, rotor de gaiola, condensador de partida, abertos, ventilacdo
interna;

b) Para poténcias superiores a 1CV recomenda-se a consulta & fabrica, face as suas caracteristicas peculiares
de dificil dimensionamento;

c) Considerar-se-4 que os motores poderdo funcionar em duas tensdes (110/220, por exemplo), que é o caso
mais comum.

3.1. DETERMINACAO DO NUMERO DE ESPIRAS
3.1.1. Dados necessérios:

Di — Didmetro interno do estator (cm)

3. BERECHNUNG DER WICKELDATEN — EINPHASENMOTOREN

Hier sind dieselben Uberlegungen, die in bezug auf Dreiphasenmotoren gemacht wurden gliltig, jedoch unter
Beachtung folgender Punkte:

a) Anwendbar fur Einphasen-induktionsmotoren, mit Kafigiaufer, Anlaufkondensator, offen, Innenkiihiung;

b) Fir Leistungen Giber 1 PS empfiehlt es sich bei der Fabrik anzufragen, hinsichtlich der charakteristischen
Eigenschaften, sowie schwierigen Messungen;

c) Es muss beriicksichtigt werden, dass die Motoren mit zwei Spannungen (z.B.110/220 V.) arbeiten kénnen, das
ist meistens der Fall,

3.1 FESTLEGUNG DER ANZAHL VON WINDUNGEN
3.1.1 Notwendige Daten

Di — Innendurchmesser des Stators {cm)

3. CALCULATION OF WINDING DATA — SINGLE-PHASE MOTORS
The same instructions as given for three-phase motors are applicable, however with some further comments:
a) This is to apply to induction single-phase motors, with squirre! cage, capacitor start, drip proof, fan cooled;

b) Over 1 horse power, it is recommended that the factory is consulted because of particularly difficult
dimensioning.

¢) It should be considered that the motors may operate on two voltages (e.g. 110/220).
3.1 DETERMINATION OF NUMBER OF TURNS
3.1.1 Required data:
Di — Internal diameter of stator (cm)

L — Length of stack (cm)
P — Number of poles
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L — Comprimento do pacote (cm)
P — Namero de pbdlos
N — Nuamero de ranhuras do estator
B — Indugdo estimada no entreferro (b kGauss)
f — Freqgiéncia da rede (Hz)
V — Tensdo da rede (V)
3.1.2. Procedimento
a) Localizar o esquema a ser utilizado, conforme instrugGes do capitulo 4, verificando o passo de
enrolamento tanto da fase principal quanto da fase auxiliar;
b) Determinar, através da tabela | abaixo:
— Fator do enrolamento da fase principal (£p)
— Fator de enrolamento da fase auxiliar {£a)
— Fatores de distribuicdo de espiras da fase principal (fp1  fp2. .. fpn
— Fatores de distribuicdo de espiras da fase auxiliar (f31, f32 .. . fan).
L — Paketlange (cmj)
P — Anzahl der Pole
N — Anzahi der Statornuten
B — Geschatzte Induktion des Luftspaites (5 KGauss)
f — Netzfrequenz (Hz)
V — Netzspannung (V)
3.1.2 Verfahren
a) Bestimmung des anzuwendenden Schemas, gemadss Instruktion Kapitel 4, Wickelschritt
Oberprifen, sowohl in der Haupt — wie auch in der Hilfsphase;
b) Gemadss Tabelle | unten, bestimmen:
— Wicklungsfaktor der Hauptphase (£ p)
— Wicklungsfaktor der Hilfsphase (£ a)
— Faktoren der Spiralenverteilung der Hauptphase (fp1, fp2. . - - fon)
— Faktoren der Spiralenverteilung der Hilfsphase (fa1, fa2, .. . fan).
N — Number of stator slots
B — Estimated flux density in Air Gap (5 KGauss)
f — Supply frequency (Hz}
V — Supply voltage (V)
3.1.2 Procedure

a) Select the diagram to be used, according to the instructions in chapter 4, checking the winding
pitch for both the running and starting winding.

b

Determine, from table 1, the following:

Winding factor of the Running Winding (£ p)

— Winding factor of the Starting Winding (¢ a)

— Turn distribution factors of the Running Winding (fp1, fp2. . . . Tpn)
Turn distribution factors of the Starting Winding {fa1, fa2, . . . Tanj

{
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TABELA 1| TABELLE | TABLE |
N¢ ranhuras Passo do Fator de f1,f2,...fn Namero de
do estator enrolamento enrolamento fatores para distribuicdo bobinas

(p) de espiras p/ grupo
Anzahl der Wickel- Wicklungs- f1,f2,...fn Anzahl der
Nuten im Stator schritt faktor Faktor fiir die Verteilung Spulen pro
{p) der Windungen Gruppe
Number of Winding Winding fq1,f2,...fn Number of
stator slots pitch factor Factors for distribution Coils per
(p) of turns Group
Polos, Pole, Poles
i v vi
24 36 1:6 0,966 1,0 1
1:4:6 0,857 0,42;0,58 2
32 48 1:6:8 0,912 0,46;0,54 2
1:4:6:8 0,829 0,23;0,36;0,41 3
18 36 1:5:7:9 0,855 0,26;0,35;0,39 3
1:6:8:10 0,913 0,28;0,35;0,37 3
1:3:5:7:9 0,794 0,12;0,23;0,30;0,35 4
24 48 1:10:12 0,959 0,48;0,62 2
1:8:10:12 0,855 0,29;0,34;0,37 3
1:6:8:10:12 0,855 0,18;0,24,;0,28; 0,30 4
1:4:6:8:10:12 0,806 0,10;0,17;0,21,0,25; 0,27 5

¢) Polteilung (tp)
berechnen

_ 3,14 x Di
p

c¢) Calcular o Passo Polar (tp) c) Calculate the Pole Pitch (ip)

3,14X Di (cm)
p tp

tp = 3,14 x Di
{cm) p

tp = (cm)

d) Fluxo magnético estimado (¢) d) Estimated magnetic flux (¢)

d) Geschatzter magnetischer

¢ = BX®XL (MMaxwel) Fluss () ¢=BXW®XL (MMaxwel)
1000 1000
o = Bx®xL (mmaxwel)
e) NUmero de espiras por fase 1000 e) Number of turns per phase
(principal). (Running Winding).
V x50 x kI e} Anzahl der Windungen pro ) V x50 x ki

Zp = Phase {Hauptphase) Zp

222xépxox f 2,22xfpxox f

7 = Vx50 xKki
222xEpxoxf Where ki = Number of
connections in parallel for

specific voltage.

onde k1 = NUmero de ligagcOes em
paralelo para a tensdo especificada
Erklarung . ... .. k1= Anzahl
der Parallelschaltungen fir
spezifizierte Spannung

f) Namero de espiras de cada
bobina (principal). f) Number of turns of each coil

{Running Winding).

Zpt = Zpxfpl f) Anzahl der Windungen in
P Zp x fpl
D jeder Spule (Hauptphase) Zp1 = £p X Tpl
P
4 fp2 _Z fp1
Zpp = £PX1PS Zp1 = 2P X 2o s 02
: p Zpp = ZPX 102
P
Zp2 = Zp x fp2
p

10
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zZ f
Zpn = pXx'pn
p

g) NUmero de espiras por fase
{auxiliar).

Za = Zpx épx k3 x Va
faxkyxV

onde k3 = é obtido da tabela II
(ftem 3.3.), em funcéo da
poténcia do motor.

Va = Tensdo de trabalho da fase
auxiliar.

Zp, p, a, k1, V — ja definidos
anteriormente.

h) NUmero de espiras de cada
bobina (auxiliar).

Za x fal

7,1 = Laxfa
p

Z 2

Zao = axfa
P

Zan:Zaxfan
p

3.2 DETERMINAGCAOQ DA
BITOLA DO FIO

3.2.1 A secdo do fio da fase
principal pode ser
calculada pela formuia:

|

d x ki

onde

Sp = Secdo do fio em mm?

11

d Densidade de corrente em
A/mm?

I = Corrente nominal em
ampeéres {obtida da placa de
identificacdo do motor ou do
catadlogo).

A bitola do fio ¢ obtida através
da Tabela do Fio de Cobre
Esmaltada do (ANEXO 1), onde
escolhe-se aquela correspondente
a secdo normalizada
imediatamente superior.

f
Zpn = Zp x Tpn
p

g) Anzahl der Windungen pro
Phase (Hilfsphase)

74 = Zpx £px k3 x Va
taxklxV

Erklarung k3 = erhalten aus
Tabelle !l {Punkt 3.3) in
Ubereinstimmung mit der
Leistung des Motors.

Va = Arbeitsspannung der
Hilfsphase Zp, p, a, k1, V —
schon vorher bestimmt.

h) Anzahl der Windungen jeder
Spule (Hilfsphase)
Zal = Za x fal
p
ZaD = Za x fa2
p

Zan = Za x fan

P

3.2 FESTLEGUNG DER
DRAHTSTARKE

3.2.1 Das zu verwendende
Drahtprofil der Hauptphase
kann nach folgender Formel
berechnet werden:

Sp =
d x ki
Erklarung
Sp = Drahtprofil in mm?
d = Stromdichte in A/mm?

It

| Nennstrom in Ampére
(ersichtlich aus dem
Leistungsschild des Motors
oder Katalog).

Die Drahtstarke ist ersichtlich
aus der Tabelle fir emaillierten
Kupferdraht (Anlage 1} und
man diejenige auswéhlt, die
dem néchst héheren Drahtprofil
entspricht.

Z f
an = £p X 'pn
p

g} Number of turns per phase
(Starting Winding).

7, = Zpx £p x k3 x Va
faxkyxV

Where k3 = it is obtained from
table 11 (item 3.3) according to
horse power of motor.

Va = Working voltage of Starting
Winding.

Zp, p,a, k1, V — already
determined previously.

h) Number of turns of each coil
(Starting Wipding).

z 1

Zal = a x fa
p

Z

Zao = a x fa2
p

Zan:Zaxfan
p

3.2 DETERMINATION OF
WIRE SIZE

3.2.1 The cross section of wire
for the Running Winding can be
calculated by the foliowing
formula:

Where

Sp = Cross section of wire
in mm?2.

d = Current density in A/mm?.

| = Rated current in Amperes
{obtained from the nameplate
of the motor, or from the
catalogue).

The wire diameter is obtained
from the enamel-covered copper
wire table {Appendix 1), where
the size, which corresponds to
the standard section immediately
above the calculated one, is
selected.

11
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3.2.2 Bitola do Fio da Fase
Auxiliar

Como a corrente que percorre a
fase auxiliar ndo é um dado
disponivel e considerando-se o seu
breve periodo de trabaiho,
pode-se determinar a bitola, a

grosso modo, da seguinte maneira:

a) Somando-se dois nimeros a
bitola do fio da fase principal, se
esta estiver ligada em série;

b) Subtraindo-se um niimero a
bitola da fase principal, caso esta
estiver em paralelo.

OBS: Lembrar que isto s6 é vélido
se a fase auxiliar estiver prevista
para a menor das duas tensdes
nominais.

Por exemplo: Fase principal
calculada para 220, fase auxiliar
calculada para 110V.

3.3 ESCOLHA DO
CONDENSADOR DE PARTIDA

A determinacdo exata da
capacidade requerida é complexa.
Porém na pratica poderao ser
usados os valores da tabela |1
abaixo, para fase auxiliar ligada
em 110V.

3.2.2 DRAHTSTARKE DER
HILFSPHASE

Der die Hilfsphase durchlaufende
Strom ist keine verfligbare Grosse
und wenn man seine kurze
Arbeitsperiode beriicksichtigt,
kann die Drahtstarke, in grober
Form wie folgt bestimmt werden:

Beispiel a) Wenn die Drahtstarke
der Hauptphase bekannt ist, dann
reduzieren wir den
Drahtquerschnitt um ca. 40% der
Kraftspule d.h. wenn die
Wicklung in Serie geschaltet ist.

Beispiel b) Wenn die Wicklung
parallel geschaltet ist, dann
werden nur ca. 20% der
Kraftspule reduziert d.h. bei
parallel geschalteter Wicklung.

Anmerkung: Bitte beachten das
gilt nur, wenn vorgesehen wurde,
dass die Hilfsphase die Kleinere
der beiden Nominalspannungen
ist.

Zum Beispiel: Hauptphase fir
220 Volt berechnet. Hilfsphase
fir 110 Volt berechnet.

3.3 AUSWAHL DES
ANLAUFKONDENSATORS

Die genaue Bestimmung der
geforderten Kapazitat ist
vielfaltig. Jedoch in der Praxis
konnen die Werte der
nachstehenden Tabelle 11 fir
die Hilfsphase in 110 Volt
geschaltet, benutzt werden.

3.2.2 Wire diameter for the
Starting Winding

As the value of the current
which flows through the
starting winding is not available,
and taking into consideration
its short period of operation,
the diameter can be roughly
determined from Appendix 1,
as follows:

a) If the Running Winding is
connected in series; by choosing
from the table a wire gauge two
diameters less than the diameter
used for the Running Winding,
or by adding two numbers to the
AWG gauge of the wire used for
the Running Winding.

b) If the Running Winding is
connected in parallel; by
choosing from the table a wire
gauge with a diameter one higher
than the diameter of the Running
Winding or by subtracting one
number from the AWG gauge of
the wire used for the Running
Winding.

Note: This is only valid if the
Starting Winding is the lower
of the two rated voltages.

3.3 DETERMINATION OF
STARTING CAPACITOR

Exact determination of the
required capacity is too
complex. However, in practice,
values from Table Il below can
be used for the Starting Winding
when connected for 110V.

TABELA Ul TABELLE N TABLE i
cVv Capacitor {u F) k3
PS Kapazitat des k3

Kondensators {;: F)

HP Capacitor (i F) k3
1/4 189 — 227 1,15
1/3 216 — 259 1,28
1/2 216 — 259 1,38
3/4 270 — 324 1,48
1,0 430 — 516 1,60

Para outras tensdes, a capacidade devera variar inversamente proporcional a tensdo.

Para tensdes maiores, porém, deverd levar-se em conta também a nova tensdo nominal do condensador (Vac).

Fiir andere Spannungen wird die Kapazitdt umgekehrt zur Spannung gedndert.

Jedoch fiir h6here Soannungen muss auch die neue Nominalspannung des Kondensators (Vac) in Rechnung

gestellt werden.

For other voltages, the capacity must vary inversely proportional to the voltage.

However, for higher voltages, the new rated voltage of the capacitor {Vac) has to be considered.

12
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4. INTERPRE:I'A(,‘[\O E
LOCALIZACAO DE
ESQUEMAS

Para a utilizacdo dos esquemas na
propria fabrica, a sua localizacdo
€ extremamente simples, ja que
para cada motor o nmero do
esquema constara da
Especificacdo Eletromecanica
{ou desenho operacional).

Quando ndo for conhecido, de
antemao, o seu numero, este
podera ser determinado da
seguinte maneira:

a) A quantidade de ranhuras do
estator comp0e os dois primeiros
algarismos;

b} O nimero de pdlos compde
os dois algarismos seguintes;

¢) O passo médio ¢ indicado
pelos proximos dois algarismos;

d) O Gltimo algarismo, ap6s a
barra, ¢ segiiencial, ndo tendo
valor significativo, face a
quantidade de combinacoes
possiveis de tipos de bobinagem
para um mesmo namero de
ranhuras, p6los e passo médio.

Serve, portanto, apenas para
diferenciar um do outro,
devendo-se escolher o tipo
desejado pelo ndice ou
folheando-se os esquemas cujos
nGmeros iniciais sejam idénticos.

e) Esta escolha consiste na opcdo
entre as alternativas abaixo:

Trifasico: O enrolamento é
formado por trés fases iguais
distribuidas simetricamente e
defasadas de 1209 elétricos.

Monofasico: Formado por uma
fase principal {bobina de forca)
e uma fase auxiliar (bobina de
partida), defasadas de 909.

Concéntrico: As bobinas de um
mesmo grupo tem passos
diferentes. Sdo concéntricas
{uma dentro da outra). As
cabecas ndo se cruzam.

4. ERKLARUNG UND
LOKALISIERUNG DER
SCHEMEN

Die Anwendung der Schemen

in der eigenen Fabrik, wie auch
ihre Lokalisierung ist sehr einfach,
denn die Schemen-Nummer ist
zufolge der elektromechanischen
Bezeichnung (oder
Betriebszeichnung) fiir jeden
Motor bekannt.

Wenn diese Nummer vorher

nicht bekannt war, kann sie auf
folgende Art und Weise bestimmt
werden:

a) Die ersten beiden Zahlen
geben die Anzahl der
Nuten-Standerzahl des Stators an.

b) Die folgenden beiden Zahlen
bezeichnen die Polzahl.

c) Der Mittelschritt wird durch
die darauf folgende Zah!
festgelegt.

d) Die letzte Zahl nach dem
Querstrich ist laufend und ohne
wichtige Bedeutung in bezug auf
die Menge der moglichen
Kombinationen von Wickeltypen
flr die gleiche Nutenzahl, Pole
und Mittelschritt.

Deshalb muss man, um einen
vom anderen zu unterscheiden,
den gewiinschten Typ durch das
Verzeichnis oder die
Schemenblatter, deren
Anfangsnummern identisch
sind, auswahlen.

e} Diese Auswahl! kann durch
folgende Alternativen getroffen
werden:

Dreiphasen: Die Wicklung ist
fur drei Phasen bestimmt und
symetrisch gleich verteilt,
Phasenverschiebung um 120
elektrischer Grad.

Einphasen: Von einer
Hauptphase (Kraftspule) und
einer Hilfsphase (Anlaufspule)
gebildet, Phasenverschiebung
um 90 Grad.

Konzentrisch: Die Spulen
derselben Gruppe haben
verschiedene Schritte. Sie sind
konzentriert {eine in der
anderen). Die Wickelkopfe
kreuzen sich nicht.

4. INTERPRETATION AND
SELECTION OF
DIAGRAMS

It is very easy to determine the
correct diagram at the factory,
as the diagram number of each
motor is indicated in the
Electromechanical Specification
(or working drawing).

When the diagram number is not

previously known, it can be
found as follows:

a) The number of stator slots
are indicated by the first two
digits;

b) The number of poles are
indicated by the following two
digits;

c¢) The mean pitch is indicated
by the next two digits;

d) The last number, after the
bar {/), is sequential. Due to the
many possible combinations of
types of winding for a given
number of slots, poles, and
mean pitch, this number is only
used to differentiate one from
the other. The required type
must be selected from the index
{ltem 4.1) or looking at the
diagrams with similar initial
numbers.

e) This selection consists of
choosing between the following
alternatives:

Three-phase: The winding is
composed of three equal phases
which are symmetrically
distributed and out of phase

by 120 electrical degrees.

Single-phase: 1t is composed of a
Running Winding and a Starting
Winding, both of which are out
of phase by 909.

Concentric Winding: The coils

of the same group have different
pitches. They are concentric

{one inside the other). The coil
ends do not cross over themselves.

13
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Imbricado: As bobinas tem todas
o mesmo passo. As cabecas se
cruzam dentro de um mesmo
grupo.

Camada tnica: Cada ranhura é
ocupada por apenas um lado de
bobina (ranhura cheia).

Camada dupla: Cada ranhura é
preenchida por dois lados de
bobina {meia ranhura).

Série: As bobinas de uma mesma
fase sdo ligadas em série.

N x paralelo: As bobinas de uma
mesma fase s3o ligadas N x em
paralelo.

f) Cada esquema apresenta a
configuracao basica do
enrolamento, sequida dos tipos
de ligacdes possiveis, cada qual
representado por uma letra,
deAaF.

Assim, os esquemas trifasicos
apresentam as ligacGes indicadas
para 12,9, 6 e 3 cabinhos,
possibilitando a escolha do
nGmero de alternativas de tensOes
de trabalho.

Os trifasicos de dupla polaridade
apresentam as trés alternativas

de liga¢do, todas para 6 cabinhos:
conjugado constante, poténcia
constante e conjugado varidvel.

Os monofasicos apresentam as
ligacOes indicadas para 6,4 e

2 cabinhos, possibilitando, além
do nGimero de alternativas de
tensoes de trabalho, também

a escolha do sentido de rotacdo.

Exemplo de interpretacdo:
Esquema Namero 72.06.10/2 D
72 — Estator com 72 ranhuras
06 — 6 polos

10 — Passo médio 1: 10

2 — Numero sequencial.
Verificando o /ndice {item 4.1.) e
o esquema encontramos: camada
dupla, concéntrico, paralelo,
passo 1:7:9:11:13.

D — Letra indicativa do Numero
de cabinhos (6) e possibilidade
de ligacdo externa em tridngulo
ou estrela.

Traufelwicklung: Alle Spulen
haben denselben Schritt. Die
Wickelkopfe kreuzen sich in

derselben Gruppe.

Einzelschicht: Jede Nut ist nur
durch eine Seite der Spule besetzt
(Volinutwicklung).

Doppelschicht: Jede Nut ist
durch zwei Seiten der Spule
ausgefulit (Halbnutwickiung).

Serie: Die Spulen derselben
Phase sind in Serie geschaltet.

N x parallel: Die Spulen
derselben Phase sind N x parallel
geschaltet.

f) Jedes Schaltschema stellt die
Grundbasis der Wicklung und
die Folge der moglichen
Schaltungen dar, jede mit einem
Buchstaben von A bis F
bezeichnet. Auf diese Art und
Weise stellen die dreiphasigen
Schaltschemen dar, die 12,9, 6
und 3 Anschlusslitzen haben
und somit eine Auswahl der
Arbeitsspannung ermaglichen.

Die polumschaltbaren
dreiphasigen stellen drei
Schaltalternativen dar, alle fur

6 Anschlusslitzen: Nennmoment
konstant, konstante Leistung
und Nennmoment verschieden.

Die Einphasen weisen Schaltungen
fiir 8, 4 und 2 Anschlusslitzen auf,
die ausser der Zah! von
Alternativen der Arbeitsspannung
auch die Wahl der Drehrichtung
ermaglichen.

Beispiel als Erklarung

Schema Nummer 72.06.10/2 D
72 — Stator mit 72 Nuten

06 — 6 polig

10 — Mittelschritt 1: 10

2 — Laufende Nummer.
Inhaltsangabe (Punkt 4.1} und
Schema prifen: Doppelschicht,
konzentrisch, parallel, Schritt
1:7:9:11:13.

D — Buchstabe der die
Anschlusslitzen-Nummern (6)
bezeichnet und die externe
Schaltmaglichkeit in
Stern/ Dreieck.

Lap Winding: All coils have the
same pitch. The coil ends cross
over themselves in the same
group.

Single layer winding: Each slot is
filled by one coil side only {full
slot packingj.

Two layer winding: Each slot is
filled by two coil sides (half
slot packing).

Series winding: Coils of the
same phase are series connected.

N x parallel winding: Coils of the
same phase are N x paralle!
connected.

f) Each diagram shows the basic
winding configuration, as well
as possible types of connections,
each type represented by a
letter from A to F.

Therefore, the single-speed
three-phase diagrams show
connections for 12,9, 6 and 3
leads, enabling selection of a
number of alternative working
voltages.

The two-speed three-phase
diagrams show three alternative
connections, all for 6 leads:

"~ constant torque, constant horse
power, and variable torque.

Single-phase diagrams show
connections for 6, 4 and 2 leads,
enabling the direction of rotation
to be selected in addition to the
number of alternative working
voltages.

Example of identification:
Diagram humber 72.06.10/2 D
72 — Stator with 72 slots
06 — 6 poles

10 — Mean pitch 1:10

2 — Sequential number. By
checking the index (item 4.1) and
the diagram we find that it is:
a two layer winding, concentric,
parallel, pitch 1:7:9:11:13.

D — This is the letter that
indicates the number of lead

wires (6} and the possibility of
external star or delta connection,
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g) As figuras abaixo permitem uma visualizacdo de relagdo entre o aspecto real da bobinagem no estator com o
respectivo esquema.

g} Die nachstehenden Abbildungen geben eine Darstellung der Beziehung zwischen dem wirklichen Aspekt der
Statorwicklung mit entsprechendem Schema.

g) The sketches below show the relationship between the actual configuration of the winding in the stator and in
the corresponding diagram.

TERMINAIS
~ ~  ANSCHLUSSKLEMMEN
2 _TERMINALS

a) Aspecto do enrolamento no estator. b) Grupo de bobinas com
enrolamento imbricado.

a) Aspekt der Statorwicklung. b) Spulengruppe mit

a) Configuration of winding in the stator. Traufelwicklung.

b) Group of coils with
lap winding.

GRUPO DE BOBINAS
SPULENGRUPPE Bobinas
GROUP OF COILS obin

Spulen
\ Coils

c) Esquema de bobinagem, motor trifasico, 36 ranhuras, 4 polos, enrolamentos imbricado, passo 1: 10
(R—S—T = fases}.

¢} Wickelschema, Dreiphasenmotor, 36 Nuten, 4 polig, Traufelwicklung, Schritt 1: 10 {R — S — T = Phasen).

¢) Winding diagram, three-phase motor, 36 slots, 4 poles, lap winding, pitch 1: 10 (R — S — T = phases}.
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4.1. INDICE — TRIFASICOS DE POLARIDADE UNICA

24-02-09/1
24 -02-10/1
24 —-02-11/1

24 —-02-09/2
24 -02-10/2
24 —-02-11/2

24-04-06/1
24 —-04 -07/1

24 -04—-06/2
24 -04-07/2
24 -08-04/1

36-02—-14/1
36—-02—-16/1

Camada Dupla
Camada Dupla
Camada Unica

Camada Dupla
Camada Dupla
Camada Unica

Camada Dupla
Camada Unica

Camada Dupla
Camada Unica
Camada Unica

Camada Dupla
Camada Unica

imbricado Série
Imbricado Série
Imbricado Série

Concéntrico Série
Concéntrico Série
Concéntrico Série

imbricado Série
Imbricado Série

Concéntrico Série
Concéntrico Série
Série

Imbricado Série
Imbricado Série

4.1

VERZEICHNIS — DREIPHASENMOTOREN EINZELPOLARITAT

24 --02-09/1
24 -02-10/1
24 —-02-11/1

24 -02-09/2
24 -02-10/2
24 —02-11/2

24 - 04—-06/1
24 -04-07/1

24 -04-06/2
24 —-04-07/2
24 -08-04/1

36-02—-14/1
36-02-16/1

Doppelschicht
Doppelischicht
Einzelschicht

Doppelschicht
Doppelschicht
Einzelschicht

Doppelschicht
Einzelschicht

Doppelschicht
Einzelschicht
Einzelschicht

Doppelschicht
Einzelschicht

Traufelwicklung Serie
Traufelwicklung Serie
Traufelwickiung Serie

Konzentrische Serie
Konzentrische Serie
Konzentrische Serie

Traufelwicklung Serie
Traufelwickiung Serie

Konzentrische Serie
Konzentrische Serie
Serie

Traufelwickiung Serie
Traufelwicklung Serie

4.1

INDEX — SINGLE-SPEED THREE-PHASE DIAGRAMS

24 -02-09/1
24 —-02-10/1
24 -02-11/1

24 -02-09/2
24 -02-10/2
24 - 02-11/2
24 -04-06/1
24 -04-07/1
24 -04-06/2
24 —04--07/2

24 — 08 —04 /1

36-02—-14/1
36-02-16/1

Two layer
Two layer
Single layer

Two layer
Two layer
Single layer

Two layer
Single layer

Two layer
Single layer
Single fayer

Two layer
Single layer

Series-lap
Series-lap
Series-lap

Series-concentric
Series-concentric
Series-concentric

Series-lap
Series-lap

Series-concentric
Series-concentric
Series

Series-lap
Series-lap
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36-02-14/2
36-02-16/2

36-02-14/3
36-02-16/3

36-02—-14/4
36-02-16/4

36—-04-08/1
36-04—-10/1

36 -04-08/2
36 -04—-10/2

36 -04-08/3
36-04—-10/3

Camada Dupla
Camada Unica

Camada Dupla
Camada Unica

Camada Dupla
Camada Unica

Camada Dupla
Camada Unica

Camada Dupla
Camada Unica

Camada Dupla
Camada Unica

Concéntrico Série
Concéntrico Série

Imbricado Paralelo
Imbricado Paralelo

Concéntrico Paralelo
Concéntrico Paralelo

Imbricado Série
Imbricado Série

Concéntrico Série
Concéntrico Série

Imbricado Paralelo
Imbricado Paralelo

36-02-14/2
36-02—-16/2

36-02—-14/3
36 -02—-16/3

36-02—14/4
36-02—16/4

36-04-08/1
36-04-10/1

36—-04-08/2
36-04-10/2

36-04-08/3
36-04-10/3

Doppelschicht
Einzelschicht

Doppelschicht
Einzelschicht

Doppelschicht
Einzelchicht

Doppelschicht
Einzelschicht

Doppelschicht
Einzelschicht

Doppelschicht
Einzelschicht

Konzentrische Serie
Konzentrische Serie

Traufelwickiung Parallel
Traufelwicklung Parallel

Konzentrische Parallel
Konzentrische Parallel

Traufelwicklung Serie
Tréaufelwicklung Serie

Konzentrische Serie
Konzentrische Serie

Traufelwicklung Parallei
Traufelwicklung Parallel

36-02—-14/2
36-02—-16/2

36—-02-14/3
36—-02—-16/3

36-02-14/4
36-02-16/4

36-04—-08/1
36-04—-10/1

36—-04-08/2
36—-04-10/2

36—-04-08/3
36-04-10/3

Two layer
Single layer

Two layer
Single fayer

Two layer
Single layer

Two layer
Single layer

Two layer
Single layer

Two layer
Single layer

Series-concentric
Series-concentric

Parallel lap
Parallel lap

Parallel concentric
Parallel concentric

Series-lap
Series-lap

Series-concentric
Series-concentric

Parallel lap
Parallel lap
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36 -04-08/4
36-04-10/4
36-04—-08/5
36—-04—-08/6
36 —-06—-06/1
36 —-06—-07/1
36-06-07/2

36 —-06—-06/2
36-06-07/3
36-06-07/4

36 —-06—-06/3
36-06-07/5
36—-06—-07/6

36 —-06—-06/4
36-06—-07/7
36-—-06-07/8

Camada Dupla
Camada Unica
Misto

Misto

Camada Dupla
Camada Dupla
Camada Unica

Camada Dupla
Camada Dupla
Camada Unica

Camada Dupla
Camada Dupla
Camada Unica

Camada Dupla
Camada Dupia
Camada Unica

Concéntrico Paralelo
Concéntrico Paralelo
Concéntrico Série
Concéntrico Série
Imbricado Série
Imbricado Série
Imbricado Série

Concéntrico Série
Concéntrico Série
Concéntrico Série

{mbricado Paralelo
Imbricado Paralelo
Imbricado Paralelo

Concéntrico Paralelo
Concéntrico Paralelo
Concéntrico 3 x Par.

36-04-08/4
36 -04—-10/4
36-04-08/5
36 -04—-08/6
36 —06—-06/1
36-06—-07/1
36-06—-07/2

36-06-06/2
36 -06-07/3
36-06-07/4

36-06-06/3
36-06-07/5
36 -06-~07/6

36-06—-06/4
36 —-06-07/7
36-~06—-07/8

Doppelschicht
Einzelschicht
Gemischt
Gemischt
Doppelschicht
Doppelschicht
Einzelschicht

Doppelschicht
Doppelschicht
Einzelschicht

Doppelschicht
Doppelschicht
Einzelschicht

Doppelschicht
Doppelschicht
Einzelschicht

Konzentrische Paraliel
Konzentrische Parallel
Konzentrische Serie

Konzentrische Serie

Traufelwicklung Serie
Traufelwicklung Serie
Traufelwicklung Serie

Konzentrische Serie
Konzentrische Serie
Konzentrische Serie

Traufelwicklung Parallel
Traufelwicklung Paratlel
Traufelwicklung Parallel

Konzentrische Parallel
Konzentrische Parallel
Konzentrische 3 x Parallel

36-04-08/4
36—-04-~10/4
36-04-08/5
36 -04-08/6
36 -06—-06/1
36-06-07/1
36—-06—-07/2

36-06—-06/2
36-—-06-07/3
36-06—-07/4

36 -06—-06/3
36 -06—-07/5
36-06—-07/6

36 — 06 — 06/ 4
36 — 06 —07/7
36 — 06— 07 /8

Two layer
Single layer

Single and two layer
Single and two layer

Two layer
Two layer
Single layer

Two layer
Two layer
Single layer

Two layer
Two layer
Single layer

Two layer
Two layer
Single layer

Parallel concentric
Parallel concentric
Series-concentric
Series-concentric
Series-lap
Series-lap
Series-lap

Series-concentric
Series-concentric
Series-concentric

Parallel lap
Parallel lap
Parallel lap

Parallel concentric
Parallel concentric
Concentric 3x Parallel
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36-06—-06/5
36—-06—-06/6

36-—-08—-05/1
36-08—-06/1
36—-08—-06/2

36 —-08-05/3
36 -08—-06/3
36—-08—-05/4

36 -08-—-06/4
36-08—-05/5
36-08—05/6
36 -08—05/7

48 -02-21/1
48-02-21/2
48 - 02 —-18/4
48-02-18/3

Camada Unica
Camada Unica

Camada Dupla
Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla
Camada Dupla
Camada Dupla
Misto

Camada Unica
Misto

Camada Dupla
Camada Dupla
Camada Dupla
Camada Dupla

Série
Paralelo

Imbricado Série
Imbricado Série
Concéntrico Série

Imbricado Paralelo
Imbricado Paralelo
Concéntrico Paralelo
Concéntrico Paralelo
Série

Concéntrico Série
Concéntrico Série
Concéntrico Série
Imbricado Série
Concéntrico Série
Imbricado Série

36 -06-06/5
36-06—-06/6

36-08—-05/1
36-08—-06/1
36-08-06/2

36 -08—-05/3
36-08-06/3
36 -08—-05/4
36—-08—-06/4
36-08—-05/5
36-08—-05/6
36-08-05/7
48-02-21/1
48—-02-21/2
48-02-18/4
48-02-18/3

Einzelschicht
Einzelschicht

Doppelschicht
Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht
Doppelschicht
Doppelschicht
Gemischt
Einzelschicht
Gemischt
Doppelschicht
Doppelschicht
Doppelschicht
Doppelschicht

Serie
Parallel

Traufelwicklung Serie
Traufelwicklung Serie
Konzentrische Serie

Traufelwicklung Parallel
Traufelwickiung Parallel
Konzentrische Parallel
Konzentrische Parallel
Serie

Konzentrische Serie
Konzentrische Serie
Konzentrische Serie
Trdufelwicklung Serie
Konzentrische Serie
Traufelwicklung Serie

36-06-06/5
36-06-06/6

36—-08—-05/1
36-08—-06/1
36 -08-06/2

36-08—-05/3
36-08-06/3
36-08—-05/4
36-08—-06/4
36-08-05/5
36—-08-05/6
36—-08—-05/7
48—-02-21/1
48 -02-21/2
48 -02-18/4
48 -02-18/3

Single layer
Single layer

Two layer
Two layer
Two layer

Two layer
Two layer
Two layer
Two layer

Single and two layer

Single layer

Single and two layer

Two layer
Two layer
Two layer
Two layer

Series
Parallel

Series lap
Series lap
Series concentric

Parallel lap
Parallel lap
Parallel concentric
Parallel concentric
Series

Series concentric
Series concentric
Series concentric
Series lap

Series concentric
Series lap
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48 —-02—-21/3
48 -02—-21/4

48 -02—-18/1
48 - 02— 18/2
48 — 04 —-10/1

48 —-04 - 11 /1

48 -04 - 10/2
48 — 04— 11/2

48 — 04 — 13 /1
48 —-04—-13/2
48 -04-13/3

48 —06—-07/1
48-06—-09/2
48 — 08— 06 /1
48 —08—-06/2
48 —08—-07/1

Camada Dupla
Camada Dupla
Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla

Camada l:Jnica
Camada Unica
Camada Unica

Camada Dupla
Camada Unica
Camada Dupla
Camada Dupla
Camada Dupla

Concéntrico Paralelo
Imbricado Paralelo
Imbricado Paralelo
Concéntrico Paralelo

Concéntrico Série
Concéntrico Série

Concéntrico Paralelo
Concéntrico Paralelo

Imbricado Série
Concéntrico Paralelo
Concéntrico Série

Imbricado Série
{mbricado Série
Imbricado Série
Imbricado Paralelo
Imbricado Série

48 -02-21/3
48 -02—-21/4
48 —02 —18/1
48 -02—-18/2

48 — 04 - 10/1
48 - 04 - 11 /1

48 — 04 -10/2
48 -04—-11/2

48 -~ 04-13/1
48 —04—-13/2
48 — 04 —-13/3

48 - 06 —07 /1
48 -06—-09 /2
48 - 08 —-06/1

48 —-08—-06/2
48 - 08 —07 /1

Doppelschicht
Doppelschicht
Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Einzelschicht
Einzelschicht
Einzelschicht

Doppelschicht
Einzelschicht

Doppelschicht
Doppelschicht
Doppelschicht

Konzentrische Parallel
Trédufelwickiung Parallel
Traufelwicklung Parallel
Konzentrische Parallei

Konzentrische Serie
Konzentrische Serie

Konzentrische Parallel
Konzentrische Parallel

Traufelwicklung Serie
Konzentrische Parallel
Konzentrische Serie

Traufelwicklung Serie
Traufelwicklung Serie
Traufelwicklung Serie
Traufelwicklung Parallel
Traufelwicklung Serie

48 -02-21/3
48 -02—-21/4

48 — 02 - 18 /1
48 -02-18/2
48 — 04 —-10/1
48 - 04 —11/1

48 - 04-10/2
48 - 04 -11/2

48 —04 — 13 /1
48 - 04 —13/2
48 —-04 —13/3

48 - 06 —-07 /1
48 - 06—09/2

48— 08 — 06/ 1
48 — 08 — 06 /2
48 08 — 07 / 1

Two layer
Two layer
Two layer
Two layer

Two layer
Two layer

Two layer
Two layer

Single layer
Single layer
Single layer

Two layer
Single layer
Two layer
Two layer
Two layer

Parallel cor]centric
Parallel lap
Parallel lap
Paraliel concentric

Series concentric
Series concentric

Parallel concentric
Parallel concentric

Series lap
Parallel concentric
Series concentric

Series lap
Series lap
Series lap
Parallel lap
Series lap
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48 -08—-07/2

54 -06—-08/2

54 -06-09/2
72-04-14/1
72-04-15/1
72-04-16/1

72-04-14/2
72—04-15/2
72-04-16/2

72-04-16/3
72-04-15/3

72-04-15/3
72—-06-10/1
7206 —-11/1
72—-06—12/1

Camada Dupla

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla
Camada Dupla
Camada Dupla
Camada Dupla
Camada Dupla

Imbricado Série

Concéntrico Paralelo
Concéntrico Paralelo

Concéntrico Paralelo
Concéntrico Paraleio
Concéntrico Paralelo

Concéntrico 4 x Par,
Concéntrico 4 x Par.
Concéntrico 4 x Par.

Concéntrico Série
Concéntrico Série
Concéntrico Série
Concéntrico Série
Concéntrico Série
Concéntrico Série

48-08—-07/2

54 - 06—-08/1
54 -06—-09/1

54 —-06—-08/2
54 -06—-09/2

72 -04—-14 /1
72-04-15/1
72-04-16/1

72-04-14/2
72-04-15/2
72-04-16/2
72—-04-16/3
72—-04-15/3

72—-06 —10/1
72—-06-11/1
72-06-—-12/1

Doppelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht
Doppelschicht

Doppelschicht
Doppeischicht
Doppelschicht
Doppelschicht
Doppelschicht
Doppelschicht
Doppelschicht
Doppelschicht

Traufelwickiung Serie

Konzentrische Serie
Konzentrische Serie

Konzentrische Parallel
Konzentrische Parallei

Konzentrische Paraliel
Konzentrische Parallel
Konzentrische Parallel

Konzentrische 4 x Parallel
Konzentrische 4 x Parallel
Konzentrische 4 x Parallel
Konzentrische Serie
Konzentrische Serie
Konzentrische Serie
Konzentrische Serie
Konzentrische Serie

48 - 08 —07/2

54 —-06-08/1
54 -06-09/1

54 —-06—-08/2
54 -06—-09/2

72—-04-14 /1
72-04-15/1
72-04-16/1

72—-04—-14/2
72-04-15/2
72-04-16/2

72-04-16/3
72-04-15/3
72 -06-10/1
72-06 - 11/1
72-06—-12/1

Two layer

Two layer
Two layer

Two layer
Two layer

Two layer
Two layer
Two layer

Two layer
Two layer
Two layer
Two layer
Two layer
Two layer
Two layer
Two layer

Series lap

Series concentric
Series concentric

Parallel concentric
Parallel concentric

Parallel concentric
Parallel concentric
Parallel concentric

Concentric 4 x parallel
Concentric 4 x parallel
Concentric 4 x parallel
Series concentric
Series concentric
Series concentric
Series concentric
Series concentric
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72-06-10/2
72-06-11/2
72-06—-12/2
72-06—-10/3
72-06-11/3

72-06—-10/4
72-06—-11/4

72-06—-10/5
72-06—-10/6

72-08—-08/1
72-08-08/2
72-08-08/3

72-08-08/4
72-08—-08/5
72-08-08/6

Camada Dupla
Camada Dupla
Camada Dupla
Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla
Camada Dupla

Concéntrico Paralelo
Concéntrico Paralelo
Concéntrico Paralelo
Concéntrico 3 x Par.
Concéntrico 3 x Par.

Concéntrico 6 x Par.
Concéntrico 6 x Par.

Imbricado Paralelo
Imbricado Série

Concéntrico Série
Concéntrico Paralelo
Concéntrico 4 x Par.

(mbricado Série
Imbricado Paralelo
Imbricado 4 x Par,

72-06-10/2
72-06-11/2
72—-06—-12/2
72-06—-10/3
72-06-11/3

72-06-10/4
72-06—-11/4

72-06—-10/5"

72-06—-10/6

72-08-08/1
72-08 —08/2
72-08—-08/3

72-08-08/4
72 -08-08/5
72-08—-08/6

Doppeischicht
Doppelschicht
Doppelschicht
Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht
Doppelschicht

Konzentrische Parallel
Konzentrische Parallel
Konzentrische Parallel
Konzentrische 3 x Parallel
Konzentrische 3 x Parallel

Konzentrische 6 x Parallel
Konzentrische 6 x Parallel

Traufelwicklung Parallel
Traufelwickiung Serie

Konzentrische Serie
Konzentrische Parallel
Konzentrische 4 x Parallel

Traufelwicklung Serie
Traufelwicklung Parallel
Traufelwicklung 4 x Parallel

72 -06—-10/2
72-06—-11/2
72-06-12/2
72-06—-10/3
72 -06—-11/3

72-06—-10/4
72-06—-11/4

72 -06—-10/5
72-06—-10/6

72-08—-08/1
72-08-08/2
72-08-08/3

72-08-08/4
72-08-08/5
72-08-08/6

Two layer
Two layer
Two layer
Two layer
Two layer

Two layer
Two layer

Two layer
Two layer

Two layer
Two layer
Two layer

Two layer
Two layer
Two layer

Parallel concentric
Parallel concentric
Paraliel concentric
Concentric 3 x parallel
Concentric 3 x parallel

Concentric 6 x parallel
Concentric 6 x parallel

Parallel lap
Series lap

Series concentric
Paralle! concentric
Concentric 4 x parallel

Series lap
Parallel lap
Lap 4 x paraliel
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4.2.

INDICE — TRIFASICOS DE DUPLA POLARIDADE

24 —42 —-07 /1
24— 42 — 07 /2

24 -84-04/1

36 —42—-10/1
36—-42-10/2

36 —-84—-05/1
36 -84—-06/1

36—-84—-05/2
36 -84—-06/2

48 — 42 — 13/ 1
48 —42 —13/2

48 — 84 —07 /1
48 — 84 - 06/ 1

Camada Dupla
Camada Dupla

Camada Unica

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupla

Imbricado Série
Concéntrico Série

Série

Imbricado Série
Concéntrico Série

Imbricado Série
Imbricado Série

Conceéntrico Série
Concéntrico Série

Imbricado Série
Concéntrico Série

Imbricado Série
imbricado Série

4.2 VERZEICHNIS — DREIPHASENMOTOREN POLUMSCHALTBAR

24 — 42 — 07 /1
24 — 42 -07/2

24 84 04/ 1

36—42 —10/1
36-42-10/2

36 -84—-05/1
36 -84—-06/1

36-84—-05/2
36-84—-06/2

48 —42 —13/1
48 —42 - 13/ 2

48 — 84 — 07 /1
48 -84 — 06 /1

Doppelschicht
Doppelschicht

Einzelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Doppelschicht
Doppelschicht

Traufelwicklung Serie
Konzentrische Serie

Serie

Traufelwicklung Serie
Konzentrische Serie

Traufelwickiung Serie
Traufelwicklung Serie

Konzentrische Serie
Konzentrische Serie

Traufelwicklung Serie
Konzentrische Serie

Traufelwicklung Serie
Traufelwicklung Serie

4.2

INDEX — TWO-SPEED THREE-PHASE DIAGRAMS

24 - 42 — 07 /1
24 — 42 —-07/2

24 -84 -04 11

36 —-42-10/1
36-42-10/2

36 -84—-05/1
36-84—-06/1

36—-84—-05/2
36-84-06/2

48 —42-13/1
48 — 42 —-13/2

48 —84 —07 /1
48 -84 —06/1

Two layer
Two layer

Single tayer

Two layer
Two layer

Two layer
Two layer

Two layer
Two layer

Two layer
Two layer

Two layer
Two layer

Series lap
Series concentric

Series

Series lap
Series concentric

Series lap
Series lap

Series concentric
Series concentric

Series lap
Series concentric

Series lap
Series lap
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72-84-10/1
72-84-10/2

72 -42-19/1
72--26-07/1

72-26-07/2

Camada Dupla
Camada Dupla

Camada Dupla
Camada Dupila

Camada Dupla

Imbricado Série
Concéntrico Série

Concéntrico Série

Imbricado Série

Concéntrico Série

4.3. INDICE — MONOFASICOS

24-02—-09/1
24-02-08/1
24-02-09/2

32-04-06/1
32-04-06/2

Camada Unica
Camada Dupla
Camada Dupla

Camada Unica
Camada Dupla

Série
Série
Série

Série
Série

72 -84-10/1
72—-84-10/2

72-42-19/1
72—-26—-07/1

72-26-07/2

Doppelschicht
Doppelschicht

Doppelschicht
Doppeischicht

Doppelschicht

Traufelwicklung Serie
Konzentrische Serie

Konzentrische Serie
Traufelwicklung Serie

Konzentrische Serie

4.3 VERZEICHNIS — EINPHASENMOTOREN

24 -02-09/1 Single layer Series

24 —-02-08/1 Two layer Series

24 -02-09/2 Two layer Series
32-04—-06/1 Single layer Series
32-04--06/2 Two layer Series

72 -84—-10/1 Two layer Series lap

72 -84 -10/2 Two layer Series concentric
72 -42-19/1 Two layer Series concentric
72 -26-07/1 Two layer Series lap
72-26-07/2 Two layer Series concentric

4.3 INDEX — SINGLE-PHASE DIAGRAMS

24 -02-09/1
24 -02-08/1
24 -02-09/2

32-04-06/1
32-04-06/2

Einzelschicht
Doppelschicht
Doppelschicht

Einzelschicht
Doppelschicht

Serie
Serie
Serie

Serie
Serie
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32-04-06/3 Camada Unica Paralelo
32-04-06/4 Camada Unica Série
36-04-07/1 Camada Unica Série
36-04—-07/2 Camada Dupla Série
36—-04—-06/1 Camada Dupla Série
36 —-04-06/3 Camada Unica Série
36—-04-07/3 Camada Dupla Paralelo
36 -04-06/2 Camada Dupla Paralelo
483 —-04-08/1 Camada Dupla Série
48 - 04 —-08/2 Camada Dupla Paralelo
48 —04-08/4 Camada Unica Paralelo
48 - 04-08/5 Camada Unica Série
32-04-06/3 Einzelschicht Parallel
32-04--06/4 Einzelschicht Serie
36—-04-07/1 Einzelschicht Serie
36 -04-07/2 Doppelschicht Serie
36-04—-06/1 Doppelschicht Serie
36—-04-06/3 Einzelchicht Serie
36-04-07/3 Doppelschicht Parallel
36 -04-06/2 Doppelschicht Parallel
48 -04-08/1 Doppelschicht Serie
48 -04 -08/2 Doppelschicht Parallel
48-04-08/4 Einzelschicht Parallel
48 -04 -08/5 Einzelschicht Serie
32—-04—-06/3 Single layer Parallel
32-04-06/4 Single layer Series
36-04-07/1 Single layer Series
36—-04—-07/2 Two layer Series
36-04-06/1 Two layer Series
36-04-06/3 Single layer Series
36 -04-07/3 Two layer Parallel
36 -04-06/2 Two layer Paraliel
48 — 04 -08/ 1 Two layer Series
48 -04-08/2 Two layer Parallel
483-04-08/4 Single layer Parallel
48 -04-08/5 Single layer Series
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ANLAGE 1
APPENDIX 1
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DIMENSOES DE F10S DE COBRE
NUS E ESMALTADOS

MASSE DER BLANKEN UND
EMAILLIERTEN KUPFERDRAHTE

BARE AND ENAMEL-COVERED
COPPER WIRE DIMENSIONS

FIO NU FI0 ESMALTADO Bitola .
AWG Fio Nu
¢ Nominal Secdo ¢ Minimo ¢ Méximo $ Nominal | ¢ Minimo ¢ Maximo Equivalente ¢ Nominal
BLANKER DRAHT EMAILLIERTER DRAHT Drahtstarke Blanker
Equivalent Draht
¢ Nominal Querschnitt ¢ Kleinster ¢ Grosster | ¢ Nominal | ¢ Kleinster | ¢ Grosster AWG ¢ Nominal
BARE WIRE ENAMEL-COVERED WIRE i
Gauge Bare Wire
¢ Nominal | Cross-section | ¢ Minimum | ¢ Maximum | ¢ Nominal ®Minimum | ¢ Maximum AWG ¢ Nominal
0,140 0,015 0,137 0,143 0,17 0,16 0,18 35 0,140
0,160 0,020 0,157 0,163 0,19 0,18 0,20 34 0,160
0,180 0,025 0,177 0,183 0,21 0,20 0,22 33 0,180
0,200 0,031 0,197 0,203 0,24 0,23 0,25 32 0,200
0,224 0,039 0,221 0,227 0,26 0,25 0,27 31 0,224
0,250 0,049 0,246 0,254 0,29 0,28 0,30 30 0,250
0,280 0,062 0,276 0,284 0,32 0,31 0,33 29 0,280
0,315 0,078 0,311 0,319 0,36 0,35 0,37 28 0,315
0,355 0,099 0,351 0,359 0,40 0,39 0,41 27 0,355
0,400 0,126 0,395 0,405 0,45 0,44 0,46 26 0,400
0,450 0,159 0,445 0,455 0,561 0,50 0,52 25 0,450
0,500 0,196 0,495 0,505 0,56 0,65 0,57 24 0,500
0,560 0,246 0,550 0,570 0,62 0,61 0,63 23 0,560
0,630 0,312 0,620 0,640 0,70 0,69 0,71 22 0,630
0,710 0,396 0,700 0,720 0,78 0,77 0,79 21 0,710
0,750 0,442 0,740 0,760 0,82 0,81 0,83 — 0,750
0,800 0,503 0,790 0,810 0,87 0,85 0,89 20 0,800
0,850 0,567 0,840 0,860 0,92 0,90 0,94 - — 0,850
0,900 0,636 0,890 0,910 0,97 0,95 0,99 19 0,900
0,950 0,709 0,940 0,960 1,02 1,00 1,04 — 0,950
1,00 0,785 0,99 1,01 1,07 1,05 1,09 18 1,00
1,06 0,882 1,05 1,07 1,14 1,12 1,16 — 1,06
1,12 0,985 1,11 1,13 1,20 1,18 1,22 — 1,12
1,18 1,094 1,17 119 1,26 1,24 1,28 17 1,18
1,25 1,227 1,24 1,26 1,33 1,31 1,35 — 1,25
1,32 1,368 1,31 1,33 1,40 1,38 1,42 16 1,32
1,40 1,539 1,39 1,41 1,49 1,47 1,51 15 1,40
1,50 1,767 1,48 1,62 1,59 1,57 1,61 — 1,50
1,60 2,011 1,68 1,62 1,69 1,67 1,71 ! 14 1,60
1,70 2,270 1,68 1,72 1,79 1,77 1,81 — 1,70
1,80 2,545 1,78 1,82 1,90 1,88 1,92 13 1,80
1,90 2,835 1,88 1,92 2,00 1,98 2,02 - 1,80
2,00 3,142 1,98 2,02 2,10 2,08 2,12 12 2,00
2,12 3,530 2,10 214 2,22 2,20 2,24 — 2,12
2,24 3,941 2,22 2,26 2,35 2,33 2,37 — 2,24
2,36 4,374 2,34 2,38 2,47 2,45 2,49 11 2,36
2,50 4,909 2,48 2,53 2,61 2,59 2,63 — 2,50
2,65 5,515 2,62 2,68 2,76 2,74 2,78 - 2,65
OBS: ANMERKUNG: NOTE:

— Didmetros em mm,
~ 2
— Secaoem mm”.

— Durchmesser in mm,
— Querschnitt in gmm,

— Diameter in mm,
L 2
— Cross-section in mm
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TABELA DE DADOS TECNICOS PARA ESCOLHER OU MODIFICAR O PASSO DO ENROLAMENTO

TABELLE TECHNISCHER DATEN, UM DEN WICKELSCHRITT ZU WAHLEN ODER ZU ANDERN
TECHNICAL DATA TABLE TO SELECT OR MODIFY THE WINDING PITCH

N9 Ranhuras Estator
Nutenzahl Stator .
Number of Stator Slots
828828828828 P z ¢ J z 3 p z £
000 |©0B0o|0Do|lo00o0
caalocodlaaalacn
NONN [t | ©©W© | 000000
1: 7 0% 0,966
12 24 36 438 1: 6 36% 0,934 1: 5 154 % 0,837
1. 4 41,2 % 0,684
1:10 0% 0,96 1: 9 1,5% 0,945
18 36 54 72 1: 8 6,4 % 0,902
1. 7 15,2 % 0,832 1: 6 308 % 0,735
1:13 0% 0,958 1:12 1,2% 0,946 1:11 36% 0,926
24 48 72 96 1:10 8,2 % 0,885 1: 9 154 % 0,83 1. 8 26,0 % 0,76
1.7 41,0% 0,678
1:16 0% 0,957 1:15 1% 0,947 1:14 23 % 0,935
30 60 90 1:13 51% 0,91 1:12 9,5% 0,874 (ER A 15,2 % 0,829
1:10 23,7 % 0,774 1: 9 35 % 0,71
1:19 0% 0,956 1:18 0,8% 0,948 1:17 1,5% 0,942
36 72 1:16 3.5% 0,823 1:15 6,3% 0,898 1:14 10,2 % 0,866
1:13 15,2 % 0,829 1:12 22 % 0,783 1: 1 30,8 % 0,732
1:25 0% 0,955 1:24 0,8% 0,948 1:23 1,2% 0,944
48 96 1:22 1,9% 0,937 1:21 3.3% 0,923 1:20 6,0 % 0,902
1:19 82% 0,881 1:18 11,4 % 0,856 1:17 15,2 % 0,827
1:16 20,2 % 0,794 1:15 26,0 % 0,757 1:14 331 % 0,716
p = Passo médio do enrolamento
Z = % de espiras a mais por passo do enrolamento encurtado
E = Fator de enrolamento

Exempio: Se encurtarmos o passo de enrolamento de um motor de 36 ranhuras, 4 polos de 1: 10 para passo 1: 8, deveremos
aumentar as espiras de 6,4%.

p = Mittelschritt
Z = % der Mehrwindungen pro Wickelschritt verkirzt
£ = Wicklungsfaktor

Beispiel: Wenn wir den Wickelschritt eines Motors mit 36 Nuten, 4 polig, mit Schritt 1: 10 auf 1: 8 kiirzen, miissen wir die

Windungen um 6,4% erhohen.

p = Medium winding pitch

Z = % of overturns per reduced winding pitch

¢ = Winding factor

Example:

If we reduce the winding pitch of a motor with 36 slots, 4 poles, from: 1: 10 to Pitch 1: 8 we must increase turns by

6,4%.
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ANEXO 3
ANLAGE 3
APPENDIX 3

MANUAL DE BOBINAGEM

WICKELSCHEMEN HANDBUCH

WINDING MANUAL

TABELA COMPARATIVA DE BITOLAS DE FIOS — Sistema Métrico — Sistema AWG

TABELLE FUR DEN VERGL.EICH DER DRAHTSTARKEN — TBG-0113.10 — Metrisches System — AWG System
“COMPARISON CHART OF WIRE DIAMETERS"” — Metric System — AWG System

OBJETIVO

Esta Norma apresenta uma tabela parcial
de equivaténcia entre bitolas do Sistema
Métrico e do Sistema AWG, bem como
o percentual de variagdo de area da
secdo transversal de fios do Sistema
Métrico em relagdo & correspondente

do Sistema AWG.

ZWECK DIESER TABELLE

Diese Norm stellt eine Teiltabelle dar,
zum Vergleich der Drahtstarken des
Metrischen — und AWG Systems,
ausserdem wird auch die prozentuale
Veranderung der Flache des Querprofils
der Drahte des Metrischen Systems im

Verhaltnis zum AWG System angegeben.

PURPOSE

This chart shows the nearest
equivalent diameters between the
metric system and the AWG system,
as well as the percentage variation in
area of cross-section of wires between
the Metric System and the
corresponding AWG system.

Sistema Métrico Sistema AWG Areas (mm?) Variagio %
Diametro NoO Diametro Sistema Sistema de Area
{mm) {mm) Métrico AWG (AWG = 100%)
Metrisches System AWG System Flachen (mm?) Veranderung des
Durchmesser Nr. Durchmesser Metrisches AWG Durchschnitts
{mm) {mm) System System (AWG = 100%)
Metric System AWG System Areas (mm?) Area %
Diameter NO Diameter Metric AWG variation

{mm) {mm) System System {AWG = 100%)

0,160 34 0,160 0,02011 0,02011° 0

0,180 33 0,180 0,02545 0,02545 0

0,200 32 0,203 0,03142 0,03237 — 3,02

0,224 31 0,226 0,03941 0,04012 — 1,80

0,250 30 0,254 0,04909 0,05067 —3,22

0,280 29 0,287 0,06158 0,06469 — 5,05

0,315 28 0,320 0,07793 0,08043 - 3,21

0,355 27 0,361 0,09898 0,10235 — 3,40

0,400 26 0,404 0,12566 0,12819 — 2,01

0,450 25 0,455 0,15904 0,16260 — 2,24

0,500 24 0,511 0,19635 0,20508 — 4,45

0,560 23 0,574 0,24630 0,25877 — 5,06

0,630 22 0,643 0,31173 0,32472 — 417

0,710 21 0,724 0,39592 0,41169 —3,98

0,750 - - 0,44179 — —

0,800 20 0,813 0,50266 0,51912 —3,27

0,850 - - 0,56745 — —

0,900 19 0,912 0,63617 0,65325 — 3,68

0,950 - - 0,70882 — -

1,000 18 1,024 0,78540 0,82355 - — 4,86
1,060 - - 0,88247 — —

1,120 - - 0,98520 - —

1,180 17 1,151 1,093569 1,04050 + 4,85

1,250 - — 1,22719 — -

1,320 16 1,290 1,36848 1,30698 + 4,49

1,400 15 1,450 1,563938 1.65130 —7,27

1,500 - - 1,76715 — —

1,600 14 1,628 2,01062 2,08161 - 3,63
1,700 - - 2,26980 — —

1,800 13 1,829 2,54469 2,62735 —3,25
1,900 - - 2,83529 - —

2,000 12 2,052 3,14159 3,30708 - 3,27

2,120 — — 3,562989 — -

2,240 — — 3,94081 - -

28




ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

PASSO 19

WICKEL-

SCHRITT 19

PITCH 1:9

IMBRICADO

SERIE

TRAUFEL-

WICKLUNG
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SERIES LAP

CAMADA
DUPLA

DOPPEL

SCHICHT

TWO LAYER

2POLOS

2POLE

2 POLES
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ESQUEMAS DE BOBINAGEM

Iiieg WICKELSCHEMEN 24+ 02- 10/1
WINDING DIAGRAMS (24-002-10/122-N)*
TRIFASICO 24 RANHURAS 2POLOS CAMADA IMBRICADO PASSO 1:10
DUPLA SERIE
TRAUFEL-
DREHSTR 24 NUTEN DOPPEL- WICKEL-
TROM ZPOLE SCHICHT WICKLUNG SCHRITT 1:10
SERIE
THREE-PHASE 24 SLOTS 2 POLES TWO LAYER SERIES LAP PITCH 1:10

AR
N
12 Cabos
12 Kabel
12 Leads

WWH”
1 |

|
|
|
A

Gy e m———

Y

9 Cabos
9 Kabel
9 Leads

8

NEBREN

i

i

I
AL

1
1
!
|

2 4

@

\HWH
]
%

€ e = b =

AAJA

9 Cabos
9 Kabel
9 Leads

UERBUREN
i

AY

6 Cabos
6 Kabel
6 Leads

% X W & W

v

3 Cabos
3 Kabel
3 Leads

P Y Ei

A

3 Cabos
3 Kabel
3 Leads

-

F
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ESQUEMAS DE BOBINAGEM

24-02-111 WICKELSCHEMEN IiiEg
(24-002-11/112-N)* WINDING DIAGRAMS
TRIFASICO 24 RANHURAS 2 POLOS CAMADA IMBRICADO .
A BRI PASSO 1:11
TRAUFEL-
24 NUTEN 2POLE EINZEL- WICKEL-
DREHSTROM 0 SCHICHT ;Végl:ELUNG SCHRITT 1:11
THREE-PHASE 24 SLOTS 2 POLES SINGLE LAYER SERIES LAP PITCH 1:11

-
~n
——to -

7 8
!

9 10 H 12 13 4 %5

P I

ANTY
NY

12 Cabos
12 Kabel
12 Leads

O~ — = e ——

||

Q) — o e~ ———

/Y

9 Cabos
9 Kabel
9 Leads

Gy o e

PRy B

JAVAV/AN
9 Cabos

9 Kabel
9 Leads-

I

e

[

€ — ————

‘{L_

AY

6 Cabos
6 Kabel
6 Leads

[N TN N FE——

v

3 Cabos
3 Kabel
3 Leads

A

3 Cabos
3 Kabel
3 Leads

—— o — e ]

*Nova nomenclatura
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ESQUEMAS DE BOBINAGEM
E!I WICKELSCHEMEN 2402 09/2
WINDING DIAGRAMS (24-002-09/121-N)*
TRIFASICO 24 RANHURAS 2POLOS CAMADA SERCENTRICO  1passo 1:68:10112
DUPLA
. KONZENTRISCHE | WICKEL-
DREHSTROM 24 NUTEN 2POLE 23:}’5; SERIE SCHRITT 1:68:10:12
THREE-PHASE 24 SLOTS 2 POLES TWO LAYER ENEENTRIC PITCH 1:6:8:10:12
N VAN
// e \\ // A A
NN RN
8 ‘ AN LN
0’ //\ \ ‘ AN
X XA X ) { O
X OO
1 | I }
12 3 436 78 91017 12 93 % 151617 18 1202 2223 26
AN G AN
¥ H {
1 I |
| | ] i i i {
GRS RS U SR
AA/ Y ;f ) (
AY , | |
| I
12 Cabos ! ; |
12 Kabel : ! ! |
12 Leads 6 1 8 12 42 9 10 5 711 A
Y/
9 Cabos
9 Kabel
9 Leads B
9 Cabos
9 Kabel
9 Leads C
i
6 Cabos
6 Kabel
6 Leads D
|
I
\|/
3 Cabos
3 Kabel
3 Leads E
JAN
3 Cabos
3 Kabei
3 Leads F
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24-02-1072

(24-002-10/121-N)*

T

TRIFASICO

DREHSTROM

THREE-PHASE

24 RANHURAS

24 NUTEN

24 SLOTS

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

2 POLOS CAMADA
DUPLA

2 POLE DOPPEL-
SCHICHT

2POLES TWO LAYER

SERIE

SERIE
SERIES

CONCENTRICO

CONCENTRIC

KONZENTRISCHE

PASSO 1:7:9:11:13

WICKEL-
SCHRITT 1:7:9:11:13

PITCH 1:7:9:11:13

[
7 8
i H

9 10 11 1213 4
§
§
!

N

H H I
1|5'1'6 17 18 1‘9 ZIO 21 22 213 2]4
|

ANYY
AY
12 Cabos

12 Kabel
12 Leads

12 8 2 4 10

Y/

9 Cabos
9 Kabel
9 Leads

O —— — o — ———

Y

ﬁ__-_
PR S —
!

1
1
|
L
L

P YU S

JAVAV/AN

9 Cabos
9 Kabel
9 Leads

00 —— e — —

w ——
(%4

ANY

6 Cabos
6 Kabet
6 Leads

[
r
1
t
|

|
.
|
t
|

I
|
| [U———
|
,
I
|
Lo

PP -

) -+ —— - —
- - —

v

3 Cabos
3 Kabel
3 Leads

[
[

n
o
[
b

-t
|
|

i

|

T

3

L —

S S—

VAN

3 Cabos
3 Kabel
3 Leads

“Nova nomenclatura
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24-02-11/2
(24-002-11/111-N)*
PASSO1:10:12
WICKEL-
SCHRITT 1:10:12
PITCH-1:10:12

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
UNICA
EINZEL-
SCHICHT
SINGLE LAYER

1

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS
2POLE
2 POLES

ESQUEMAS DE BOBINAGEM

J S 4

L_____‘-,r.____-

24 RANHURAS

24 NUTEN -
24 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE

12 Cabos
12 Kabel

12 Leads
9 Cabos
9 Kabel
9 Leads
9 Cabos
9 Kabel
9 Leads

Y/

A
6 Cabos
6 Kabel

6 Leads
3 Cabos
3 Kabel
3 Leads
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ESQUEMAS DE BOBINAGEM

24 - 04 - 06/1 WICKELSCHEMEN I|ieg
(24-004-06/122-N)* WINDING DIAGRAMS
TRIFASICO 24 RANHURAS 4POLOS CAMADA IMBRICADO PASSO 1:6
DUPLA SERIE
TRAUFEL- WICKEL
DOPPEL- -
DREHSTROM 24 NUTEN 4 POLE o WICKLUNG SCHRITT 16
SERIE
THREE-PHASE 24 SLOTS 4 POLES TWO LAYER SERIES LAP PITCH 16

23 24
i

A

|
i |

AN
Y

12 Cabos
12 Kabel
12 Leads

[y QU

Y/

9 Cabos
9 Kabei
9 Leads

JAVAVZAN

9 Cabos
9 Kabel
9 Leads

LE

N —dg
L=
w 4
o
-J

N

L e
-

|

6

®
@0 =

AY

6 Cabos
6 Kabel
6 Leads

Col]
A
T

3 Cabos
3 Kabel
3 Leads

A

3 Cabos
3 Kabel
3 Leads
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ESQUEMAS DE BOBINAGEM

WICKELSCHEMEN 24-04-07/1
WINDING DIAGRAMS (24-004-06/112-N)*

TRIFASICO 24 RANHURAS 4POLOS CAMADA IMBRICADO PASSO 1:7

UNICA SERIE

TRAUFEL- WICKEL-

DREHSTROM 24 NUTEN 4 POLE EINZEL-

SCHICHT ;VE':?'(ELUNG SCHRITT 1:7
THREE-PHASE 24 SLOTS 4 POLES SINGLE LAYER SERIES LAP PITCH 17

\\ ,(
[

89 10 11 12 13 14 15 15 17

i

' |
t |
I 1

-
- -
-
)
»
<
N |, J—
2
~
[
~
e -
n
R, s

AASTY
A

12 Cabos
12 Kabel
12 Leads

Y P IR
OO —— —

-~

P

/Y

9 Cabos
9 Kabel
9 Leads

By — e ———
G0 — — — =

JAVAY/AN

9 Cabos
9 Kabel
9 Leads

[N -——--——-v————
[~ -] ——=-rF--

| S

w

AT

6 Cabos
6 Kabel
6 Leads

DD o o e o — e

(Y o e o o e —

3 Cabos
3 Kabel
3 Leads

—

L

-

N ——t————

3 Cabos
3 Kabel
3 Leads

—
L

N -
T

F
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24 - 04 - 06/2
(24-004-06/121-N)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

[uEg

TRIFASICO

DREHSTROM

THREE-PHASE

24 RANHURAS

24 NUTEN

24 SLOTS

4 POLOS CAMADA
DUPLA

4 POLE DOPPEL
SCHICHT

4 POLES TWO LAYER

CONCENTRICO
SERIE

KONZENTRISCHE
SERIE

SERIES
CONCENTRIC

PASSO 157

WICKEL-
SCHRITT 157

PITCH 157

, YT t | 1 i Y B T
12 34 56 7 8 9 101 1213141516 17 1819 20 21 22 23 24
. i ' H 1
] ey b ] | | ] L
. - | N Lo
o b . Lo
| |
DAY SRRRNNRERNRE i s
A/Y L-—:-— -4 Lbg—te— = |
" |
12 Cabos | } l | ‘ |
12 Kabel . i ! !
12 Leads 1 12 2 4 3 5 7 6 8 10 9 11 A
P Co P Lo
RN RN RN
! | + T ! , 1 —
Y)Y T = e
| SUIDUEU S i —_—— ] - — __.._L_.__I._._
9 Cabos : ‘1 : ! i
9 Kabel | | | !
9 Leads 1 2 4 3 5 1 6 8 9 B
P [ v |
- EREREEEERREEE
T | =
f C/A w___L-_—_JL‘— [ D S : L.__]l____ N | :
9 Cabos # : :
9 Kabel 1 I |
9 Leads 1 2 4 3 5 7 6 8 9 C
i 1 |
: L l l [
| | : | :
. (I N T I A
N 4 g i s i
6 Cabos l
6 Kabel g
6 Leads 3 4 5 D
| 1 1 | t
] i EERRIEE
1 i " i
! L-’;— --L—_-._-J |
Y | SRt R
3 Cabos ]
3 Kabel ST T T T Tt T T
3 Leads 3 E
I [ [
SEER NN 1[ L i
1 o
A | L_L__:}:k::::___l
| .
3 Cabos Py _
3 Kabel '
3 Leads 3 F
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ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

24-04-07/2

- (24-004-07/111-N)*

TRIFASICO

DREHSTROM

THREE-PHASE

24 RANHURAS

24 NUTEN

24 SLOTS

4 POLOS

4 POLE

4 POLES

CAMADA
UNICA

EINZEL-
SCHICHT

SINGLE LAYER

CONCENTRICO
SERIE

KONZENTRISCHE
SERIE

SERIES
CONCENTRIC

PASSO 1:68

WICKEL-
SCHRITT 1:68

PITCH 1:6:8

~
—

l
1'2 13 1415 16

-
[ -

17

{
:
1
I

| b \
18 19 20 21 22 23 2%

1
|
]

ANYY
INA
12 Cabos

12 Kabel
12 Leads

BY = — — =

N —— =

O e - ———

NS7AT

9 Ce;bos
9 Kabel
9 Leads

G —— e ————

OO — o e e e

JAVAV/AN
9 Cabos

9 Kabel
9 Leads

R = e e

o

A

6 Kabel
6 Leads

[+

Q1 — e e —

Y
3 Cabos

3 Kabel
3 Leads

-

N — -

3 Cabos
3 Kabel
3 Leads

n o~ — P
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ESQUEMAS DE BOBINAGEM

24.- 08 - 041 WICKELSCHEMEN IiiE!I
(24-008-04/112-N)* WINDING DIAGRAMS
TRIFASICO 24 RANHURAS 8 POLOS CAMADA SERIE PASSO 1:4
UNICA
EINZEL- WICKEL-
DREHSTROM 24 NUTEN 8 POLE SINZEL SERIE SCHRITT 14
THREE-PHASE 24 SLOTS 8 POLES SINGLE LAYER SERIES PITCH 14

[

1
10 11 12 13 4 ¢

516171;019202
]

1
! 1
| i
| ]

]
1 2223 24

]
1
t

LAY

r——
]
T
i
t
1
[

---
!
]

| i ! !
i i I !
: E |
A/Y n I | l
[ 1 | |
12 Cabos ; : : :
12 Kabel [ 1 | ]
12 Leads 112 2 3 4 57 6 8 9 10 1 A
| ! i ! | § ! !
’:Lq_lsjlsl;l_;_lijg
; | [ B i ! | G |
Y/ L | ! :
9 Cabos : ! { } :
9 Kabel [ | t
9 Leads 1 2 3 4 57 6 8 9 B
LU
X l ! N N i :
ll R : ! | EQS S | ‘J !
AA/A 4 ] ! :
9 Cabos Y{ ity _"'r_"_""‘,"'" """"""" -
9 Kabel i H |
9 Leads 1 2 3 4 5768 9 C
i M : H : i [} 1
1 R I O R I O |
1 IR S | [ Y IS | | SO S :
i
AIY B ;
6 Cabos i : :
6 Kabel [ |
6 Leads 16 2 3 4 5 D
1 1 | { 1 | i | 1 {
DL L ] 18
i | [ S R | | SRS S | | I S | .
Yy L e
3 Cabos !
3 Kabel ! _
3 Leads 1 2 3 E
A T I A BRI I L] |
: L mdoa L4 _ 4 ——— -_1 . :
VAN ¢ i
1 P e e e e e e — - B
3 Cabos ;
3 Kabel |
3 Leads 1 2 3 F
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ESQUEMAS DE BOBINAGEM
IiiE!I WICKELSCHEMEN 36- 02 - 14/1
WINDING DIAGRAMS (36-002-14/122-N)*
TRIFASICO 36 RANHURAS 2POLOS CAMADA IMBRICADO PASSO 1:14
DUPLA SERIE
DREHSTROM 36 NUTEN 2POLE oL Iv?én?fjﬁe SCHIRITT 114
SERIE
THREE-PHASE 36 SLOTS 2 POLES TWO LAYER SERIES LAP PITCH 1:14
R R
SLSSLLETRREIRKK § I IIIRIIIKK
. { KL \\; s .0’0’0.0 > - *Le ’0’0’00
1331?éﬁéé@ﬁﬁﬁygﬁqyw@yygyﬁ$ﬁ$$$mggygﬁ
N A N o
1 i 1 ]
; : : : i : | : [ { :
ANYY HHlLHHHHIHL'HH'
&/ & &
12 Cabos b ! P
12 Kabel i | Cod
12 Leads 7 1 6 12 g 2 4 10 9 3 5 1 A
H 1 ] i il lL | t M ] |‘ 1] } }
RERRERRRERRRARER lllll;\ii:ézgi!;ll
1a7At SR VR 4 W
9 Cabos ! ] : | ,
9 Kabel | 1 vl
9 Leads 7 1 6 8 2 4 g 3 5 B
TR IIRnoun
AAJA (
9 Cabos : :
9 Kabel ' | ;
9 Leads 71 6 8 2 4 9 C
IR I |
NHH;:::?:HH|||||,LE:::1HHI
A/\( .(/ \1! I(‘]|
6 Cabos L"*; ‘‘‘‘‘‘ B it B l
6 Kabel | l i
6 Leads 1 6 2 4 3 5 D
)\llllliiiiii‘.!?‘EKUHHUEEEEH%MH
N A A .
v ==
3 Cabos L——————-—f ——————— ;
3 Kabel . !
3 Leads 1 2 3 E
(kllllI/Lii':iiUH%IKLHIH,LEEEEE]Hfi‘
( ( N
A S SoTrom TR N
3 Cabos ——— e b
3 Kabel i j
3 Leads 1 2 3 F
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g wn Qg pZf 4
ZwL 152 25 2
BMR 0D we o
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vy 7] n
<xZ2|g w &
=00} o o ©
w 2 o. a a
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i}
2]
<
5
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g 5 9
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=
o s 9
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«&ela 5 &
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A ox 3

NN N
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9 Cabos

9 Kabel
9 Leads

E—)

o e (DD

1 1
i
o

f i | i

)
!
i
|

J

'
i
| l |
!

S ——

JAVAV/AN
9 Cabos

9 Kabel
9 Leads

A

6 Cabos
6 Kabel

6 Leads

3 Cabos
3 Kabel
3 Leads
3 Cabos

3 Kabel
3 Leads
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:15:17:19

1:9:11:13
WICKEL- 1:9:11:13

1:9:11:13
:15:17:19

36-02- 1472
(36-002-14/121-N)*
PASSO
SCHRITT :15:17:19
PITCH

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS

2 POLE
2 POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE

*Nova nomenclatura

g [+ o] O o w
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1:14:16:18

PASSO 1:14:16:18
WICKEL-
SCHRITT
PITCH 1:14:16:18

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
UNICA

EINZEL-
SCHICHT
SINGLE LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS
2POLE
2POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

36-02-16/2
(36-002-16/111-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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3 Cabos
3 Kabel
3 Leads




ESQUEMAS DE BOBINAGEM
Iiieg WICKELSCHEMEN 36-02- 1413
WINDING DIAGRAMS (36-002-14/222-N)*
TRIFASICO 36 RANHURAS 2 POLOS CAMADA IMBRICADO PASSO 1:14
DUPLA PARALELO
TRAUFEL-
DREHSTROM 36 NUTEN 2 POLE DOPPEL- CKLUNG WICKEL- .14
SCHICHT “’,"AR';LLE S SCHRITT
THREE-PHASE 36 SLOTS 2 POLES TWO LAYER PARALLEL LAP PITCH 1:14
XXX KX OAX KKK KON TXT
”.‘0‘.’.”.’.0‘ x,‘xxxxx ’0’.’.’.’.”’"’ X x)‘xx
G0 0.0.0.0.90, X 9.0 0.0.0.90.0.9. x
9. 9.9.0.0.¢, X 9000990, x
< 990090, 9.9.0.9.9,
0000 XXX
XX O X O O
o%o ERKE SRR X 0% %%
123438 800N RUBRTBDRARDUSBIBDIURBURB
A NN |
ANTY
AY
12 Cabos
12 Kabel
12 Leads A
Y/ Y
9 Cabos
9 Kabel
9 Leads

JAVAY/AN
9 Cabos

. 9 Kabel
9 Leads

AY
6 Cabos

6 Kabel
6 Leads

EEEREURERE

3 Cabos
3 Kabel
3 Leads

2 4
NERRSRERE HH¢I||I|

t
!
1 Eopod

5
¢I||l

3 Cabos
3 Kabel
3 Leads

EEREEURREN

RERESEREEE
[

T L e Il e I

-4

‘ !
1
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ESQUEMAS DE BOBINAGEM

36 - 02 - 16/3 WICKELSCHEMEN IiiE
(36-002-16/212-N)* WINDING DIAGRAMS _g
TRIFASICO 36 RANHURAS 2 POLOS CAMADA IMBRICADO PASSO 1:16
UNICA PARALELO
TRAUFEL-
DREHSTROM 36 NUTEN 2 POLE gé':_"zlgaT WICKLUNG "s‘gf,';fTLT 1:16
PARALLEL
THREE-PHASE 36 SLOTS 2POLES SINGLE LAYER PARALLEL LAP PITCH 1:16

N
I

019 12 13 14 15 16 17 18 189 20 21
oy [ |

AT
N

12 Cabos
12 Kabel
12 Leads

Y/
9 Cabos

9 Kabel
9 Leads

JAVAY/AN
9 Cabos

9 Kabel
9 Leads

AT
*6 Cabos

6 Kabel
6 Leads

=

R s 1

orememeeeod

3 Cabos
3 Kabel
3 Leads

=y

4

o

rmeeneepof.

JAN

3 Cabos
3 Kabel
3 Leads

[ —

1

*Nova nomenclatura

45



T

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

- 36-02-14/4
(36-002-14/221-N)*

TRIFASICO

DREHSTROM

THREE-PHASE

36 RANHURAS

36 NUTEN

36 SLOTS

2POLOS

2POLE

2POLES

CAMADA
DUPLA

DOPPEL
SCHICHT

TWO LAYER

CONCENTRICO
PARALELO

KONZENTRISCHE
PARALLEL

PARALLEL
CONCENTRIC

1:9:11:13
:15:17:19

WICKEL- 1:9:11:13
SCHRITT :15:17:19

19:11:13
116:17:19

PASSO

PITCH

5 26 2

U
7 2|8 28 30 3132 33 34 35 36

ANYY
A
12 Cabos

12 Kabel
12 Leads

Y/

9 Cabos
9 Kabel
9 Leads

AVAV/AN

9 Cabos
9 Kabe!
9 Leads

AY

6 Cabos
6 Kabel
6 Leads

'
i
1
i
|
]
3

\'/

3 Cabos
3 Kabel
3 Leads

1
1
|
d

I____Y___

-]

CA) o e e e

3 Cabos
3 Kabel
3 Leads

F
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ESQUEMAS DE BOBINAGEM

36- 02- 16/4 WICKELSCHEMEN IiiE!I
‘(36-002-16/211-N)*' WINDING DIAGRAMS
TRIFASICO 36 RANHURAS 2 POLOS CAMADA CONCENTRICO .
Ay PARALELO PASSO 1:14:16:18
DREHSTROM 36 NUTEN 2 POLE EINZEL- KONZENTRISCHE | WICKEL- , 1/ ..
SCHICHT PARALLEL ScHRiTT 1714:16:18
THREE-PHASE 36 SLOTS 2 POLES SINGLE LAYER ZQ'S’SEKE'&.C PITCH 1:14:16:18

t
|t
I
1
|

~oS /’/ .
s
223 2!4 2|5 26 2728 29 30 3[1 32 3334 3‘5 36

.

DNYY
AT
12 Cabos

12 Kabel
12 Leads

Y/ Y

9 Cabos
9 Kabel
9 Leads

JAVAVZAN

9 Cabos
9 Kabel
9 Leads

N
6 Cabos

6 Kabel
6 Leads

\'/

3 Cabos
3 Kabel
3 Leads

A

3 Cabos
3 Kabel
3 Leads

|

[T

r——--

w —-————-—?-‘

—_J !I

L1

11
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ESQUEMAS DE BOBINAGEM

909 0.0 S0
0% ’0:0‘
N \ ’

NGHT

1
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3 5 6 7 8 9101121314 15161718 1920 2 222324252627282930313?32334353§
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§ i

-
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b
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i

IiiE!I WICKELSCHEMEN 36 - 04 - 08/1
WINDING DIAGRAMS (36-004-08/122-N)*
TRIFASICO 36 RANHURAS 4 POLOS CAMADA IMBRICADO PASSO 1:8
DUPLA SERIE
TRAUFEL WICKEL-
DOPPEL-
DREHSTROM 36 NUTEN 4 POLE A WICKLUNG SCHRITT 18
SERIE
THREE-PHASE 36 SLOTS 4 POLES TWO LAYER SERIES LAP PITCH 1:8
AN A

ANYY
LY

12 Cabos
12 Kabel
12 Leads

AT

\ )
S ___I_J ;

L 1

; I :
! !

i ;

6 9

DR

Y/

9 Cabos
9 Kabel
9 Leads

fe

1
!
!
!
!

1
|
i
[

8 10
N

!

i

1
8

N
PPN T

=]
[2= Jep—

|
|

JAVAV/AN

9 Cabos
9 Kabel
9 Leads

=

L) - — b e o -

E%! !/Ulii
¢ [
L

8
I|A|lii
)

H

i
1
1
& () 1,
L (RS S SR [ - ~._i_ - d— -
AY ! - =l I
6 Cabos ! E .
6 Kabel | l
6 Leads L] 6 2 3 4 5 D
H,LHLHAII/L\H\l!/Lllli\ii H(LH}\EE ||
SN () ( £
(RS W N UGN U B TS PR ) IS R
T | 5 S TR N
3 Cabos ,
3 Kabel it dom e — e
3 Leads 1 2 3 E
1 ] ] i t 1 !
ENEREUR Ilu:/Us
a A (N
T +
A il il
3 Cabos ,(
3 Kabel ’
3L:a§s :'; F
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1:10

PASSO 1:10
WICKEL-
SCHRITT
PITCH 1:10

IMBRICADO
SERIE
TRAUFEL-
WICKLUNG
SERIE
SERIES LAP

CAMADA
UNICA
EINZEL-
SCHICHT
SINGLE LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4 POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

36-04-10/1
(36-004-10/112-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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e

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

36 - 04 - 08/2
(36-004-08/121-N)*

TRIFASICO

DREHSTROM

THREE-PHASE

36 RANHURAS

36 NUTEN

36 SLOTS

4POLOS CAMADA
DUPLA

4POLE DOPPEL-
SCHICHT

4POLES TWO LAYER

CONCENTRICO
SERIE

KONZENTRISCHE
SERIE

SERIES
CONCENTRIC

PASSO 1:6:8:10

WICKEL-

SCHRITT 1:6:8:10

PITCH 1:6:8:10

//\\ ,’\\ /’\\ /'\‘
\ Ao A\
) 0 ’\\\\ 0 A ~
SRR ERIRASHEL RIS
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5 Kabel | : i
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L
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pafa e il
9 Cabos : }
9 Kabel I |
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N
A/\r _L__,:._l_-ﬁ _____ 3 T L__il,l__ I i
6 Cabos : E S R |
6 Kabel 1 !
6 Leads 1 6 2 3 4 5 D
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e | i J
abos b e
3 Kabel e mm— e s
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NN
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R U R S =t
3 Leads v F
1 2 3
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1:8:10:12

PASSO 1:8:10:12
WICKEL-
SCHRITT
PITCH 1:8:10:12

51

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

CAMADA
UNICA
EINZEL-
SCHICHT
SINGLE LAYER

4 POLOS
4POLE
4 POLES

36 RANHURAS

36 NUTEN
36 SLOTS

DREHSTROM
THREE-PHASE

36 - 04 - 1072
(36-004-10/111-N)*
TRIFASICO
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3 Cabos
3 Kabel
3 Leads
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1:8

36-04 - 08/3
(36-004-08/222-N)*
PASSO 1:8
WICKEL-
SCHRITT
PITCH 1:8

IMBRICADO
PARALELO
TRAUFEL-
WICKLUNG
PARALLEL
PARALLEL LAP

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4 POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE
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36-04-10/3
(36-004-10/212-N)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

WED

TRIFASICO

DREHSTROM

THREE-PHASE

36 RANHURAS

36 NUTEN

36 SLOTS

4POLOS

4 POLE

4 POLES

CAMADA
UNICA

EINZEL-
SCHICHT

SINGLE LAYER

iIMBRICADO
PARALELO

TRAUFEL-
WICKLUNG
PARALLEL

PARALLEL LAP

PASSO 1:10

WICKEL-

SCHRITT 110

PTICH 1:10

TN
-~

1‘0 " 12 13 14 15 1

b
|
|

1
| )
1 i
i 1
| |

t

¢
i Lo |
6 17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 3233 34
i
1
|

AAJYY
NS

12 Cabos
12 Kabel
12 Leads

Y/ Y

9 Cabos
9 Kabe!
9 Leads

JAVAV/AN

9 Cabos
9 Kabel
9 Leads

AY

6 Cabos
6 Kabel
6 Leads

et

]
i
I
1
|
e e ] e — e — - -
—————r -4 4

3 Cabos
3 Kabel
3 Leads

-t ——-
1

JAN

3 Cabos
3 Kabel
3 Leads

1"

1

i

e e L —9- —
e e e e —— .__.?.__...__. _____ ....t._...
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ESQUEMAS DE BOBINAGEM
36- 04 - 10/4 WICKELSCHEMEN IiiE!I
(36-004-10/211-N)* WINDING DIAGRAMS
] c CONCENTRICO .
TRIFASICO 36 RANHURAS 4POLOS Uﬁ':’&DA PARALELO PASSO 1:8:10:12
X KONZENTRISCHE | WICKEL-

DREHSTROM 36 NUTEN 4 POLE SéﬁzlghT PARALLEL SCHRITT 18:10:12
THREE-PHASE 36 SLOTS 4 POLES SINGLE LAYER chﬁéléhilélc PITCH 1:8:10:12

//\\ // AN

Ve /,\\ N VAVATNEN //,
AN e AN Yyl
4N

7/ AN

VIO AN
OO

P Vo
1091 12 131415 1[s 17 18 19 20 21 22

o

ANTY
AV g
12 Cabos

12 Kabel
12 Leads

Y/

9 Cabos
9 Kabel
9 Leads

AVAV/AN

9 Cabos
9 Kabel
9 Leads

6 Cabos
6 Kabel
6 Leads

|
i |
i
A/Y b —- S DR Tttt ) Sl
|
2

1
|
|
t
Y e T _7__{:+ _____ I q— ‘f

e e ———
3 Cabos |

T

|

2

3 Kabel
3 l.eads

1
1
|
|
H
3

Att——-

A L . =

3 Cabos r © j |
3 Kabel | ;- ————— -

3 Leads !
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ESQUEMAS DE BOBINAGEM

IiiE!I WICKELSCHEMEN 36- 04 - 085
WINDING DIAGRAMS (36-004-08/131-N)*
TRIFASICO 36 RANHURAS 4 POLOS MISTO ggNCENTR'CO PASSO 1:7:9
EINZEL- UND/ RIE
ODER DOPPEL- KONZENTRISCHE WICKEL-
DREHST 36 NUTEN ;
ROM 4POLE SCHICHT SERIE SCHRITT 179
SINGLE AND SERIES
THREE-PHASE 36 SLOTS 4 POLES TWO LAYER CONCENTRIC PITCH 179

RN RN AN
AT SN EO e I L__L_'___ _____ SR ;__L“
AV | E | |
12 Cabos ; | : l:
12 Kabel | ; ! :
12 Leads 1 12 2 4 3 5 7 6 8 10 9 11 A
U ]
gt ballll i U R et sligtatatl slluliviain
9 Cabos ? l |
9 Kabel ! !
9 Leads 1 2 4 3 5 7 6 8
NN
i I i 1 1 t !
N e I -
JAVAV/AN ! T |
9 Cabos : : :
9 Kabel ! { |
9 Leads 1 2 4 3 5 7 6 8 9
R RN N
'_ih——l*—_—éil——————‘———vj ‘i ; !--‘--Lt:.l::: '_-:::::i___:: - l
A | ,
6 Cab
¢ coer ; |
6 Leads 1 6 2 3 4 5 D
R L L
*ﬁ':::_—_l___ _____ | P L___‘L_____-_ N ! —
- N I e
3 Koot |
3 Leads 1 2 3
L
] 1 T T 1 § -
A 'Eﬁ——“—--‘-'J 4: R i :::__:::.-__Jl
T
3 Kobet |
3 Leads 1 2 3
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ESQUEMAS DE BOBINAGEM

36-04-08/6 WICKELSCHEMEN IiiE!I

(36-004-75/131-N)* WINDING DIAGRAMS

TRIFASICO 36 RANHURAS 4POLOS MISTO ‘s:‘E’F'{“SEENTR’CO PASSO 16:8

EINZEL- UND/
KONZENTRISCHE | WICKEL-
DRE ODER DOPPEL- 6
HSTROM 36 NUTEN 4POLE ODER DC SERIE SCHRITT 1:6:8

SINGLE AND SERIES

THREE-PHASE 36 SLOTS 4 POLES TWO LAYER CONCENTRIC PITCH 1638

EENCREERNE
o L

12 Cabos
12 Kabel
12 Leads

=
=b
N
n
£

Y/ plube A EEDEY

9 Cabos -r———--
9 Kabel
9 Leads 1 ] 4

I 'IIAI

|

|

|

JAVAV/AN EEEE bl el I
9 Cabes i
9 Kabel T
9 Leads

-
~N

— o o —r

[—

At

6 Kabel
6 Leads

i
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I
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P
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|
i
.

|
I
I
I
L

|
§
l
]
3 Cabos 7 :
3 Kabel i
3 Leads '3

-
~n

. g
DA
g —
P
t
—

AL A

)
§
i
|

A [UPRISRN SIS W | : | SR A S

3 - I
3 Cabos P4
3 Kabel T
3 Leads !
4 2 3
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ESQUEMAS DE BOBINAGEM
E!I WICKELSCHEMEN 36 - 06 - 06/1
WINDING DIAGRAMS (36-006-06/122-N)*
TRIFASICO 36 RANHURAS 6 POLOS CAMADA IMBRICADO PASSO 1:6
DUPLA SERIE
TRAUFEL- .

DREHSTROM 36 NUTEN 6 POLE DOPPEL. WICKLUNG PacKEL 16
THREE-PHASE 36 SLOTS 6 POLES TWO LAYER SERIES LAP PITCH 1:6

1234 56789 0hi21B1415 161 1819 202 52232 25262728 20 30
bt b Cr A | oL I W I Pl |) -
(N W r Y IO Y [
L . I . . H bl
[ I v P o :
ISV OO
LA A A b A ik
ANYY RN & ANpNaNaVaFolg au
AVhd | ; L _"::_:’]L::ti“ % T | + |
|
12 Cabos a a
12 Kabel § 3 i i ! |
1 H
12 Leads i B 2 3 4 5 7 6 8 09 # A
i P Lot | Lo i P Lo | P
E*;,;% lu;xilll.,;\i/gl%.*iki SEEUBEPE
ANANS ’__:_'__\:@mi\ (" £ VO
/ T - = S B e e SR
Y)Y R ; T
| i ———d
9 Cabos I | 1
Kfsiest S | | |
i i
9 Leads 2 3 4 5 y G 8 9 B

JAVAV/AN

9 Cabos
9 Kabel
9 Leads

T Jo—
T';H)#
e

-

[ Y -

AY

6 Cabos
6 Kabel
6 Leads

o L.
D

[>2}
.
(28]

3 Cabos
3 Kabel
3 Leads
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i
i
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3 Cabos
3 Kabel
3 Leads
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i
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i
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B — e e o ————— — ——— e — — — o —
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17

PASSO 17
WICKEL-
SCHRITT
PITCH 17

IMBRICADO
SERIE
TRAUFEL-
WICKLUNG
SERIE
SERIES LAP

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

6 POLOS
6 POLE
6 POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

36-06- 071
(36-006-07/122-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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ESQUEMAS DE BOBINAGEM
Eg WICKELSCHEMEN 36 - 06 - 07,2
WINDING DIAGRAMS (36-006-07/112-N)*
TRIFASICO 36 RANHURAS 6 POLOS CAMADA IMBRICADO PASSO 137
UNICA SERIE
TRAUFEL-

DREHSTROM 36 NUTEN 6 POLE ;l:f;ﬁng ;"E'ﬁ',‘;””" ‘g(.!ﬁl;ﬁ'r 17
THREE-PHASE 36 SLOTS 6 POLES SINGLE LAYER SERIES LAP PITCH 17

_——— e s
w
-
~
-]

7
{
| [ b | i Vo
9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 3031 32 33 34 35 36
E 1 1 ll 1 1 1 1 i ) ' [ 1 ] ] s
]
i

A

AAY
AY

12 Cabos
12 Kabel

?2 Leads A

Y/ Y

9 Cabos
9 Kabel
9 Leads B

JAVAV/AN

9 Cabos
9 Kabel

9 Leads C

N
6 Cabos

6 Kabel
6 Leads

B e e e

o

3 Cabos
3 Kabel
3 Leads

e e e —

A |

3 Cabos
3 Kabel . . )
3 Leads _ ! F
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157

PASSO 157
WICKEL-
SCHRITT
PITCH 1537

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

6 POLOS
6 POLE
6 POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

36 - 06 - 06/2
(36-006-06/121-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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168

36-06-07/3
(36-006-07/121-N)*

PASSO 1:6:8

WICKEL-

SCHRITT

PITCH 1:68

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

6 POLOS
6 POLE
6 POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE

\.
- ~ -
u_
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36 - 06 - 07/4
(36-006-07/111-N)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

ED

TRIFASICO

DREHSTROM

THREE-PHASE

36 RANHURAS

36 NUTEN

36 SLOTS

6 POLOS

6 POLE

6 POLES

CAMADA
UNICA

EINZEL-
SCHICHT

SINGLE LAYER

C(_)NCENTRICO
SERIE

KONZENTRISCHE
SERIE

SERIES
CONCENTRIC

PASSO 1:6:8

WICKEL-
SCHRITT 168

PITCH 1:68

1 213

)
| 1 i { i

16 17 18 19 2'0 2|‘| 2'2 23 2]4 25 26 Z? 2‘8 2( 3]0 31 3f 313
i ' i
i i
! t

|
i i

DNYY
N
12 Cabos

12 Kabel
12 Leads

Y/ Y

9 Cabos
9 Kabel
9 Leads

AVAN/AN

9 Cabos
© 9 Kabel
9 Leads

AY

6 Kabel
6 Leads

3 Cabos
3 Kabel
3 Leads

A

3 Cabos
3 Kabel
3 Leads
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ESQUEMAS DE BOBINAGEM

IiiE!I WICKELSCHEMEN 36 - 06 - 06/3
WINDING DIAGRAMS (36-006-06/222-N)*
TRIFASICO 36 RANHURAS 6 POLOS CAMADA IMBRICADO PASSO 1:6
DUPLA PARALELO
TRAUFEL-
DOPPEL- WICKEL-
DREHSTROM 36 NUTEN 6 POLE SCHICHT WICKLUNG SCHRITT 1:6
PARALLEL
THREE-PHASE 36 SLOTS 6 POLES TWO LAYER PARALLEL LAP PITCH 16

S

é1o11121 14
A
‘)
H
.

1 1 |
. !

Y

I

15 1§ 18 19

o

22 2232

e

05‘"3&. \

27 28 29 30 31

1
m(
1
P

<

»&--

3
{
t

X

YI
3 35 36
\II/)\II
;l!

ANTY

12 Cabos
12 Kabel
12 Leads

Y/ Y

9 Cabos
9 Kabel
9 Leads

JAVAV/AN

9 Cabos
9 Kabel
9 Leads

J&w; JUSGUN
£ £ () ‘N
ot — | S
N ISRk =
6 Cabos :
6 Kabel |
6 Leads é :l; D
FEBUSUREBERN R
]& o l’*wl )\ (k\‘
v L’tiL‘_ —
3 Cabos ’ :
3 Kabel l
3 Leads 2 :,3 E
Iié;\z*lii;%l | A(u
0 G O O i -
A _— L L?_) [ . _] T Lol \_—
I | | —
3 Cabos I i
3 Kabel _———e e e e T e e e
3 Leads f é F
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ESQUEMAS DE BOBINAGEM

36-06-07/5 WICKELSCHEMEN IiiE!I

(36-006-07/222-N)* WINDING DIAGRAMS
TRIFASICO 36 RANHURAS 6 POLOS CAMADA IMBRICADO PASSO 1:7
DUPLA PARALELO
TRAUFEL- .
DREHSTROM 36 NUTEN 6 POLE DOPPEL- WICKLUNG ‘g’éﬁ'éf“ 17
SCHICHT T
PARALLEL
THREE-PHASE 36 SLOTS 6 POLES TWO LAYER PARALLEL LAP PITCH 17

U U i
26 272|829 30 3 323‘33l435 36

| [ U
5 6 7 8 9101 1213 1415 16 17 18 19 20 2'1 22 23 24 25
! I
! [ |

AAREERRRRRRRARERA

ANYY
NY

12 Cabos
12 Kabel

12 Leads A

Y/

9 Cabos
. 9 Kabel
9 Leads B

JAVAV/AN

9 Cabos
9 Kabel .
9 Leads C

A
6 Cabos

6 Kabel
6 Leads

Y

3 Cabos
3 Kabel
3 Leads

A

3 Cabos
3 Kabel
3 Leads
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ESQUEMAS DE BOBINAGEM

IiiEg WICKELSCHEMEN 36 - 06 - 07/6
WINDING DIAGRAMS (36-006-07/312-N)*
TRIFASICO 36 RANHURAS 6 POLOS CAMADA IMBRICADO PASSO 17
UNICA 3 x PARALELO
TRAUFEL-
DREHSTROM 36 NUTEN 6 POLE EINZEL- WICKLUNG WICKEL-
SCHICHT 3 x PARALLEL SCHRITT
LAP 3 x
THREE-PHASE 36 SLOTS 6 POLES SINGLE LAYER PARALLEL PITCH 1:7

(]

i
i

i
| 1
) t

U [ U
112 13 14 15 16 17 18 1]5. 20 21 22 2|3 24 25
v H 1 ' + 1

f
I
1
1
t

]
Pl oo
26 27 28 2]9 SP 3|1 32 3.3 34 3’5 36

|

{

)
1

]
i
3

ANYY
AIY
12 Cabos

12 Kabel
12 Leads

Y/ Y

9 Cabos
g Kabel
9 Leads

JAVAN/AN

9 Cabos
9 Kabel
9 Leads C
TN
L 1 N ! l
' + } ; H !
} 1 i ' ‘ I
A/\r b {—____—‘f_'___'_ o :“ ____“:____‘_—_‘_"'_ __________ |
6 Cabos : | s
6 Kabel : |
6 Leads 1 62| I é D
HARERRRNERRNANNEE ?“IHEH;[I%%
R . ; ] |
. ; ! ! ;
Y bmmmm e B ——— P Y O SRR -1 l
3 Cabos L——'”“"T“‘“L:_—_‘_':_-?——————-—-..-_____4
3 Kabel !
3 Leads 1 12 | E
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ESQUEMAS DE BOBINAGEM

36 - 06 - 06/4 WICKELSCHEMEN IiiE
(36-006-06/221-N)* WINDING DIAGRAMS
TRIFASICO 36 RANHURAS 6 POLOS CAMADA CONCENTRICO 5
oLo CAMAL oNALELO PASSO 1:5:7
DREHSTROM 36 NUTEN 6 POLE DOPPEL- KONZENTRISCHE WICKEL. , .
SCHICHT PARALLEL SCHRITT 197
PARALLEL
H X E
THREE-PHASE 36 SLOTS 6 POLES TWO LAYER CONCENTRIC PITCH 1537

VAN

/
\ “’u&'

|
|
1
|

I

112 13 1415 %6 17 1

|
I

o
by

I

N

34353‘6

U
&33
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!

l l | !
1]

M? S

8 19 2021 222324 252627282930

AAYY
AVRd
12 Cabos

12 Kabe!
12 Leads

Y/
9 Cabos

9 Kabel
9 Leads

JAVAN/AN

9 Cabos
9 Kabel
9 Leads

N

6 Cabos
6 Kabel
6 Leads

3 Cabos
3 Kabel
3 Leads

A

3 Cabos
3 Kabel
3 Leads

l'f'“"'

L

LfJ

|
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ESQUEMAS DE BOBINAGEM
E!I WICKELSCHEMEN 36- 06 - 07/7
WINDING DIAGRAMS (36-006-07/221-N)*
. CONCENTRICO
TRIFASICO 36 RANHURAS 6 POLOS SGI:ISEA PARALELO PASSO 1:6:8
. KONZENTRISCHE WICKEL-

DREHSTROM 36 NUTEN 6 POLE ng::’CE;T PARALLEL scHRriTT 168
THREE-PHASE 36 SLOTS 6 POLES TWO LAYER R PITCH 16:8

/

R

1
1011 12 13 14 15 16 17 18 192621 22232425 26272829 30 31 3233343536

;mmmﬁmmmﬁm H*mmm

|

12 Cabos
12 Kabel
12 Leads

/Y

9 Cabos
9 Kabel
9 Leads

JAVAV/AN

9 Cabos
9 Kabel
9 Leads

A

6 Cabos
6 Kabel
6 Leads

3 Cabos
3 Kabel
3 Leads

3 Cabos
3 Kabel
3 Leads

F
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36-06-07/8
(36-006-07/311-N)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

IEg

TRIFASICO

DREHSTROM

THREE-PHASE

36 RANHURAS

36 NUTEN

36 SLOTS

6 POLOS

6 POLE

6 POLES

CAMADA
UNICA

EINZEL-
SCHICHT

SINGLE LAYER

CONCENTRICO
3 xPARALELO

KONZENTRISCHE
3 x PARALLEL

CONCENTRIC
3 x PARALLEL

PASSO 1:6:8

WICKEL-

SCHRITT 19838

PITCH 1:6:8

8 9 10 11 12 1
1 [

I
I
|

3 U5
1

N

i
[

JAVAYA O d

12 Cabos
12 Kabel
12 Leads

Y/ Y

9 Cabos
9 Kabel
9 Leads

JAVAN/AN

9 Cabos
9 Kabel
9 Leads

IR T N R A
4 I ]
A/Y ! ! T | '
. IFHR NS U U Sy QY H I —— TR !
6 Cabos L——-——~———-?——~‘——---— ———————————— 4
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} f
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T t T ' i
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o 3 T !
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glzabel }
eads 1 2 3 F
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1:6

36 - 06 - 06/5
(36-006-06/112-N)*

PASSO 16

WICKEL-

SCHRITT

PITCH 16

IMBRICADO
SERIE
TRAUFEL-
WICKLUNG
SERIE
SERIES LAP

CAMADA
EINZEL-
SCHICHT

UNICA
SINGLE LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

6 POLOS
6 POLE
6 POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE
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ESQUEMAS DE BOBINAGEM

36 - 06 - 06/6 WICKELSCHEMEN I|iEg
(36-006-06/212-N)* WINDING DIAGRAMS ‘
TRIFASICO 36 RANHURAS 6 POLOS CAMADA IMBRICADO PASSO 16
UNICA PARALELO
TRAUFEL-
DREHSTROM 36 NUTEN 6 POLE EINZEL- WICKLUNG 22525#;1£
SCHICHT PARALLEL

|

I \
! |
[

{1

i to

?10111213141|51ﬁ17181
!

1

|
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21
1
b
!
1
1

)
9 20
i
i
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22 23 24 25 26

1

AAJTY
Y

12 Cabos
12 Kabel
12 Leads

Y/

9 Cabos
9 Kabel
9 L.eads

JAVAV/AN

9 Cabos
9 Kabel
9 Leads

AY

6 Cabos
6 Kabel
6 Leads

P
|
[
'L
S

it
—4

L5 15 S

.

v

3 Cabos
3 Kabel
3 Leads
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by
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A

3 Cabos
3 Kabel
3 Leads
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15

36 - 08 - 051
(36-008-05/122-N)*
PASSO 155
WICKEL-
SCHRITT
PITCH15

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

IMBRICADO
SERIE
TRAUFEL-
WICKLUNG
SERIE
SERIES LAP

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

8 POLOS
8 POLE
8 POLES

36 RANHURAS

36 NUTEN
36 SLOTS

I S

L

[SN——

Tt o

|

12

DREHSTROM
THREE-PHASE
DAY
N

TRIFASICO

12 Cabos
12 Kabel
12 Leads
9 Cabos
9 Kabel
9 Leads
9 Cabos
9 Kabel
9 Leads
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3 Cabos
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ESQUEMAS DE BOBINAGEM

36 - 08 - 06/1 WICKELSCHEMEN Iiieg
{36-008-06/122-N)* WINDING DIAGRAMS

TRIFASICO 36 RANHURAS 8 POLOS CAMADA IMBRICADO PASSO 1:6

DUPLA SERIE

TRAUFEL-

DOPPEL- WICKEL- _
DREHSTROM 36 NUTEN 8 POLES SCHICHT ‘événgLUNG SCHRITT 16
THREE-PHASE 36 SLOTS 8 POLES TWO LAYER SERIES LAP PITCH 1:6

1 g?%?ﬁ: 7 8 9 101'1 1'2 1:31I4 1:5 16171‘8192‘02‘12:22:32:425262’7282‘93'03:13123:33’435‘
N | ! | i ;! i
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f
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1
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. ! L d : ! L_-J
4=y Lo i
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9 Cabos { i i
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9 Leads 1 2 3 4 75 86 9 C
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i i 1 1} | 1 1 1
L L L L
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Lo—d-&
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A .
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3 Leads ] ?2 3 F
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ESQUEMAS DE BOBINAGEM

IiiE!I WICKELSCHEMEN 36 - 08 - 06/2
WINDING DIAGRAMS (36-008-06/121-N)*
TRIFASICO 36 RANHURAS 8 POLOS CAMADA CONCENTRICO PASSO 1:4:6:8
DUPLA SERIE
DOPPEL- KONZENTRISCHE | WICKEL-
DREHSTROM 36 NUTEN 8 POLE DOPPEL- SERI= SRy 1:46:8
THREE-PHASE 36 SLOTS 8 POLES TWO LAYER SERIES PITCH 1:4:6:8
CONCENTRIC

Vol
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ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

PASSO 15

WICKEL-

15

SCHRITT

PITCH 15

IMBRICADO
PARALELO

TRAUFEL-

WICKLUNG
PARALLEL

PARALLEL LAP

. CAMADA

DUPLA
DOPPEL-

SCHICHT

TWO LAYER

8 POLOS

8 POLE

8 POLES

36 RANHURAS

36 NUTEN

36 SLOTS

36-08-053
(36-008-05/222-N)*

TRIFASICO

DREHSTROM

THREE-PHASE
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ESQUEMAS DE BOBINAGEM
Eg WICKELSCHEMEN 36 - 08 - 06/3
WINDING DIAGRAMS (36-008-06/222-N)*
TRIFASICO 36 RANHURAS 8 POLOS CAMADA IMBRICADO PASSO 16
DUPLA PARALELO
TRAUFEL- WICKEL-
DREHSTROM 36 NUTEN 8 POLE DOPPEL- WICKLUNG 16
SCHICHT PARALLEL SCHRITT
THREE-PHASE 36 SLOTS 8 POLES TWO LAYER PARALLEL LAP PITCH 1:6

%9
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/\\

9101'1 1213 14‘51617181920212223 2425 26 27
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293031 3233343536
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12 Kabel ! b { ) : <
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1:4:6
15

WICKEL- 1:4:6
1:.46

PASSQO
SCHRITT 15
PITCH 15

KONZENTRISCHE

CONCENTRICO
PARALELO
PARALLEL
CONCENTRIC

PARALLEL

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

8 POLOS
8 POLE
8 POLES

ESQUEMAS DE BOBINAGEM

36 RANHURAS

36 NUTEN
36 SLOTS

36 - 08 - 05/4
(36-008-05/221-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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3 Cabos
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15

WICKEL- 1:4
15

SCHRITT 15
PITCH 14

PASSO

SERIE
SERIE
SERIES

ODER DOPPEL-

EINZEL- UND/
SCHICHT
SINGLE AND
TWO LAYER

MISTO

WICKELSCHEMEN
WINDING DIAGRAMS

8 POLOS
8 POLE
8 POLES

ESQUEMAS DE BOBINAGEM

DI o N R ———————————

3

P — N

36 RANHURAS

36 NUTEN
36 SLOTS

36-08-05/5
(36-008-05/132-N)*
TRIFASICO
N
12 Cabos

THREE-PHASE
12 Kabel

DREHSTROM
12 Leads

6 Cabos

6 Kabel

6 Leads

3 Cabos

3 Kabel

3 Leads
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ESQUEMAS DE BOBINAGEM

|iiE!| WICKELSCHEMEN 36 - 08 - 05/6
WINDING DIAGRAMS *(36-008-05/111-N)*
TRIFASICO 36 RANHURAS 8 POLOS CAMADA ggNCENTRwO passo 1:€
UNICA RIE 1:4:6
EINZEL. KONZENTRISCHE | WICKEL- 1:6
DREHSTROM 36 NUTEN 8 POLE EINZEL. SERIZ oKL 18
THREE-PHASE 36 SLOTS 8 POLES SINGLE LAYER ggiﬁﬁNTRm PITCH 7

192|02

12‘2232'4252l8 2728 29

{
3 313
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33 34 35 36

: !
|
j
|

AAJTY
AJY

12 Cabos
12 Kabel
12 Leads
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Y/ Y
9 Cabos

9 Kabel
9 Leads

b — —-

A — = — e e e
B ———— ———— — ——

JAVAV/AN

9 Cabos
9 Kabel
9 Leads

AY
6 Cabos

6 Kabel
6 Leads

A3 = — o e e e
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3 Cabos
3 Kabel
3 Leads

A

3 Cabos
3 Kabel
3 Leads

N —————
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ESQUEMAS DE BOBINAGEM

36 - 08 - 05/7 WICKELSCHEMEN I|ieg
(36-008-05/131-N)* WINDING DIAGRAMS
TRIFASICO 36 RANHURAS 8 POLOS MISTO gggﬁEENTnlco PASSO 1:4:6
EINZEL- UND/ KONZENTRISCHE WICKE
ODER DOPPEL- KEL-
DREHSTROM 36 NUTEN 8 POLE R . SERIE SCHRITT 1:4:6
SINGLE AND SERIES
THREE-PHASE 36 SLOTS 8 POLES TWO LAYER CONCENTRIC PITCH 1:4:6
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1:18:20
12224

48-02- 2111
(48-002-21/121-N)*
PASSO
WICKEL- 1:18:20
SCHRITT :22:24
1:18:20
PITCH 22:24

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS
2 POLE
2 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE
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12 Kabel
12 Leads
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9 Kabel
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3 Cabos
3 Kabel
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3 Cabos
3 Kabel
3 Leads

6 Cabos
6 Kabel
6 Leads

JAVAN
JAN
12 Cabos
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1:21

PASSO 1:21
WICKEL-
SCHRITT
PITCH 1:21

IMBRICADO
SERIE

TRAUFEL-
WICKLUNG
SERIE
SERIES LAP

CAMADA
DUPLA
DOPPEL
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS
2POLE
2POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

48-02-21/2
(48-002-21/122-Ny*
TRIFASICO

DREHSTROM
THREE-PHASE
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1:15:17
:19:21

WICKEL- 1:15:17
1:15:17

:19:21

48-02-18/4
(48-002-18/121-N)*
SCHRITT :19:21

PASSO
PITCH

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS
2POLE
2 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE
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1:18

WICKEL-
SCHRITT
PITCH 1:18

PASSO 1:18

IMBRICADO
SERIE
TRAUFEL-
WICKLUNG
SERIE
SERIES LAP

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS

2POLE
2 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

48-02-18/3
(48-002-18/122-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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1:18:20
:22:24

48-02-21/3
(48-002-21/221-N)*
PASSO
WICKEL- 1:18:20
SCHRITT :22:24
1:18:20
PITCH :22:24

CONCENTRICO
PARALELO
KONZENTRISCHE
PARALLEL
PARALLEL
CONCENTRIC

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS
2POLE
2 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE
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3 Cabos
3 Kabel
3 Leads
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1:21

87

WICKEL-
SCHRITT
PITCH 1:21

PASSO 1:21

IMBRICADO
PARALELO
TRAUFEL-
WICKLUNG
PARALLEL
PARALLEL LAP

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2POLOS
2POLE
2 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

48-02-21/4
(48-002-21/222-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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48-02- 181
(48-002-18/222-N)*

PASSO 1:18

8

1:1

WICKEL-
SCHRITT

PITCH 1:18

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

IMBRICADO

PARALELO
TRAUFEL-

WICKLUNG
PARALLEL

PARALLEL LAP

CAMADA
DUPLA

DOPPEL-

SCHICHT
TWO LAYER

2POLOS

2POLE

2 POLES

48 RANHURAS

48 NUTEN

48 SLOTS

TRIFASICO

DREHSTROM

THREE-PHASE

ANYY
AT

12 Cabos

12 Kabel
12 Leads

87As

9 Cabos
9 Kabel
9 Leads

JAVAY/AN

9 Cabos
9 Kabel
9 Leads
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6 Cabos
6 Kabel
6 Leads
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3 Cabos
3 Kabel
3 Leads
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1:15:17
119:21

WICKEL- 1:15:17
1:15:17

SCHRITT :19:21
:19:21

PASSO
PITCH

KONZENTRISCHE
PARALLEL
PARALLEL
CONCENTRIC

CONCENTRICO
PARALELO

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

2 POLOS
2POLE
2POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

48-02 - 18/2
(48-002-18/221-N)*

TRIFASICO
DREHSTROM
THREE-PHASE
12 Cabos

12 Kabel

12 Leads

9 Cabos

9 Kabel

9 Leads

9 Cabos

9 Kabel

9 Leads
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111:13

WICKEL- 1:7:9
:11:13

48-04-10/1
PASSO 1:7:9
SCHRITT :11:13
pitch 1:7:9

(48-004-10/121-N)*
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SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER
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4 POLE
4 POLES
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WINDING DIAGRAMS
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THREE-PHASE
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:12:14

1:8:10
112:14

PASSO
WICKEL- 1:8:10
SCHRITT :12:14
PITCH 1:8:10

91

CONCENTRICO
SERIE
TRAUFEL-
WICKLUNG
SERIE

SERIES
CONCENTRIC

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4 POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS
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TRIFASICO
DREHSTROM
THREE-PHASE
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:7:9

48 - 04 - 10/2
(48-004-10/221-N)*
1:7:9
11:13
WICKEL- 1:7:9
SCHRITT :11:13
1
:11:13

PASSO
PITCH

CONCENTRICO
PARALELO
KONZENTRISCHE
PARALLEL
PARALLEL
CONCENTRIC

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4 POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE
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1:8:10
112:14

WICKEL- 1:8:10
112:14

PASSO
SCHRITT :12:14
PITCH 1:8:10

CONCENTRICO
PARALELO
KONZENTRISCHE
PARALLEL
PARALLEL
CONCENTRIC

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4 POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

48-04-11/2
(48-004-11/221-Ny*
TRIFASICO
DREHSTROM
THREE-PHASE
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1:13

48-04 - 131
(48-004-13/112-N)*
PASSO 1:13
SCHRITT
PITCH 1:13

WICKEL-

IMBRICADO
SERIE
TRAUFEL-
WICKLUNG
SERIE
SERIES LAP

CAMADA
UNICA
EINZEL-
SCHICHT
SINGLE LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4 POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

48 RANHURAS

48 NUTEN
48 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE
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12 Kabel
12 Leads
9 Cabos
9 Kabel
9 Leads
3 Cabos
3 Kabel
3 Leads
3 Cabos
3 Kabel
3 Leads

YY/ T

9 Cabos

9 Kabel

9 Leads
A

6 Cabos

6 Kabel

6 Leads

JAVAN
AN
12 Cabos
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48-04-13/2

ESQUEMAS DE BOBINAGEM

WICKELSCHEMEN IiiEg
(48-004-13/211-N)* WINDING DIAGRAMS
SICO CAMADA CONCENTRICO 1:10:12
TRIFA 48 RANHURAS 4POLOS s PARALELO passo 1101
EINZEL- KONZENTRISCHE WICKEL- 1:10:12
DREHSTROM 48 NUTEN 4POLE SCHICHT PARALLEL SCHRITT :14:16
THREE-PHASE 48 SLOTS 4POLES SINGLE LAYER | eoNCENTRIC PITCH {3t

ANYY
AT

12 Cabos
12 Kabel
12 Leads

Y/ Y

9 Cabos
9 Kabel
9 Leads

JAVAN/AN
9 Cabos

9 Kabel
9 Leads

A

1
1
1

I
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6 Cabos |
6 Kabel : !
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WD

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

48-04-13/3
(48-004-13/111-N)*

TRIFASICO

DREHSTROM

THREE-PHASE

48 RANHURAS

48 NUTEN

48 SLOTS

4 POLOS

4 POLE

4 POLES

CAMADA
UNICA

EINZEL-
SCHICHT

SINGLE LAYER

CONCENTRICO
SERIE

KONZENTRISCHE
SERIE

SERIES
CONCENTRIC

1:10:12
PASSO :14:16
WICKEL 1:10:12
SCHRITT :14:16

1:10:12

PITCH :14:16
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12 Cabos
12 Kabel
12 Leads
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ESQUEMAS DE BOBINAGEM

IiiE!l WICKELSCHEMEN 48- 06 - 0972
WINDING DIAGRAMS (48-006-09/112-N)*

TRIFASICO 48 RANHURAS 6 POLOS CAMADA IMBRICADO PASSO 1:9

UNICA SERIE

TRAUFEL-

EINZEL- WICKEL-
DREHSTROM 48 NUTEN 6 POLE SCHICHT gElg:(ELUNG SCHRITT 1@
THREE-PHASE 48 SLOTS 6 POLES SINGLE LAYER SERIES LAP PITCH 1:9

12 Cabos
12 Kabel
12 Leads

Y/

9 Cabos
9 Kabel
9 Leads

JAVAV/AN
9 Cabos

9 Kabel
9 Leads

A

6 Cabos
6 Kabel
6 Leads

N o — e o e

3 Cabos
3 Kabel
3 Leads

[ X YU

A

3 Cabos
3 Kabel
3 Leads

R = D —

F

98

*Nova nomenciatyrs




ESQUEMAS DE BOBINAGEM

g

48 - 08 - 06/1 WICKELSCHEMEN
(48-008-06/122-N)* WINDING DIAGRAMS
TRIFASICO 48 RANHURAS 8 POLOS CAMADA IMBRICADO PASSO 1:6
DUPLA SERIE
TRAUFEL-
DOPPEL- WICKEL- .
DREHSTROM 48 NUTEN 8 POLE SCHICHT gvég',(ELUNG SCHRITT 1:6
THREE-PHASE 48 SLOTS 8 POLES TWO LAYER SERIES LAP PITCH 1:6

AN

S

o0
Y

w

/\)‘A "
NG

N
! ! | A ‘16 | 48

I 4 102 u] % 2 |2 12830 | 32! 3 )40 |42 | 44 45 |
A | l}\ i ! ! A i l*l | |A !
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NY = !
12 Cabos )
12 Kabe! |
i
12 Leads 1 6 A

Y/

9 Cabos
9 Kabel
9 Leads

JAVAN/AN

9 Cabos
9 Kabel
9 Leads

AY
6 Cabos

6 Kabel
6 Leads

A

3 Cabos
3 Kabel
3 Leads

A

3 Cabos
3 Kabel
3 Leads

S>—

il B

s

|
{
i
L

w—-w—«r-—___
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ESQUEMAS DE BOBINAGEM

IiiEg WICKELSCHEMEN 48- 08 - 0612
WINDING DIAGRAMS (48-008-06/222-N)*
TRIFASICO 48 RANHURAS 8 POLOS CAMADA IMBRICADO PASSO 16
DUPLA PARALELO
TRAUFEL- .
DREHSTROM 48 NUTEN 8 POLE DOPPEL- WICKLUNG WICKEL- 4 &
SCHICHT SCHRITT
PARALLEL
THREE-PHASE 48 SLOTS 8 POLES TWO LAYER PARALLEL LAP PITCH 16

RN GRS

1
1'0 12 14*16 18 zo'z

2 24 26 28 ‘2
# j ( \ h (
[ §

| [ I

' L

40424I4

Hs 48
A
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3 Koot .
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9 Cab . Lt SEeE b bl
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AY nul . by === =
- - 1
§ gobos |
abe i
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A
\|/ = __J.Jl :
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48
|
il

101

PASSO 1.7
WICKEL-
SCHRITT 7
PITCH 1:7

IMBRICADO
SERIE
TRAUFEL-
WICKLUNG
SERIE
SERIES LAP

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN

8 POLOS
8 POLE
8 POLES

WINDING DIAGRAMS

ESQUEMAS DE BOBINAGEM
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ESQUEMAS DE BOBINAGEM
IiiEg WICKELSCHEMEN 48-08 - 0772
WINDING DIAGRAMS (48-008-07/123-N)*
TRIFASICO 48 RANHURAS 8 POLOS CAMADA IMBRICADO PASSO 1:7
DUPLA SERIE
DREHSTROM 48 NUTEN 8 POLOS gg::’;:—; Z\,E(s,l(‘;ff,te 17
THREE-PHASE 48 SLOTS 8 POLES TWO LAYER SERIES LAP PITCH 17
A ANAVARLY AAAA AAAA )
R R A R e
R R XL XXX XK
8490936 \ 0 O Q0 \ Q)
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|!|=.' l!|:|| l!lg}lllllli‘:!
P b b b
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NY Voo b
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12 Cabos i i | |
12 Kabel ! : : g
12 Leads tn 22 3 4 15 86 9 1 A_#
R P b b
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Y)Y | o
9 Cabos : ! :
9 Kabel ’ X i i
9 Leads 1 2 3 4 15 86 9 §_
» i RN SERRRRE e
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JAVAV/A | o
9 Cabos | | ]
9 Kabel { oo
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102 ~ *Nova nomenciatura



ESQUEMAS DE BOBINAGEM
54 - 06 - 08/1 WICKELSCHEMEN IiiEg
(54-006-08/121-N)* WINDING DIAGRAMS
TRIFASICO 54 RANHURAS 6 POLOS Sﬁ'l»".f\f“ ggg&emmco PASSO 1:6:8:10
DREHSTROM 54 NUTEN 6 POLE ng:rcf;{- gg,:‘,‘EENTR'SCHE ;Véﬁ';fT"T 1:6:8:10
THREE-PHASE 54 SLOTS 6 POLES TWO LAYER (s:z?vltl:s:mmc PITCH 1:6:8:10
/'\ N
\ / \
/ \ /‘\\ ‘ ’ //\\
N .::o‘ w" ”‘0 i
o" o e o’o u Y & o“
] 1 l | l ) 1 I
: 1;& i o ;"15 1a|2lo 222:24 26 2s:i3:2'34 363!84;0 2 44 45: isi'o srs-t
L | o N I
bl b Pl C Lyl Cpart
I L L
JAVAN B L s S ey i i Ry el HE ks wiis R I S S
AJY | | | i
12 Cabos | { | |
12 Kabel : : ! ! !
12 Leads 1 2 2 3 4 5 1 6 8 09 # A
UE‘%J!IH‘]’ III;: !HH'E{JHH‘:’JH!HEH
‘T‘*"i_l_ ______ = ; ' = ] N I L
|
TY/Y i R T”“‘""“““ “““““““ ""f'"_“‘*“{__
9 Cabos | | !
9 Kabel § % {
9 Leads 1 2 3 4 5 7 [ 8 8 B
b i i ! P P Py
e e IS e SHHEE S
/N e S - |
9 Cabos | : ‘
9 Kabel l { I F
9 Leads 1 2 3 4 5 71 6 8 9 C
L L L
—%.—_'4______} . Lo iJ(ﬂ:::‘__} e ——j——-‘ —
A | ; ST
6 Cabos : |
6 Kabel : ;
6 Leads 5 6 2 3 4 5 D
I ¢ ; ¢ ] f : t | [ { 1
L !;.HHIJE;!J#II'! _!J;l;h_flu_g_!j;;:js
. e e W §
-——t - — —— T o o e e e B
3 Cabos |
3 Kabel }
3 Leads 5 2 3 E
[ I {1 L | Ly : 1 Lo ; |
P e T T
A 0————’ L\_‘h ‘ to=— - — = ]
¢ .
3 Cabos ;
3 Kabel !
3 Leads 1 2 3 F
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1:7:9:11

54 - 06 - 09/1
(54-006-09/121-N)*
PASSO 1:7:9:11
WICKEL-
SCHRITT
PITCH 1:7:9: 11

A

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

N
7\

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

6 POLOS
6 POLE
6 POLES

A

/

54 RANHURAS

54 NUTEN
54 SLOTS

N

/N

/

TRIFASICO
DREHSTROM
THREE-PHASE
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54 - 06 - 08/2
(54-006-08/221-N)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

e

TRIFASICO

DREHSTROM

54 RANHURAS

54 NUTEN

CAMADA
DUPLA

DOPPEL.-
SCHICHT

6 POLOS

6 POLE

CONCENTRICO
PARALELO

KONZENTRISCHE
PARALLEL

PASSO 1:6:8:10

WICKEL-
SCHRITT 1:6:8:10

PARALLEL

6 POLES CONCENTRIC

THREE-PHASE 54 SLOTS PITCH 1:6:8:10

TWO LAYER

1 1
116 1B |20 22!

—————po
———— e -

Y ad
N
12 Cabos

12 Kabel
12 Leads

Y/

9 Cabos
9 Kabel
9 Leads

JAVAV/AY
9 Cabos

9 Kabel
9 Leads

L

N
6 Cabos

6 Kabe}
6 Leads

g

3 Cabos
3 Kabel
3 Leads

e

ST

3 .
LfJ

A

3 Cabos
3 Kabel
3 Leads
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1:7:9:11

54 - 06 - 09/2
(54-006-09/221-N)*
PASSO 1:7:9:11
WICKEL-
SCHRITT

PITCH 1:7:9:11

KONZENTRISCHE

CONCENTRICO
PARALELO
PARALLEL
CONCENTRIC

PARALLEL

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

6 POLOS
6 POLE
6 POLES

ESQUEMAS DE BOBINAGEM

54 RANHURAS

54 NUTEN
54 SLOTS

DREHSTROM
THREE-PHASE

TRIFASICO

N
Sikie
TN
]
]
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1
|
i
]
]
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|
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1:9:11:13
:15:17:19

WICKEL- 1:9:11:13
1:9:11:13

SCHRITT :15:17:19
:15:17:19

PASSO
PITCH

CONCENTRICO
PARALELO
KONZENTRISCHE
PARALLEL
PARALLEL
CONCENTRIC

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4 POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS

72 NUTEN
72 SLOTS

72-04- 141
(72-004-14/221-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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1:10:12:14
:16:18:20

72-04 - 151
(72-004-15/221-N)*
WICKEL- 1:10:12:14

PASSO

1:10:12:14
16:18:20

SCHRITT :16:18:20
PITCH " °

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

CONCENTRICO
PARALELO

KONZENTRISCHE

PARALLEL

PARALLEL

T

TH

10

CONCENTRIC

CAMADA
DUPLA

DOPPEL-

SCHICHT

TWO LAYER

4 POLOS

4POLE

4 POLES

T

?

111

C

(I

+— -

e A e e —

J

I
L

1

[N, RS S N U

72 RANHURAS

72 NUTEN

72 SLOTS

TRIFASICO

DREHSTROM

THREE-PHASE
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9 Kabel
9 Leads
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3 Cabos
3 Kabel
3 Leads
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— e e A e b e
1

Lo~ 4

3 Cabos
3 Kabel
3 Leads
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1:11:13:15
:17:19:21

WICKEL- 1:11:13:15
1:11:13:156

SCHRITT :17:19:21
:17:19:21

PASSO
PITCH

CONCENTRICO
PARALELO
KONZENTRISCHE
PARALLEL
PARALLEL
CONCENTRIC

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4 POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS

72 NUTEN
72 SLOTS

72-04-16/1
(72-004-16/221-N)*
TRIFASICO
DREHSTROM
THREE-PHASE
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1:9:11:13
:115:17:19

1:9:11:13
:15:17:19

72-04-14/2
WICKEL- 1:9:11:13

(72-004-14/421-N)*
SCHRITT :15:17:19

PASSO
PITCH

CONCENTRICO

4 x PARALELO
KONZENTRISCHE
4 x PARALLEL
CONCENTRIC

4 x PARALLEL

oo

%%

455

%%

'
%

TWO LAYER
R

CAMADA
DUPLA
DOPPEL-
SCHICHT

X
3

&L

QO
)

3

%

R

WICKELSCHEMEN
WINDING DIAGRAMS

4POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS

72 NUTEN
72 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE
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1:10:12:14
:16:18:20

WICKEL- 1:10:12:14
1:10:12:14

SCHRITT :16:18:20
116:18:20

PASSO
PITCH

CONCENTRICO

4 x PARALELO
KONZENTRISCHE
4 x PARALLEL
CONCENTRIC

4 x PARALLEL

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS

72 NUTEN
72 SLOTS

72-04-15/2
'(72-004-15/421-N)*
TRIFASICO
bREHSTROM
THREE-PHASE
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1:11:13:15
:17:19:21

WICKEL- 1:11:13:15
1:11:13:15

72-04-16/2
(72-004-16/421 =N)*
PASSO
SCHRITT :17:19:21
PITCH .17:19:21

CONCENTRICO

4 x PARALELO
KONZENTRISCHE
4 x PARALLEL
CONCENTRIC

4 x PARALLEL

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

4POLOS
4 POLE
4 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS

72 NUTEN
72 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE

A/AAAA m\ Ooonw —

*Nova nomenclatura

A0 a% %% ~ —_— U l.
e — — —

% _@_ —— — - J—

AAM%HQ&% 2 i = i

NIRRT~ 3 IIT ITT oIz
.0’00’.’0 — ——— ——— -_——
SO =n = | =
R =] = =]

SN =4 (= =K

Dot et I = | = |

TN — b A

(LSRR — — —

NN \cnooonsn. — R | — | f— I

B o — =1 =1
...ww& -3 — 1] ol == | e |
A KRR e gt § I peudl § ittt § B
000000"00 - — | -—— ] - |
RIS 5- . | -z =z
QSN —_——]d —_—— Y §
o2030% |

..../m/ 3 — P ] =TTl — e} —1]
Amuu% e — ;_« N [— 1 — A_.j
e =l =l | =

\\\\0’.’“‘ —— — <_ - m“ - — <—

LR — |{! — []!! — il
AR % ncuuwn -3— — "“ i f— 4 g J— “_

3 oo\V"’ 8- _ H ~ “ ! ol o i

s — i = IENES
% 3 b g -zC

oonuum.o%uu it Pt § B3 pente T “ gt w“
RS- 8 et 14 Uy | et 1 119

.....w/.. 3 — i el | FLRY — ||
R - - — ,ﬁ — L 1
SN |-t —||e-P | S

P _ =1} _

L ol — — — ]I
L LGRS |
AN 000000§ [ — — — [ -

O N ’8”“". ~ _
.%%ooo'w =- — 1 — | | — 1|
A.omwm% e I ==l —oof !
NKLRR = B i B i —
oo.uo"ooo&M - o= i ) 1
5 ’? ||||||||||| - R ———

onﬂul oS — | 11 -1 |

(& o\ S |4 i et
SR = = =

Pa% 000’000000 o~ p— —_ —

WV' %ﬂs VIS|S ASI.S B - ]
= 588 ~— 53¢ > 3$28% — 82§ 827%
< g% Sy 3 Sx 4 ~ 38«3 Sv i

- - - ooo oon ABSG v.v Moo

3 Cabos
3 Kabel
3 Leads
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1:11:13:15
117:19:21
1:11:13:16
:117:19:21

I
111
Jl}_H
111
M

.

j

PASSO

WICKEL- 1:11:13:15
SCHRITT :17:19:21
PITCH

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
SERIES

CONCENTRIC

CAMADA
DUPLA
DOPPEL-
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Eg WICKELSCHEMEN 72-06 - 10/6
WINDING DIAGRAMS (72-006-10/122-N)*
TRIFASICO 72 RANHURAS 6 POLOS gﬁw\g"\ 's"é'BR'I"E'CADO PASSO 1:10
TRA .
DREHSTROM 72 NUTEN 6 POLE gg:l";_‘& ‘é“éﬁ’g”E"L'G ;VC'SETTLT 1:10
THREE-PHASE 72 SLOTS 6 POLES TWO LAYER SERIES LAP PITCH 1:10
00000 “A” 0s0 0000 «AAooo 3
.. 000000 4, 000‘
X ou 000 0’0’0’0’» 0‘:’
' oon nn ,;,0 \\
non on no n ""
;é} 0 mzozzuzszs "' ‘ ““ ' ;
hx. ahihrthk ;’?”“””‘ﬂ‘?{‘:“?‘?ﬁ"* kb ihy ’x”'”lz
alataiaiakaiaiaiabaiatalakatabat
b 1 t i
Hli!ii s wuwIsuBusuayw
‘ \l p I rHI [N ] k #‘l IIk k (l\ill* A (L I|/L
Aﬁ;y T _____:; — [ =l . iL"'--I'* _‘i’_} e —
! ! D il el | |
=R N
eads !
i 12 3 4 6 ‘9 11 A
'H:H M]/L Pt RN
* f}- | lll(*}lll*'!l*lil(ﬁll| H
W/Y _ :L..,- ...... __i_l —‘j_
]
9 Cabos | !
9 Kabel ' '
9 Leads | 5
]
III”" INSHGIUL 1|HH"”|HIH"” 9"" .
l(&\: | Llnn t(*]l'” 1\ {l]IIHJ\ ()\:”/L\H‘AIHIL]:“*HI
T T _____T’ . — i A 17 —l
TAVAY/A N e | T
9 Cabos ]’ s n !
et ; : | C
4 5 6 9
T LU |
$ (L‘.. L lrl]m 1] l||{1{:: lH HM:::HH{LHIL:::(UH
' )
NY e e B , LT
} } ettt Lo—r--- =g
] i ]
6 Leads !
6 3 D
5
“‘!e}: ‘I :{:: l [ [ ] Pt l ] 1
fk L Gk it lHHI;::;HHH:::'!(LHI z:wH
L‘%*_ ______1{ [ : |\I ‘(} | S
i
h N | e Looo—=t-t-
3 Cabos | T
3 Kabei :
3 Leads
3 E
|||j§i§ IguuBasuususueEsuusaul
p l 'rk (k\ | hl I 15 (L 5&11 t .H\
S D
B A N e R S g e : == TZFIT
Fant I
3 Leads i 2 3 F
126
*Nova nomenclatura




1:6:8:10

PASSO 1:6:8:10
WICKEL-
SCHRITT
PITCH 1:6:8:10

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

8 POLOS
8 POLE
8 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS

72 NUTEN
72 SLOTS

72-08 - 08/1
(72-008-08/121-N)*
TRIFASICO
DREHSTROM
THREE-PHASE

- ¢ (o] 1 ©) 0 W T
o _ —_ _— — — — —_—
AM/Q\HWM " [lll = ] w —
A S _— — p— — —
S0 — i o - . =t { ot . -1
& pul I el el I I el o
/ y,m e N, j__ 1._: 4 J_“
Pt o= J—— — i} —— J— -~ o —
A/AQ“”NQ Y ) — | — 1 j— i —
G | = i = = = | =
SIS B— -~ —— P Jp— — — - -—-
Sy S — —— [ - =z == prolba
“ﬂWNO § - oo T | i g P ] -
S = =l =N == =11 =
~ S m— — — - — | -
& E S L = S =
onuut Mn .................. ol -—1-- P = - “fr--——--| =1 ke f e s f o
eI o =Y, | v el | B it | B ot |
52 =T =1 | =T | =T I =f'1| =1
< s X w | — : ol — | o] — — | —
A ¥ — 1 — — — — 1l ——
O II“}IT PSS — —_— g
st sl 4 B @ T ol —o-H-H-———- ol --—-1H o _ ==
Qoo - g | Tzioaf ! oo oo i N il 1
- .“ r~ + r~ ' | _
0 acmmi . — — j— - —
% i : =i
S — — = —_— ol B | —_
S = |t | i o iy i i o Y O =1
A == == _ =) —=-h! ---11d =11
258 } B 4 < 1 - + 8! |
RS —IT pd =1 =17 = —Jh
>3 — — | — I - ! — — — i
ST 2 — : i
AMwo T o -+ oo oo === Pl | =¥
SCSCS Q—-——— ——d —d | _— _ ——— _ _———
3T = =11l = = =71l =
LS — —[" =aing) — —17 | —
ONONHYM. ||||| PR A NN Y [ § S S ) —~—-————} - - &% i el Smdy  Hhadh pa et
T el npuiell | I alpind | o] miued 1 I ]
Mloo/cnu = =T e =T =t =T | =
Ege% w2 bl B — — — { i
~ \MMN — — o~ — ~— ~ | — | — " ~l = o~
AAO &S ! o I ! ! i)
Seteahdunbainty i o it o Bt L0 gt s i By At B el A
’”’ e e — g - ———td —— H | == i | =1 —_— H -
AR I | I
Cr s - <
[o NN " 20 o1 ) N — N — B — 6O = n
~~ £38% I~ 353 o8¢ — 823 SE¢ 233
A_ O¥Y © T o © T o © T @ © © o T O @
pby QY 4 O¥ 4 ~ &vx 3 Ox¥ OY 4
- - - DO oo A_ ©0 © © v|333 A Mmmem

127

*Nova nomenclatura




1:€:8:10

72-08 - 08/2
(72-008-08/221-N)*
PASSO 1:6:8:10
WICKEL-
SCHRITT
PITCH 1:6:8:10

CONCENTRICO
PARALELO
KONZENTRISCHE
PARALLEL
PARALLEL
CONCENTRIC

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

8 POLOS
8 POLE
8 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS

72 NUTEN
72 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE

e

*Nova nomenclatura

¢
t
-

e Ky S G |

[

b e e e e e e L L m e m e . ———— s = o —

- § 0 (¥ o) YY)
< x5 F —U — i - _" — 1 — Ul —
p ’v g “ “ 1 1 _ ' )
'y el B pivad pitell I I e I i I
o8 ! !
O5S ————— —q-b- . - . —--}F]a- P A B .
COSLS—8 - I = 1T (77 N b iy e
SR S |9 Ei ho S
> R — ) t B 1 —m——d ]
T S - &N — —_— S— J— e — _ J—
=S e S TH S I N = T =t o =11 o B =t R
A&Mto.‘.w- - “ B H == Vo o i I i i
oS I - _ =l 1 iy § IS iy | I 1 | I =l
AQ»NQ& 8- e | e | =3¢ e | = —4r-f- i =
. 1l Vo H oy,
P P d _ | i P [ |
<< ¢ — - h — ! — ' — H — 1
,A/A\ovv a— || i =L g 1Y =1 NIt et W I
A bl g Pk o i et adl et o i i Bl Bud o i M H . o o L T
S s T | =T =1 = =3 = = p
&”” —— e 1|“L _ | —-p — b — 3 | —
P ’Q b A— — , -1 3 N u ~ \ ~] ' | i —y U
= — N g B . o I PR =n T — ! I ¥ f—
SEa— ===y =l S |2
- —— — —— i 'S
s S S — o o | =4t J ———t n B ! i “ IITT
. — (=4 Q— —— —_— —_— —
Am"’ < —II 1 |l =—mi i —— )
g |=])) = = = = =
RS — ] —! — A — VL — B iE — :
Mmmmﬂ S | atute | ML poteet AN R e AL e SN I ¥ pnen |
ST | =1 =1 =0 =S |=EE =
e | = " e 1= H | "
A\\ S —_ - J— H 4 —_— ¢ —_ ] e '
b= il ) R = e == 1 = S 1 oS
LTS il 1O | mubut | B L et I Y e | IR S | I
TR~ —- | I Y St | I --- r.."-t.-: 1R I A - | !
o e e i B T = I =
1 —_— ' } 1
«MAMMOQ“ ®- — " « | s Y ' — | ! — m — :
~ " i 1} -
- -—¢ ! P [N ! ~l---4 14! ~|—-4 1 o~ ¢ ! CUN It :
AAHMWWW..W.I{.: vl | ol BN — 1 = |},! el | mendl I
g’ M- —— — _E w | T .Jull!lls P .wﬁ“.llmo\xS “n..r.mu — “L. ..||H||.“.“
5L —/ il —3ilh | —1 1L —p W 1N
> J— [ 1
A&. - - -1l -—_1lis == == -
000 g ——— —— b [ R A ] - ] e b RGN ¥ O |
= | S = = = =y =
WHVI NMS V| B o— A B e D e D =
A 88% ~— 8238 ~~ 82§ - 823 238
A O¥ 4 P.WV”MR AWV.MM 83 ® © ©
o NN V¥ O¥X -
- (e o2 e ()]s M o)) A w©ew V| Mmomm

3 Cabos
3 Kabel
3 Leads

128



(=]
o
ml|: ¢
o ® g
e T e
- JF <
we ¢
a 23 £
a 206 o
T
0o ©
0% 2g vi
wd
mme mu
29 29 24
wl we o
O N o«
20 20 Sa
0Ox O x x
O K4m4
= &
. >
w MALm <
(&) n ALnnlu -
SZ3|338% ¢
WEM oo a® ~m
0=
owo
aId
E%D
DLG
v Wl 1] [7)
KN QO w w
A — - - el
=282 2 @
“WI -] -] -]
=
o
7]
w
[7;]
g
S
T & et
2 5 9
E Z @
N N N
™~ ™ M~
-
g2l &5 4
eSSl 8 & z
Bl 5 =
® S 4] » ]
3| %  u
o8|l g & £
7%. F O

o

P fm o o =l
+

poed

&

K5

N \ A
oﬁy’;’:’

POV NVUENE SERE i SR 4. —

e

=T

iy Tnagin Py g §

ot

1

Q

\ AO
’::’0‘0

()

N
/ ‘A
0’
%

UGSV U A SUn

0”

N
o

NS

T

—— e —

\ A //,:\
7N

9

A

()
0
0'0

A

O

12 Cabos
12 Kabel
12 Leads
9 Cabos
9 Kabel
9 Leads

bl
= -
[ — —
L 1 I g
H i —/| ! —— i
_ e— —
1 —— -
i 1
.__. ! =1 -
___ ,__ - _
1 =1 —] Hite
__“+ : “_
N I h -
Tl 1 P_. -
el _ i == i
fid 1 g |
i 1 ) = |
_: 1} 1y | |
! f i “ = w o
19 B4
4| ) i -
i ! - )
.u: LH 4 |
MM b i 111 I
I h | 1 e |
4:: 1 N | “
_._m_.r __ _ “ —- |
il 1t pinnd IR !
el H 17,4) ! _
iyt fy i o= _
_:_ :__ JEn H ]
H I i |
41 o Hell H —4 _
il ! HiIRNE: |
b —
i i A [
H i Lt ! |
i I | i
lad] t im - |
- b -1 | = i
I | |
“_ - _“ — |
it i - -
- -
] | _J —
M Sx¥ S 8¢
MmMmm Mmoo

129

*Nova nomenclatura




ESQUEMAS DE BOBINAGEM
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ESQUEMAS DE BOBINAGEM

24- 42 07/1 WICKELSCHEMEN IiiE
WINDING DIAGRAMS _g

(24-042-07/122-N)*

TRIFASICO 24 RANHURAS 4/2 POLOS CAMADA IMBRICADO PASSO 1:7

DUPLA SERIE

TRAUFEL-
WICKEL-

DRESHSTROM 24 NUTEN 4/2 POLE DOPPEL- 1:7

SCHICHT ;vég',(ELUNG SCHRITT
THREE-PHASE 24 SLOTS 4/2 POLES TWO LAYER SERIES LAP PITCH 17

AYY SRS SRS, )y =i

Conjugado constante

i
]
konstantes Drehmoment i
Constant torque 4 6 2 4

— ) i e e = ——

YY/A

Poténcia constante

konstante Leistung
Constant power

Conjugado variavel
variables Drehmoment
Variable torque 1

e
W i e e § ) e —

>
Y/ Yy l
5
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ESQUEMAS DE BOBINAGEM

I"E WICKELSCHEMEN 24-42- 072
__.g WINDING DIAGRAMS (24-042-07/121-N)"
- TRIFASICO 24 RANHURAS 4/2 POLOS CAMADA CONCENTRICO PASSO 1:4:6:8:10
‘ DUPLA SERIE '
DREHSTROM 24 NUTEN 4/2 POLE DOPPEL- KONZENTRISCHE | couip 7T 1:4:6:8:10
SCHICHT SERIE
THREE-PHASE 24 SLOTS SERIES 14:6:
4/2 POLES TWO LAYER CONCENTRIC PITCH 1:4:6:8:10

Conjugado constante

konstantes Drehmoment
Constant torque

Sl sl g 13

W em — 4 — [ ———

YY/A
Poténcia constante

konstante Leistung
Constant power

MARE
Conjugado variavel

variables Drehmoment
Variable torque

!
!
(I

[ R,

a——— b

| S

F
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ESQUEMAS DE BOBINAGEM

24- 84 - 04/1 WICKELSCHEMEN IiiE!I

(24-084-04/112-N)* WINDING DIAGRAMS

TRIFASICO 24 RANHURAS 8/4 POLOS CAMADA SERIE PASSO 1:4

UNICA
DREHSTROM 24 NUTEN 8/4 POLE EINZEL- SERIE WICKEL- , ,
SCHICHT SCHRITT
THREE-PHASE 24 SLOTS 8/4 POLES SINGLE LAYER SERIES PITCH 1:4
A
\

4
\
| !

|
1 2 02 2 2 2
| i '
d !
| ' | ! ] ! |

RN AEEEERENE
' § H i
o ; : $ o+ - i
M ] i |
AYY L = ! |
R Sk vigwipwily o s iipsbupsiegren gl EOUND N, ..}.. _____ dodd

Conjugado constante 4

konstantes Drehmoment 1 i

Constant torque 1 2 41 5 8 A
i 1 . H i
] i : i : t ‘l !
| | ! { | i i i

T n i ' il e k. of et i

YA e |

AN P PSP QU Y SR S
o i S e
ncia consiante -

konstante Leistung # "( }

Constant power 1 2 3 4 5 6 B
[ ! | i i !
EEREERREREERRERE R
SEREEEENEREN Ldld )
T | |

[ -l H -
+ | 1

Y/YY b——t -r:::‘:_:‘_:.:::.j_ ______ Y

Conjugado variavel L i 1

variables Drehmoment i |

Variable torque 1 2 41 5 6 c
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ESQUEMAS DE BOBINAGEM
IiiE!I WICKELSCHEMEN 36.- 42 - 10/1
WINDING DIAGRAMS (36-042-10/122-N)*
CAMADA IMBRICADO .
TRIFASICO 36 RANHURAS 4/2 POLOS DUPLA SERIE PASSO 1:10
. TRAUFEL- WICKEL.
DREHSTROM 36 NUTEN 4/2 POLE ng:rng ‘gég‘fé'UNG scHRiTT 1:10
THREE-PHASE 36 SLOTS 4/2 POLES TWO LAYER SERIES LAP PITCH 1:10
9.0.9:90.0.0.9.0.0 0. 9009920 0090900900 ~HOL
RIS
SXHHRRIKR 020500202, K
HIIEIRILRKS ORI :“oo
0% % &S Pt %% o’ )/%
i ] N U | )
EESRRRRRAR AR ARARAREE RS LS LEL SIS ENE,
: | [ ‘ ) |
| | ! |
N NI
IR AR NN RN
\_.__’.__1 j 7‘
b — e e e ——— —— e e o e
AYY 1 +
Conjugado constante } :
konstantes Drehmoment i {
Constant torque 1 & 2 4 3 5 A
R TR
HIHH‘EHW'IlllHii:‘“H
0.--::::___1-—-}"_.’}'__—— o= ‘+_‘—— _
YY/A ! |
Poténcia constante ; |
konstante Leistung ! :
Constant power i 6 2 4 3 5 B
Poiodq ) R I
s
__..‘_..J - e l
/Y | |
Conjugado variavel : | )
variables Drehmoment [ {
Variable torque 1 6 2 4 3 5 C
D
E
F
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ESQUEMAS DE BOBINAGEM

36-42-10/2 WICKELSCHEMEN Iiieg
(36-042-10/121-N)* WINDING DIAGRAMS

TRIFASICO 36 RANHURAS 4/2 POLOS CAMADA CONCENTRICO pAsso 1:5:7:9:11:
DUPLA SERIE 13:15

DREHSTROM 36 NUTEN 4/2 POLE DOPPEL- KONZENTRISCHE | WICKEL-1:5:7:9:11:
SCHICHT SERIE SCHRITT:13:15

THREE-PHASE 36 SLOTS 4/2 POLES TWO LAYER ggﬁf:mmc PITCH '11’3_:17;9‘":

AYY

Conjugado constante
konstantes Drehmoment
Constant torgue

Y /A
Poténcia constante

konstante Leistung
Constant power 1

i
1
I
1
|
2 5 4 3 B

NI

>
¢

/Yy

1
!
:
¥
H
|
]
1
Conjugado variavel {
|
|
3

variables Drehmoment
Variable torque 1 2 4

o —
!
i
]
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ESQUEMAS DE BOBINAGEM
Eg WICKELSCHEMEN 36 - 84 - 05/1
WINDING DIAGRAMS (36-084-05/122-N)*
TRIFASICO 36 RANHURAS 8/4 POLOS CAMADA iMEBRICADO PASSO 1:5
DUPLA SERIE
) TRAUFEL- )
DREHSTROM 36 NUTEN 8/4 POLE SD(?::’;'& \;v;c:l(é.uwe ‘géf,:ﬂ-} 1:5
THREE-PHASE 36 SLOTS 8/4 POLES TWO LAYER SERIES LAP PITCH 1:5
r, A AN A A A AA A
"‘ \/)\ \, ”"" >\ >\ \ ‘ " /vxy \
\ \ AN ‘ ‘ / ’ AN
01 15 18 2021 22 N %

! I i
/I\I i
| ! = - e
NTY - : i T
' i + 4 1
Conjugado constante  ~—~ ~ " 7 't.‘: o it dpDvhdeed e .._I.. — :
konstantes Drehmoment ; :
Constant torque 4 3 5 6 A
: i v g o
TN 'pwl NN
| 1 1 P
,( ;.__..d:\J LI 4 : . 1 ' ‘/\.
4 ! L T n | ‘l I
W/A T “‘“""““ -——tE-d L __:___J
Poténcia constante & === T— - s
konstante Leistung : |
Constant power 1 2 3 4 5 6 BJ

Lo

L1 1

I i
A
H T
Iy .
i
edpetode Bty
Conjugado variével
* variables Drehmoment
Variable torque 1

I mypedipeite

{-

F
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ESQUEMAS DE BOBINAGEM
36 - 84 - 06/1 WICKELSCHEMEN IiiE!I
(36-084-06/122-N)* WINDING DIAGRAMS
TRIFASICO 36 RANHURAS 8/4 POLOS CAMADA IMBRICADO PASSO 1:6
DUPLA SERIE
TRAUFEL-
DOPPEL- WICKEL-
DREHSTROM 36 NUTEN 8/4 POLE v ;\Iégll(ELUNG SCHRITT 1:6
THREE-PHASE 36 SLOTS 8/4 POLES TWO LAYER SERIES LAP PITCH 1:6
/ /\ A
)\, < X "’ " "
“‘ v\ "
! |
} IR A 1;1;3 141,51;17 1:1,2,02,1:22:242 35 38

I
}

4
i

I

b l
i i
i 1

1
]
]
1
]
|

STZF 282193?3

—————

T

3‘3 T

| |

—

L.

AJYY

Conjugado constante
konstantes Drehmoment
Constant torque

[0 S KA A,

oo —

Y /A
Poténcia constante

konstante Leistung
Constant power 9

]

]
T
|
|
1
|
1
|
1
i
|
1
+
t
t

[PU S J

©w— @~

]

Y/ Y
Conjugado variéve!

variables Drehmoment
Variable torque

1
1
i
L
Hl

r..‘_L_ ——

1
i)

_________ Y T ..L___J

| RSN SN —
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ESQUEMAS DE BOBINAGEM

IiiE!I WICKELSCHEMEN

36-84-05/2
WINDING DIAGRAMS (36-084-05/121-N)*
TRIFASICO 36 RANHURAS 8/4 POLOS CAMADA CONCENTRICO PASSO 1:3:5:7
DUPLA SERIE
DREHSTROM 36 NUTEN 8/4 POLE sDc(:):rcErlfT ;EOF?EENTR'SCHE ;"éﬁ';f.'r} 1:3:5:7
THREE-PHASE 36 SLOTS 8/4 POLES SERIES
" TWO LAYER CONCENTRIC PITCH 1:3:5:7
N N A
/
/ \\ / \ p \\
/ /‘\\ \ / /'\ /
A OAX X A XX AYAAX) .
\ \ /
OQOOK) %9 9.9 ff‘
$4s s?nn?mu{un1|uozo‘z'zzsz:haz‘sz'1nn'cqszqu »
I ! ! R t
1 1
t I : | | ] ; 1
t ! H 1 P! t
LU L L L e
T " — .-——
- } i i ;
Y\( L YT i —————4 | i
A/ t— - H———_———f—————— - r. ————— b
Conjugado constante T -+
konstantes Drehmoment | |
Constant torque 1 2 4 :‘; 3 6’ A
i | ] : ' ] l
T
SABpEEE BEARRNANARARS
1 M i
t = T . b
YY/A T ks it Lol s el R i
Poténcia constante 4 :
konstante Leistung 'Y I
Constant power 1 2 3 4 5 6 B
1 l 1 1 H | 1 ] i 1
P l:'|J||
ERE L] ARy
—t— ! ! ! ! _l-_ -
b e e L e — = 1 I
/Y Pty ¢ sl S S — J
i i
Conjugado variavel : ',
variables Drehmoment | :
Variable torque 1 2 45 5 6 C

F
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ESQUEMAS DE BOBINAGEM
36 - 84 - 06/2 WICKELSCHEMEN IiiEg
(36-084-06/121-N)* WINDING DIAGRAMS
TRIFASICO 36 RANHURAS 8/4 POLOS CAMADA CONCENTRICO PASSO 1:4:6:8
DUPLA SERIE
) KONZENTRISCHE | WICKEL-
DREHSTROM 36 NUTEN 8/4 POLE ng::’CE':-T SERIE SCHRITT 1:4:6:8
THREE-PHASE 36 SLOTS 8/4 POLES TWO LAYER CONEENTRIC PITCH 1:4:6:8

-
- N
(=3
————— -
L}

s

44 o

—— — 4

e e =

Conjugado constante
konstantes Drehmoment
Constant torque 1 2

YY/A

Poténcia constante
konstante Leistung
Constant power 1 2

i

1
)
{ 4
[
[
[piugh plinhevh GER RN Y S
1

!

1

i
6

-—_———— -

POPE U DU p—

/Y

Conjugado variavel
variables Drehmoment
Variable torque 1
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. ESQUEMAS DE BOBINAGEM
IiiEg WICKELSCHEMEN 48-42- 131
WINDING DIAGRAMS (48-042-13/122-N)*
TRIFASICO 48 RANHURAS 4/2 POLOS CAMADA IMBRICADO PASSO 1:13
DUPLA SERIE
TRAUFEL-
DOPPEL- WICKEL-
DREHSTROM 48 NUTEN 4/2 POLE ootiCHT ;\IEI(;I'(ELUNG scHRITT 113
THREE-PHASE 48 SLOTS 4/2 POLES TWO LAYER SERIES LAP PITCH 1:13

000000000000 DO DO -« @
G 3 S S ORI ,9‘:;5‘59’\
9.0.0.90.0.0.900.0.0.0 @, v 9. 0.0.0.0.0.0.0.0.0.9 X
000000000 CSAX X X X XA A OO O A
LSRRI QSRR RRIRINERR
0000 00000.0,0,0,0 XS CRXRXRRXRL Q &
0:0:020:0}:0:{” ‘\’\ \o.of SRR \"so’ XS 0:
0207670767 20 %0 %0 20 0 3 %0 0 % TRRERLRRRELRIIERRKELS
2(4 j90 1@ 4! 18| 2022 24]26|28]30 | 213 'd6i38 b a2 44]08|as
'l"'”?"“' [ |||||EH'|:H; P
| 1 ! I
: | | l
[ BRI I [
NahEannnnsaannun
EREEREE Ppl |
A/YY = A=~ o= o —— - 4
{ A4
Conjugado constante i :
konstantes Drehmoment { |
Constant torque { [ 2 4 3 g A
Pibgi H | [ b
AR RN RN RN AR R RN AN
Pep bt g i
§— - =i ;
YY/A IR St
| l
Poténcia constante : {
konstante Leistung ] ]
Constant power q § 2 5 4 3 B
Py rpit PEer Py
o REnnnnniRnsnnnn
=||l|t|| llu [
L_?_.._l & H
MARE ! |
C;)njugado variavel : |
variables Drehmoment ; {
Variable torque 1 6 2 4 3 5 C
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ESQUEMAS DE BOBINAGEM
48-42-13/2 WICKELSCHEMEN IiiE
(48-042-13/121-N)* WINDING DIAGRAMS
CAMADA CONCENTRICO .
TRIFASICO 48 RANHURAS 4/2 POLOS CAMAL CERIE PASSO 1:10:12:14:16
DREHSTROM 48 NUTEN 4/2 POLE DOPPEL- KONZENTRISCHE | WICKEL- 1:10:12:
SCHICHT SERIE SCHRITT :14:16
SERIES
THREE-PHASE 48 SL.OTS 4/2 POLES TWO LAYER CONCENTRIC PITCH 1:10:12:14:16
NN NN NN NN
N2 TN NN NN
AN INNIA ONNONINTEN
020 N % TN AN A 0 O N x
LRREEHBIS s 000070 2020 020 %% %
005000 020062 %% 5K QR x 10070%%6%%%0 %0 %% X
G RRRRALARS ’f LSRRI XL
‘:’:‘o’fo’o’o’o‘o’Q,\ 2R SLK GREHALARN N
%0%e70 %% SIDLEIE 802650 70%0%0%6%6%6 %070 2 % 20 e 2 %0 % % ]
[ ] | } i H i
2 6|8 19 t2114196| 8| 2022|246 |26|28]30]32i5¢i36: 38140 42| 444848
] 1 1 & ‘l [ R ) ] ] t [} 1 (] . [ N \u L] 1 l' [ 1
.' (‘ 1 r ) 2 SN (
H 1 | \ 1 1 § t
] 1 ] ] i ] i

VUL T

AYY SR = e ——

Conjugado constante
konstantes Drehmoment
Constant torque

-

HAHRTAT

o

P ep—

3 4 5 A

1 8
&I l IAI I IfL! | /L__jU | I*i | '(L‘ l I*I I I]/i\i E /L\L_._J)I_HJJ\H‘%

_.__-___..L_i_ gl by

______ e = o o> e nd

Dl

Y /A
Poténcia constante

konstante Leistung
Constant power

N

w-__-_
o

(LIIIAIII{L‘!

el _+_..1
1]

T

§ 4
/L&!JW | I{l}l l W I IL/"S

Y/
Conjugado variavel

variables Drehmoment
Variable torque 1

- T,
[

F-

A — — e e
(%]

O
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F— ESQUEMAS DE BOBINAGEM
B WICKELSCHEMEN 48- 84 - 07/1
-—q WINDING DIAGRAMS (48-084-07/122-N)*
TRIFASICO 48 RANHURAS 8/4 POLOS gﬁ'g'a?/\ "S"gg?E'CADO PASSO 1:7
TRAUFEL-
DOPPEL- WICKEL-
DREHSTROM 48 NUTEN 8/4 POLE SCHICHT ;vég',(ELUNG SCHRITT 1:7
THREE-PHASE 48 SLOTS 8/4 POLES TWO LAYER SERIES LAP PITCH 1:7
:0 Q3R ”\f no , AN
o 0 \
XX “0 S N S
IR RERE IR IR AT % | %! 3 ! y
e ,,vav¥7.ww ,1ww
| ] | o
porgt [ v
NEREERERNN RN !UII!::]HHHH ||
% ! L_?__l
| | I
A/YY e e el e e s !
Conjugado constante } ;
konstantes Drehmoment { }
Constant torque 1 2 4 3 5 6 A
proa ' H i [ [ '
I nnm
b - 4
— e e e e o e
Y /A e =
Poténcia constante |
konstante Leistung : :
Constant power 2 3 4 5 6 B
’ [ i i Ty [
IIH':: II[II;:!u!llllmljlllh_l‘rljuill
SRS } * i _—
Y/ Y ek T E= i E I !
Conjugado variavel { }
varifables Drehmoment | I
Variable torque 1 2 4 3 5 6 C

F
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ESQUEMAS DE BOBINAGEM

48 - 84 - 06/1 WICKELSCHEMEN IiiE!l
(48:084-06/122-N)* WINDING DIAGRAMS
TRIFASICO 48 RANHURAS 8/4 POLOS CAMADA IMBRICADO PASSO 1:6
DUPLA SERIE
TRAUFEL-
DOPPEL- WICKEL-
DREHSTROM 48 NUTEN 8/4 POLE oL ;VEIgI:ELUNG scHRiTr 16
THREE-PHASE 48 SLOTS 8/4 POLES TWO LAYER SERIES LAP PITCH 1:6
AA\A AAA AAAA Ac
S o
0 000 00 ' }
i [ ' |:
u';jntzu Vcia{nzguuzs-sb.szuau 'éwgccp
/ )

' '
y f
(\’ :
i 1

h

i [} [} LI Y [} 1
N0
! ! 4

| f

AJTY L

Conjugado constante
konstantes Drehmoment
Constant torque

qn{;ezww

[
[
[

T

JIH

L=

¥ ngb

1

e -

[ ]
1

o ———— = ——]

P L

-

___-.I

w -4 ot H

|
|
6

Y/ A

Poténcia constante
konstante Leistung
Constant power

[ SO

ku 1]

|1

R

A

i
i
{ )
L""'I’

1 2 8

Alil}

-

—————— -

-

Y/
Conjugado variavel

variables Drehmoment
Variable torque

i

1]

|
Ao

&;EE ng

| S— 1

- -~

. T T pmpu— D

WY e e add =

*Nova nomenclatura

145



ESQUEMAS DE BOBINAGEM
IiiEg WICKELSCHEMEN 72-84-10/1
WINDING DIAGRAMS (72-084-10/122-N)*
TRIFASICO 72 RANHURAS 8/4 POLOS CAMADA IMBRICADO PASSO 1:10
DUPLA SERIE
DREHSTROM 72 NUTEN 8/4 POLE gg:r§:+ \szcséifl:fé ;Véf,';ﬂ} 1:10
THREE-PHASE 72 SLOTS 8/4 POLES TWO LAYER SERIES LAP PITCH 1:10
0000.0.0.0’0'0.0 X, 000.0.0 6 A“( »o:.o.:.:o :/)‘»’,Q‘ o’q’ooo.o.o.o.:‘:'o'& xgy
000 \ A uo o, ’u X0 \\ XN
’0’0’0 (:’ 0’0’0’ X \ 50 QR \
W Y S no AN
Flaleteinire|ul i5%*#%##9#‘%#»*%##%###»??
: Lo Coo P
o I b b l b ‘
I}ill;iii!! TP ILUI III}i&iﬂlJll! |l_L|_‘Jl T
! i + Y T A
A/W be- R Setohubolel Jalliials S A _..__41____1 :
Conjugado constante T ?
konstantes Drehmoment ] !
Constant torque q 2 4 3 5 & A
I!ngiiiii T H|ii‘i’.% i H!Mlllfi;iii i )[lH
S E. e == -
YA + e =
Poténcia constante { i i
konstante Leistung ! :
Constant power g 2 3 5 § B
LIEE e TLEEEL R i T ’EEL:JU | SN
[ ] s_mm,r L T
el EEe -2 [ _____|.__c._J ‘
Y/ Yy - - ; e
Conjugado variavel : :
variables Drehmoment ; X
Variable torque ) 2 4 3 5 6 C
D
E
F
146 *Nova nomenclatura



ESQUEMAS DE BOBINAGEM

72-84-1012 WICKELSCHEMEN mEg

(72-084-10/121-N)* WINDING DIAGRAMS
TRIFASICO 72 RANHURAS 8/4 POLOS CAMADA CONCENTRICO passo 1:5:7:9:11:
DUPLA SERIE 13:15
DREHSTROM 72 NUTEN 8/4 POLE DOPPEL- KONZENTRISCHE | WICKEL- 1:5:7:9:
SCHICHT SERIE SCHRITT :11:13:15
SERIES 1:5:7:9:11:
THREE-P :
REE-PHASE 725L0OTS 8/4 POLES TWO LAYER CONCENTRIC PITCH 157

Pl .
81101 1214|1618 20| 22| 24 26| 28

§

[ 11}
L
1

[

A/ YY T ""’:::_‘::::*‘::::::_:‘.J ___________ ..;r .......... b wad
¥
Conjugado constante ‘:r :
konstantes Drehmoment | I
Constant torque 1 2 4 3 5 6 A
UL
l_l_l__l_JllLll : H”iolnnt ‘ li‘llu L______’_E_'_J_'.‘___,
YY/A T T ___ B P e e -"-*:-"
¢ :
Poténcia constante i i
konstante Leistung | H
Constant power 1 2 3 4 5 6 B
I R R s
..... — - T T + " B '
: r : S A |
Y / YY Co--=-=- T T o et T T R R I J
1 1
Conjugado variavel : ;
variables Drehmoment X \ i
Variable torque 1 2 34 1 6 C
lll e b T T ] Il[llfllHE‘ii\H[H ] T
1 : Lo —-— J i
T —= ;
ANYYY ! - e 3 _,‘
Conjugado constante Lt J s T St —L?_—____-_:__:_ _: :_: :_ : :: ':_-_ ———
konstantes Drehmoment b g f T
Constant torque 2 43 g ] D
H’Hii."i:’ UL LI ]
! } * 1 T Lo
e el e T ] N
YT/ AL —— B o ey e o A
Poténcia constante : -f- — t —1 r l
konstante Leistungh— — — —— — — r———— - T i ! E
Constant power 2 3 4 [
A R R
: ek i e I e bed = =
! f : : ! !
[N SR A b o g e — o o -
YY/YYYY | 2 S— L hRNh o131 N
Conjugado variavel Rk Anteiintbelidil nld b S -—T— i ! -T=-
variables Drehmoment '

i
Variable torque - ] 2 4 ."3 5 6 . F

*Nova nomenclatura 147



72-42-1911

(72-042-19/121-Ny**
1:14:16:18:
20:22:24

WICKEL-1:14:16:18;

SCHRITT 20:22:24
1:14:16:18:
120:22:24

LT

PASSO
PITCH

b

!
i

[}
)

|
t

i
]
|

!
)
4

A

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL-
SCHICHT
TWO LAYER

LT

Lm cooromon do o oo wd

WICKELSCHEMEN
WINDING DIAGRAMS

4/2 POLOS
4/2 POLE
4/2 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS
.t.a
temmeedeTTTTE T =SSR e =2

72 NUTEN
72 SLOTS

-------—-’-

Nl

1

DU

Poténcia constante
konstante Leistung
Constant power

U

TRIFASICO

DREHSTROM

THREE-PHASE
konstantes Drehmoment

Conjugado constante
Constant torque

LT
-]

=
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T
T

LT

.- J

[T

5

LT

[ VPR Qanpunpait S C—

LT

1
1

variables Drehmoment

Conjugado variavel
Variable torque

YY[A
Y/ Y
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ESQUEMAS DE BOBINAGEM

72-126 - 07/1 WICKELSCHEMEN IiiEg
(72-126-07/122-N)* WINDING DIAGRAMS
TRIFASICO 72 RANHURAS 12/6 POLOS CAMADA IMBRICADO PASSO 1:7
DUPLA SERIE
TRAUFEL-
DOPPEL- WICKEL- __
DREHSTROM 72 NUTEN 12/6 POLE ooRPEL- ;végré.unc scHRITT 17
THREE-PHASE 72 SLOTS 12/6 POLES TWO LAYER SERIES LAP PITCH 1:7
AA A
ORI ’O‘Q’o’o’o’o’o&,‘o’o'o’o’o‘q:t WA X o&"’o‘o’o’»’{‘ 0’0’0’0’0’.’ QA
AN BN KA R KRB RORXXON O
R KKK XK KOO XK XY LS I % r
| g1 ¢ j bt IR
in|le (] nim| 2luia|min)p u n p|0lely 0| @ 4| jez ot 1 | |7
b bt
t | [} i

214

L0 L
+ !
| | =gy P g qu—— g———
A/YY __,: L-— L-‘1:'_‘:::':.,':.:."_..__._.t._»______._.._s ___4__1________
Conjugado constante F :
konstantes Drehmoment ' i
Constant torque 9 2 3 4 5 6 A
RN RN Ll'l:ll: ' LN 1 IE B B I IR EEIBE KR lllll! ul!lllll [ [
g e — e ] (I
AL LSk S ML= = S e mm
Poténcia constante | - T - ]
konstante Leistung T .
Constant power A 2 3 4 5 ,6 B
L lll||lli':i mJHHWMH L1 u
__.’L.._; = t—o— ___ 5 — } ; T .
Y/YY ] B It i teEz==4iod | o
Conjugado variavel | I
variables Drehmoment : :
Variable torque 1 2 3 4 5 6 c
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1:4:6:8:10

72-126-07/2
(72-126-07/121-N)*
PASSO 1:4:6:8:10
WICKEL-
SCHRITT
PITCH 1:4:6:8:10

KONZENTRISCHE

CONCENTRICO
SERIE

SERIE
CONCENTRIC

SERIES

CAMADA
DUPLA
DOPPEL.-
SCHICHT
TWO LAYER

WICKELSCHEMEN
WINDING DIAGRAMS

12/6 POLOS
12/6 POLE
12/6 POLES

ESQUEMAS DE BOBINAGEM

72 RANHURAS

72 NUTEN
72 SLOTS

TRIFASICO
DREHSTROM
THREE-PHASE

- ¢ [+ o] O
—8- — 1 o . i i . . — |
A\\\«Q«OO . — K - ] —1Ih
N e - . =1
e e —_ ‘ .IO.IIIII". ~ - _
LS —mn -, ! katated man 1 e
o Sog: 2- H I i i L
— Il.lx— — LA .‘« _
o I R R N
N//A/A\ "R — i - -—“ o _
—o | o iy @ !
X — o> F'. D - } w
lllll RN N U R YT
o S =111 - gl =1k
R—B— —_ 1 = ni! — _
S < — N - i — 1] _
X - j— ==~} 1 —liL
- —_ —t - T} —t 4
A\A\A," $_ _— m”« - _ t asl “1“_ -
N 3- J— ! . ) ! =T
= e M - H sl (AN
e " =11 —monme o 1=y
IS — — ] e
SR — i - Tl T i
> “ h— __ - n § - __
> _— N ~-1HH- R
KL ek — _ ! — \
SIS 8- - | - ! — |
- § |
e T — " n " UL
@ T —-nnnp = B—
SN ! } h
S ! — I = |
Py JU— R 4.!1#11 ey Bkl & 2 2 l..: PR SN U SO
e >S5S —_— - _ 1l
< < & N i
oS | - _
< \ /- _ __ - ' —— _
AR U S R [ 6 5 % N e — -
N .- — ! - N —_— YH._
SISS } o i ~
- X~ —_— ' - J — |
S
<o i = { — |
hatR J ORI [N B | iy
A\/\A\MHQ’O ®- — - e T
NpPe Lo — - —
S0 ° o | s T -
|||||| 1l IR S UL
O _ —_ - - —
R~ s | _ _ -
> Qi — @£ - | T 5
€9 = i - E
2 .m @ W. M & .M g
253 5ed 5E3
52 <1838 13
[ @ o~ -
et 858 g8e
3eh V| 341 S8R
~— = @ w2 2 ~—2a 8
<J 588 >~ 588 V555
OxO a xO o8>
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NOTAS:
BEMERKUNGEN:
NOTES:

a) Durante o 12 semestre do ano 2000, houve a alteracao da identificacdo numérica dos cabos de
alimentacdo dos motores monofasicos.

a) Die Numerierung der Anschlusskabel der einphasigen Motoren wurde im ersten Semester/
2000 geandert.

a) The lead numbering (identification) of the single-phase motors has been changed during the
first semester/2000.

Segue abaixo a tabela de equivaléncia:
Siehe unten Tabelle der Gleichwertigkeit:

For equivalence see Table below:

Identificacao atual Identificacéo antiga
Neue Numerierungl Alte Numetrirerung
Current Numbering Old Numbering

1 1

2 3

3 2

4 4

5 5

8 6

b) Segue abaixo a tabela de equivaléncia para a identificacdo dos cabos de alimentacao dos
motores trifasicos de acordo com alguns mercados:

b) Siehe unten Tabelle zur Identifikation der Anschlusskabel von Drestrommotoren, die in einigen
Landern eingesetzt werden:

b) Please find below equivalence table for three-phase motor lead identification used on some

markets:

Identificacao atual Identificacao antiga
Neue Numerierungl Alte Numerirerung
Current Numbering Old Numbering

1U 1

1A% 2

1W 3

2U 4

2V 5

2W 6

3U 7

3V 8

3w 9

4U 10

4V 11

4w 12







24.- 02 - 09/1
(24-02-09-09/11-1)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

e

MONOFASICO

EINPHASEN

SINGLE-PHASE

24 RANHURAS

24 NUTEN

24 SLOTS

2P

2P

2P

CAMADA
ONICA

EINZEL-
SCHICHT

OLOS

OLE

OLES SINGLE LAYER

SERIE

SERIE

SERIES

1:6:8:10:12
PA
SSO 1:6:8:10:12
WICKEL- 16:8:10:12
SCHRITT16:8:10:12
1:6:8:10:12

PITC
H 1:6:8:10:12

et 4

Dupla Tensdo
Duplo Sentido de Rotagdo
6 Cabos

Doppelspannung
Drehrichtung Umschaltbar
6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

{... —d e - .

>

Dupla Tensdo
Sentido Horario
4 Cabos

Doppelspannung
Drehrichtung Uhrzeigersinn
4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

Dupla Tensdo
Sentido Anti-Horario
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 | eads

Tensdo Unica
Duplo Sentido
4 Cabos

Einzeispannung
Doppelumdrehung
4 Kabet

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 Leads

O = i e e o o

Tensdo Unica
Sentido Horario
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voitage
Clockwise Rotation
2 Leads

Tensdo Unica
Sentido Anti-Horario
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn
2 Kabel
Single Voltage
Anti Clockwise Rotation
2 Leads -
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ESQUEMAS DE BOBINAGEM

I"Eg WICKELSCHEMEN 24 - 02 - 08/1

WINDING DIAGRAMS (24-02-08-08/12-1)*
MONOFASICO 24 RANHURAS 2 POLOS CAMADA SERIE PASSO | :0:8:1012
1:6:8:10:12
DUPLA
DOPPEL- ERIE WICKEL-1:46:8:10:12
EINPHASEN 24 NUTEN 2POLE SCHICHT s SCHRITT1:6:8:10:12
SINGLE-PHASE 24 SLOTS 2 POLES TWO LAYER SERIES PITCH :2:‘130“:;2

Dupla Tensdo | .

Duplo Sentido de Rotacdo l | ‘ I Pt ‘ I ‘ l |
6 Cabos | :

Doppelspannung |

Drehrichtung Umschaltbar
6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads 13

Ll

O — — o e o o

Dupla Tensdo 1 1
Sentido Horario i l ‘ l
4 Cabos !

4

i

|

!
Doppelspannung —— L e P | — G o e
Drehrichtung Uhrzeigersinn -+

4 Kabel « p

Dual Voltage
Clockwise Rotation

4 Leads 13 24 B
Dupla Tensédo
L]

wm
I

Sentido Anti-Horério
4 Cabos |

Doppelspannung

Drehrichtung gegen he

Uhrzeigersinn e-—-—- oo} r-————————
4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 Leads 13 24 C

Tensdo Unica \
Duplo Sentido I || | I |
4 Cabos

Einzelspannung 1
Doppelumdrehung
4 Kabel

Single Voltage 4
|
5
[
|
|
J
!

Clockwise and Anti
Clockwise Rotation
4 |_sads 1

- RO I SV,

Tensdo Unica ! !
Sentido Horério » I ] I l

2 Cabos

1
I
h
Einzelspannung _ L 4; e o e o e o o
Uhrzeigersinn b e —_— I A

2 Kabel -

Single Voltage «_ _ _____ -
Clockwise Rotation
2 Leads 1 4 E

-

Tensdo Unica

Sentido Anti-Horario R
2 Cabos

Einzelspannung !

Drehrichtung gegen

Uhrzeigersinn
2 Kabel ) Gl sl ey !

Single Voltage
Anti Clockwise Rotation F
2 Leads 1 4
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24 - 02 - 09/2
(24-02-09-09/12-1)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

e

MONOFASICO

EINPHASEN

SINGLE-PHASE

24 RANHURAS

24 NUTEN

24 SLOTS

2POLOS
2POLE

2 POLES

CAMADA
DUPLA

DOPPEL.-
SCHICHT

TWO LAYER

SERIE

SERIE

SERIES

1:6:8:10:12
1:6:8:10:12
WICKEL- 1:6:8:10:12
SCHRITT1:6:8:10:12
1:6:8:10:12
1:6:8:10:12

PASSO

PITCH

Dupla Tensdo

Duplo Sentido de Rotacdo ‘

6 Cabos
Doppelspannung

Drehrichtung Umschaltbar

6 Kabel

Dual Voitage

Clockwise and Anti

Clockwise Rotation
6 Leads

Dupla Tensdo
Sentido Horério
4 Cabos

Doppelspannung

Drehrichtung Uhrzeigersinn

4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

Dupla Tensdo

Sentido Anti-Horario

4 Cabos
Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage

Anti Clockwise Rotation

4 Leads

T
l

1
I

Tensdo Unica
Duplo Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 Leads

Tensdo Unica
Sentido Horério
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage
Clockwise Rotation
2 Leads

I I ' t :
1
! { i

I |

Tensdo Unica

Sentido Anti-Horario

2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel

Single Voltage

Anti Clockwise Rotation

2 Leads

*Nova nomenclatura

153



ESQUEMAS DE BOBINAGEM

IiiEg WICKELSCHEMEN 32 04 - 06/1
WINDING DIAGRAMS (32-04-06-06/111)"
MONOFASICO 32 RANHURAS 4 POLOS CAMADA SERIE PASSO 1:4:6:8
UNICA 1:4:6:8
EINPHASEN 32 NUTEN LE EINZEL- WICKEL- 1:4:6:8
SE 4po SCHICHT SERIE SCHRITT 1:4:6:8
SINGLE-PHASE 32 SLOTS 4POLES SINGLE LAYER SERIES PITCH :f:fgfg
____________________ — e e

Dupla Tensdo
Duplo Sentido de Rotagdo
. 6 Cabos

Doppelspannung
Drehrichtung Umschaltbar
6 Kabel

Dual Voitage

Clockwise and Anti

Clockwise Rotation
6 Leads

L e = Skt

I
l
1
|

Dupla Tensdo
Sentido Horario
4 Cabos

Doppelspannung
Drehrichtung Uhrzeigersinn
4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

Dupla Tensdo
Sentido Anti-Horario
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwijse Rotation
4 Leads

|1

T S

Tensdo Unica
Dupio Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 | eads

L
2 3
IR AR
2 3
HIH
;__‘ _____ = __t_:'i___}

2 3
IR RN

|

Tensdo Unica
Sentido Horario
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage

Clockwise Rotation
2 Leads

Tensdo Unica
Sentido Anti-Horério
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel

Single Voltage
Anti Clockwise Rotation
2 Leads

F

154
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ESQUEMAS DE BOBINAGEM

32- 04 - 062 WICKELSCHEMEN IiiEg
(32-04-06-06/12-1)* WINDING DIAGRAMS
MONOFASICO 32 RANHURAS 4POLOS CAMADA SERIE PAsso 1:4:6:8
DUPLA 1:4:6:8
DOPPEL- WICKEL- 1:4:6:8
EINPHASEN 32 NUTEN 4 POLE SCHICHT SERIE SCHRITT 1:4:6:8
SINGLE-PHASE |  325LOTS 4POLES TWO LAYER SERIES PITCH |48

Dupla Tenséo

Duplo Sentido de Rotagdo

6 Cabos
Doppelspannung

Drehrichtung Umschattbar

6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

Dupla Tensdo
Sentido Horéario
4 Cabos

Doppelspannung

Clockwise Rotation
4 Leads

!
||
|
-4
Drehrichtung Uhrzeigersinn -
4 Kabel
Dual Voltage

Dupla Tensdo

Sentido Anti-Horéario

4 Cabos
Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage

Anti Clockwise Rotation

4 Leads

Tensdo Unica
Duplo Sentido
4 Cabos

Einzeispannung
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 Leads

Tt

rr l ma

{
|
1

R

Tensdo Unica
Sentido Horario
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Volitage
Clockwise Rotation
2 Leads

Tensdo Unica

Sentido Anti-Horario

2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel

Single Voltage

Anti Clockwise Rotation

2 Leads

-+
[
|
|
FTtttt-—-
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ESQUEMAS DE BOBINAGEM
Eg WICKELSCHEMEN 32-04-06/3
WINDING DIAGRAMS (32:04-06-06/21-1)*
MONOFASICO 32 RANHURAS 4POLOS CAMADA PARALELO pAssO |:4:6:8
UNICA 1:4:6:8
) WICKEL- 1:4:6:8
EINPHASEN 32 NUTEN 4 POLE gg:izlg'_-n PARALLEL SCHRITT 1:4:6:8
SINGLE-PHASE 32SLOTS 4POLES SINGLE LAYER PARALLEL PITCH 1728

Dupla Tensdo

6 Cabos
Doppelspannung

6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

Duplo Sentido de Rotagdo

Drehrichtung Umschaltbar

Dupla Tensdo
Sentido Horério
4 Cabos

Doppelspannung

4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

Drehrichtung Uhrzeigersinn

Dupla Tensdo
Sentido Anti-Horario
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 Leads

Tensdo Unica
Duplo Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 Leads

Tensdo Unica
Sentido Horario
2 Cabos

Einzelspfannung
Uhrzeigersinn
2 Kabel

Single Voltage
Clockwise Rotation
2 Leads

g ———

e

Tensdo Unica
Sentido Anti-Horéario
2 Cabos
Einzelspannung
Drehrichtung gegen
Uhrzeigersinn
2 Kabel

Single Voltage

Anti Clockwise Rotation
2 Leads ’

ritt—-

——d

—h
E-N

F
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32-04-06/4
(32-04-06-06/11-1)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
“WINDING DIAGRAMS

MONOFASICO

EINPHASEN

SINGLE-PHASE

32 RANHURAS

32 NUTEN

32 SLOTS

CAMADA
UNICA

EINZEL-
SCHICHT

4 POLOS

4 POLE

4 POLES SINGLE LAYER

SERIE

SERIE

1:4:6:8

PITC
H 1:4:6:8

SERIES

SCHRITT 1:4:6:8

Dupia Tensdo

Duplo Sentido de Rotagdo

6 Cabos
Doppeispannung

Drehrichtung Umschaltbar

6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

Dupla Tensdo
Sentido Horéario
4 Cabos

Doppelspannung

Drehrichtung Uhrzeigersinn

4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

Dupla Tenséo
Sentido Anti-Horario
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 Leads

Tensdo Unica
Dupio Sentido
4 Cabos

Einzelspannung
Doppeiumdrehung
4 Kabel

Single Voitage

Clockwise and Anti

Clockwise Rotation
4 Leads

Tensdo Unica
Sentido Horéario
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage

Clockwise Rotation
2 Leads

| IV o,

t

{

|

|

b

- i
- !

|

|

&

Tensdo Unica
Sentido Anti-Horério
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel

Single Voitage

Anti Clockwise -Rotation
2 |eads

-~
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WEg

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

36-04-0711

-(36-04-07-07/11-1)*

MONOFASICO

EINPHASEN

SINGLE-PHASE

36 SLOTS

36 RANHURAS

36 NUTEN

4 POLOS

4 POLE

4 POLES

CAMADA
UNICA

EINZEL-
SCHICHT

SINGLE LAYER

SERIE

SERIE

SERIES

PASSO :

1
WICKEL- 9
SCHRITT

S R

5
4

A
:6:
17
6
1:5:7:9
PITCH 1:4:6

H» O

9
8
8

1

8:1

0

0

0

- - — - ——— - - -

o - -

i
!
[

+
*
—

L4~ — o

Dupla Tenséo

Duplo Sentido de Rotagdo
6 Cabos

Doppelspannung

Drehrichtung Umschal tbar
6 Kabel

Dual Voltage

Clockwise and Ant:

Clockwise Rotation
6 Leads 1

——zmz

-d

-

Dupia Tensdo
Sentido Horério
4 Cabos

Doppelspannung iy
Drehrichtung Uhrzeigersinn
4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

Dupla Tensédo
Sentido Anti-Horario
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 Leads

- —

Tensdo Unica \
Duplo Sentido .| |
4 Cabos ;

Einzeispannung -
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 Leads

Tensdo Unica
Sentido Horéario
2 Cabos }

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage
Clockwise Rotation
2 Leads

--4

‘ l P
Pt
I [

S S,

Tensdo Unica
Sentido Anti-Horério
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

'2 Kabel -

Single Voltage
Anti Clockwise Rotation
2 Leads 1

-

1

F
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36-04-07/2
(36-04-07-07/12-1)*

ESQUEMAS DE BOBINAGEM

WICKELSCHEMEN

WINDING DIAGRAMS

e

MONOFASICO

EINPHASEN

SINGLE-PHASE

36 RANHURAS

36 NUTEN

36 SLOTS

4 POLOS

4 POLE

4 POLES

CAMADA
DUPLA

DOPPEL-
SCHICHT

TWO LAYER

SERIE

SERIE

SERIES

1:5:7:9
1:4:6:8:
WICKEL- 1:5:7:9
SCHRITT 1:4:6:8

PITCH

10

110

1
|
|
|
]

===4

|

Dupla Tensdo
Duplo Sentido de Rotacdo
6 Cabos
Doppelspannung
Drehrichtung Umschaltbar =1
6 Kabel

Dual Voltage
Clockwise and Anti
Clockwise Rotation

6 Leads 1

Dupla Tensdo
Sentido Horario
4 Cabos

Doppelspannung

Drehrichtung Uhrzeigersinn .:“

4 Kabel
Dual Voltage

Clockwise Rotation
4 Leads

Dupla Tensdo
Sentido Anti-Horério
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation

4 Leads 13

[ R —

Tensdo Jnica
Duplo Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage
Clockwise and Anti
Clockwise Rotation

"4 |Leads 1

e L

R N

Tensdo Unica
Sentido Horéario
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage

Clockwise Rotation
2 Leads

[

Tensdo Unica
Sentido Anti-Horéario
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel

Single Voltage

Anti Clockwise Rotation

2 Leads : 1

‘Nova nomenclatura

159




. ESQUEMAS DE BOBINAGEM
Eg WICKELSCHEMEN 36 - 04 - 06/1
WINDING DIAGRAMS (36-04-06-08/12-1)*
MONOFASICO 36 RANHURAS 4 POLOS CAMADA SERIE PASSO |:3:5:7:9
DUPLA 1:6:8:10
) WICKEL- 1:3:5:7:9
EINPHASEN 36 NUTEN 4POLE SDCOS:’(;E;T SERIE SCHRITT 1.6.8.70
SINGLE-PHASE 36 SLOTS 4 POLES TWO LAYER SERIES PITCH :fgfgf;’é,g
—|rT T T T T
31y Fpm— =
U N silhaduid
l i i l:i i & ll
BAPURpUEY
]
] |
H i

Dupla Tensdo

Duplo Sentido de Rotagdo
6 Cabos

Doppeispannung

Drehrichtung Umschaltbar ~
6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads |

Dupla Tensdo
Sentido Horério
4 Cabos

Doppeispannung
Drehrichtung Uhrzeigersinn-¢
4 Kabel

Dual Voltage
Clockwise Rotation

4 Leads q

IIIIIH

4

.

Dupla Tensdo
Sentido Anti-Horario
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel [

Dual Voltage
Anti Clockwise Rotation
4 Leads 1

Tensdo Unica
Duplo Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage
Clockwise and Anti
Clockwise Rotation

4 |eads 1

Tensdo Unica
Sentido Horario
2 Cabos

Einzelspannung
Uhrzeigersinn

2 Kabel
Single Voltage

Clockwise Rotation
2 Leads 1

L1

Tensdo Unica
Sentido Anti-Horario
2 Cabos

Einzelspannung
Drehrichtung gegen

2 Kabel
Single Volitage

Anti Clockwise Rotation
2 Leads '

Uhrzeigersinn - - ——

F
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36 - 04 - 06/3
(36-04-06-08/11-1)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

e

MONOFASICO

EINPHASEN

SINGLE-PHASE

36 RANHURAS

36 NUTEN

36 SLOTS

4 POLOS

4 POLE

4 POLES

CAMADA
UNICA

EINZEL-
SCHICHT

TWO LAYER

SERIE 1:6:8:10

SERIE

SERIES PITCH

1:6:8:10

PASSO 1:3:5:7:9

WICKEL- 1:3:5:7:9
SCHRITT 1:6:8:10

1:3:5:7:9

G Mo 4 4~

Dupia Tensdo

Duplo Sentido de Rotagdo

6 Cabos
Doppelspannung

Drehrichtung Umschaltbar

6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

———p -

| W

Dupla Tensdo
Sentido Horario
4 Cabos

Doppelspannung

—4
Drehrichtung Uhrzeigersinn

4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

-

Dupla Tensdo
Sentido Anti-Horario
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 Leads

b ————- -

)
1
!
|
|

Tensdo Unica
Duplo Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 |_eads

Tensdo Unica
Sentido Horério
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage
Clockwise Rotation
2 Leads

Tenséo Unica
Sentido Anti-Horario
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel
Single Voltage

Anti Clockwise Rotation
2 Leads

*Nova nomenclatura
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ESQUEMAS DE BOBINAGEM

IiiEg WICKELSCHEMEN 36.- 04 - 07/3

WINDING DIAGRAMS (36-04-07-07/22-1)*

MONOFASICO 36 RANHURAS 4POLOS CAMADA PARALELO passo 1:5:7:9
DUPLA 1:4:6:8:10

WICKEL- 1:5:7:9
HA DOPPEL- P.
EINPHASEN 36 NUTEN 4 POLE SCHICHT ARALLEL SCHRITT 1:4:6:8:10
1:5:7:9

SINGLE-PHASE 36 SLOTS 4 POLES TWO LAYER PARALLEL PITCH T 1o

oo seToTEeETy

Dupla Tensdo ,
Duplo Sentido de Rotagdo ’ I 1
|
T

6 Cabos
Doppelspannung

Drehrichtung Umschaltbar - -
6Kabel = TTTTTTT

Dual Voitage I
Clockwise and Anti :
Clockwise Rotation !
6 Leads 8 3 2 4

_________ <+ =

Lt

Sentido Horério

Dupla Tenséo ‘ l l i
4 Cabos

:

|
Doppelspannung J 1
Drehrichtung Uhrzeigersinn - - ~ -~ - ;
4 Kabel | IR _t_.-______l

Dual Voltage
Clockwise Rotation

)
4 Leads 1 3 2 4 B

i
1_.\._{ F____._---

Dupla Tensdo ,

Sentido Anti-Horario ; | P |
4 Cabos

Doppelspannung H

Drehrichtung gegen --J .

Uhrzeigersinn = T T~ —-~
4 Kabel Lo 4 —

Dual Voitage
Anti Clockwise Rotation
4 Leads

| S

;

,
i
t
:
i
b
I
]
[}
1
i
|
|
b
T -

—_—
M
Lo |
t
|
N
|
|
t
t
L

Tensdo Unica
Duplo Sentido
4 Cabos

Einzeispannung L
Doppelumdrehung ——
4 Kabel ————

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 |_eads

L

Sentido Hordrio
2 Cabos

Einzelspannung T
Uhrzeigersinn .
2 Kabel
Single Voltage

Clockwise Rotation -
2 Leads 1

Tensdo Unica
Hla l |
i

JINNTINESN

i
|

1

|

r — -
[

]

L

|

i

1

L
[

>

1
|
SN N

-~
m

Tensdo Unica
Sentido Anti-Hordrio i l H
2 Cabos
[l
i

1
1
1
Einzelspannung ;
Drehrichtung gegen - +
Uhrzeigersinn = - --—--— .
2 Kabel i St
P
J

Single Voltage
Anti Clockwise Rotation o
2 Leads
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36 - 04 - 06/2
(36-04-06-08/22-1)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN

'WINDING

DIAGRAMS

T

MONOFASICO

EINPHASEN

SINGLE-PHASE

36 NUTEN

36 SLOTS

36 RANHURAS

4 POLOS

4 POLE

4 POLES

CAMADA
DUPLA

DOPPEL.-
SCHICHT

TWO LAYER

PARALELO

PARALLEL

PARALLEL

1:3:5:7:9
PA

S0 1:6:8:10
WICKEL- 1:3:5:7:9
SCHRITT 1:6:8:10

1:3:5:7:9
PITCH
1:6:8:10

———— -

Dupla Tensdo
Duplo Sentido de Rotacdo
6 Cabos

Doppelspannung

Drehrichtung Umschaltbar ::_‘_J__

6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

|

)

Dupla Tensdo
Sentido Horério
4 Cabos

Doppelispannung

g

|

v =

Drehrichtung Uhrzeigersinn _ _ . _

4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

|
i
i
.|

Dupla Tensdo
Sentido Anti-Horario
4 Cabos

-Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 Leads

b - —

S

3

Tensdo Unica
Duplo Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 Leads

Tensdo Unica
Sentido Horario
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage
Clockwise Rotation
2 Leads

Tensdo Unica
Sentido Anti-Horéario
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel
Single Voitage

Anti Clockwise Rotation
2 Leads

—f— e —

[ -

i

_———

+ bt -

r
|
H
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Eg

ESQUEMAS DE BOBINAGEM

WICKELSCHEMEN

WINDING DIAGRAMS

48 - 04 - 08/1
(48-04-08-10/12-1)*

MONOFASICO

EINPHASEN

SINGLE-PHASE

48 RANHURAS

48 NUTEN

48 SLOTS

CAMADA
DUPLA

DOPPEL-
SCHICHT

4 POLOS

4 POLE

4 POLES TWO LAYER

SERIE

SERIE

SERIES

1:4:6:8:10:12
PASS '

o 1:8:10:12
WICKEL-1:4:6:8:10:12
SCHRITT 1:8:10:12
1:4:68:10:12

PITCH 18:10:12

=%

=8

-G
P::H

-

Duplia Tensdo

6 Cabos
Doppelspannung

6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

Duplo Sentido de Rotagdo

Drehrichtung Umschaltbar= 1T

A S,

Dupla Tensdo
Sentido Horario
4 Cabos

Doppeispannung

4 Kabel

Dual Voltage
Clockwise Rotation
4_ Leads

Drehrichtung Uhrzeigersinn_4

JHIRHII

! |

0

i

¥

FE
[
i
+

+
e e — -
[

Dupla Tensdo
Sentido Anti-Horério
4 Cabos

Doppelispannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 Leads

L

1]

s
T

HHl{iH

Tensdo Unica
Duplo Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 |_eads

t ||

1 i
I

1 t

|

-4 -

4t
Ky
,'/
i
i
)
5

Jrnp
.

L e —— - ——d

Tensso Unica
Sentido Horéario
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage
Clockwise Rotation
2 Leads

L

e

.

i
3
[
i
e
—4 i
I
L

1

”H“”]‘;”

i

Tensdo Unica
Sentido Anti-Horario
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel

Single Voltage
Anti Clockwise Rotation
2 Leads )

LH;H‘:;”HH

¥

S

- -—— ——-
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ESQUEMAS DE BOBINAGEM

48- 04 - 08/2 WICKELSCHEMEN IiiEg
(48-04-08-10/22-1)* WINDING DIAGRAMS
MONOFASICO 48 RANHURAS 4 POLOS CAMADA PARALELO PAsso 1:46:8:10:12
DUPLA 18:10:12
DOPPEL- W'CK EL- 1.4'6:81012
EINPHASEN 48 NUTEN 4POLE DOPPEL- PARALLEL SCHRITT 18 40115
SINGLE-PHASE 48 SLOTS 4 POLES TWO LAYER PARALLEL PITCH :5;1:1133:1120:12
= hun I saandaiineienienteniienntt it TS b 0 2t
i N A ettt T B B Ny T R
————— ! = === | ! oo | b e
1

Dupla Tensdo

Duplo Sentido de Rotagdo

6 Cabos
Doppelspannung

Drehrichtung Umschaltbar

6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

Dupla Tensdo
Sentido Horario
4 Cabos

Doppelspannung

Drehrichtung Uhrzeigersinn

4 Kabel

Dual Voltage
Clockwise Rotation
4 |eads

RN

Dupla Tensdo
Sentido Anti-Horério
4 Cabos

Doppelspannung
Drehrichtung gegen
Uhrzeigersinn

4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 |_eads

i I
NERE
1 i

t

}

b 4

[

[

]

v
|

RN

+=

I

Tensdo Unica
Duplo Sentido
4 Cabos

Einzelspannung
Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 | eads

11

m

it
I}
by
,

Tensdo Unica
Sentido Horério
2 Cabos

Einzelspannung
Uhrzeigersinn
2 Kabel

Single Voltage

Clockwise Rotation
2 Leads

s

[

Ay

Tensdo Unica
Sentido Anti-Horério
2 Cabos

Einzelspannung
Drehrichtung gegen
Uhrzeigersinn

2 Kabel

Single Voltage
Anti Clockwise Rotation
2 Leads

N

il

——

i
T
]
t

111

L e 4

3.
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ESQUEMAS DE BOBINAGEM
Eg WICKELSCHEMEN 48-04 - 08/4
WINDING DIAGRAMS (48-04-08-10/21-1)*
MONOFASICO 48 RANHURAS 4POLOS CAMADA PARALELO passo 14:68:10:12
ONICA 1:8:10:12
WICKEL- 1:4:6:8:10:12
EINZEL-
EINPHASEN 48 NUTEN 4 POLE ot PARALLEL SCHRITT 1:8:10:12
1:4:6:8:10:12
SINGLE-PHASE 48 SLOTS 4 POLES SINGLE LAYER PARALLEL PITCH 1:8:10:12
~msToTTTo 2 T Apiniuinittituiote B et
e B vt N e
P . | P
N HE IR
: M "l q M

Dupla Tensdo
Duplo Sentido de Rotacdo
6 Cabos Y RO

Doppelspannung
Drehrichtung Umschal tbar
6 Kabel

Dual Voltage

Clockwise and Anti

Clockwise Rotation
6 Leads

-
o«

® -

Dupla Tensédo
Sentido Horério

L
—_

4 Cabos

Doppelspannung . . _ _ _
Drehrichtung Uhrzeigersinn
4 Kabel

Dual Voltage
Clockwise Rotation

4 {eads 1

Dupla Tensdo
Sentido Anti-Horério
4 Cabos

Doppelspannung

S
Ly
| R—
| —
| —
r—‘———--

Drehrichtung gegen
Uhrzeigersinn
4 Kabel Lo

Dual Voltage
Anti Clockwise Rotation
4 Leads

(@)

Tensdo Unica
Duplo Sentido
4 Cabos

Einzelspannung

LI_L

l_]lH

"
b

jr lllil

Doppelumdrehung
4 Kabel

Single Voltage
Clockwise and Anti
Clockwise Rotation

11

-

L__JII

4 Leads

!
|
!
i
i
4 8

Sentido Horario

Tensdo Unica
2 Cabos L

Einzelspannung -+
Uhrzeigersinn

2 Kabel
Single Voltage
Clockwise Rotation

2 Leads

b e e e e e e e e - ——

Tensdo Unica
Sentido Anti-Horéario
2 Cabos

Einzelspannung

Drehrichtung gegen
Uhrzeigersinn
2 Kabel

Single Voltage

LS

Anti Clockwise Rotation

2 Leads 1

F
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48- 04 - 08/5
(48-04-08-10/11-1)*

ESQUEMAS DE BOBINAGEM
WICKELSCHEMEN
WINDING DIAGRAMS

T

MONOFASICO

EINPHASEN

SINGLE-PHASE

48 RANHURAS

48 NUTEN

48 SLOTS

4 POLOS

4 POLE

4 POLES

CAMADA
UNICA

EINZEL-
SCHICHT

SINGLE LAYER

SERIE

SERIE

SERIES

1:4:6:8:10:12
PASSO 1:8:10:12
WICKEL-1:4:6:8:10:12
SCHRITT 1:8:10:12

1:4:6:8:10:12
PITCH 1:8:10:12

Dupla Tensdo
Duplo Sentido de Rotagdo
6 Cabos

Drehrichtung Umschaltbar
6 Kabel

Dual Voitage

Clockwise and Anti

Clockwise Rotation
6 Leads

Doppelspannung -

1

b -

)1
|

T

u-—-——a\o-i l—

T

1]
L

B ] U

Dupla Tensdo
Sentido Horério
4 Cabos

Doppelspannung
Drehrichtung Uhrzeigersinn
4 Kabel

Dual Voltage
Clockwise Rotation
4 Leads

<

HTH L)
! L

S——

-

Dupla Tensdo
Sentido Anti-Horario
4 Cabos

| Drehrichtung gegen
Uhrzeigersinn
4 Kabel

Dual Voltage
Anti Clockwise Rotation
4 Leads

' Doppelspannung -

SR

AR

v

I

LT

| J—
| —
| O

________ —

b —

Tensdo Unica
Duplo Sentido
4 Cabos

Doppelumdrehung
4 Kabel

Single Voltage

Clockwise and Anti

Clockwise Rotation
4 Leads

Einzelspannung -

L ——J

NENRERY

]

|

L

1111

BN

¥
i
|
T
[ 1
[

NHARE
|

Tensdo Unica
Sentido Horério
2 Cabos

Uhrzeigersinn
2 Kabel
Single Voltage

Clockwise Rotation
2 Leads

Einzelspannung -

Bl

L

Lo

1

 —
+

O S |

Tensdo Unica
Sentido Anti-Horario
2 Cabos

Drehrichtung gegen
Uhrzeigersinn
2 Kabel

Single Voltage
Anti Clockwise Rotation
2 Leads

Einzelspannung -

L

4

I —— 3

b4 - -
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