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DATA HANDBOOK SYSTEM

To provide you with a comprehensive source of information on electronic compo-
nents, subassemblies and materials, our Data Handbook System is made up of three
series of handbooks, each comprising several parts.

The three series, identified by the colours noted, are:

ELECTRON TUBES (9 parts) BLUE
SEMICONDUCTORS AND INTEGRATED CIRCUITS (5 parts) RED
COMPONENTS AND MATERIALS (5 parts) GREEN

The several parts contain all pertinent data available at the time of publication,
and each is revised and reissued annually; the contents of each series are summa-
rized on the following pages.

We have made every effort to ensure that each series is as accurate, comprehen-
sive and up-to-date as possible, and we hope you willfind it to be a valuable source
of reference. You will understand that we can not guarantee that all products listed
in any one edition of the handbook will remain available, or that their specifications
will not be changed, before the next edition is published. If you need confirmation
that the published data about any of our products are the latest available, may we
ask that you contact our representative. He is at your service and will be glad to
answer your inquiries.



ELECTRON TUBES (BLUE SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1

Transmitting tubes (Tetrodes, Pentodes)

Part 2

Tubes for microwave equipment

Part 3

Special Quality tubes

Part 4

Receiving tubes

Part 5

Cathode -ray tubes
Photo tubes
Camera tubes

Part 6

Photomultiplier tubes
Scintillators
Photoscintillators

Part 7

Voltage stabilizing and reference tubes
Counter, selector, and indicator tubes

Trigger tubes
Switching diodes

Part 8

T.V. Picture tubes

Part 9

Transmitting tubes (Triodes)
Tubes for R.F. heating (Triodes)

January 1970

Associated accessories

February 1970

March 1970

Miscellaneous devices

April 1969

May 1969

Photoconductive devices
Associated accessories

June 1969

Radiation counter tubes
Semiconductor radiation detectors
Neutron generator tubes

July 1969

Thyratrons

Ignitrons

Industrial rectifying tubes
High -voltage rectifying tubes

August 1969

December 1969

Associated accessories



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1

General

Signal diodes

Variable capacitance diodes
Voltage regulator diodes

Diodes and Thyristors

Part 2

General
Low frequency transistors (low power)
Low frequency power transistors

Part 3

General
High frequency transistors

Low frequency; Deflection

High frequency; Switching

Part 4

General

Transmitting transistors
Field effect transistors
Dual transistors

Part 5

Special types

Integrated Circuits

General

Digital integrated circuits
FC family; standard temperature range
FC family; extended temperature range
FD family
F] family; standard temperature range

February 1970

September 1969

Rectifier diodes
Thyristors, diacs, triacs
Rectifier stacks
Accessories

Heatsinks

October 1969

Deflection transistors
Accessories

November 1969

Switching transistors
Accessories

December 1969

Diodes and transistors for thick-and

thin-film circuits
Photo devices
Accessories

February 1970

Linear integrated circuits




COMPONENTS AND MATERIALS (GREEN SERIES)

This series consists of the following parts, issued on the dates indicated.

Part 1 Circuit Blocks, Input/Output Devices September 1969
Circuit blocks 100kHz Series Circuit blocks for ferrite core

Circuit blocks 1-Series memory drive

Circuit blocks 10-Series Input/output devices

Circuit blocks 20-Series
Circuit blocks 40- Series
Counter modules 50-Series
Norbits 60- Series

Part 2 Resistors, Capacitors November 1969
Fixed resistors Polycarbonate, paper, mica, polystyrene
Variable resistors capacitors
Non-linear resistors Electrolytic capacitors
Ceramic capacitors Variable capacitors
Part 3 Radio, Audio, Television January 1970
FM tuners Television tuners
Coils Components for black and white television
Piezoelectric ceramic resonators Components for colour television

and filters Deflection assemblies for camera tubes
Loudspeakers Audio and mains transformers

Electronic organ assemblies

Part 4 Magnetic Materials, White Ceramics March 1970
Ferrites for radio, audio Ferroxcube transformer cores
and television Piezoxide
Ferroxcube potcores and square cores
Microchokes Permanent magnet materials

Part 5 Memory Products, Magnetic Heads, Quartz Crystals,  June 1969
Microwave Devices, Variable Transformers,
Electro-mechanical Components

Ferrite memory cores Quartz crystal units, crystal filters
Matrix planes, matrix stacks Isolators, circulators

Complete memories Variable mains transformers
Magnetic heads Electro-mechanical components

March 1970
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MnZn and
NiZn ferrites

INTRODUCTION

The predominant feature of ferroxcube lies in its high resistivity that allows cores
to be made of solid material without the eddy current losses becoming prohibitively
high, even if the cores are used in the megacycle range.

Compared with powder-iron, the permeability of ferroxcube is high, whereas the
losses remain comparatively low.

Ferroxcube cores are available in convenient shapes such as potcores, square
cores*, E- and I-cores, X-cores, toroids, U-cores, aerial rods, yoke rings,
screw cores, rods and tubes.

Potcores, E-I cores and X cores enable well-defined air gaps to be used without in-
troducing appreciable stray fields. In this way the permeability of the material may
be reduced to an effective value at which core and copper losses are matched. The
dependence of the permeability on temperature and time is furthermore reduced to
values that guarantee correct operation of the equipment.

This section contains comprehensive data on manganese zinc ferrites (ferroxcube 3)
and nickel zinc ferrites (ferroxcube 4) and their various grades. The latter material
in general shows higher specific resistance values, lower values of permeability
and saturation flux density, higher coercivities and higher Curie points.

APPLICATION

grade application

3B potcores, cores for small coils

3B3 frames for i.f. transformers, potcores, rods, screw cores
3B5 potcores

3B7 potcores and square cores

3C1 erasing heads

3C2 yoke rings, L-cores, erasing heads

3C6 E- and U-cores

3C8 U- and I-cores

3D3 potcores, square cores, SCrew cores

3E1 E - and I-cores, toroids, potcores

3E2 H-cores and toroids

3E3 toroids

3H1 potcores, square cores, small toroids, cross cores, erasing heads

*) Square cores actually are square potcores.

December 1969 A3
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MnZn and

) . INTRODUCTION
NiZn ferrites
grade application
4A3 aerial rods
4A4 frames for i.f. transformers
4B1 aerial rods, frames for i.f. transformers
= 4Cl1 rods and tubes
E 4C6 potcores, square cores, toroids, frames for i.f. transformers
et 4C7 aerial rods
4D1, 4D2, 4E1 frames for i.f. transformers, screw cores, tubes and rods
4H1 These are special-purpose NiZn ferrites developed for one type
of application, namely resonant cavities for particle acceler-
4L el : N : I
ators. Inthis field, usually a technical discussion is necessary
4L2 - :
before the correct material can be determined.
4MX
A4 December 1969




MnZn and
NiZn ferrites

SYMBOLS

le effective length of the magnetic path in cm
Ae cross-section of a homogeneous part of a core in cm?
Hy relative initial permeability, defined by:
i = 1 iim B
1" up H—0 H
KA relative incremental permeability, defined by:
- 1 AB
T NE
Mg relative amplitude permeability, defined by:
u = L E-
a o H
He relative effective permeability, defined by:
1
s <
= Ae
He " 1o
R -
Hi Ae
Ve effective volume of a core in cm3 = volume of an ideal

toroidin the same material grade and with the same mag-
netic properties as the core. Vg is calculated from:

(z2)
e
S —
Ae 3

Ve = /—mm cm
e 2 Te\ 2
2
Ae
1 d
T.F. = ? ?1% temperature factor =

value for a certain ferroxcube material over a certain
temperature range. In order to calculate the temperature
coefficient per deg C of a coil the temperature factor has
to be multiplied by the effective permeability.

Au He _ Ap

So t.c. =— x—= X M, per deg C
Bi op 2 = .

December 1969 AS
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MnZn and
NiZn ferrites

SYMBOLS

D.F. =
2 o 2.
By lag

Curie point

tan 6
Hi

92-24-100

K1 - Mo

disaccommodation factor, which gives the permeability
variation, measured between 10 and 10J minutes after de-
magnetisation.

critical temperature in 9C above which the ferromagnetic
body is paramagnetic.

constant for eddy current and residual losses together at
a certain frequency, determined at B <1 gauss through the
coil. The resulting R/L value for eddy current and resi-
dual losses is:

R _ tan 6

L i

X pe x 2mf Q/H (f in Hz)

constant for hysteresis losses standardised for an effec-
tive volume of 24 cm3, He =100 and measured between
two currents, corresponding with two B, values.

At 800 Hz for a given volume Ve and for an effective
permeability ue, we obtain:

3/2 [24 3/2
92-V-4 = 92-24-100 X (100) § Y, e

Rh _ . f
T " 92-V-u X L¥ i 300 Q/H

(L in henry, f in Hz and i in mA)
specific resistance in 2 cm measured with d.c. current

dielectric constant

1Gs =10~4T = 10~4 Wb/m2 = 10~4 Vs/m?2

103

1 Oe = A/m =79.6 A/m =0.796 A/cm

o) —1Gs/0e=4

.10~ H/m

December 1969



MnZn and
NiZn ferrites

Specific heat
Thermal conductivity

TECHNICAL DATA

(approximate values)

0.17 (cal/g)/deg C
8x10~3 (cal/cm.s)/deg C

Coefficient of linear expansion 10'5/deg (@)

Modulus of elasticity
Tensile strength
Crushing strength

15000 kg/mm? (15x104 N/mm?2)
1.8 kg/mm? (18 N/mm?2)
7.3 kg/mm?2 (73 N/mm2)

December 1967
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NiZn ferrites

TECHNICAL DATA
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MnZn and
NiZn ferrites

TECHNICAL DATA

— Improved grade 3E1

i 3800 + 20%
ui (T within 23 to +70 ©°C) >3040
B (in Gs), ballistically
measured,
atH =10 Oe, T = 23 oC ~ 3800
atH =10 Oe, T = 70 oC ~ 2800
tand . 106 ar 4kHz <2.5
Hi at 100 kHz <20
at 500 kHz <200

a2-24-100 (in /HYZmA)
at 4 kHz, measured between

15 and 30 Gs <3

¢ (in Q.cm), measured

with d.c. current >30
Curie point (in °C) >130
Specific weight 4.7-4.9

The figures are valid for toroids with dimensions 30 x 15 x 7.5 mm.

Al6 December 1969




MnZn and
NiZn ferrites

TECHNICAL DATA

NiZn ferrites for resonant cavities

4H1 4L1 412 4MX
Q80/Q~ 0.9 0,7 0.7 0.8
Hrem/Hi 0.6-0.7|0.7-0.8|0.8-0.9| 0.8-0.9
M in remanent state (Urem) approx. 170 150 190 130

#Q in remanent state at 1.5 MHz, 50 Gs | 21400 17800 21400 21800
at 1.5 MHz, 100 Gs | 16000 14000 17000 20500
at 1.5 MHz, 150 Gs 12800 11200 14000 18800
at 1.5 MHz, 200 Gs 8600 9200 9700 14000

at 2.5 MHz, 50 Gs | 15000 13000 17000
at 2.5 MHz, 100 Gs 6000 7200 14500

at 2.5 MHz, 150 Gs 5000 11000

at 2.5 MHz, 200 Gs 8200

at S MHz, 50 Gs 5000 10600 12000 19200
at 5 MHz, 100 Gs 4600 9700 16000
at 5 MHz, 150 Gs 6700 12500
at 5 MHz, 200 Gs 4500 5600
at 10 MHz, 50 Gs 4200 11200
at 10 MHz, 100 Gs 8200
at 10 MHz, 150 Gs 5600

Q80/Q~ indicates the properties under pulse conditions.

Q80 is the quality factor 80 milliseconds after application of a continuous bias of
approx. 50 oerstedts.

Q~is the quality factor in the static state.

HMrem/Mi indicates the squareness of the hysteresis loop.
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MnZn and
NiZn ferrites

CHARACTERISTIC CURVES

EDDY CURRENT LOSSES AND RESIDUAL LOSSES AS A FUNCTION OF THE FRE -
QUENCY AT LOW INDUCTION LEVEL
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ann and CHARACTERISTIC CURVES
NiZn ferrites

ROD PERMEABILITY AS A FUNCTION OF THE RATIO 1/d WITH THE RELATIVE
INITIAL PERMEABILITY OF A TOROIDAL CORE AS PARAMETER
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MnZn and
NiZn ferrites

CHARACTERISTIC CURVES
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MnZn and
NiZn ferrites

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES _ann a':'d
NiZn ferrites
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MnZn and

NiZn ferrites

CHARACTERISTIC CURVES

TYPICAL BH-CURVES (ballistically measured)
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CHARACTERISTIC CURVES MnZn and ;
NiZn ferrites
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MnZn and
NiZn ferrites

CHARACTERISTIC CURVES
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MnZn and
NiZn ferrites

CHARACTERISTIC CURVES

E"lll 124360,
5000 T T ] 5000 T
B A B 4B1
(Gs) (gcuss‘
4000 4000
—
—
3000 3000 1 125°C
oC ya i
e 7/ k=F T [70°C
/LA
7
P ‘Zgac; e
2000 v 2000 7
/i
)l
f
1000 1000 II ll
i
T
- 1
|| BFi
0_' n 0 : l'
2 0 2 4 6 8 10 -4 0 4 8 122 1 20
H(Oe) H (oersted)
298772 7263605
58000 T r I — 2500 T
4 1 LE1
(Gs) ce 1 B -
s 11 B
4000 [ 1] 2000
23°C,—
i T
‘ [_70°C|— 25°C
,/ /1 L] |
3000 A7 1500 FA 0
4 I | p
/ /i p
| Sl y
2000 I‘ i 1000 7
1 [ y
: | | /
18/ 1]
||
1000 1
l l = it
! ; ; /
! | 1
‘ |
m 1
0 L1 0
-8 0 8 16 2% 32 40 -20 0 20 40 80
—»H(Oe) H (oersted)
December 1969 A27




.MnZn afld CHARACTERISTIC CURVES
NiZn ferrites

RELATIVE INITIAL PERMEABILITY AS A FUNCTION OF THE TEMPERATURE
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CHARACTERISTIC CURVES -ann apd
NiZn ferrites

20000 7299228

Hi

10000

3E2 ‘M
——-—_"—_‘
3E1 e
=]
-———"—_—
0
=50 0 50 T(°C) 100
1000 7299229
Hi 1
“aeL "
//
T ~
500 <
4B1 |
0
= 0 50 T(°C) 100

December 1969 A29



MnZn and
NiZn ferrites

CHARACTERISTIC CURVES
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MnZn and
NiZn ferrites

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

MnZn and
NiZn ferrites
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MnZn and
NiZn ferrites

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

MnZn and
NiZn ferrites
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CHARACTERISTIC CURVES MnZn and
NiZn ferrites

INCREMENTAL PERMEABILITY AS A FUNCTION OF THE FIELD STRENGTH
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MnZn and CHARACTERISTIC CURVES
NiZn ferrites

AT KRN
NARYERNERN

=4kHz
AB<2
680 L o AN

Y
N
/
2 A
e

-0.8 -0.4 0 0.4 H(Oe) O

3000 Fes?
by /\ A\ 3E1
209 4 N T=25°C
f=4kHz
,// \\\ AB<2Gs
A1 A ‘\
1000 o \“>:::~h\\*
\‘§
_—
0
-04 -02 0 0.2 0.4 06 08 1
H(Oe)

A36 December 1969




CHARACTERISTIC CURVES

MnZn and
NiZn ferrites
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Ferrites for radio, audio and television

Antenna rods and plates

Cores for small coils
Piece parts and mounting parts
for small I.F. coils

Beads for screening and damping,
and wide-band H.F. chokes

Yoke rings for use in deflection
coils for picture tubes

Cores for line-output transformers
Ferrites for colour TV components
Ferroxplana, for V.H.F. and U.H.F.
Powder iron cores

Cores for erasing heads

B3
B7

B11

B15

B21
B27
B31
B35
B37
B39






ANTENNA RODS AND PLATES

—

—

RODS (standard types)

RZ 22938-2

Grade 4A3 (for long wave and medium wave reception)

dimensions (mm)

catal. No.

(¢10 - 0.5) x (240
(230
(220
(210
(200
(190
(180
(170
(160
(150
(140
(130
(120
(100

_‘7)
_7)
_6)
_6)
_6)
_6)
_6)
_0)
_5)
_5)
_5)
_5)
_4)
_4)

3122 104 93440
4311 020 53120
4311 020 52740
3122 104 93700
3122 104 93420
4311 020 53230
3122 104 93450
4311 020 52760
4311 020 52610
4311 020 52770
3122 104 93460
4311 020 52780
4311 020 53300
4311 020 52590
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ANTENNA RODS AND PLATES

Grade 4A3 (continued)

dimensions (mm)

catal. No.

+1)
_6)
+1)
_5)
+1)
_3)
+1)
._3)
+1)
_3)
+1)
_.3)

($7.8+£0.2) x (199
(140
(130
(100
(¢6.35+0.2) x (130

(100

4311 020 52700

4311 020 52690

4311 020 52680

4311 020 52790

4311 020 52800

4311 020 52810

Grade 4B1 (for long wave and medium wave reception)

(dimensions (mm)

catal. No.

(¢ 10 - 0.5) x (207 -8)
(180 -10)

(143 -6)

(132 -4)

($9.8 - 0.6) x (207 -8)
(164 -8)

(103 -6)

(68 - 0.4) x (207 -8)
(204 -8)

(143 -6)

(102 -4)

¢ (6.55 - 0.4)x (168.5 -7)

3122 104 91250
4311 020 52240
3122 104 91240
4311 020 52230
4311 020 52220
4311 020 52210
4311 020 52200
4311 020 52190
4311 020 50040
4311 020 50250
4311 020 52170
4311 020 52160

Grade 4C7 (for short wave and medium wave reception)

dimensions (mm)

catal. No.

#(10 - 0.5) x (240 -8)
(220 -6)
(210 -6)
(200 -6)
(180 -6)
(160 -5)
(140 -5)

4311 020 53510
4311 020 53560
4311 020 53550
4311 020 53540
4311 020 53450
4311 020 53490
4311 020 53530

December 1969




ANTENNA RODS AND PLATES

Measurements on typical antenna rods of 10 mm ¢ x 200 mm

Material grade 4A3 4B1 4C7
Frequency 1 i 10 MHz
Inductance 200 200 2.5 uH
Number of turns 40 4 ]
Rod quality Q' 135 128 120
Effective height h 7.6x1073 6.6x10-3 | 6.7x1073 m
h2 58x1070 44x1076 |  45x10~3 m?2
Sensitivity hQ, 1.02 0.86 0.8 m —
Signal output h2Q, 7.8x10-3 | 5.63x10~3 | 5.4x10-3 m2 —
PLATES (standard types)
Grade 4Bl (for long wave and medium wave reception)
dimensions (mm) catal. No.
(19 -1)x (3.8 -0.3) x (150 -6) 4311 020 52410
x (125 -5) 4311 020 52400
x (100 -4) 4311 020 52390
x (75 =3) 4311 020 52380
(13.4 -0.8)x(4.15-0.3) x (120 -2) 3122 104 92140
x (9% -1) 3122 104 92120
x (62 -1) 3122 104 92150
December 1967 BS






CORES FOR SMALL COILS

\Ila

Ferroxcube rods, tubes and screws to beused as cores in r.f. and h.f. coils with -=—
an open magnetic circuit such as in i.f. transformers. Only preferred types are
listed.

A 52810-1

RODS
dia. (mm) length (mm) | grade catal. No.
0.95-10.15 10 -2.5 3B 3522 200 03750
1.25 - 0.04 6.2-0.4 3B 4322 020 32080
1.65 - 0.05 9.2-0.4 3B 3122 104 91070
9.2-0.4 4B1 3122 104 91060
11.5-0.4 3B 4322 020 32100
11.5-0.4 4E1 4322 020 32110
12.2- 0.4 3B 3122 104 91100
12.2- 0.4 4B1 3122104 91110
19.2 - 0.4 3B 3122 104 91230
25.2 - 0.4 3B 3122 104 91170
25.2-0.4 4B 3122 104 91180
28.2- 0.4 3B 3122 104 91090
28.2-0.4 4B1 4322 020 32090
1.7 = 0.15 15.2 - 0.4 4D1 4322 020 32170
1.7 -0.1 28.2 - 0.4 4C1 | 4322 020 32120
28.2-0.4 4D1 | 4322 020 32130
28.2-0.4 4E1 4322 020 32140
1.7 -0.15 | 30.5-1 3B 3122 104 91200
1.75-0.2 10.2 - 0.4 3B 3122 104 91130
18.5 - 1 3B 3122 104 91140
18.5 - 1 4B1 3122 104 91150
6 -0.075| 46.2-0.4 3Cl 3122 104 91310
6.65-0.3 40.4 - 0.8 3B 4322 020 32160

December 1969 B7



CORES FOR SMALL COILS

TUBES

outside dia. (mm)| inside dia. (mm) | length (mm) | grade catal. No.
2.8 -0.03 1.2 #0.1 8.2-0.4 3B 4322 020 34340
3.7 -0.4 -2 +0:2 3.5-0.5 3B 4322 020 34400
4B1 4322 020 34420
6.5-0.5 3B 4022 101 80010
3.7 -0.3 1.7 +0.2 13.7 - 0.4 4E1 4322 020 34330
4.15-0.05 2 #0.2 7.2-0.4 4A1 | 4322 020 34440
12.2- 0.4 481 4322 020 34450
4C1 | 4322 020 34460
4D1 | 4322 020 34470
15.2- 0.4 4B1 4322 020 34380
4C1 | 4322020 34370
21.2-0.4 4A1 4322 020 34390
4B1 4322 020 34480
4.3 -0.2 2 +0.2 7.2-0.4 3B 3122 104 92900
12.5-1 3B 4322 020 34490
15.2-0.4 4D1 | 4322 020 36760
15.4 - 0.8 3B 4322 020 36750
18.5-1 3B 4322 020 36770
25.5-1 3B 4322 020 36780
4B1 3122 104 90810
4C1 3522 200 10950
4D1 3522 200 10960
30.2- 0.4 3B 4322 020 36790
40.5-1 3B 3122 104 90800
55.5-1 3B 4322 020 36800
4,95-0.1 1.3 +0.2 40.5-1 3C3 3122 104 93110
5.3 -0.2 3 +0.2 22.4-0.8 3B 4322 020 36810
6.2 -0.4 2.85+0.3 30.2-0.4 4C1 | 4322 020 36820
8 -0.4 4.2 +0.6 51.4-2.8 3B 4322 020 34310
4B1 4322 020 34320

B8
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CORES FOR SMALL COILS

SCREW CORES

The standard cores are available ingrade 3D3 with an initial permeability of 750 +20%.

U‘@
o

7247567

| d a b
screw thread - - (mm) (it} catalog number
M4 x 0,50 [12+0.3[3.65+0.05|1.6 +0.1 | 0.7+ 0.1 4312 020 32040
M5 x 0.75 |12+ 0.3 |4.55+0.05 [2.15+0.15| 0.8+ 0.1 | 4312 020 32050
M5 x 1 20+0.3|5.0 -0.1 [2.35+0.15| 1.1+0.1| 4312020 32130
M6 x 0.5 |12+ 0.2 (5.9 -0.04 |2.45+0.3 | 1.2+ 0.2 | 4312 020 32010
Mé x 0.75 |25+0.5|5.55+0.05 |2.65+0.15( 1.1+ 0.1 4312 020 32070
Mé x 0.75 |13+0.3|5.55+0.05 |2.65+0.5 | 1.1+0.1| 4312020 32060
Mé x 1 25+0.5|5.5 £0.02 {2.75+0.25| 1.3+ 0.1 4312 020 32030
M8 x 1.25 [25+ 0.5 |7.35+0.05 [3.65+0.15| 1.3+ 0.1 4312020 32120
M8 x 1.25 |[16+0.5|7.35+0.05 |3.65+0.15| 1.3+0.1 | 4312 020 32110
1) Grade 3B
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PIECE PARTS AND MOUNTING PARTS
for small L.F. coils (lilliput type)

A 37755 A 37753

The complete range of piece parts comprises:

Screw cores (ferroxcube)

max. frequency (MHz) grade catal. No
0.6 3B 3122 104 90530
2 4B1 3122 104 93020
12 4D1 3122 104 90590
100 powder
iron 3122 104 91630

A version with a trimming grip on both sidesis also avail -
able

Ferroxcube frame (lacquered)

max. frequency (MHz)| colour type catal. No,
0.6 black |AP3014/00/3B | 312210491460
2 green | AP3014/01/4B1 | 312210491470 10 "
12 light blue | AP 3014/02/4D1 | 3122 104 91480
ratio detector light blue | AP 3014/03/4D1 | 3122 104 91490 ”2

September 1969 “ H B1l



PIECE PARTS AND MOUNTING PARTS
for small I.F. coils (lilliput type)

Coupling rod (3B) Coupling disc
10.2
For coupling between
primary and secondary o %
windings, to be inserted =T
in the coupling disc. 1240823
9240871 Catalog number:
3122 104 91130 Catal. No. 3122 108 38160

(tvpe AP3018)

Cans for one coil

Polystyrene can for mechanical shielding. to be used
when screening is not required. The Q-factor is not af-
fected. Catal. No. 3122 104 03290 (type AP3015/00).

Copper can for mechanical and electrical shielding.
Hole centric: Catal. No. 3122 990 94120 (tvpe AP3015/01)
Hole eccentric: Catal. No. 3122 990 94130

(type AP3015/02)

2.5

7240820

7250543

Tinned copper can Tinned copper can
Catal. No. 3122 998 22260 Catal. No. 3122 991 91170
(type AP3015/03) (type AP3015/04)

B12 September 1969



PIECE PARTS AND MOUNTING PARTS
for small I.F. coils (lilliput type)

Block (for ratio detector only)

Spacer plate

7240824

Catal. No. 4322 021 20700
(type number AP3019)

Coil formers (polyethylene)

7240821.1

Catal. No. 3122 995 32070
(type number AP 3017)

with base version catal. No. type
symmetric

f6r use without 4 pins 3122 999 60230 | AP 3016/00 *
ferroxcube frame S pins 3122 991 35830 AP 3016/01
asymmetric:

for use with 4 pins 3122 999 60430 | AP 3016/02 =~
ferroxcube frame S pins 3122 991 80420 | AP 3016/03

Base with 4 pins for above coil former;
catal. No. 3122 992 63220 (type AP3016/07)

Coil former (without base), asymmetric, for use with
ferroxcube frame; catal. No. 3122 794 31430
(type AP3016/05)

December 1969
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BEADS FOR SCREENING AND DAMPING,
AND WIDE-BAND H.F. CHOKES

RZ 22959-1

APPLICATION

Beads and chokes are available in ferroxcube grades 3B and 4B. They are used
in v.h.f. radio and TV receivers and in electric motors, ignition systems etc.
to reduce in- or outgoing interference, and also in v.h.f. circuits to avoid
troublesome coupling. The supply leads in radio, TV and other electronic equip-
ment often transfer unwanted r.f. and v.h.f. energy from one circuit or stage
to another. Capacitive decoupling of the leads will not always be effective by
reason of possible resonances. On the same grounds the addition of a series
inductance will not always have the required results. In these cases a number of
beads (the total length of which is small compared with the wavelength) simply
threaded on the supply leads, or a single wideband choke may be used success-
fully. For the same volume chokes are more effective than beads.

In "damping circuits" either beads or chokes may be used in conjunction with
small capacitors, to provide additional filtering of the self-resonant frequency
of that capacitor and its leads.

Ferroxcube beads and ferroxcube-cored chokes have the following advantages
over air-cored chokes:

small volume;

wide band;

no sharp fall-off;

insensitive to stray circuit capacitance;

no parasitic resonances;

no additional resistor required for damping;
low price.
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BEADS FOR SCREENING AND DAMPING,
AND WIDE -BAND H.F. CHOKES

BEADS (without wire)

(L i
d:“ : 2 ¥ SRS [N
oIS L H
d \ —— . — —— — - GB. . — . — i — —
\1 LLL . 77 y
> > < . 712675150
D L 7247516 Lo D b
Fig.1 Fig.2
I e
AV
Y orrsrrssrves
i L
Fig.3
: L D H d
Fig. | grade - - (i) fony catalog number
1 3B 3 35 40,2 = 1.3+0.2 | 4322 020 34400
1 4B 3 3594 0.2 = 1.3 +0.2 | 4322 020 34420
1 3B 5 3.54+0.2 = 1.3 +0.2 | 4312 020 31060
2 4B1 8+0.3 | 8.5-0.5 |14+0.5| 3.5+ 0.5 | 4312 020 31570
2 4B1 14+0.4 | 8.5-0.5 |14+0.5| 3.5+0.5 | 4312 020 31520
3 3B 10+ 0.5 6+0.3 = 0.7+ 0.2 | 4312 020 31500
3 4B1 10+ 0.5 6+0.3 = 0.7+ 0.2 | 4312 020 31550

The beads may be threaded with insulated or bare wire, but if grade 3B is used
on bare wire a maximum fall-off in resistance of 8 % can be expected, as a re-
sult of its lower resistivity.

Fig.4 shows some performance details of the 3 mm long tube beads in the two
material grades. It will be noted that above about 60 MHz the impedance of the
3B type is substantially resistive.
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BEADS FOR SCREENING AND DAMPING,
AND WIDE -BAND H.F. CHOKES

71‘&4_ 7240441
220 (Fi/L; L st el T4
4 R(LL)
40 16 ; |-uaoo
\ )\ +al R+4R |~
30 5 /? - 12 X 6
s N
J/ 2 43 \ ”
B587 7 Ak o8 \ e
/ ¢4R
v <A — 04 At 1200
0_,/ ~ —I—AR‘ 0/ \__ 1,
0 20 50 D00 200 50 0 20 50 100 200__ 500
FiMHz2) f(MHz)
Fig.4 Fig.5

With twin beads the advantages of mutual inductance can be utilized. Fig.5 gives
the increase of the inductance L and loss resistance R caused by a twin bead
4312 020 31520 on two straight wires.

Grade 4B provides ample insulation between the two wires even if bare.

6 S
(dB[é)o
(he | /N
40 }\\\‘-‘\ o
1/ { N
30—
[ ——]
20 —
10 C==
0 1 1 1 |
0 40 60 120 60 200 240
fiMHz)

Fig.6. Damping in an LC circuit consisting of a string of three beads
4322 020 34400 and a ceramic capacitor.

a. C = 1500 pF tubular
b. C = 190 pF tubular
c. C = 1500 pF disc.
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BEADS FOR SCREENING AND DAMPING,
AND WIDE -BAND H.F. CHOKES

H.F. CHOKES

The chokes are supplied with six axial holes through which 1.5, 2.5 or 2x 1.5
turns of tinned copper wire are threaded.
The table gives the types of choke that are currently available.

Dimensions in mm

40%5 max 14

0.5

7244053

Fig.7
f at decrease of impedance
number Linaz ;
of turns Zmax |in the freq. range o | ade | catalog number
(k) (MHz) (MHz)
1.5(0.35+20%| 120 10-300 <7 3B (4312 020 36630
1.5]0.45+20%| 250 80-300 < 4B1 |4312 020 36690
2.5|0.75 £20%| SO 10-220, 30-100 | <7, <3| 3B (4312 020 36640
2.5(0.85+20%| 180 50-300, 80-220 | <6, <3| 4B1 (4312 020 36700
2x1.5|0.90+20%| 50 10-220, 30-100 | <7, <3| 3B [4312 020 36650
2x1.5|1.00+20%]| 110 50-300, 80-220 | <7, <3| 4Bl |4312 020 36710
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BEADS FOR SCREENING AND DAMPING,
AND WIDE -BAND H.F. CHOKES

7260440
2 L
_(_—_}_fbm\_
(kdL) || |
1 t type a (481)
R . =
(kdl) [ o ———l b(38)
05 // // . c (4B1) —
A7)
av/
02 z
f ———R
ar -

0 40 60 120 160 200 240 f(MHz)

Fig.8. Performance of three single chokes

Type a = 4312 020 36700
b 4312 020 36640
c 4312 020 36690

I

0]

Fig.8 shows some performance details of three single chokes. It will be noted
that above approx. 80 MHz the impedance is substantially resistive and tends to
be constant. Double chokes are used for twin leads, in which case the advan-
tages of mutual inductance can be utilized.

Fig.9 compares the typical obtainable performance.

D )‘ 1260442
(dB) SRS AN
o /AR TR\
VI
4 A B N
// // 4 a
40 # —
Z
7
20 —{ P
[ o=
Il ILO
0
0 40 80 20 60 200 240 f(MH2)

Fig.9. Damping in an LC circuit consisting of a ferroxcube choke and
a ceramic disc capacitor.

a. L = 4312 02036690, C = 1500 pF
b. L = 4312 02036700, C = 1500 pF
c. L = 4312 020 36700, C = 550 pF
d. L = 431202036690, C = 550 pF
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YOKE RINGS FOR USE IN
DEFLECTION COILS FOR PICTURE TUBES

FOR 1100 BLACK AND WHITE PICTURE TUBES

8032/6

H l

1

379+15
i

\ 102°+45

\

32-23

37£08
U
&

T—

(1]
&

e

2+1

362059 |
54410
max 788 @

87102

7244341 Dimensions in mm

European technique
Material : Ferroxcube 3C2
Catalog number: 3122 104 92180 (standard type)
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YOKE RINGS FOR USE IN DEFLECTION
COILS FOR PICTURE TUBES

FOR 1100 BLACK AND WHITE PICTURE TUBES (continued)

31172-1
\ i

SN

_’l_ 4,5:05

37:0.8

R315:08

83

v

7247509.2

541

Dimensions in mm

European technique
Material : Ferroxcube 3C2
Catalog number: 4322 020 35070
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YOKE RINGS FOR USE IN DEFLECTION
COILS FOR PICTURE TUBES

FOR 1109 BLACK AND WHITE PICTURE TUBES (continued)

RZ 24668-2

150 (LX)

2607

798249

Dimensions in mm

Material : Ferroxcube 3C2

Catalog number: 3122 104 93840
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YOKE RINGS FOR USE IN DEFLECTION
COILS FOR PICTURE TUBES

FOR TINYVISION PICTURE TUBES (909, 11 inch)

RZ 22938-4

\ 5
—~_ o
1205
- + i
9%
gois® | 15202
o I 637440 N
0 .3
) o1
‘:’ A\ 4
B '5"’\ —@0 A
&
] N &
= a2 7042 '_
Zo -7 v
P

Dimensions in mm

Material : Ferroxcube 3C2
Catalog number: 3122 104 90514
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YOKE RINGS FOR USE IN DEFLECTION
COILS FOR PICTURE TUBES

FOR 900 COLOUR PICTURE TUBES

RZ 24668-1

W)

(-

3%, 9512 - _
3
[{e]
L |
o3 §
1 '!'-30‘
— 3410 3
= _—R g
45°
m ~~
< 51} <
o > . . .
& 4725213 =l Dimensions in mm

"15.35%025 7238280 The inner surface
—— has been lacquered.

Material : Ferroxcube 3C2
Catalog number: 3122 104 99170
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YOKE RINGS FOR USE IN DEFLECTION
COILS FOR PICTURE TUBES

FOR 900 COLOUR PICTURE TUBES

RZ 22938-1

,77610 —
- 106.7217
x ¥ 100°4 15%ma
~ N
2 Y kl"ﬂ.a
."_; 2’7?6,5}65"
1.9.3‘8"20'2 2002 Dimensions in mm
655 - The inner surface
12
1o nsosazs has been lacquered.
Material : Ferroxcube 3C2

Catalog number: 3122 108 12160

B26
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CORES FOR LINE-OUTPUT TRANSFORMERS

RZ 22938-3B

U-CORES (for black and white television)

All types of core are available in ferroxcube grade 3C6 and some types in 3C8. The dif-=—
ference in splay between two U-cores taken at random from one packing will never ex-
ceed half the total tolerance on dimension Bj.

5 5

B2 . B2

T e ¢ SR T e © R

TZGTSEA |
Dy = 15.9+ 0.4

Types

dimensions (mm) catalog number
grade—————
By Bo Dy G H K Fig.1
49.8 +0.8 >26.9 |15.5+0.4|4.8+0.2|28.4 +0.2|15.5 + 1| 3C6 {4312 020 33300*
3C8 [4312 020 33190* <*+—
Fig.2
56.7 +0.75=36.1 |13.8+0.2(3.6+0.2(29.5 +0.2{17.6 + 1| 3C6 {4312 020 33320

60.35+0.9 237.05‘ 15.9+0.4(4.8+0.228.75+0.2|15.55+ 1| 3C6 |4312 020 33310

60.35+0.9 >37.05(15.9+0.4|4.8 +£0.2|31.8 +0.2(18.55+ 1| 3C6 |4312 020 33330

* See also next page.
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CORES FOR LINE-OUTPUT
TRANSFORMERS

Incremental permeability as a function of the static field strength

1000 7299211
3C6
Ha 4312 020 33300
f =16kHz
T =23°C
] s AB =1500Gs
:24'00’\
SRU6mp,
.
500 P N
S=2x02mm \\
[t~
0
0 2 4 H (Oe) 6
1000 7299212
3C8
Ha 4312 020 33190
f =16kHz
T =23°C
e~ s°2x n) AB =1500Gs
—~— ”"n
—
e
M,
500 =
NN
S=2x012mm = .y
0
0 2 4 H (Oe) 6
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CORES FOR LINE-OUTPUT

TRANSFORMERS
U- and I-CORES
Shapes
BZA
7247518
KI H 247519
, I
B, ) Fig.3 Fig.4 |le—5 b -
=
—
|
| |
| | B
l l B T\ i 7 7Y /
} | Il ] I rH
; ' s '
B t l« = T
|

T (3 T B==CH

! 7247512 724751
Fig.5 Fig.6
B,
B, B3

$50

D
ad 4201
- e e
: | N__ -V
—+
N\
7247513 —— 7247510
Fig.7 Fig. 8
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CORES FOR LINE-OUTPUT
TRANSFORMERS

Types for black and white television

Material: ferroxcube grade 3C6

51 B2 £ o B Fig.| catalog number
(mm) (mm) (mm) (mm) (mm)
40.7 +1.3|24.4+1.2|33 +0.2|23.1 +0.9|11.4 -0.5|5 |3122 104 90480
39.6 +0.4 9.5 +0.2 11.4 -0.5| 6 |3122 104 90470
ee— 49.6 +0.8(27 +1 44.2 + 0.2 >31 15.6 +0.4| 5 4312 020 33380
E 50 +0.8 12.6 £0.2 15.6 +0.4| 6 |4312 02033390
= 58 +1.3|128 +1 |44.6 +0.5|31.5 +0.5]15 +0.4|7 |4312 020 33340
58 +1.3|28 +1 [34.6 +£0.5]|21.5* 15 +0.4(7 |4312 02033350
59.4 +0.8 13.5 +0.2 15** 8 4312 020 33360
72 +1 |44 +1.4|33.1 +£0.15]19 +0.4 [14.1 +0.3|31)[4312 02033000
93 +1.8(36.2+1.6(52 +0.5 |24 + 0.45] 30 +0.6[3 [4312 02033100
93 +1.8 27.5 +0.5 30 +0.6(4 |4312 02033110
93 +1.8(36.2+1.6|76 +0.5 (48 +0.9 |30 +0.6(3 4312 020 33090
93 +1.8(36.2+1.6|76 + 0.5 |48 +0.9 | 16 +0.5(3 4312 02033070
93 +1.8 27.5 +0.5 16 +0.5(4 |4312 020 33080
101.6 +2 >47 57.1 +0.4 |31.7 +0.75/25.4 +0.8|3 |4312 02033120
*tolerance +0.8/-0.2 **tolerance +0.4/-0.2
1) Notches in back.
Types for colour television
Material: ferroxcube grade 3C6
B; By H K D .
(mm) (am) () fimin) (mm) Fig.| catalog number
73 -1.8/45.3+1.2|65 =10 |49:9 0.8 |1 +0.4 5 |[3122 104 93120
73 - 1.8 14.8 +0.2 18.2 +0.4| 6 3122104 93130
Material: ferroxcube grade 3C8
B Bo H K D :
(o) (o) — T — Fig. | catalog number
60.35+ 0.9(35.4+1.2(33.35£0.2/19.05+ 0.5!17.25+ 0.4| 5 |3122 104 93950
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FERRITES FOR COLOUR TV COMPONENTS

RZ 22938-3A
1. Yoke ring See page B26
2. U-cores See page B29
Special ferrite parts are:
3. Ferroxcube L-core and ferroxdure magnet for convergence units
e
27030-110 4 8min
— 20203
P N S
& 2
3 & &
@©, o
73] ! o)
5.852025 | A
5.85:01 /  \ 5.5:01 e
7250548
L-core Disc magnet, diametrically magnetized
Ferroxcube 3C6

Ferroxdure 100

Catalog number: 3122 104 90680 Catalog number: 3122 104 90620

[
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FERRITES FOR COLOUR TV
COMPONENTS

4. Ferroxdure magnet for lateral convergency

0
5-0.2

Rod magnet, diametrically magnetized
Ferroxdure 100
Catalog number: 3122-104 92850

10202

7250551

5. Ferroxcube rod and ferrite magnets for linearity-control units

£,9%005
Rod core

Ferroxcube 3C6
Catalog number: 3122 104 90490

36-8s

Ring magnet, diametrically magnet-
750850 ized Ferroxdure 100. Catalog number
3122 104 92690
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FERRITES FOR COLOUR TV

COMPONENTS
| |
g ! L
oo -
~ | I
~ | | I
! B
| Y } |
12 *§¢ =
522015 —
2 S | S N S—
oS ——
2l L -
<& 5_[\ R
81 N\ R Y
(23] IN
™ 201
7298246
Ring magnet, radially magnetized. Magnet, segment, radially magnet- o—
Plastic bonded ferroxdure P40. ized. Plastic bonded ferroxdure P40.
Catalog number: 3122 104 93530. Catalog number: 3122 104 90440.

6. Ferroxcube E + 1 core for a raster correction transductor

RQ 05 (4x)

i sosas E +1 core
] I Ferroxcube 3C6
ls =5.75 cm
" ’ Ae = 0.55 cm2
318l 3 : Catalog number:
ol 8 8 \ 3122 104 93210
N i
bl [N
Wi .
752015 7.5-84
17.520.25
- 25.4204 division line
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MATERIAL PROPERTIES

FERROXPLANA, FOR V.H.F. AND U.H.F.

Ferroxplana isa hexagonal ferrite suitable for very high and ultra high frequen-
cies. The main properties are:

grade 172
Initial permeability uj 15
Q0o .t 50 MHz 1.0 x 1073
1
100 MHz 2x1073
200 MHz 6x 1073
300 MHz -
500 MHz -
Temp. factor An 80 x 10~6
uZ AT
Spec. resistance (2cm) 1006
Frequency range (MHz) 50 - 200
FERROXPLANA BEADS
Preferred types (grade 1Z2)
2
d Y E———
d ) e alH
& o EZ4
< o < L > 1247516 D L
> < | 7247517
Fig.1l. Tube Fig.2. Twin-bead for
balun transformers
L D d H a
ig. 1 mb
Fig feroens ) . (i) P ey catalog number
1 15+0.4(8.5 £0.3 [3.9+£0.2 - - 3122 104 91710
1 10+0.6| 4 +0.6 2+0.4 - - 91760
1 5+0.3 (4.6 -0.6 2+0.4 - - 91780
1 [3.5-0.5(3.7 -0.4 |1.5+0.2 - - 3122 104 90230
2 14 £0.5(8.25+0.25/3.4+0.6)14 +£0.5|5.85+0.25( 4322 020 69750

Other shapes: on request
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POWDER IRON CORES

MATERIAL PROPERTIES

Main properties of the various grades of powder iron: 1P1, 1P2, 1P3.

freq. range rade Q-Sttos i article size
q- rang - measured on a small ring Hi P s
up to 10 MHz 1P1 300 at 10 MHz 10 appr. 6 - 8 um
up to 40 - 80 MHz | 1P2 350 at 30 MHz 8.5 appr. 4 - 6 um
up to 40 - 80 MHz | 1P3 l) 350 at 30 MHz 8.5 appr. 4 - 6 um

1) Only for cast parts

CORES FOR SMALL I.F. COILS
Tube

13202,

L 7242809

Cores with a tinned copper wire

Grade 1P1
L=31.740.2 mm
D=18 +0.2 mm
Catalog number:
4322 020 69520

Grade 1P3
g 1 (mm)|L (mm)| D (mm) |catalog number
&
—'———4:——— e —;I 30 +4 |30+0.5/4.00-0.15 3122 997 70400
]_ 1 L | 33 +4 |28+0.5|4.95-0.1 | 3122 108 70060
- 7262001 40 +4 |22+0.5/4.95-0.1 | 3122 108 70050
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POWER IRON CORES

Screw cores

L D,
3+0.5
oy
N
S
!I\
% 7243002 Fig.2
ol L D L D
154 0. 4+0. may 1. max 2.7
o] e =
A S 7 <
= &K §—-—-— :F—L 2 ‘L.,,F
s SF P ? \ J
4

- s 06-0.1 =

1 \\‘\ Q

1 §\ \

i VW \
7242003 Fig-3 7242005 Fig.4
- L D
15202 g 430,
] 1 |E
-5
a=15103
S
+
0
S
7242007  Fig.5
I D S | tol.1) .
d .

- Gl a e | Q). grade | Fig. | catalog number
5+40.3[4.95-0.1 <859 1.5 0.1 171 1Pl 1 3122 104 91580
6+0.5/6.07-0.23 60°| 0.5 1P1 2 4322 020 69500
8+0.3]4.95-0.1 < 85°| 1.5 0.2 4| 1p2 1 3122 104 91610

10+£0.3( 7 -0.1 |60°+10°| 1 0.1 1] 1P2 3 3122 104 91590

12.2540.3(4.95-0.1 < 85%( 1.5 0.2 5| 1pP2 1 3122 104 91600
12.2540.3]|4.95-0.1 = 1.5 10,08 1) 1P1 4 3122 104 93140
12.25+0.3(4.95-0.1 < 852 1.5 0.2 5| 1P1 1 3122 104 90970
13-1.5/6.07-0.23 60°| 0.5 = ~| 1P1 2 3122 104 90990
15+0.3]4.95-0.1 | 700 +15°| 1.5 - -| 1P1 1 3122 104 92970
16.54+0.3(7 -0.1 60°| 1.5 ]0.05 1| 1P2 5 3122 104 91000
16.54+0.3| 7 -0.1 | 600 +10°] 1 0.1 1| 1P2 3 3122 104 91660
20.2540.44.95-0.1 < 85°| 1.5 0.2 5| I1P1 il 3122 104 90980

1 .
) Tolerance on S in mm over n grooves

B38

‘ April 1969




CORES FOR ERASING HEADS

) 1]

For good erasing of magnetic tape at a low noise level, a frequency is required that
is several times higher than the maximum frequency to be recorded. That is why,
for use in erasing heads a core material with low eddy current losses is recom-
mended. Low eddy current losses imply low heat dissipation, and consequently less
power for the erasing procedure.

Ferroxcube cores possess this property in a much higher degree than laminated
metal cores, so that they are plainly indicated for this application.

Ferroxcube cores in the material grades 3C1, 3C2 and 3H1 are available.

10207

MATERIAL PROPERTIES
Low eddy current losses at frequencies up to 500 kHz
Relative initial permeability is approximately 900 for 3C1 and 3C2. 2300 for 3HI.
Saturation flux density at 23 OC is
of ferroxcube 3C1 approximately 3300 gauss

of ferroxcube 3C2 approximately 3800 gauss
of ferroxcube 3HI approximately 4400 gauss

AVAILABLE TYPES

B A B 35:01
| \ H = AE=01 175
o~
= =it R
15} o 4 |
. Bl B |
d O " 017 05+01
wt &
¥ 72630621 : +02 2| 05201
N o ool 0§
7298773
7243961
Fig.1. Grade 3Cl1 Fig.2. Grade 3C2 Fig.3. Grade 3H1
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CORES FOR ERASING HEADS

Cores in ferroxcube grade 3C1 (See Fig.1.)
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Core in ferroxcube grade 3HI (See Fig.3.)

Catal. No.: 3104 101 80400. Completely machined type (no "firing skin') with relatively small tolerances.

B40

December 1968




Microchokes






2422 535 00...

MICROCHOKES

—E-
==
—SER-

RZ 24762-3

Inductances (at 100 kHz) 0.1 pH to 100 mH (E6 series)
Quality factor 25 to 50

Low d.c. resistance

Very weak stray field

APPLICATION

In coupling and decoupling circuits, equalising networks, interference suppression
filters etc.

DESCRIPTION

The microchokes consist of awinding whichis wound on a ferroxcube tube, magnet-
ically shielded by a second ferroxcube tube and terminates in two axial leads of
tinned copper. The microchokes are encapsulated.

The inductance value is indicated an the body by means of three coloured bands.

MECHANICAL DATA

Dimensions (in mm) and weight

27+20 0mex 27420
23
eO 7298271.2
a 11
R: 2
inductance D weight
0.1-1000 uH 4 mm 0.4g
1.5- 100 mH 6.5 mm 1 g
Terminal strength (pull) 23 N (2.3 kg)
Bending of terminals not less than 1.5 mm from inductor body
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MICROCHOKES

Colour code

The colour code indicates the nominal value of the inductance in uH.

eolonE band I band II band III Examples:
first digit second digit multiplier = brown-black-silver = 0.1 uH
silver 10-2 red-red-black =22 uH
gold 10-1
black 0 0 1
brown 1 % 101
red 2 2 102
orange 3 3 103
yellow 4 4 104
green 5 5 105
blue 6 6 106
violet 7 7
grey 8 8
white 9 9

ELECTRICAL DATA
The microchokes meet the MIL specification C-15305C, style 4LT4, Family K.

The electrical values are valid at 25+ 10 °C and a relative humidity of 45 to 75%.

Inductance tolerance
at 1.2 Vymg and 100 kHz

Maximum voltage between a lead and the body

+25%

500 Vymss 50 Hz

Insulation resistance between a lead and the body
at 500 Vgc

> 103 MQ

Crosstalk attenuation between two chokes touching
each other over the full length

Operating temperature range

60 dB
-20 to +85 °C

January 1970
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Table 1, Microchokes of 0,1 to 1000 uH

Diameter = 4 mm, max. C, = 1 pF

nominal quality factor | max. d.c. | d.c. current
inductance 1) & | at feen, resistance 2) | catalogue number

(uH) (MHz) (©) (mA)
0.10 45 25 0.10 2900 2422 535 00107
0.15 45 25 0.12 2800 00157
0:22 45 25 0.14 2700 00227
0.33 45 25 0.17 2600 00337
0.47 45 25 0.21 1700 00477
0.68 45 25 0.25 1600 00687
1.0 45 25 0.31 1500 2422 535 00108
1.5 40 8 0.38 1200 00158
2:2 40 8 0.45 1100 00228
3.3 40 8 0.53 900 00338
4.7 40 8 0.63 650 00478
6.8 40 8 1,00 500 00688
10 40 8 1.70 300 2422 535 00109
15 40 2 0.55 250 00159
22 40 2 0.70 150 00229
33 40 2 0.90 120 00339
47 40 2 1,35 110 00479
68 40 2 1.6 100 00689
100 40 2 1.9 60 2422 535 00101
150 45 0.8 349 60 00151
220 45 0.8 6.5 50 00221
330 45 0.8 11 40 00331
470 50 0.8 20 35 00471
680 50 0.8 41 35 00681
1000 50 0.8 48 25 2422 535 00102

1) Chokes with inductance values between 0.1 uH and 100 mH and differing from

those given in the table can be supplied at quantities of 10 000 or more,
2) Direct current at which the inductance decrease is 5% or less.

January 1970
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MICROCHOKES

Table 2, Microchokes of 1,5 to 100 mH

Diameter = 6.5 mm

nominal quality factor|max. d.c. [max. Cq |d.c. current
i 1 i 2
inductance 1) @ | = frea, resistance ) |catalogue number
(mH) (MHz) () (bF) (mA)
1.5 50| 0.25 25 4 100 2422 535 01152
2.2 50| 0.25 30 4 100 01222
3.3 45| 0.25 50 4.5 70 01332
4.7 45( 0.25 60 5 60 01472
6.8 40| 0.25 75 4.5 50 01682
—_— 10 40| 0.1 90 4 40 2422 535 01103
= 15 40| 0.1 110 3.5 20 01153
= 22 40| 0.1 130 3 15 01223
33 35| 0.1 275 3 12 01333
47 35| 0.1 400 3.5 10 01473
68 30| 0.1 470 3.5 9 01683
100 25| 0.1 720 3.5 8 2422 535 01104
PACKAGING

A basic package contains 25 microchokes with the same inductance value, so please
order in multiples of this quantity.

1y Chokes with inductance values between 0.1 uH and 100 mH and differing from
those given in the table can be supplied at quantities of 10 000 or more.
2) Direct current at which the inductance decrease is 5% or less.

Ccé

January 1970
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GENERAL POTCORES AND
SQUARE CORES

INTRODUCTION

RZ 16213-3 RZ 25252

Ferroxcube potcores and square cores have been developed for stable low loss fil-
ters, coils and transformers. Due to their closed shape they combine a low weight
with a small volume.

The principal properties of potcores and square cores are the inductance, the qual-
ity factor Q, the temperature coefficient T.F., the disaccommodation factor D.F.
and, if the core is used on higher induction values, the generation of third harmon-
ics.

Our preferred types of potcore are called P-potcores; they are standardized in ac-
cordance with the international I.E.C., the German D.I.N. and the French
C.C.T.U. specifications.

Our preferred types of square core are called R-cores and SM-cores, the I[.E.C.
and several national standardization committees are preparing standardization.

Square cores have the advantage over con-
ventional (round) potcores that, if mounted
on a printed wiring board, the space of the
corners (see the adjoining sketch) is used.

7299221
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POTCORES AND GENERAL
SQUARE CORES

SURVEY OF SYMBOLS

le effective length of the magnetic path in cm
Ae cross-section of a homogeneous part of the core in cm?
i relative initial permeability, defined by:
;= lim 3
K 0 H
H—0
He relative effective permeability, defined by
le
oL ZEe
e HO 5 le
HiAe
Hdif relative differential permeability, defined by
. = —];- @
Haif Ho dH
Ve effective volume of a core in cm3 = volume of an ideal

toroid in the same material grade and with the same mag-
netic properties as the potcore. Vg is calculated from:

le .3
(zg)
Vs= el Cms
€ 2
(31ey)
Ae
A length of the air gap in mm
a turns factor = number of turns for 1 mH
Ar, inductance factor in nanohenry per turn2 (InH= 10~9 H)
A peak field strength in oersted
B8 peak induction in gauss
AT amperes X turns
N number of turns
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GENERAL SURVEY OF SYMBOLS POTCORES AND
SQUARE CORES
1 du temperature factor =
ToE- ;:2 dT permeability variation per degC over acertaintemperature

Curie point

tan é
Hi
92 -24 - 100
e
1Gs =

3
1 Oe = 100

4qr

range.

disaccommodation factor, which gives the permeability
variation of the core, measured between 10 and 100 min-
utes after demagnetisation.

So D=D.F.xuelog?
1

critical temperature in °C above which the ferromagnetic
body is paramagnetic.

constant for eddy current and residual losses together at a
certain frequency, determined at B<l1 gauss through the
coil. The resulting R/L value for edd;Tcurrent and residual
losses is:
tan 6

Hi

X g X290 £ Q/H

% (f in Hz)

constant for hysteresis losses standardized for an effective
volume of 24 cm3, e = 100 and measured between two cur -
rents, corresponding with two specified Bmax values.

At 800 Hz for a given volume Vg and for an effective per-
meability ue, we obtain:

3/2_\ /24
qz-v-u:qz-24-100X{ﬁ%} /2 x 5 ama/H3/2
e

Rh . | x
L q2-y-p X Lxix 800 Q/H

(L in henry, f in Hz and i in mA)

specific resistance in 2.cm measured with d.c. current.

0.1 mT (= 10°% Wb/m2 = 10-4 Vs /m?2)

A/m =0.08 A/mm

Hy=1Gs/Oe =4 10°7 H/m
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POTCORES AND GENERAL
SQUARE CORES

PRE-ADJUSTED CORES

In principle potcores and square cores with any ue value and Ay -factor canbe
manufactured. However, inpracticethe ranges arelimited to the ue-values and

Ap -factors required for the most important fields of application.

Recommended are the pre-adjusted cores which are provided with a nut for
an adjustor. However, for those users who prefer to insert the nut themselves,
some information is given under Mounting Data in this general part and under
Mounting Parts in the data sheets.

For each ue-value and Ajp -factor of the pre-adjusted cores a continuously
variable adjustor mechanism can be delivered. These continuously variable ad-
justors are specially recommended if the coils are employed as filter coils.
The maximum adjustment varies from 8 - 14 %, depending on the type.

For the potcores P26/16 and larger a step-by=-step adjustor can be delivered,
specially recommended if the coils are employed as loading coils. For detailed
data see the relevant sections Inductance Adjustment in the data sheets.

When the aforementioned adjustors are used, coils with a higher ue value can be
designed in order to obtain a maximum quality factor with a minimum volume,
maintaining a small inductance tolerance field.

a AND Ay, FACTORS

« is the number of turns for an inductance of 1 mH for a given core shape. For
other inductance values the number of turns is N = o \/I (L in millihenrys).

A, is the inductance per turn? in nanohenrys (10~9 H) for a given core shape.
For a given number of turns the total inductance is L = NZAL (L in nanohenrys).

The @ and Ay, values mentioned under "Pre-adjusted cores” in the data sheets
are valid for cores without inductance adjustor. The adjuctorsgiveanincrease
in inductance of the potcores as given under "Inductance adjustment".

Measurement

The o and Ay, factors given in the data sheets are guaranteed by means of a
tolerance on the inductance, which is valid when the ten following measuring
conditions are met:

1. The core should be magnetically conditioned (demagnetised). The o or Af,
value should not be measured less than 24 hours after the conditioning (de-
magnetisation).
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GENERAL PRE-ADJUSTED CORES POTCORES AND
SQUARE CORES

2. The mating surfaces should be carefully cleaned.

3. A standard coil as indicated in the following table should be used.

LI

number of turns diam.
catalog number number
fo.r of of of

series standard coil total per upper layers copper
layer layer (mm)

P 9/5 7622 301 00101 65 11 10 6 0.20
P 11/7 7622 301 00301 71 12 11 6 0.25
P 14/8 7622 301 00501 90 13 12 7 0.30
P 18/11 7622 301 00701 83 12 LI 7 0.45
P 22/13 7622 301 00901 71 12 11 6 0.60
P 26/16 7622 301 01101 71 12 11 6 0.70
P 30/19 7622 301 01301 104 15 14 7 0.70
P 36/22 7622 301 01501 135 17 16 8 0.70
P 42/29 7622 301 01701 199 20 19 10 0.80
P 66/56 7622 301 01901 231 29 28 8 1.20
R 6/SM6 7622 301 04501 89 15 14 6 0.40

4. The axial lines of the potcore halves should coincide.

5. The silver reference lines (if any) on the circumference of the potcore halves
should coincide. If no reference lines are given, the halves may be positioned
arbitrarily.

6. A force is applied to the flat sides of the core by means of rings. The inner
diameter of these rings should be equal to the average value of the inner dia-
meter of the core.

7. The force mentioned above should be as given in the relevant data sheets.
8. The temperature should be 23 + 2 °c.
9. The frequency should be 4 kHz.

10.The current through or the voltage over the coil should correspond to a peak flux
density (B) in the core of < 1 Gs.
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POTCORES AND PRE-ADJUSTED CORES GENERAL
' SQUARE CORES

Conversion of pue-values into @ and A[, values

Patcazen
104 12440262 _
y Y.
N 77
/A A
5 Vs
TLz P42/29 % ////
P36/22 1904
= P30/19 /b%’ //
= / A
4 P26/16 /A
D Plg/lzz/ ’3 y/ 4 V.. .
- 1 V.04
= = | P14/8 4 /Z/ 7
S N
= 5 PIf7 A/
SRS /. /74
| K‘K / 4
b Nl
” 1199
/ y P9/5
2 <,< P17
10 74— P14|8
= S+ Pl
— AT ~ /1 P2213
7 NN P26116
5 Vg N P30h19
AN P36/22
/, N \\ N /,%2723
/ -
i S
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PRE-ADJUSTED CORES POTCORES AND
SQUARE CORES

Square cores

104 7299214
a
AL
A
2
103 ROl ME B
5
7
2_ (4
102 =
5
SM6
z— RIS,
[ a
10 L il | -
10 2 S 102 2 S 103 2 pe S

December 1969 “ H D11



POTCORES AND GENERAL
SQUARE CORES

Q-CURVES

As so many assumptions have to be made in calculating filter cores, an accuracy in
Q-factor of better than + 15% is difficult to obtain. Because of this, the proper value
of ue or Ay for a given core is best arrived at by comparing Q-curves for various
values of ue.

Several curves are included for most potcores and square cores. To simplify com-
parison, the curves for a given core have been made using identical coil windings.

Consequently curves for different ue values and the same core size canbe compared,
as well as curves for the same ue value and different core sizes.

The Q-factors for inductances other than given in the curves may be found be inter-
polation or extrapolation, as necessary.

MEASUREMENT OF HYSTERESIS,
EDDY CURRENT AND RESIDUAL LOSSES

The hysteresis constant for calculating the hysteresis losses is q2-24-100, see the
section Survey of Symbols. For the relation between the several hysteresis constants
see the section Hysteresis Constants. For the guaranteed values, measuring fre-
quencies and induction values see the relevant data sheets.

The eddy current and the residual losses are measured at an induction B < 1 Gsand

] tan 6 . 4
are expressed in a value. For guaranteed values and measuring frequencies
see the relevant data sheets.

The windings used for the measurement of the above mentioned quantities are indi-
cated in the following table. The winding data refer to a single-section bobbin.

D12 ” || December 1969



MEASUREMENT OF HYSTERESIS, EDDY [|POTCORES AND

GENERAL

SQUARE CORES

CURRENT AND RESIDUAL LOSSES
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GENERAL POTCORES AND
SQUARE CORES

CALCULATIONS

LOSSES IN A COIL

The losses can be divided into two groups:

Losses_in the winding Losses in the core

- d.c. copper losses - hysteresis losses

- eddy current losses - residual and

- dielectric losses eddy current losses

The screening losses may be neglected when using ferroxcube potcores and
square cores. So we can say:

Rt _Ro Rec Rd_ Rp Retr
T L+L+L+L+L Q/H Eq. (1)

For filter coils as a rule the maximum Q can be obtained if the sum of the cop-
per losses is made equal to the sum of the core losses.

D.C. copper losses

D.C. losses are given with the formula:
R 1 1
-0 = —x —x constant *) Q/H 2
L He fCl.l / ( )

In this formula ue is the effective permeability of the magnetic circuit. fcy is
the space factor, which depends on the diameter and insulation of the wire in
question, and the method of winding.

Eddy current losses in the winding

R-E£=Q::—“x Veu x £2 x d2 Q/H @)

Cwecu is the eddy current copper factor, depending on the dimensions of the coil
former and the core.

Vcu is the copper volume in cm3

f is the frequency in Hz
d is the diameter of a single wire in cm

*) For this constant see the coil former data.
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POTCORES AND CALCULATIONS GENERAL
SQUARE CORES

Dielectric losses

The capacitances of the coil are not loss-free.These capacitances have a loss
angle tan 6, which increases the a.c. resistance of a coil.

Rd_

L (2—2+tan 6C)xw3xLxC Q/H “4)

in which Q is the quality factor of the coil.

w = 2xTxf
i in Hz
L in henry

C in farad

Hysteresis losses

These losses depend on the qy_94 .1 value of the ferroxcube grade concerned,
the pe value, effective volume of the potcore, inductance and current.

Rh_ P
L - 2-V-u X Lx1x800 Q/H (5)

For qp.y-,, see Survey of symbols.

Eddy current and residual losses
Se

In the core data fa is given as the sum of eddy current and residual losses.

We obtain:

tan ée + r _ tan 6e+tan.6r=tan 6r+K1f (6)
Mi Hi Mi Hi

EXAMPLES OF CALCULATION
Example 1:

A filter coil has to be calculated for 2,75 mH with a maximum permissible tem-
perature coefficient of +8. 5x 10~3 between +5 and +55 °C, The Q factor has to be
at least 950 at 100 kHz, the alternating current through the coil is 1 mA,

For a positive temperature coefficient and because of the high frequency take
ferroxcube grade 3H1.
The maximum ue valueis calculated from the maximum temperature coefficient,

sy =(%XHe+C)XAT (See T.F. in Survey of symbols) 1)
i

1) See also Product Information No,9: Relative Effective Permeability and Induct-

ance Factor of Coils with Ferroxcube Core.
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GENERAL CALCULATIONS GENERAL

Assume C = +20 x 10‘6 then:

. -CxAT _max. 8.5x 1073 - 1000 x 10-6

#e=
Au 1x 10~6 x 50
—yx AT
uix

= max. 130

A comparison of different Q curves for grade 3H1 and ue = 150 indicates that potcore
P 18/11 is suitable. The pre-adjusted potcore with nut has cat. No. 4322 022 24270,
the inductance adjustor to be used is 4322 021 30730.

To allow for +5% inductance adjustment by the adjustor, the required inductance
should be decreased by 5%, thus down to 0.95x2.75=2.62 mH without the adjustor.

The number of turns is N = a\/E =56.3 V2.62 =091,
The wire diameter can be found on the Ferroxcube Slide Rule: 63 x 0.04 E.S.
The coil formers 4322 021 3027 and 4322 021 30090 can be used.

Calculation of the losses

R
Eq. (2):. -L—0=Ll—xfi—-—ux 16.4x 103 Q/H (see data P 18/11)

Say fcuy = 0.38 for this type of wire

5. 1 4=
T2 o= 038x164x10 286 Q/H

Rec  Cwecu
BBl T %

X Veu x £2 x d2 Q/H

Assume Cyycy = 100 x 106

-6 _
Roe A0 = 1070 o 0.28 % 1090 5 0,042 = 3.5yH

L 150
Eq.(4). Y- é+tan6c wdxLxC o/H
Assume tan ¢ = 0.01 and C = 8 pF

%‘= 9§0+0 01 x 2xwx1058x2.62x10"3x 8x 10712 = 63 /H

Rh ] f
Eq. (5): r=q2-v-ux\/fx1x8—06 Q/H

B 3/2 \/ 4 3/2
V-y = 24 - X Q/H mA
q92 u = 92-24-100 {100 } Ve /

Take 49-24-100 = 0.8 Q/HB/2 mA for grade 3H1 as an average value.

o, V24 | 3/2
Soqp.y-, =0. 8x(100) X T3 ° 6.72 Q/H mA

5
Rh.6.72 V2.62x 10-3 xlxlO = 43 Q/H

Then i 300

LTI}
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POTCORES AND CALCULATIONS GENERAL
SQUARE CORES

R tan
Eq.(7): —Xt€- {fm—u—e“—r - Klf} X be X 2a7f Q/H
1

at 100 kHz of grade 3H1 = 3.0 x 10~0 as an average value and
K;=0.3x10-11

Rrte . (35 10-6 - 0.3 x 10~11 x 105) x 150 x 6.28 x 105 = 247 /H

L
Rt _Ro, Rec , Rd, Rh Rrte
Bl TL T L TL Py L S
= 286 + 3 + 63 +43 + 247 = 642 Q/H
_ 2wf _ 6.28x 105
Qualigiactor Q= gL~ g 0%

The measured value was 980, according to the relevant Q curve. An accuracy within
+15% for coil calculations is generally regarded as very good, in view of the great
number of variables to be taken into account.

Example 2

An 88 mH loading coil has to be calculated with optimum results inthe smallest pos-
sible volume. The requirements are:

Tolerance on inductance +1 % 4.8
D.C. resistance <4.8Q (thus L 0 088 = < 53.5Q/H)
A.C. resistance at 1800 Hz and 1 mA < 5.8Q
Capacitance between the two line
windings (Ca-b) < 200 pF
Inductance unbalance between the two
line windings <0.1%
Resistance unbalance between the two
line windings (ARo) <0:1Q

In order to fulfil the requirement for the D.C. resistance we can take for instance
potcore P 30/19, made 3H1, with Ay, = 630 or P 26/16, grade 3H1, with A, = 1000
(ue = 318). We choose the latter one because it is smaller.

The published inductance tolerance of +3% (cores without adjustor)canbe reduced to
+1% by using step-by-step adjustors; at the same time the number of turns can be
made divisible by 4, as follows:

We choose an average inductance for the coils without adjustor lying more than 2%
below the required 88 mH (88 x 106 nH).

\ / 88 x 100 x 0.98
N < AL 000 < 294 turns

We take 292 turns because this number is divisible by 4; the corresponding induct-
ance is 85.25 mH and it will have a tolerance of +3%, which means values lying be-
tween 82.8 and 87.8 mH, see distribution curve.
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GENERAL CALCULATIONS POTCORES AND[
SQUARE CORES

)

82 84 86 88 L (mH) 90

7Z99215

Distribution curves of coils without (left curve) and with step-by-step adjustor

To shift the inductances to within +1% distance from 88 mH (i.e. between 87.12 and
88.88 mH), we provide all coils of 82.8 to 84.2mH (region 1) with step-by-step ad-
justor No. 11, which gives a shift of 5.3% (4.4 mH).

For the coils falling in region II we use adjustor No.8, for region III No.4 and no
adjustor for the remaining coils (IV).

In order to fulfil the requirements for capacitance and unbalance of inductance and
resistance, we divide the 292 turns into four windings of 73 turns, to be wound on
a two-section coil former as in the figure below.

7299213

Four-winding loading coil on a two-section coil former

The lowest value for Rg/L will be obtained when the available space on the coil form-
er is completely filled with copper wire. Calculations indicate that copper wire with
a diameter of 0.28 mm and double polyvinylformal insulation will do very well.

Calculation of the d.c. resistance

1
— 3=
318X0. 9}(7.79)(10 49.9 Q/H
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POTCORES AND CALCULATIONS
SQUARE CORES

GENERAL

Calculation of the a.c. resistance

X —Cxﬂ—x Veu x £2 x d2 Q/H
€

Assume Cycy = 100 x 10-6

Rec _ 100 x 10-6
L 318

Rd

then x 1x 3.24 x 100x0.282 =0.8 Q/H

(Q+tan 6c)w =LxCs Q/H

Assume Q at 1800 Hz = 200, Co = 60 pF and tan 6c = 0.01, then

Rd. (555 +0-01) x (27 1800)3 x 88 x 103 x 60 x 10=12 = negligible.
<. Bhb__, i
Eq.(3):. T =@-vuxVLIxixgs Q/H
E 3/2 24
- = ke 24 3/2
E 42-V -y = 42-24-100 X {100 N/ amasu

Assume q2-24-100 = 0.8, then

- 318 Y318 _ 3/2
q2-v-u =0.8x 1000 53 11.9 @mA/H

Rh 1800 _
L 1T 9x\/0.088x1x 800

Eq. (7). - {m—n:iﬁi']—:-Klf}xuexM Q/H

tan Se+4r

Take at 1800 Hz = 0.5 x 1070 as an average value and

Mi

K;=0.2x 10" 11

-Ro, Rec ,Rd Rh A Rrte
PR PG T T L S A

=49,.94+0.8+0+6.4+1.8=158.9Q/H
or Ry at 1800 Hz and 1 mA = 5.18 Q

Bete - 0.5%10°F = 0,2 x 10~ x 1.8 x 10%) % 318 % 2tx 1.8 % 103 = 1.8 /H

So we see that the requirement for Rt at 1800 Hz - 1 mA is amply fulfilled and we
also notice that the increase of resistance due to the a.c. losses is very low for

ferroxcube 3HI.
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GENERAL

POTCORES AND
SQUARE CORES

HYSTERESIS CONSTANTS

The contribution of the hysteresis losses to the core losses is:

ohm
(

Ep )
L ‘henry””
These losses can be calculated with the aid of several formulas with different
constants:
Table I
RIL[BlH] 1 [V 1] £ -
units —
Rh . \/Zﬁ*_ \/ He y3 t 3 —
L - 92-24-100 V5 100" VL. Irms 555/ | H mA | cm Hz =
B . a.u.ﬁ.f Q| H Hz
L
Rh 16 « 2
—= —.—y.u4.H. H:
L T p4 s Hot Q| H Oe
Rh_ h o Nleff f
L ATZ‘H Tos " 800 Q| H A cm | Hz
Rh.B 2 A
L ;2-.;4 . Heff . £ Q| H o kHz
RL—h=nB p.B.w(ws=211) Q|H Hz

Table II shows the conversion factors for the hysteresis constants given in Table I.
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- POTCORES AND HYSTERESIS CONSTANTS GENERAL
- SQUARE CORES
Table II
. | 3 | & 5
92-24-100 P w2 w2 1B
X X X X X
42-24-100 = 1 2.59x%100(13.8x100| 1.82x103 | 1.46x103 | 1.63x103
a =10.386x1076 1 5.33 0.703x1073/0.563 x1073[0.628x 103
/—J%— =| 72.4x10720.188 1 0.132x1073/0.106x1073]0.118x 103
B =]o.549x1073|1.42x103|7.58x103| 1 0.8 0.893
M
b’ 5 3
- =0.686x107°[1.78x103[9.48x103|1.25 i 1:12
ng  =|0.615x1073]1.59x10%|8.49x103|1.12 0.896 1

LI

Example:

Q9-24-100 = 1.46 x 103 x %2-
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GENERAL

POTCORES AND
SQUARE CORES

MARKING
MARKING OF POTCORES
: Type Position of
LyRe aiiplees et description description e
Se.parate .halves dlmen§10ns, 18/11 3HI
without air gap material,
date and on the base
diam. > 15 mm B9A
manufacturer
material on the base 3H1
diam. < 15 mm
ope, . P14/8 :
material, on the prim- !
date and ary pack 3HI - BOA —
manufacturer
Se_eparate .halves dimen§ions, 26/16 3H1
with an air gap material,
date and on the base
. = manufacturer, B9A 0.5
diam. > 15 mm .
air gap
rrllatenal, on the base
air gap
diam. < 15 mm
pe, P14/8 - 3B7
material, .
on the prim-
date and ————"
manufacturer, e B9A -0.3
air gap
Pre-adjusted potcores d1men§1ons, 26/16 3B7
material,
diam 15 mm date and on the base
s = manufacturer, B9A u33
Me OT Ap,
December 1969 D23



GENERAL MARKING POTCORES ANI
SQUARE CORE!
. Type Position of
1
Type of piece part description description Example
Pre-adjusted potcores material
- on the base
(continued) Me Or AJ,
dllam. = .15 mm type, . P 14/8 - 3B7
with an air gap material, .
on the prim-
date and ary pack B9A - u33
manufacturer, ye H
He or AL,
materl.al, on the base
Zero air gap
diam. < 15 mm
without air gap type, . P 14/8 - 3B7
material, .
on the prim-
date and arv pack
manufacturer, yp B9A - u1400
Me Or Aj,

MARKING OF SQUARE CORES

To be established.

D24
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GENERAL POTCORES AND
SQUARE CORES

MOUNTING DATA

ASSEMBLING

To obtain a stable inductance it is advisable to glue the coil former to the inside
of one core half.

Whenthe cores are assembledwith the accessories, as stated in the relevantdata
sheets, they fulfil the normal requirements of temperature stability and stability
against shock and vibration. However, if the requirements are extremely severe
it is advisable to glue also the core halves to each other.

the diameter of the hole in the potcore is very small the potcore halves must be
accurately centred. For small quantity production, assembly plugs are useful
aids to this end. These assembly plugs are not supplied, however drawingsare
shown below.

As the difference between the outer diameter of the adjustor of P-potcores and g

298-802 438-302
+Q15)
0.5+ 3 [+) 32 0.5 8 L ° 32
< I 4 g A
o~ :
s — ~qi ) s —
+02 !
03t 2095:;2 o573 ‘ 060z | 07'§
; 04202~ [31+01
12402
Fig.a . e Fig.b 14,102 .
538-302
0 32
ﬁ“ 2 A
‘“} st ——1
s .
I e
Fig.c 05:02|| 5+01
31102

7298730

Assembly plugs for centring (a) for P 14/8 and P 18/11, (b) for P 22/13,
(c) for P 26/16 to P 42/29. Recommended material is brass.

The centring must be done before any mounting parts are fitted.

The assembly plugs mentioned above can also be used during the impregnation
process with wax or other compounds.

After impregnation the plugs must beremoved and the inductance adjustors must
be inserted; see pages "Inductance adjustment"” of the potcore concerned.
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POTCORES AND MOUNTING DATA GENERAL
SQUARE CORES

For large quantity production special tools have been designed, which first centre
the potcore halves and afterwards bend the lips of the containers.

These tools are not supplied, however drawings of the tools are sent on request,
see table below.

drawing number of
core type

tool
P11/7 4322 058 00070
P 14/8 4322 058 00000
P 18/11 4322 058 00010
P 22/13 4322 058 00020
P 26/16 4322 058 00030
P 30/19 4322 058 00040
P 36/22 4322 058 00050
P 42/29 4322 058 00060

See also the section Mounting Parts in the data sheets.

INSERTING THE NUT FOR THE ADJUSTOR

[

The pre-adjusted cores can be supplied with a nut for the inductance adjustor,
cemented into the hole of one of the potcore halves.

For those manufacturers however, who prefer to insert the nut themselves, the
following remarks are given.

Push the nut into the centre holeof one of the core halvesfrom the flat side. The
recommended distance between the nut and the mating surface of the core is given
under "Inductance adjustment”.

Cement the nut in the hole of the core half. A suitable adhesive composition is:

1 weight part Araldit DY023
5 weight parts Araldit CY230
2.6 weight parts Versamid 140

curing time
2 hours at 80 °C

The tools recommended for insertion of the nut are not supplied, but drawingsare
sent on request.

drawing number of

e L insertion tool
P 14/8 and P 18/11 7V48160
P 22/13 7V48161
P 26/16 - P 42/29 7V48198
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GENERAL MOUNTING DATA POTCORES AND
SQUARE CORES

Also for the dosating devices, recommended for wetting the insides of the centre
hole with Araldit, are drawings available:

drawing number of

core type dosating tool
P 14/8 and P 18/11 7V 12356
P 22/13 7V12353
P 26/16 - P 42/29 7V12341

CEMENTING

1. Remove all dust from the inside and outside of the core with a dry brush or
with a rotating brushing machine.

2. Expose the core to a trichlore vapor bath of at least 10 seconds to remove all
grease.
After cleaning and degreasing, the core must be protected against dust and the
joint surfaces must not be touched by hand.

3. Mix Araldit AY18 with hardener HZ18 in a weight ratio of 4:3. If desired, add
chalk to the mixture in a maximum ratio of 1:1. The pot life is about two weeks,
depending on temperature.

I

4. Place the coil in the core; if desired, cement the coil former to one of the core
halves.

5. Centre the halves and put the core under pressure; the recommended pressure
on the contact surface is 0.2 N/mm2 (0.02 kg/mm?2).

6. Heat the core to about 35 °C to drive off any moisture.

7. Brush the adhesive onto the cylindrical surface of the core, to approximately
2 mm on each side of the parting line (see figure below).

i
1
i
le—sf
approx.4mm

b
3

With the core still under pressure (see 5 above) put it in a kiln for 1 hour at 70 (e
followed by 1% hour at 100 OC to cure the adhesive. Cool the core to room temper-
ature before releasing the applied pressure.

NOTES

1. In order to obtain coils which are very stable with temperature variations, it is
recommended to subject the complete coil to about five temperature cycles from
room temperature to 70 °C.

2. A suitable trimming device for potcores P 14/8 up to and including P 42/29 is the
screwdriver available under catalog number 4322 021 31660.
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POTCORES AND GENERAL
SQUARE CORES

COIL WINDING RECOMMENDATIONS

PROTECTION OF THE COIL FORMER

Because the flanges of coil formers are thin (down to 0.2 mm), itis necessary to
protect them during winding, for instance, with a metal flange of 2 mm thickness,
see figure: ~2mm

r
FH-Hb-

7299179

WIRE TENSION

The following graph may be used to find the tension necessary in thewire during
winding:

100 e 7296868)
‘ 7
N) yi
e
: Al 05-2% /w,
Vi
va
/|
/ /
1 y o=
ot
/
A
V4
7
F i
4
it 01 )

d (mm)

Wire tension (F) as a function of the wire diameter (d) with the occurring stretch
(él_.) as parameter (1 N = 100 g)
1
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P9/5

POTCORES

INTRODUCTION
Three types of core can be supplied:
- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with an air gap) which are provided with a nut for
an adjustor. These have a relative effective permeability (ue) in accordance with
the E¢ range of values or an inductance factor (AL) in the R5 range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifications:
I.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France), D.I.N. 41 293
(Germany) and B.S. 4061 (Gr. Britain).

Potcores and associated parts are ordered by their 12-digit catalog number.
Quantity: a primary pack contains 40 potcore halves or 20 pre-adjusted potcores,
so please order in multiples of these quantities.

SEPARATE POTCORE HALVES

Dimensions in mm

9.3-85 o
7.5'4% 274
18915

3.9-82

e |
72508831
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P9/5

POTCORES

Versions

— Properties

ferroxcube grade

catalog number

3B7
3H1
4C6
3D3

4322 020 20970
4322 020 20980
4322 020 20940
4322 020 20900

For toroidally wound core halves the values in Table I are guaranteed.

Table 1
temp. grade
(©Cy 3B7 3H1 3D3 4C6
T.F. x 106 +5 to 423 - +0.5t0+1.5 - -2 to +4
+23 to +55 - +0.5to+1.5 - 0 to +6
+23to 470 | -0.6to+0.6 | +0.5to+1.51) | 0 to +2 -
D.F. x 106
(10-100 min) 23+1 <6 <6 <10 <20

For the combination of two potcore halves randomly chosenfrom abatch and pressed
together with a force of 25 Newton, the valuesin Tablell are guaranteed at 25+10°C.

Table II
B freq. grade

(Gs) (MHz) 3B7 3H1 3D3 4C6

He <1 0.1 =915 =915 > 475 = 93

e =1 0.1 32.7 32.7 < 45.5 < 103
tan6X106 =1 0.1 <6 =6 <10 -
i =1 0.5 - - <14 -
<1 1 = = <30 -

42-24-100 3=12 0.1 <4 < 10

15-30 0.004 < 2.0 <1.8

1) For orientation only.
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POTCORES P9/5

PRE -ADJUSTED POTCORES

Dimensions in mm

93-0, -
76 045 L R
39-32 36 *§°

N
nut
_ N
_ - i |
o~
° e
b
N %

729823

With nut, catalog number = 4322 022 6....
Without nut, catalog number = 4322 022 4....

—I:— suffix, see table

Weight 1.3 g
Mean length of lines of force fe =1.25 cm
fe _ -1
= Ae 12.4 cm
Effective volume Ve =0.126 cm3

Potcores with standard Al factors

The inductance will only be within the given tolerance if the winding space of the coil
former is completely filled.

tolerance sl of
AL corre_ip;cizg1ng on induc- catalog number
He tance 3B7 3H1 4Cé
16 16 +1% - - 1800
25 25 +:1 - - 1810
63 63 41 1030 1230 -
100 100 4+ 15 1040 1240 -
160 160 +:2 1050 1250 =

Inductance L = N2A[, (in 10™7 H)
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P9/5

COIL FORMER

+0.1
1579

'S
4
y b
= °$
STSIEESESSITRSE | (FE—— | ?
MR

A

277%

35_81 7250882
19-1-'68

Dimensions in mm

Type number 4322 021 31700

Material polycarbonate K486

Window area 3.4 mm?2

Mean length of turn 1.9%em

Maximum temperature 130 °C

D.C. losses Engu_L xf-cl—u-x 69.5 x 103 Q/H
Weight 0.07 g
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P9/5

INDUCTANCE ADJUSTMENT

ADJUSTORS

The tolerances on inductance of the pre-adjusted potcores (without adjustor) are
given on the pages "Potcores'". After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to the required value with an accu-
racy < 0.03% by means of a continuous inductance adjustor. Such an adjustor in-
c¢reases the inductance of the coil, see following pages.

The adjustor is screwed through the potcore into the nut and is held in position by
the lips of the adjustor head. For special requirements a bigger or smaller adjust-
ment range may be obtained by using an adjustor belonging to the next higher or

lower effective permeability.

The influence of the adjustors on the variability of the inductance is negigible.
The maximum permissible temperature is 110 ©C.
Table II shows the type of adjustor recommended for different potcores.

0
17
i
y U :
3 Y =
o5 T
x +
el | Ly
o 0| S | {
o~ [ |
E oot
g 1 I
o Y [ |
(o] 'Y
8 }
+
- . i
o~ =]
+
C\“ ’
o
\
i ! )
M14 | pitch 030

A |
% - 72508351
’ 26-5-'67

Table I, available types
colour catalog number

green 4322 021 31250
yellow 4322 021 31270
brown 4322 021 31540

Table II, recommended application
AL | 3B7/3H1/3D3

63 4322 021 31250
100 4322 021 31270
160 4322 021 31540

The adjustors are packed in
bags of 100, so please order
in multiples of 100.

Dimensions in mm
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P9/5 INDUCTANCE ADJUSTMENT

NUT FOR ADJUSTOR

7238240

Material: brass, adjustor 4322 021 31250
nickel plated 16 AL =63
293
| AL 14
T - Bl
é/ l ] 8 A% oL 12 /
1] =2 ) [
| P T 10 :
Mis 72508363 3B7/3H1
8
Loose nuts are not delivered. /
6
ADJUSTMENT CURVES %
2 /
0

0 2 4 6 8 10 12

— number of revolutions

7298241 7298242
adjustor 4322 021 31270 adjustor 4322 021 31540
A =100 AL =160
16 16
/
1% 1%
AL AL /
L L
12 12
(%) / (%) 3B7/3H1
t 0 // t 0

. laevlam : /
: Jf
2 / 2 ,l

/

0 2 4 6 8 10 12 0 2 4 6 8 10 12
— number of revolutions — number of revolutions
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P11/ 7

POTCORES

INTRODUCTION
Three types of core can be supplied:
- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with anair gap) which are provided with a nut for
an adjustor. These have a relative effective permeability (ug) in accordance with
the E4 range of values or an inductance factor (Ap) in the Rg range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifications:
1.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France) and D.I.N. 41293
(Germany).

Potcores and associated parts are ordered by their 12-digit catalog number.
Quantity: a primary pack contains 40 potcore halves or 20 pieces of pre-adjusted
potcore, so please order in multiples of these quantities.

SEPARATE POTCORE HALVES

Dimensions in mm

111 £02 325+005
90*¢* Kz
22+03

=

7

w
o

o o

| Hgo o?'

1 ozef 1 17

& e

7250837

NI
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P11/ 7

POTCORES

I

——

catalog number

4322 020 21000
4322 020 21010
4322 020 21020
4322 020 21140

Versions
ferroxcube grade
3B7
3H1
3D3
4C6
Properties

For toroidally wound core halves the values in Table I are guaranteed.

— grade
Table I (°c). 387 3H1 3D3 4C6

T.F.x 100 | +5 to+23 - +0.5t0+1.5| - -2 to +4
+5 to +55 - - - -
+23 to +55 . +0.5to+1.5| = 0to+6
+23 to+70 [-0.6 to +0.6 1) 0to?2 -

D.F. x 100

(10-100 min) 23 +1 <4.3 <4.3 =15 <10

For the combination of two potcore halves randomly chosenfrom abatch and pressed
together with aforce of 35 Newton, the values inTablelIl are guaranteedat 25+10°C.

A ade
Table II b ireg : -
(Gs) (MHz) 3B7 3H1 3D3 4C6
He <1 0.1 > 975 = 975 > 495 > 93
a <1 0,1 £27.9 | £27.9 | £39.2 < 90.5
tan 6 <1 0.1 2 5 < 5 <8
N 000 20 | os <14
=1 1 < 30
2 <40
5
10 < 100
q2-24-100 3-12 | 0.1 < 3.0 <10
15-30 0.004 < 2.0 <1.8

1) For orientation: +0.5 to +1.5

D38

December 1969




POTCORES P11/ 7

PRE-ADJUSTED POTCORES

Dimensions in mm

11.1 £02
o 9+ T ~ 65 *01
475 4,4,%93

So,

$2+

72508384

With nut, catalog number = 4322 022 2....
Without nut, catalog number = 4322 022 _Q —

Weight 1.8 g
Mean length of lines of force le = 1.55 cm
le . -1
= Ag 9.56 cm
Effective volume Ve = 0.251 cmd

Notes to the tables on the next page

1. Examples of catalog number:
ue = 15, grade 4C6, potcore with nut, catalog number = 4322 022 20810
A1, = 100, grade 3B7, potcore without nut, catalog number = 4322 022 01040

2. The inductance will only be within the given tolerance if the winding space of
the coil former is completely filled.

3. The versions marked with a » are only available without nut because adjust-
ment would not be possible as the air gap of these potcores is practically zero.
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P11/ 7

POTCORES

LI

Potcores with standard pe values 1)

solerance catal. No.: 4322 022 2. ... with nut
Ve o 1 ek~ 4322 022 0. ... without nut
tance (%) 3B7 3H1 3D3 4C6
15 | 225 + 1 - = = 0810
22 186 + 1 — - - 0820
33 152 + 1 - - 0430 0830
47 | 127 + 1 2 = 0450 =
68 105.8 + 1 0050 0250 0450 =
100 87.2 + 1.5 0060 0‘260 - -
150 71.2 + 2 0070 0270 = -
220 58.8 + 5 0080 0280 = =
660 33.9 + 25 = - 0400* =
1300 24.2 + 25 0000* 0200* - -
Number of turns N =« ﬁ (L in 103 H)
Potcores with standard Aj, factors l)
iolerance catal. No.: 4322 022 2.... with nut
A1, corresponding on induc- 4322 022 0.... without nut
He=value tance (%) | 3B7 | 3HI | 3D3 | 4Cé
16 12.2 +1 - - = 1800
25 19.0 +1 — - - 1810
40 30.5 et | - - 1420 1820
63 48 | - - 1430 ~
100 76 +1 1040 1240 1440 -
160 122 + 1 1050 1250 - =
250 190 +3 1060 1260 =~ -

Inductance L = N2AJ, (in 10~9 H)

1) See Notes on the previous page.

* Only available without nut.

D40

| | December 1969



P11/ 7

COIL FORMER

Dimensions in mm

Catalog number

Material
Window area
Mean length of turn

Max. temperature
D.C. losses

Weight

4322 021 30240
polycarbonate K486
5.5 mm?2

2.3 cm

130 °C

o

o_1 1 3
— = —x-—x58.1x10° Q/H
L He Xfcu /

0.1g

The dimensions conform with the following specifications: I.E.C.133 (interna-

tional), and D.I.N.41 294 (Germany).
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P11/7

INDUCTANCE ADJUSTMENT

ADJUSTORS

The tolerances on inductance of the pre-adjusted potcores (without adjustor) are
given on the pages "Potcores". After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to the required value with an
accuracy <0,03% by means of a continuous inductance adjustor. Such an adjustor
increases the inductance of the coil, see following pages.
The adjustor is screwed through the potcore into the nut and is held in position
by the lips of the adjustor head. For special requirements a bigger or smaller
adjustment range may be obtained by using an adjustor belonging to the next

higher or lower effective permeability.

The influence of the adjustors on the variability of the inductance is negligible.

The maximum permissible temperature is 110 °C.

Table II shows the type of adjustor recommended for different potcores.

®17.4, Table I, available types
i colour | catalog number
o =y green | 4322 021 31250
18 | T red 4322 021 31260
S-S | yellow | 4322 021 31270
o|w° | '
N | | grey 4322 021 31280
8| | === brown | 4322 021 31540
@© v l
=T : Table II, recommended application
bl \ pe | AL | 3B7/3H1/3D3
! ‘ 40 | 4322 021 31250
. S , 33 4322 021 31250
, 63 | 4322021 31260
M14 | pitch 030 47 4322 021 31260
68 4322 021 31270
100 | 4322 021 31270
100 4322 021 31540
150 | 160 | 4322 021 31540
250 | 4322 021 31280
220 4322 021 31280

26-5-'67

Dimensions in mm

The adjustors are packed in bags of 100, so please order in multiples of 100.

D42
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INDUCTANCE ADJUSTMENT

P11/ 7

NUT FOR ADJUSTOR

adjustor 4322 02131260

Ue =47 ]

)= |

/

3&7 , // | 303

®29.4,
i
! o
| Pt
% [ 17BNk
-y
Mi‘o 72508361
Material brass, nickel plated
Loose nuts are not delivered.
ADJUSTMENT CURVES
16 adjustor 4322 02131250 %
AL |He=3B / AL
L L
4
(%) / f (%)
T 12 / T 2
10 / 10
JHL.I // 303
8 8
6 /// 6
4 // 4
2 2
/4
00 2 4 6 8 10 @
number of revolutions
724925011 = 72492481

/
I/
/
/
0 2 4 6 8 10
number of revolutions
—>

1
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P11/ 7

INDUCTANCE ADJUSTMENT

adjustor 4322 021 31270
4

AL |He=to )

L 43 /

(%) / /
T g // 303
) JHI\‘ / [/

Ry

0

\

0 2 4 6 8 10

number of revolutions
72492511 i

7250876

adjustor 4322 021 31540

=150
16 “e"

L1 A

0 2 4 6 8 10 12

—» number of revolutions

>
=

o

— 5>

~

7238799

adjustor 4322 021 31540
pe=100

10 AN

; [\

[e73m1

/
0
1]

|
/

9 /

0 2 4 6 8 10 N

—— number of revolutions

. adjustor 4322 021 31280
AL Ue =220

%
T 10 //\\

=
~

0
0 2 4 6 é 10

7269679.1 number of revolutions
—
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P11/7

MOUNTING PARTS

MOUNTING

Eé\iﬁ\

N

N

NN

RN

E\\\\ T

|
max1245

|
|
|
{ rk

3

S M

N
B

A
N

\\ ] //

/
rL
(
\\

A== N Y

.

N\
A
NN
NN J—
NN \®
IR max8.67
SN

(1) tag plate

(2) brass container
(3) spring

(4) soldering spring

VA

08¢

72426521

4322 021 30180
4322 021 30510
4322 021 30620

4322 021 30700 (4x)

The core is suitable for mounting on printed-wiring boards.

The four soldering pins and the earth tag are arranged so as to fit a grid of
2.52 mm. They will fit printed-wiring boards with a 0.1" grid as well as those
with a 2.50 mm grid. The pin length is sufficient for a board thickness of up to
1.6 mm. The board should be provided with holes of 1.3 + 0.1 mm diameter.

If stranded wire is applied the use of a soldering spring (4) is recommended.
Part A of this spring is put over the pin, then the wire is put in B and lip C is
bent over. For solid wire the soldering spring is not strictly necessary.

The container is provided with an earth tag.

It is recommended to place the spring (3) in the position indicated in order to
obtain the best stability against shock and vibration.

3

(L
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P11/ 7 MOUNTING PARTS

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which
is required is approximately 35 Newton. After bending the lips the spring will
have the correct tension.

PART DRAWINGS (dimensions in mm)
(1) Tag plate 4322 021 30180

Plate : reinforced polyester
Pins : phosphorbronze, dipsoldered

08-30s 1232

253, 34 *8"
5 1008 01
01243,
72!
29-9-%7
(2) Container 4322 021 30510
Material : brass, nickel plated
. - 12.45 ™
L e | |
T B | o '
- |
i | S DR
&, - 2|
1! o
2+§2| 3+015 (219, A | 0gzxoos
. 32%03 s 1028,
1267 mex r e

D46 December 1968



MOUNTING PARTS P11/ 7

(3) Spring 4322 021 30620

Material : chrome-nickelsteel

in extended
position

111201
= g5to

01 max
1.2 max

|

7250655 w
28-5-'65

i
[ I L
(4) Soldering spring 4322 021 30700 50 ‘ é
Material : brass, dipsoldered . — - «L — 3
\ | J,

'y
: 1 —_
: ' ; i}
© o
3 1B L
A
0.2 £005
2'3 +02 =

7250658
25-6-65
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CHARACTERISTIC CURVES
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P11/ 7

CHARACTERISTIC CURVES

TYPICAL Q-CURVES FOR FXC 3B7 AND 3H1
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CHARACTERISTIC CURVES

P11/ 7
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P11/ 7
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|

CHARACTERISTIC CURVES
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P11/ 7 CHARACTERISTIC CURVES

INDUCTANCE VARIATION AS A FUNCTION OF AT ~
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CHARACTERISTIC CURVES P11/7
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P11/ 7 CHARACTERISTIC CURVES

HANNA CURVES

Indicating the optimum inductance for a certain ue-value and direct current.
Typical values.
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CHARACTERISTIC CURVES P11/ 7

Typical values
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P14/8

INTRODUCTION

Three types of core can be supplied:

POTCORES

- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with an air gap) whichare provided with a nut
for an adjustor. These have a relative effective permeability (ue) in accor-
dance with the Eg range of values or aninductance factor (A1) in the R5 range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifica-
tions: I.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France), D.I.N.

41 293 (Germany), B.S. 4061 (Gr. Britain).

Potcores and associated parts are ordered by their 12-digit catalog number.
Quantity: a primary pack contains 30 potcore halves or 15 pieces of pre-ad-
justed potcore, so please order in multiples of these quantities.

SEPARATE POTCORE HALVES

Dimensions in mm

14,£02

n6+g“

3.3%06

=

4, 2005
+0.2
28%2
+02
04+0
1
«
o o~
530 o7
@ t; g’
y
N

7250869

1]
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P14/8

POTCORES

Versions

ferroxcube grade

catalog number

3B7
3H1
3D3

improved 3E1

4C6

4322 020 21250
4322 020 21260
4322 020 21270
4322 020 21360
4322 020 21350

Properties

For toroidally wound core halves the values in Table I are guaranteed.

temp grade

bl :

I o) 387 3H1 3D3 4C6

T.F.x10% |+ 5t0+23 w +0.5to +1.5| - -2 to 4
+ 5t0 455 . . 4 ¥
+23 to +55 - +0.5to+1.5 - 0to +6
+23 to 470 |-0.6 to +0.6 1) 0to 2 -

D.F. x 10°

(10-100 min) 23 +1 <4.3 <4.3 <12 < 10

For the combination of two potcore halves randomly chosen from a batch and pres-
sed together with a force of 60 Newton, the values in Table Il are guaranteed at

25 +10 °C.
R rade
Table 11 R =
(Gs) (MHz) 3B7 3H1 3D3 impr.3E1 4C6
e | 0.004 1800-3000
<1 0.1 > 1050 | > 1050 | > 510 = 93
Ay, <1 0.004 2875-4775
=1 0al <24.4 | <24.4 | <£35.1 < 81.8
tan§ 06| <1 | 0.004 - | =25
o <1 |o0.1 <5 <5 <8 <20
<1 |o0.5 <14 < 200
<1 1 < 30
2 <40
10 < 100
q2-24-100 3-12 |' 0.1 < 3.0 <10
15-30 | 0.004 | <1.8 <1.4 <3

1y For orientation: +0.5 to +1.5.

D60
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POTCORES P14/8

PRE-ADJUSTED POTCORES

Dimensions in mm

14,102
Nn6+3“ n . 84010
560%
S
nut
g
= = g o)
t 7
N 1%

™ L 4
7250670 L_, 125015

With nut, catalog number 4322 022 2....
Without nut, catalog number = 4322 022 0....

Weight 3.2 g
Mean length of lines of force 1lg = 1.98 cm
le _ -1
= Aq 7.89 cm
Effective volume Ve = 0.495 cm3

Notes to the tables on the next page

1. Examples of catalog number:
ue = 15, grade 4C6, potcore with nut, catalog number = 4322 022 22810
Ap, = 100, grade 3B7, potcore without nut, catalog number = 4322 022 03040

2. The inductance will only be within the given tolerance if the winding space of
the coil former is completely filled.

3. The versions marked with a * are only available without nut because adjust-
mentwould not be possible as the air gap of these potcores is practically zero.
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P14/8 POTCORES

Potcores with standard pe values 1)

tolerance catal. No.: 4522022 2,0 » WIPTONE
: 4322 022 0.... without nut
Me a on induc-
tance (%) 3B7 3H1 3D3 4C6
15 205 + 1 - - - 2810
22 169 + 1 - - - 2820
33 137.9 i 2030 2230 2430 2830
47 115.95 + 1 2040 2240 2440 -
68 96.1 + 1 2050 2250 2450 -
100 79.2 + 1.5 2060 2260 - -
150 64.6 + 2 2070 2270 - -
220 53.3 + 3 2080 2280 - -
680 30.3 + 25 - - 2400* -
1400 21.2 + 25 2000* 2200* - -

Number of turns N =@ YL (L in 10-3 H)

Potcores with standard AL factors 1)

corre- tolerance catal. No.: A T Ko YERERS R
- : 4322 022 0.... without nut
AL sponding on induc-
(nH) ue-value tance (%) 3B7 3H1 3D3 4C6
25 15,7 +1 - - - 3810
40 25 +1 - - 3420 3820
— 63 39.5 +1 - - 3430 3830
100 63 +1 3040 3240 3440 -
160 100.5 + 1.5 3050 3250 = =
250 157 + 2 3060 3260 - -
315 198 + .2 3070 3270 - -
— _ 400 252 + 2 3280 - -

Inductance L = N2Ap, (in 10-9 H)

1) See Notes on the previous page.

* Only available without nut.

D62 I l | | December 1968



POTCORES P14/8

DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

4 T % |r! T = 7244328
Ao i ¢I=I33 AEme
(%) BHZ7HS .
1
I - -
2re8R s =
100 ass =
15 Eammmas=s i Bmsams ‘\
c it
_AL=25 )T = & mEE== 3 B
_2 - = & > A
T 160R T A /
A a y
-4 T 00 v,
,f
_6_— P -
63
-8
] "//////// ]
AAL » NS
( /°210_:;4o,
0 02 04 06 08 h 10

Increase of the o and decrease of the Al factor for different ue values and Ay,

factors as a function of the relative winding height on a single-section coil for-

mer.

Valid for ferroxcube 3B7, 3H1 and 3D3 only.

Example: On a single-section coil former only 0.4 part of the available height
is used. A potcore with ue = 68 in that case obtains an o factor of
96.1+ 1.3 %.

Hilf

December 1967 D63



P14/8 POTCORES

7244321 A =40
20 7
%o T
Vi
16
N \\\\\\\\\\\\\\\\\< 53
12
100
8 1
AA, 3 160
JASESEC S ——— 5
. i 24250
c : - . : —- e
55 N A 150
RO R0
_4 AN a 68
F 47
-8 =H33
0 02 0.4 06 08 | 10
w

Variation of the ¢ and Ay factors for a coupling winding of one layer as a func-

tion of its winding height hy on a single-section coil former.

Valid for ferroxcube 3B7, 3Hl and 3D3 only.

Example: On a single-section coil former a coupling winding is laid on 0.7 of
the available height. A potcore with ue = 68 obtains for that winding
an o factor of 96.1 - 1.7 %.
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P14/8

COIL FORMERS

GENERAL
Three types of coil former can be supplied:

- with one section
- with two sections
- with one section and with soldering pins to fit 0.1" and 2.50 mm grid.

The dimensions conform with the following specifications: I.E.C. 133 (interna-
tional), C.C.T.U. 06-02 (France) and D.I.N. 41 294 (Germany).
The dimensions in the drawings are in mm.

SINGLE-SECTION COIL FORMER

2.2%02

03 min
1532 0.55 ™
g 549,
Catalog number 4322 021 30250 D.C. losses
Material polycarbonate K486 Ro _ _1_x —l—x 32.3 x 103 Q/H

Window area 9.7 mm?2 L we fcu

Mean length of turn 2.9 cm

Max. temperature 130 °C Weight 0.15 g

[

December 1967 ” | ‘ D65



P14/8 POTCORES

TWO-SECTION COIL FORMER

~
©
7250875
28-10-'66
0.2‘5min H 0.35 min
0.45max o} 10.55m™
0
| 54 g3
Catalog number 4322 021 30260 D.C. losses
Material polycarbonate K486 % _ _l_X f_l_ x 35.1 x 103 Q/H
Window area 2 x 4.5 mm2 He ‘feu
Mean length of turn 2.9 eth
Max. temperature 130 °C Weight 0.2 g

ll
! “ December 1967

(g
F
(@)



POTCORES

P14/8

SINGLE -SECTION COIL FORMER WITH SOLDERING PINS

254015
0.6 101

19"\0!
16.5 +0
153,

Catalog number 4322 021 30070

Material: reinforced polyester with
brass dipsoldered pins

Window area 9.7 mm?2
Mean length of turn 2.9cm
Max. temperature 130 °C

0.3 x002

‘C}O So|od
N il
3 O |~
- e |6
y
I mi —i
et 035" e
_H' 055 e
1.2_3.1 5.4_81 7‘2_5:5:167_.’1 -
dg
Solog
+ ]
o~
o o
Max. dipsolder temper -
ature for 5 - 6 s 280 ©°C
D.C. losses:
Ro 1 1
2= —x-—x32.3x103 Q/H
L fe fou> /
Weight 0.25 g

The coil formers are packed in boxes containing 5 layers of 140 coil formers,

so please order in multiples of 140.
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P14/8 POTCORES

[l

The soldering pins are so arranged as to fit a grid of 2.52 mm. They will fit
printed-wiring boards with a 0.1" grid as well as those with a 2.50 mm grid.
The pinlength is sufficient for a board thickness of up to 3 mm. The board should
be provided with holes 1.3 + 0.1 mm diameter. For this coil former the potcore
halves must be cemented together, and it is recommended to cement the coil
former to the lower potcore half.

)
)

7244850
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INDUCTANCE ADJUSTMENT

ADJUSTORS
| v
S 3
H H
B x o
AN A T
™) l T | T
3 ' 2 |
o ; ; 2}
~ [
S 3
33 Y3
o \*'l a5
S l vV
*__ M1.7 | pitch 035 _M1.7 | pitch 035

Fig.A 7250873
26-5-'67 ) 26-5-'67

Fig.B
The tolerances on inductance of the pre-adjusted potcores (with adjustor) are
given on the pages "Potcores'. After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to the required value with an
accuracy < 0.3 %oo by means of a continuous inductance adjustor. Such an ad-
justor increases the inductance of the coil, see following pages.

The adjustor is screwed through the potcore into the nut and is held in position
by the corner edges on the top of the adjustor. For special requirements a big-
ger or smaller adjustment range may be obtained by using an adjustor belonging
to the next higher or lower effective permeability.

The influence of the adjustors on the variability of the inductance is negligible.
The maximum permissible temperature is 110 °C.

Table II shows the type of adjustor recommended for different potcores.

LI
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P14/8 INDUCTANCE ADJUSTMENT

Table I, available types Table II, recommended application
Fig. | colour | catalog number i 3B7/3H1/3D3 4C6
A red 4322 021 30740 He L cat. number 4322 021 .....
A green 4322 021 30750
B | yellow | 4322 021 30940 18 ’s B gg;:g
B white 4322 021 30950 929 _ 30740
A brown | 4322 021 31070
B ey | 4322 021 31130 40 i 30940
& 33 30750 30950
63 30740 30940
47 30740 &
100 30940 =
68 30940 -
100 30950 -
160 30950 -
150 31070 -
250 31070 -
220 31130 =
315 31130

NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nut them-
selves.

M1.7
i v
T ;i" =
el &
o~
| v
725065¢ | <
18-6-'65 =
o
Catalog number 4322 021 30140
Material polycarbonate
Max. impregnation temperature during 24 hours 120 oC
Recommended distance from mating surface to nut 1.2+ 0.15 mm

For more information see Potcores General, Mounting data.

The nuts are packed in bags of 100, so please order in multiples of 100.
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INDUCTANCE ADJUSTMENT P14/8

ADJUSTMENT CURVES

” ‘adjustor4322 021 30740 ‘ad_/ustor4322 021 30740
AL . ., ' AL = i
== in°%| He=15 T in%| He=22
‘ T 2l / ’ T 12 /]
10 10 /
4C6 = J 4c6 \\4
6 / / 6 /
4 4
2 / 2 /
2 4 6 8 10 12 2 4 6 8 0 12
72455762 number of revolutions 7245575.2 number of revolutions
—— e e
adjustor4322 021 30750 for 3B7/3H1,303
6 adjustor 4322 021 30950 for 4C6 2 adustor 4322 021 30740
T
AL in % l —
) =33 Ue=47
L "% Me ’ -
12 / %in % " //
4C6 —_ | 5 3B7/3H1— ()
357/3H1\\d 303 7
10 |303 S A/ 6
B /7
8 ,l 4 /
/
6 2 /
4
2 4 6 8 10 12
220801 number of revolutions
2 —_—
2 4 6 8 0 12
72455792 number of revolutions

—

December 1968 D71




P14/8

INDUCTANCE ADJUSTMENT

% adyustor 4322 021 30940

T
Ue=68

10
ALin o !
L /i
8
387/3HT -———~
303 -
5 /]
/]
Z /A
/

7242068.1 2

R ——

5 adjustor 4322 021 31070

4 § 8 0. 12
numberof revolutions

A, 1of—He==

——in%

\ 387/ 3H1 /

adyustor 4322 021 30950
T
Ue= 100
AL

—in% #
g /

8
T 3B7/3H1—+——
6

L1

/

72425101 2 4 6 8 70 ’ 2
number of revolutions
=

12

12 adjustor 4322 021 31130

I
e =220

10
AL . /
Tln/oa

3B7/3H1]
6

: /
1/

zuasiny 2 72643491 2 4 6 8 0 12
number of revolutions number of revolutions
e >
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MOUNTING PARTS

MOUNTING ON PRINTED-WIRING BOARDS

mark” A
A1/ y
A\
_ 1l 1A ] .
ABL) B C
Ve [ﬁ

08

72424606.2

(1) tag plate 4322 021 30440
(2) brass container 4322 021 30520
(3) spring 4322 021 30630

(4) soldering spring 4322 021 30700 (6x)
The container is suitable for mounting on printed-wiring boards only.

If stranded wire is applied the use of a soldering spring (4) is recommended.
Part A of this spring is put over the pin; then the wire is put in B and lip C is
bent over. For solid wire the soldering spring is not strictly necessary.

The six soldering pins are arranged so as to fit a grid of 2.52 mm. They will
fit printed-wiring boards with a 0.1" grid as well as those with a 2.50 mm grid.
The pin length is sufficient for a board thickness of up to 3 mm. The board
should be provided with holes of 1.3 + 0.1 mm diameter.

The container is provided with an earth tag on its circumference. This tag also
serves the purpose of mounting the coil assembly on the printed-wiring board.

It is recommended to place the spring (3) in the position indicated in order to
obtain the best stability against shock and vibration.

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which
is required is approximately 60 Newton. After bending the lips the spring will
have the correct tension.

l) There is another mark hole in a similar position on the top of the container.
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P14/8 MOUNTING PARTS

I

MOUNTING ON PANELS

(1) tag plate 4322 021 30440( (4) nut 4322 021 30710
(2) aluminium container 4322 021 30600| (5) fixing bush 4322 021 30720
(3) spring 4322 021 30630| (6) soldering spring 4322 021 30700 (6x)

The container is suitable for mounting on panels only.

If stranded wire is applied the use of a soldering spring (6) is recommended.
Part A of this spring is put over the pin; then the wire is put in B and lip C is
bent over.

For solid wire the soldering spring is not strictly necessary.

The coil assembly may be mounted on panels having a thickness of up to 2 mm.
The panel should be provided with a hole of 8.5 mm diameter.

It is recommended to place the spring (3) in the position indicated in order to
obtain the best stability against shock and vibration.

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which
is required is approximately 60 Newton. After bending the lips the spring will
have the correct tension.

1y There is another mark in a similar position on the top of the container.
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MOUNTING PARTS P14/8

PART DRAWINGS (dimensions in mm)
Tag plate 4322 021 30440

Plate : reinforced polyester
Pins : phosphorbronze, dipsoldered

1014005
5005

15502
5+005

®35101

7250880.1
22-1-'68

Container for mounting on printed-wiring boards 4322 021 30520

Material : brass, nickel plated

803
5+03
<
| | .
+
- = [ o
T %
-y | &
-
|
/
1 2+02
28| . ostR . 156 ™ R
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P14/8 MOUNTING PARTS

Container for mounting on panels 4322 021 30600 Material:

aluminium
s
H .
| L /
H
| |
L |l - €|
=3 |4I e
f
7
i
N I
202
16.3max " 10EM Jonere.

Spring 4322 021 30630

Material : chrome-nickelsteel

in extended
position

14,0207/ .
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0100
15201
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MOUNTING PARTS -P14/8

Nut 4322 021 30710 Fixing bush 4322 021 30720
Material : brass, nickel plated Material : brass, nickel plated
M8x0.5 i
T 3 6+01
| 3
| ~ oy o]
. o 1 1
:z | - 1l ==
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| I g°
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1 | v
[ ] | 1l 1] A
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Soldering spring 4322 021 30700
Material: brass, dipsoldered A
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12 £04
1,720

| 0.2+005
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CHARACTERISTIC CURVES

ue - a CURVES
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CHARACTERISTIC CURVES

TYPICAL Q-CURVES FOR FXC 3B7 AND 3H1
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P14/8
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CHARACTERISTIC CURVES
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P14/8
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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P14/8 CHARACTERISTIC CURVES

INDUCTANCE VARIATION AS A FUNCTION OF AT~
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CHARACTERISTIC CURVES P14/8
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CHARACTERISTIC CURVES

HANNA CURVES

Indicating the optimum inductance for a certain ue-value and direct current.

Typical values
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CHARACTERISTIC CURVES P14/8
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P18/11

POTCORES

INTRODUCTION

Three types of core can be supplied:

- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with an air gap) which are provided with a
nut for an adjustor. These have a relative effective permeability (ue) in accord-
ance with the Eg range of values or an inductance factor (A1) in the R5 range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifi-
cations: I.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France), D.I.N.
41 293 (Germany) and B.S. 4061 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalog number.
Quantity: a primary pack contains 20 potcore halves or 10 pieces of pre-ad-
justed potcore, so please order in multiples of these quantities.

SEPARATE POTCORE HALVES

Dimensions in mm

17923
169%9°

5.3 005

04732

13403

©76-8,

7250662

D%
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POTCORES P18/11

Versions
ferroxcube grade catalog number
3B7 4322 020 21500
3H1 4322 020 21510
3D3 4322 020 21520
improved 3E1 4322 020 21640
4C6 4322 020 21610
Properties

For toroidally wound core halves the values in Table I are guaranteed.

bokip grade
Table I (°c) 3B7 3H1 3D3 4C6

T.F. x10° [+ 5to +23 . +0.5to+1.5 - -2 to +4
+ 5 to +55 = = = =
+23 to +55 - +0.5to+1.5 - 0to +6
+23 to +70 | -0.6 to +0.6 1) Oto2

D.F. x 100

(10-100 min) | 23 +1 <4.3 <4.3 <12 <10

For the combination of two potcore halves randomly chosenfrom a batch and pressed
together with a force of 100 Newton, the values in TableIl are guaranteed at 25+10 %G,

A grade
Table 1I 5 —
(Gs) | (MHz) 3B7 3H1 3D3 impr. 3E1 4C6
He <1 0.004 - - - 2100-3500 =
<1 0.1 > 1310 | > 1310 | = 530 - =93
AL =1 0.004 - - - 4450-7400 -
a <1 0.1 <19.0 | <1910 | <29.9 - 71,1
tanéxloé <1 0.004 = - = < 2.5 -
i <1 0.1 £5 =5 <38 < 20 -
<1 |o0.5 = - <14 < 200 8
<1 |1 - = < 30 o d
~ 2 - - - - <40
- 10 - - - - < 100
q2-24-100 3-12 | 0.1 - - <3.0 <10
15-30 | 0.004 | <1.8 <1.4 - <. 3.0 -

1y For orientation: +0.5 to +1.5

December 1969 l l ” D95
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P18/11 POTCORES

PRE-ADJUSTED POTCORES

Dimensions in mm

» 17903
169*9° 106+
76 -9 72+%%
nut
ot
£ | S
t %
7
7250669 2'3 201
With nut, catalog number =4322 022 2....
Without nut, catalog number = 4322 022 0....
Weight 6.4 g
Mean length of lines of force le = 2.58cm
le =1
= 5,97 ¢l
= X
Effective volume Ve = 142 cm3

Notes to the tables on the next page

1. Examples of catalog number:
ke = 185, grade 4C6, potcore with nut, catalog number = 4322 022 24810
Ay, =100, grade 3B7, potcore without nut, catalog number = 4322 022 05040

2. The inductance will only be within the given tolerance if the winding space of
the coil former is completely filled.

3. The versions marked with a « are only available without nut because adjust-
ment would not be possible as the air gap of these potcores is practically
zero.
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P18/11

POTCORES
Potcores with standard ue values 1)
eaics saal. 96 4322 022 2.... with nut
S * N0+ 4392 022 0. ... without nut
Me a on induc-
tance (%) 3B7 3H1 3D3 4C6
15 | 178 % 1 - - - 4810
22 147 + 1 S = = 4820
33 120 + 1 4030 4230 4430 4830
47 100.5 & 4040 4240 4440 -
68 83.6 1 4050 4250 4450 -
100 68.9 i 1.5 4060 4260 = -
150 56.3 + 2 4070 4270 - -
= s
220 | 46.5 | + 3 4080 | 4280 - - =
- p—
705 25.9 + 25 - - 4400* - e
1750 16.5 F 25 4000* 4200* e =

Number of turns N =01\/I (L in 1073 H)

Potcores with standard Ay, factors 1

corre- tolerance catal. No. A2 BRD, B s LT I
AL, spandig ik il 4322 022 0.... without nut
M - value tance (%) 3B7 3H1 3D3 4C6
25 11.9 + 1 - - - 5810
40 19.0 + 1 = = 5420 5820
63 30 F 1 5030 5230 5430 5830
100 47.5 + 1 5040 5240 5440 -
160 76 + 1 5050 5250 5450 =
250 119 + 1.5 5060 5260 - =
315 149 + 2 5070 5270 = =
400 190 + 2 5080 5280 = =
630 298 + 3 5100 5300 = =

Inductance L = N2AL (in 107 H)

1) See Notes on the previous page.
¥) Only available without nut.

December 1968 ”

D97



P18/11 POTCORES

DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

LT SRS
e
Aa ”‘cl=13 =
o M
2 FHeg e
CE100RREEEE TR TS
150 T == TR ™
220 SSSSSmammsSaiat
0 - = v
AL GO0 L e
i i o & = & 7
-2 2501 » /‘
1601 7
_4 .
:—100 ® 4
-6
-g63 3
h
AAL \\\§< /<&_1
(%)
-10
0 0.2 04 06 08 h 10

Increase of the a and decrease of the Ap, factor for different ue values and Ay,
factors as a function of the relative winding height on a single-section coil
former.

Valid for ferroxcube 3B7, 3H1 and 3D3 only.

Example: Of a single-section coil former only 0.4 part of the available neight
is used. A potcore with pe = 68 in that case obtains an a factor of
83.6 + 1.30 %.
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POTCORES P18/11
20 724432,
%o
AL=63
16'
k\\\\\\\\\\\\\\\\\‘\t
2 100
8 Ammnm 4160
AA
L 250
4 oy s 7 &
» z 4400
"\\~ '1‘ -
3 S
= NIboBRES :".: =l Ho=220
a B IS - 150
=1L 1100
-4 ainy . 68
47
0 0.2 04 06 08 h 10
w

Variation of the @ and Ay, factorsfor a coupling winding of one layer as a func-
tion of its winding height hy on a single-section coil former.
Valid for ferroxcube 3B7, 3H1 and 3D3 only.

Example: On a single-section coil former a couplingwinding is laid on 0.7 of the
available height. A potcore with u = 68 obtains for that winding an «
factor of 83.6 - 1.7 %.

i
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i

COIL FORMERS

GENERAL
Four types of coil former can be supplied:

- with one section

- with two sections

- with three sections

- with one section and with soldering pins to fit 0.1" and 2.50 mm grid.

The dimensions conform with the following specifications: I.E.C.133 (interna-
tional), C.C.T.U.0.6-02 (France) and D.I.N.41 294 (Germany).
The dimensions in the drawings are in mm.

SINGLE -SECTION COIL FORMER
22402

7250665
28-10-'66

035"
y 055 ™
7-a1

Catalog number 4322 021 30270 D.C. losses
Material polycarbonate K486 R_I? L « fi x16.4% 103 Q/H
Window area 18 mm2 He cu

Mean length of turn 3.7 cm
Max. temperature 130 °C Weiglit 0.35 z
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COIL FORMERS

P18/11

TWO-SECTION
COIL FORMER

Catalog number
Material

Window area

Mean length of turn
Max. temperature

THREE -SECTION
COIL FORMER

4322 021 30280
polycarbonate K486
2 x 8.7 mm2

3:7 cm

130 oC

2.2%02

Catalog number
Material

Window area

Mean length of turn

Max. temperature

4322 021 30290
polycarbonate K486
3x 5.4 mm?2

3.7 cm

130 °C

7250664
28-10-'66

0:35™in
0.55max

0.25™"
0". max

7484

D.C. losses

T

Q/H
L ue fcu /

Weight 0.35 g

N

©

e
v
7250663

- 28-10-'66
0.25min 03 min
0.45m o 055"
7%
D.C. losses

Ro.1 .1 3
T uexfcuXI8'4XI0 Q/H

Weight 0.4 g
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P18/11 COIL FORMERS

111

SINGLE-SECTION COIL FORMER WITH SOLDERING PINS
25%015 0.3 £002

R r—

23.8max
182*%2

1483,

21301

035"
? 7 T
7104 1'5'8" 7_8" 7250668.1
102m ) 1-9-'67
%18
N
o o
Catalog number 4322 021 30090 Max. dipsolder temperature
» 0
Material: reinforced polyester with o508 28070
brass dipsoldered pins D.C. losses

i 2
Window area 1-8 mm %Q =ixfi < 16.4 x 103 o/H
Mean length of turn 3.7 cm He Icu

Max. temperature 130 °C Weight 0.45¢g

The coil formers are packed in boxes containing 5 layers of 80 coil formers, so
please order in multiples of 80.
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P18/11 COIL FORMERS

The soldering pins are soarranged that they will fit printed-wiring boards with a
0.1" grid as well as those with a 2. 50 mm grid.

The pin length is sufficient for a board thickness of up to 3 mm. The board
should be provided with holes 1.3 + 0.1 mm diameter.

For this coil former the potcore halves must be cemented together, and it is
recommended to cement the coil former to the lower potcore half.

YT
XN

s LT P
]

UV
N
N\

|
A ’U/}\

AN

7244851

1A
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INDUCTANCE ADJUSTMENT

ADJUSTORS
| g v
S :
x 0~ x ~
8 | | o ED | | S
3 |1l .|
3 | S [ ]
o —ra ™ |
o o
g5 ’ : }
33 5
+ 3+ .
2 3
vvor v
#_ M17 | pitch 035 M17 | pitch 035

Fig.A Fig.B

7250660
26-5-'67

The tolerances on inductance of the pre-adjusted potcores (without adjustor) are
given on the pages "Potcores'. After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to the required value with an
accuracy < 0.03 % by means of a continuous inductance adjustor. Such an ad-
justor incréases the inductance of the coil, see following pages.

The adjustor is screwed through the potcore into the nut and is held in position
by the corner edges on the top of the adjustor. For special requirements a big-
ger or smaller adjustment range may be obtained by using an adjustor belonging
to the next higher or lower effective permeability.

The influence of the adjustors on the variability of the inductance is negligible.
The maximum permissible temperature is 110 °C.

Table II shows the type of adjustor recommended for different potcores.
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INDUCTANCE ADJUSTMENT P18/11

Table I, available types: Table II, recommended application:
Fig. | colour | catalog number 3B7/3H1/3D3 l 4C6
A brown | 4322 021 30730 He | AL cat.number 4322 021 ....:
A green | 4322 021 30760 _
A | red | 432202130770 et B s
B yellow | 4322 021 30960 40 _ 30770
B white 4322 021 30970 29 _ 30770
B grey 4322 021 31080 63 30760 _
33 30760 30970
100 30770
47 30770
68 30960
The adjustors are packed in
160 30960
bags of 100 so please order
: fisel ¢ 100 250 30970
in multiples o ¥ 100 30970
150 30730
400 31080
220 31080

NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nut them-
selves.

Catalog number 4322 021 30140
Material polycarbonate
Max. impregnation temperature
during 24 hours 120 °C
M1.7

i Recommended distance from

: sof o mating surface to nut 2.340.15 mm

| )5l i

. 3

| v

msoess | 3 For more information see Potcores General,
BT Inductance adjustment.

The nuts are packed in bags of 100, so please order in multiples of 100.
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P18/11 INDUCTANCE ADJUSTMENT

ADJUSTMENT CURVES

‘ adjustor 4322 021 30760 i adjustor 4322 021 30770

I T
He=15 /’\ He=22 o~

ﬂ’z / &72 /
L E
% 10 % 10

4Cs / T

) 1 / ) 4c6.l, / S
: £ ) /

2 / 2
o B4

7207047.2 2 ¢ 6 8 0 12 i 2 4 6 8 0 12
’ number of revolutions ’ number of revolutiors
—_— —

adjustor 4322 021 30760 for3B7,3H1and 303

v 4322 021 30970 for 4C6 | Oustor 4322 021 30770
T
= e =7
12 10
AL =
e =32 / L z=n
10 % 8§ Vi
o= I A 3B7/3H1— /
% g 5|09

/
aemm‘_:f, ;Lacs //
6 |30 ; Z
]/
4 /7 2 /
2 / 2 4 6 & 10 12
72420701

number of revolutions
—_—

12020683 2 4 6 8 0 12
number of revolutions
—_—
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INDUCTANCE ADJUSTMENT P18/11

adjustor 4322 021 30960 2 adjustor 4322 021 30970
122 i
| N He=100
a0 . P T00, = aL10
T / ~ N /
% 8 lo 8 A
357/3/-/1-—{ 7 387/3H1]__] /
303 [/
A7
6 7 6 4
/’ /
4 //,‘ 4 /
2 // 2 /
// /
=
6 2 4 6 8 10 12
ZRIOTE number of revolutions e number of revolutions
p il Lol T fevorutiol
adjustor 4322 021 30730 adyustor 4322 021 31080
12 . 12 : e
He=150 Ue=220 /
ALTO P~ ALT0
3 T /
% & % 8
387/3H1__ 357/3;-/1\\7/
6 6 /
4| / 4 /
2 7 2 //
72437061 2 4 6 a ’0 - ’2 72437371 2 4 5 8 ,0 '2
number of revolutions number of revolutions
—— —_—
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P18/11

MOUNTING PARTS

MOUNTING

N
% . mark” (6)
~ A
i ™ A
8 = 5 & J*=
& AT | o _TJm 7 5 i
3 £z 3 318D -
5= g o
1 b
7 X
3mox /] ;) omax
g 208
-
” 72424071
%
(1) tag plate 4322 021 30450 (4) nut 4322 021 30710
(2) brass container 4322 021 30530 (5) fixing bush 4322 021 30720
(3) spring 4322 021 30640 (6) soldering spring 4322 021 30700 (8x)

The core is suitable for mounting on printed-wiring boards and on conventional
panels.

The parts 1, 2, 3 (and 6) are sufficient to construct an assembly for use in com-
bination with printed wiring.

If stranded wire is applied the use of a soldering spring (6) is recommended.
Part A of this spring is put over the pin; then the wire is put in B and lip C is
bent over.

For solid wire the soldering spring is not strictly necessary.

The eight soldering pins are arranged so as to fit a grid of 2.52 mm. They will
fit printed-wiring boards with a 0.1" grid as well as those with a 2.50 mm grid.
The pin length is sufficient for a board thickness up to 3 mm. The board should
be provided with holes of 1.3+0.1 mm diameter.

1) There is another mark hole in a similar position on the top of the container.
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MOUNTING PARTS P18/11

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil
assembly may then be mounted on panels having a thickness of up to 2 mm. The
panel should be provided with a hole of 8.5 mm-diameter.

It is recommended to place the spring (3) in the position indicated in order to
obtain the best stability against shock and vibration.

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which is

required is approximately 100 Newton. After bending the lips the spring will
have the correct tension.

PART DRAWINGS (dimensions in mm)
(1) Tag plate 4322 021 30450

Plate : reinforced polyester
Pins : phosphorbronze, dipsoldered

15+01
1302 . 21201
=0
+
3 g
© i
E 3
I [A
o I 3, 6
101 £005 7250667
22-11-'68
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P18/11 MOUNTING PARTS

(2) Container 4322 021 30530
Material : brass, nickel plated

29°g3

"y
‘:E

$19.7max
ﬁ
=
i
3101

120°+3¢'

mark.

| 4
ocF 505

b= I
o IH I Jr
I <
| /
5 s
]
— * 0
502 | | 2%02 1.8, tc
8103 12.4 £015 8.2 %01
10EN
16.8 *02
12506661
20-+67.
(3) Spring 4322 021 30640
Material : chrome-nickelsteel
in extended
position
18 £01 .
1504/
g5
#| H
- | W
S| <

! 7250650

28-5-'65
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MOUNTING PARTS P18/11

(4) Nut 4322 021 30710 (5) Fixing bush 4322 021 30720

— Material : brass, nickel plated Material : brass, nickel plated
M8x05
. 64»8.1
I/—?—l—ﬁ—T' ]' '
! : ‘
| /R |
T 2 L &3
~ ] | l i) ©
(=]
! | v
L I ] ]
]
= T
= ;
z
=
| 7250657
N 25-6-'65

7250656
n-3-'66

(6) Soldering spring 4322 021 30700

Material : brass, dipsoldered

I
| 1
So g
n Tl L
1 l |
|
emm—
s | ’ 2
= | &
A
0_210.05
23t02

7250658
25-6-'65
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CHARACTERISTIC CURVES

ue-a CURVES
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P18/11

CHARACTERISTIC CURVES

TYPICAL Q-CURVES FOR FXC 3B7/3H1
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P18/11
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CHARACTERISTIC CURVES

P18/11
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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P18/11

CHARACTERISTIC CURVES

INDUCTANCE VARIATION AS A FUNCTION OF AT
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P18/11 CHARACTERISTIC CURVES

HANNA CURVES (typical values)

These curves indicate the optimum inductance for a certain ug-value and direct
current.
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CHARACTERISTIC CURVES

i

CROSSTALK ATTENUATION
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CHARACTERISTIC CURVES P18/11
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P22/13

POTCORES

INTRODUCTION
Three types of core can be supplied:
- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with an air gap) whichare provided with a nut
for an adjustor, These have a relative effective permeability (ue)inaccordance
with the Eg range of values or an inductance factor (Ay,) in the R5 range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifi-
cations: I.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France), D.I.N.
41 293 (Germany) and B.S. 4061 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalog number.
Quantity: a primary pack contains 20 potcore halves or 10 pieces of pre-ad-
justed potcore, so please order in multiples of these quantities.

SEPARATE POTCORE HALVES

Dimensions in mm

2150 6.7+005
179+38 ‘——‘_1.5 02 :
38206 05*92

4

2l A\ \03

ST — 14

~ -3
\\\ ,

N

7250778.1
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P22/13 POTCORES

Versions

ferroxcube grade

catalog number

3B7

3H1

3D3
improved 3E1

4C6

4322 020 21750
4322 020 21760
4322 020 21770
4322 020 21850
4322 020 21830

Properties

For toraidally wound core halves the values in Table I are guaranteed.

Table I
temp. grade
(°C) 3B7 3H1 3D3 4C6
T.F. x 100 | +5to +23 - +0.5 to +1.5 -2 to H4
+5 to +55 = = -
+23 to +55 - +0.5 to +1.5 0 to +6
+23 to +70 [ -0.6 to +0.6 1) 0to2 -
D.F. x 106
(10-100 min) | 23 +1 <4.3 <4.3 <12 <10
For the combination of two potcore halves randomly chosen from a batch and pressed
together with a force of 140 Newton, the values in Table Il are guaranteed at 25+10 °C.
— Table II
B freq. grade
(Gs) | (MHz) 3B7 3H1 3D3 impr. 3E1 4C6
He =1 0.004 | > 1400 | = 1400 2200-3675
<1 0.1 > 540 =93°
AL =<1 0.004 5550-9300
a <1 0.004 | <16.8 | <16.8
<1 0.1 < 27.0 < 64.7
tan 6 106 <1 0.004 | =1.2 <1.2 <2.5
Mi =1 0.1 < <5 <38 <20
<1 0.5 <14 < 200
=1 I <30
2 <40
10 < 100
q2-24-100 15-30 | 0.004 | < 1.8 <1.4 <3.0
3-12 | 0.1 < 3.0 <10

1) For orientation: +0.5 to +1.5
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POTCORES P22/13

PRE-ADJUSTED POTCORES

Dimensions in mm

215¢03
) 179%¢¢ . o 13430
94-03 923"
]
nut ;
' .
‘; — - 4+  —
N| \%

7250777.2 36%015

With nut, catalog number = 4322022 2....
Without nut, catalog number = 4322 022 0....

Weight 12 g
Mean length of lines of force le = 3.15 cm
le _ -1
b3 A 4.97 cm
Effective volume Ve = 2.00 cmd

Notes to the tables on the next page

1. Examples of catalog number:
Me = 15, grade 4C6, potcore with nut, catalog number . = 4322 022 26810
Ap, =100, grade 3B7, potcore without nut, catalog number = 4322 022 07040

2. The inductance will only be within the given tolerance if the winding space of
the coil former is completely filled.

3. The versions marked with a * are only available without nut because adjust-
ment wouldnotbe possible as the air gap of these potcores is practically zero.

December 1968 D139



P22/13 POTCORES
Potcores with standard pe values l)
T catal. No. 4322 022 2.... with nut
i o T 4322 022 0.... without nut
tance (%) 3B7 3H1 3D3 4C6
15 | 162 + 1 ~ - - 6810
22 | 134 + 1 - - - 6820
33 | 109.4 + 1 - - 6430 6830
47 91.7 + 1 - = 6440 =
68 76.2 + 1 6050 6250 6450 -
100 62.8 + 1.5 6060 6260 - -
150 51.3 + 2 6070 6270 - -
220 42.4 4+ 3 6080 6280 - -
330 34.6 + 3 6090 6290 - -
720 23.4 +25 - - 6400° -
1840 14.6 +25 6000* | 6200" - -

Number of turns N = \/ L (L in 1073 H)

Potcores with standard AJ, factors l)

. 4322 022 2.... with nut
ay | corzesponding | tolerance on | catal. No- 595 970 without nut
%) 3B7 | 3H1 | 3D3 | 4C6
25 9.9 +1 7810
40 15.8 +1 - - - 7820
63 25 +1 - - 7430 | 7830
100 39.5 +1 7040 | 7240 | 7440 | 7840
160 63.5 +1 7050 | 7250 | 7450 =
250 99 41,5 7060 | 7260 s =
315 124.5 +2 7070 | 7270 - -
400 158 +2 7080 | 7280 = =
630 249 +3 7100 | 7300 = -
1000 395 +3 7110 | 7310 - -
Inductance L = N2Ap, (in 10-9 H)
l—)—S—eTa_Notes on the previous page. mvailable without nut.
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POTCORES P22/13

DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

4 _}}HH 7244330
T
Aa :u¢=3 SSEE
) Mk :
268l =
T 100111 5 u -: g
FF150] m=s uE =
220 SS=masscSSEaN
O+
T 2 BssS=ss
ettt Sasast22ssanss s
i it it
-2H+H = = e
250 s
_4*'| 50 -
—6FF100 >
-8 ¥ ] §
AAL aap RS
1163
(%)
-10
0 0.2 04 06 08 h 1.0

Increase of the o and decrease of the Ay factor for different ue values and Ap,

factors as a function of the relative winding height on a single-section coil for-
mer.

Valid for ferroxcube 3B7, 3H1 and 3D3 only.
Example: On a single-section coil former only 0.4 part of the available height

is used. A potcore with ue = 68 in that case obtains an « factor of
76.2 +1.25 %.
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it

20 7Z4L4L323 AL=63
%
16 N
N h
100
12
4 160
8 .
AA ’ A 250
PAE o0 2 o =
. 2 00
T THEHB30
; 3= Zs
Sewe=s SR e R 1,220
sass 5 ST150
5 ¥ I 100
- 2 68
47
P % 33
0 02 0.4 06 08 , 10
w

Variation of the ¢ and Ay, factors for a coupling winding of one layer as a func-

tion of its winding height hy on a single-section coil former.

Valid for ferroxcube 3B7, 3H1 and 3D3 only.

Example: On a single-section coil former a coupling winding is laid on 0.7 of
the available height. A potcore with ue = 68 obtains for that winding
an o factor of 76.2 - 1.7 %.
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COIL FORMERS

GENERAL
Four types of coil former can be supplied:

- with one section
- with two sections
- with three sections

- with one section and with soldering pins to fit 0.1" and 2.50 mm grid.

The dimensions conform with the following specifications: I.E.C.133 (interna-
tional), C.C.T.U.06-02 (France) and D.1.N.41 294 (Germany).

The dimensions in the drawings are in mm.

SINGLE-SECTION COIL FORMER

Catalog number 4322 021 30300
Material polycarbonate K486
Window area 28 mm?2

Mean length of turn 4.4 cm

Max. temperature 130 °C

,0.45™"
o —>Lle065™
9-0,15

D.C. losses

RO ]. l 3
—==—x-—x11.0x 10° Q/H
L pe fcu /
Weight 0.35 g

December 1967
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COIL FORMERS

TWO-SECTION
COIL FORMER

Catalog number
Material

Window area

Mean length of turn
Max. temperature

THREE-SECTION
COIL FORMER

4322 021 30310
polycarbonate K486
2 x 13 mm?2

4.4 cm

130 °C

Catalog number
Material

Window area

Mean length of turn

Max. temperature

4322 021 30320
polycarbonate K486
3x8.2 mm

4.4 mm2

130 °C

7250775
28-10-'66
035™" || | 0A5™n
055 | 511,065
9-8;
D.C. losses
R_0= 11 3
L % fou x11.6x 10° Q/H
Weight 0.4 g

TZ07% )
2-0-%
035™in .045mn
055™] 0.65M
9-81s
D.C. losses
RO 1 1 3
—=—x—x12.4x10° Q/H
T He fcu /
Weight 0.45 g
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COIL FORMERS

P22/13

SINGLE-SECTION COIL FORMER WITH SOLDERING PINS

252015

27.2™x
21.8*%2

>

1783,

Catalog number -

Material

Window area
Mean length of turn

Max. temperature

0.3+002

353:02

15602
*1072-315

24.7t0

|| L045™n
_al | 065™ax

0
9-o15 72507731

1-9-'§7

07 +8.0§
04805

4322 021 30110

reinforced polyester
with brass dip-
soldered pins

28 mm?2
4.4 cm
130 °C

Max. dipsolder tem-

perature for 5-6s 280 °C

D.C. losses:

R() 1 1 3
—~=—x—x11.0x 10° Q/H
L ue fcu /
Weight 0.45 g

The coil formers are packed in boxes containing 5 layers of 50 coil formers,
so please order in multiples of 50.

LI
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P22/13 COIL FORMERS

L

The soldering pins are arranged to fit printed-wiring boards with a 0.1 inchgrid
as well as those with a 2.50 mm grid.

The pin length is sufficient for a board thickness of up to 3 mm. The board
should be provided with holes 1.3 + 0.1 mm diameter.

For this coil former the potcore halves must be cemented together, and it is
recommended to cement the coil former to the lower potcore half.

p D | LA 7)
1Y Wit 4

[ \

\ - jl( -

\ RN /Aj '
N <// e 5 T
LPTTY [T
A N7 /4

\/ \
O Il O
JiAY
VAR SRIN
<« LT Zao\
DT s

7247202
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P22/13

INDUCTANCE ADJUSTMENT

ADJUSTORS
| A
Y A
o~ o~
o o
+H b
- . o x | | o
3o g ‘
b | | o | |
5 | ! S |
H Ol |
g T T o ‘
§ 3
hor Y -
i |
o 3 (=
) 1
+__‘M2 | pitch 0.4

Fig.A Fig.B

The tolerances on inductance of the pre-adjusted potcores (with adjustor) are
given on the pages "Potcores". After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to the required value with an

accuracy < 0.03 % by means of a continuous inductance adjustor. Such an ad- =—

justor increases the inductance of the coil, see following pages.

The adjustor is screwed through the potcore into the nut and is held in position
by the corner edges on the top of the adjustor. For special requirements a big-
ger or smaller adjustment range may be obtained by using an adjustor belonging
to the next higher or lower effective permeability.

The influence of the adjustors on the variability of the inductance is negligible.
The maximum permissible temperature is 110 °C.

Table II shows the type of adjustor recommended for different potcores.
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P22/13 INDUCTANCE ADJUSTMENT

Table I, types of adjustor Table II, recommended application
Fig. | colour | catalog number A 3B7/3H1/3D3 |  4C6
B yellow | 4322 021 31000 " L catal. No. 4322 021 .....
B white 4322 021 31020
B | green |4322 021 31040 15 4 ~ giggg
B red 4322 021 31060 29 - 31000
A brown | 4322 021 31100
B black 4322 021 31240 63 SAHD s1b0y)
33 31040 31020
100 31060 -
47 31060 =
68 31000 -
160 31000 -
250 31020 -
The adjustors are packed in 100 31020 =
bags of 100, so pleaseorder 150 31100 =
in multiples of 100. 400 31100 -
220 31100 -
630 31100 -
330 31240 -

NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nut them-
selves.

M2
] v
: St -
% S
el &
| '
T %
o
Catalog number 4322 021 30150
Material polycarbonate
Max. impregnation temperature for 24 hours 120 °C

Recommended distance from mating surface tonut 3.6+ 0.15 mm

For more information see Potcores General, Inductance adjustment.
The nuts are packed in bags of 100, so please order in multiples of 100.
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INDUCTANCE ADJUSTMENT P22/13

ADJUSTMENT CURVES

adjustor 4322 021 31000

Pe=22
14 Odjustor 4322 021 31060 & N
T
= AL. i
Pe=15 \ T in%
12 \ 2
ALines,
10 / 10
4C6 | 4C6 4
T 8 / 8 \
>/
6 /, 6 /
4 / 4
2 // 2 //
2 4 6 ] 0 12 2 4 6 [] 10 12
72649872 number of revolutions STEResia number of revolutions
—_— — >

adjustor 4322 021 31040 for 387 3H1 3D3
4322 02131020 for 4C6

=33 N
4hy, 1t /
4
adjustor 4322 021 31060
12 2 T
Ue =47 /{

10 10

387/3H1

303 \\7// i /4/
8 [4C6 7 8 .

3B7/3H1
/ / 4 ALine, 303 ;/
6 L 6
/17 Vi
4 L4 / 4
4 T 4
y
2 / / 2 /,’
2 4 6 8 10 12 ssadieii 2 4 6 8 10 2
. number of revolutions ' numberof revolutions
7244989, —_ —
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INDUCTANCE ADJUSTMENT

i adjustor 4322 021 31000

T
u=68
10
ALI'I'I % ,/
L g
8 -
I 3B7/3HI———’““_‘” 7z
D3
6 ‘ r:/
/ y ]
¢ / :
V4 \
2 i
74

72420611

- adyustor 4322 021 31100

4 6 8 10 22

number of revolutions
—_—

-
Ue=100 ~
Je=l T T2
A—LLiﬂ"/o 8 /
3B7/3Hr
6
4
/
2 //
]

2 adjustor 4322 021 31020
1.

2 4 6 8 0 12

7242509.1 .
number of revolutions
—_—

adjustor 4322 021 31100

\ T "=
Ue =150 / He=220
12 / 12
10 / 10 —
éL—L in% P / ALL in% g //
3B7/3HI\4 3B7/3H1-]
T 6 T 6 [~
4 / 4 /
1 // ) //
7242522.1 4 6 g 0 12 TR 4 6 8 10 12
i number of revolutions w2523 number of revolutions
BRSE— —_
% adjustor 4322 02131240
=330
a He
L 12 N
(%) /
10
T 3B7/3H1 /
Y
6 /
6 /
4 /
2
4
0
0 2 4 6 6 10 2

72492491

number of revolutions
P
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P22/13

MOUNTING PARTS

MOUNTING
!
/. ; Mark )
2 @) G) YU G«
33 '
7 Tz i L /tjﬂ\. 4
5 i D\
i AN | / 7 N
g 7\ RGEWY
~ Tl - o 2 __{Tm 4 ml
R é{ o I = { |
o 7N I 2 i Eﬂ#
% | NS S
| g E ,:‘ N2 V
¥

Q 308
’, 72424081

184 ™xs: 3

. Z
3max 7, 2 max
“ = E,
% s
7
%
&

(1) tag plate 4322 021 30460 (4) nut 4322 021 30710
(2) brass container 4322 021 30540 (5) fixing bush 4322 021 30720
(3) spring 4322 021 30650 (6) soldering spring 4322 021 30700 (8x)

The core is suitable for mounting on printed-wiring boards and on conventional
panels.

The parts 1, 2, 3 (and 6) are sufficient to construct an assembly for use in com-
bination with printed wiring.
If stranded wire is applied the use of a soldering spring (6) is recommended.

Part A of this spring is put over the pin; then the wire is put in B and lip C is
bent over.

For solid wire the soldering spring is not strictly necessary.

The eight soldering pins arearranged tofit printed-wiring boards with a 0.1 inch
grid as well as those with a 2, 50 mm grid.

The pin length is sufficient for a board thickness up to 3 mm. The board should
be provided with holes of 1.3 + 0.1 mm diameter.

1)y There is another mark hole in a similar position on the top of the container.
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P22/13 MOUNTING PARTS

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil
assembly may then be mounted on panels having a thickness of up to 2 mm. The
panel should be provided with a hole of 8.5 mm diameter.

It is recommended to place the spring (3) in the position indicated in order to
obtain the best stability against shock and vibration.

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which is
required is approximately 140 Newton. After bending the lips the spring will
have the correct tension.

PART DRAWINGS (dimensions in mm)
(1) Tag_plate 4322 021 30460

Plate : reinforced polyester

Pins : phosphorbronze, dipsoldered

1.5:40
15 £02 21101
g
+H
@«
g
S S = =
g &l -
8 2]
4 : Z
5+005 ‘ 6
» ———|
1012005 e
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MOUNTING PARTS P22/13

(2) Container 4322 021 30540
Material : brass, nickel plated
39*P

1

$23.2max
- - lil = =

+
VTR —

5102 l | 2502

-~
803 | 15.2 03
20301
72506710

26-12-'68
(3) Spring 4322 021 30650

Material : chrome- nickelsteel
in extended
position

21530
1801/

>

1601
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P22/13

MOUNTING PARTS

(4) Nut 4322 021 30710

Material : brass, nickel plated

|

2102

T

| 3.

—t N
S| =

| <

T

7

| 7250857

: 25-6-'65

(5) Fixing bush 4322 021 30720 (6) Soldering spring 4322 021 30700

Material : brass, nickel plated Material : brass, dipsoldered
. MB8x0s i
6+%l l l $
| o ' 5
T T T t . . _1_ R
N B 1 |
I Il 8 < | T
L | 4 T
j ) | 1l ] v
4
| If | L \ t
1
5 ' ; N
3 | 5
- ] & | &
E .
. 2 |
I 0.2 £005
7250656 2.3t02
Tieanse - 7250658
25-6-65
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P22/13

CHARACTERISTIC CURVES

He - @ curves
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CHARACTERISTIC CURVES

P22/13

TYPICAL Q-CURVES FOR FXC 3B7 AND 3H1
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P22/13
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P22/13
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P22/13

CHARACTERISTIC CURVES

TYPICAL Q-CURVES FOR FXC 3D3
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P22/13

CHARACTERISTIC CURVES

<Ol

(ZHY) 4 <-—

0l

HHNUOA "TIOD NOLLDHS-OM.L

_.OF S

4

89 = o1
£ae OXA

-0l

0

00¢

/4

00

L
’,—‘

’d

009

=

AN

008

H/2591S

000l

00zl «

505
6€S
9LS

oy
69
SEl

9L2°0
618°0
vl€

@

(H/D)
1/°%%

suiny

jo saqunu

(Hw)

aAINd

N 0 A O O

Il

O
oowiL

P2E0SZL

oost

D167

December 1967



CHARACTERISTIC CURVES

P22/13
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P22/13
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CHARACTERISTIC CURVES

P22/13

INDUCTANCE VARIATION AS A FUNCTION OF AT~
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P22/13

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES P22/13

HANNA CURVES
Indicating optimum inductance for a certain ue-value and direct current.

Typical values

10_1 L LLER 71‘.6%0
T 11107
FXC 3H1
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CHARACTERISTIC CURVES

Typical values
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P26/16

POTCORES

INTRODUCTION
Three types of core can be supplied:
- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with an air gap) which are provided with a nut
for an adjustor. These have a relative effective permeability (ue) in accordance
with the Eg range of values or an inductance factor (A1) in the R5 range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifications:
I.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France), D.I.N. 41 293 <=—
(Germany) and B.S. 4061 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalog number.
Quantity: a primary pack contains 20 potcore halves or 10 pieces of pre-adjusted
potcore, so please order in multiples of these quantities.

SEPARATE POTCORE HALVES

Dimensions in mm

L ol AP
212738 . 5592
3806 0.5 *92

~
=] <3
2l (] oo
’D?oy—_ _.__A_Lnl
b =
ey e
4

7250884
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P26/16 POTCORES

Versions

ferroxcube grade

catalog number

3B7
3H1
3D3

improved 3E1
4C6

4322 020 22000
4322 020 22010
4322 020 22020
4322 020 22140
4322 020 22110

Properties

For toroidally wound core halves the values in Table I are guaranteed.

Table I t(e‘;?:p;. grade
3B7 3H1 3D3 4C6
T.F.x 100 | +5 to+23 = +0.5t0+1.5] - -2 to +4
+5 to +55 = - =
+23 to +55 - +0.5t0 +1.5 - 0to+6
+23t0+70| -0.6 to +0.6 L) 0to 2 -
D.F. x 106
(10-100 min)| 23+ 1 <4.3 < 4.3 19 <10

For the combination of two potcore halves randomly chosenfrom a batchand pressed
together with a force of 200 Newton, the values in Table II are guaranteed at

254 1096,
Table 11 B | frea. =
(Gs) | (MHz) | 3B7 3H1 3D3 | impr. 3E1 4C6
He <1 |0.004 | > 1430 | > 1430 - 2300-3825 -
<1 | 0,1 - - > 550 - >93
AL <1 | 0.004 - - - 7250-12000 -
@ <1 |0.004 | <14.9| <14.9 - - -
—_— <1 |o0.1 = - <24.1 < 58.0
—x100 | <1 |0.004 |<1.2 | <1.2 - %25 -
Hi <1 |01 |<5 <5 <8 <20 -
<1 |o0.5 - - <14 <200 -
<1 |1 - - <35 - -
&1 {8 - - - - <40
<1 |10 - - - - < 100
q2-24-100 | 15-30 | 0.004 | <1.8 | <1.4 - <3.0 -
3-12 | 0.1 - - <3.0 - <10

1) For orientation: +1.5 to +1.5.
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POTCORES P26/16

PRE-ADJUSTED POTCORES

Dimensions in mm

255%05
[ 21,2"'%B P 16 01
L 1t
W
nut
' >
©
SIS 5= o —
bl Jé

7250885

29%015

With nut, catalog number =4322 022 244
Without nut, catalog number = 4322 022 0....

Weight =20 g
3.76 cm

Effective length le
e = 4.00 cm-1
Effective volume Ve = 3.53 cm3

Notes to the tables on the next page

1. Examples of catalog number:
He = 15, grade 4C6, potcore with nut, catalog number = 4322 022 28810
A1, =100, grade 3B7, potcore without nut, catalog number = 4322 022 09040

2. The inductance will only be within the given tolerance if the winding space of
the coil former is completely filled.

3. The versions marked with a * are only available without nut because adjust-
ment would not be possible as the air gap of these potcores is practically
zero.

[
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P26/16

POTCORES

Potcores with standard pe values 1)

tolerance | X N0 022 01 without nut
He Lo on induc - B
tance (%) 3B7 3H1 3D3 4C6
15 146 + 1 - - - 8810
22 120 4 1 - - - 8820
33 98.2 + 1 8030 8230 8430 8830
47 8243 + 1 8040 8240 8440 -
68 68.4 £ 1 8050 8250 8450 -
100 56.4 + 1.5 8060 8260 = -
150 46.1 + 2 8070 8270 - -
220 38.1 + 3 8080 8280 - -
330 31.0 + 3 8090 8290 - -
730 20.8 + 25 - - 8400 * -
1910 12.9 + 25 8000 | 82007 - -
Number of turns N =& \/I (L in 10-3 H)
Potcores with standard Aj, factors 1)
o e T— catal. No.: 4322 022 2.... with nut
Aj, —— on induc- 4322 022 0. ... without nut
e -value tance (%) 3B7 3H1 3D3 4C6
63 20 + 1 9030 9230 9430 9830
100 31.8 + 1 9040 9240 9440 9840
160 g1 i 1 9050 9250 9450 -
250 79:5 + 1 9060 9260 9460 -
315 100.2 + 1.5 9070 9270 - -
400 127 + 2 9080 9280 - -
630 200 43 9100 9300 - -
1000 318 + 3 9110 9310 - -
1600 510 + 3 9120 6320 - -

Inductance L = N2A| (in 10~-9 H)

l) See Notes on the previous page.
*) Only available without nut.
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POTCORES P26/16

DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

4 T 72443311
HHHH
Aa “23.33 PSS
"0 TR
2 11 ISIB - as & = N
O 100R R TR e
T 15 EEEm== in SSmEEEn=SNER
Unzan ERasanss
A, =1000 S Ssmmmms=== EEs=Crars
i ) e =
i §I3O |t a8 an — - 5
1| — ® 4
~2p 400 =1
! =
7250 2
..4 . P o
1160 P
-6 »
1100
_.8 Q
@:{h
AAL
(%)
-10

0 0.2 04 06 08 4 10

Increase of the o and decrease of the A, factor for different e values and Ap,

factors as a function of the relative winding height on a single-section coil for-

mer.

Valid for ferroxcube 3B7, 3HI1 and 3D3 only.

Example: On a single-section coil former only 0.4 part of the available height
is used. A potcore with pue = 68 in that case obtains an a factor of
68.4 +1.25%.

[
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P26/16 POTCORES

[

20 7244324
%
6 A =100
12
160
8 /
ammEEay 4250
AAL A A 7
PAu e L el / . 400
- 2 630
2 SRa=SA A e e 1000
ORI ) =330
EEE SRR AR 220
sZare S TR 150
11' N nEEE 100
-4 A N ™ 68
A \~ 47
- 33
0 02 04 06 08 , 10
w

Variation of the o and A, factors for a coupling winding of one layer as a func-

tion of its winding height hy on a single-section coil former.

Valid for ferroxcube 3B7, 3H1 and 3D3 only.

Example: On a single-section coil former a coupling winding is laid on 0.7 of the
available height. A potcore with ue = 68 obtains for that winding an o
factor of 68.4 - 1.7 %.
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P26/16

COIL FORMERS

GENERAL
Four types of coil former can be supplied:

- with one section

- with two sections

- with three sections

- with one section and with soldering pins to fit 0.1" and 2.50 mm grid.

The dimensions conform with the following specifications: I.E.C. 133 (interna-
tional), C.C.T.U. 06-02 (France)and D.I.N. 41 294 (Germany).
The dimensions in the drawings are in mm.

SINGLE-SECTION COIL FORMER

2.7%02
[

e

prp——— ]
If w 0
7o o4
I | &
= o
Bt
== v
7250890
28-10-'86
|.045mn
0.65 ™
108815
Catalog number 4322 021 30330 D.C. losses
Material polycarbonate K486 Rfo _ l_X fix 7.42 x 103 c/H
Window area 39 mm?2 He “eu

Mean length of turn 5.3 em

Max. temperature 130°C Weight 0.5 g

1T
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P26/16

COIL FORMERS

TWO-SECTION
COIL FORMER

Catalog number
Material

Window arca

Mean length of turn

Max. temperature

THREE -SECTION
COIL FORMER

209.3,

4322 021 30340
polycarbonate K486
2 x 19 mm?2

9.3 em

130 °C

Catalog number
Material

Window area

Mean length of turn

Max. temperature

4322 021 30330
polycarbonate K486
3 x 12 mm?

5.3 em

130 °C

7280081
28-10-'86
U

0.45"“”
0.55max [ g~ _0.65 max

.108 85

0.35™"

D.C. losses

Ro _ 1 1 3
— = —x —x 7.79x 10° ©/H
L e feu g

Weight 0.6 g
Hi T |
' & ©
= o~
|1 = 7280892
t 20-10-'68
035™" 1,045mn
055™ | 0BT
108-315
D.C. losses
Ro_ 1 1 3
— = —x—x38.18x 10° Q/H
L e ST x 018X /
Weight 0.7 g
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COIL FORMERS P26/16

SINGLE-SECTION COIL FORMER WITH SOLDERING PINS

25015 0.3 £002
-
3.2%02
|
4
r 1
i
1
12 14
~ 0
3& g 2|3
e &
Y
=
—
0‘.5 min =
0.65 max
7250888.1
1-9-'67
&1 8
oo|oco
+ |
N[
c'c
Catalog number 4322 021 30130 Max. dipsolder temper-
. Bef o oc
Material: reinforced polyester with atre for 568 280 G
brass dipsoldered pins D.C. losses:
i : 2
Window area 39 mm BI:Q _ l—x fl—x 7.42 x 103 o/
Mean length of turn 5.3 cm He leu
Max. temperature 130 °C Weight 0.6 g

The coil formers are packed in boxes containing 5 layers of 40 coil formers, =—
so please order in multiples of 40,
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P26/16 COIL FORMERS

T

The soldering pins are arranged to fit printed-wiring boards with a 0.1 inch grid as
well as those with a 2.50 mm grid. The pin length is sufficient for aboard thickness
of up to 3 mm. The board should be provided with holes 1.3 + 0.1 mm diameter.
For this coil former the potcore halves must be cemented together, and it is recom-
mended to cement the coil former to the lower potcore half.

Nd I> L Tt N
>+ N1 N
\74 \Eifa \\

{ O { O
\ AAN WA
N NN T
N Y. N 1A
- > C\% I%? “\
| NG
e \\ %, \\
; ,f N\ Y/ N\
O { O
N i wiR
RN K
N ~N

7247201
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P26/16

INDUCTANCE ADJUSTMENT

CONTINUOUS ADJUSTORS

| 4
3
N- NK
o o
sl |1 ] TRIBNIE
E = I
™ | d T
o ' <@ |
o | P b« |
(=] b o
b 0| ¥ |
‘\1- ¢ T S ]
S 3
< . i
o o
A l vy
*“‘“ y
M2.6 | pitch 0.45 M2.6 | pitch 045

Fig.A Fig.B
The tolerances on inductance of the pre-adjusted potcores (with adjustor)are
given on the pages "Potcores'. After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to' the required value with an
accuracy < 0.03 % by means of a continuous inductance adjustor. Such an ad-
justor increases the inductance of the coil, see following pages.
The adjustor is screwed through the potcore into the nut and is held in position
by the corner edges on the top of the adjustor. For special requirements a big-
ger or smaller adjustment range may be obtained by using an adjustor belonging
to the next higher or lower effective permeability.
The influence of the adjustors on the variability of the inductance is negligible.
The maximum permissible temperature is 110 °C.
Table II shows the type of adjustor recommended for different potcores.

11T
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P26/16 INDUCTANCE ADJUSTMENT

[

Table I, types of adjustor Table II, recommended application
Fig. | colour | catalog number 3B7/3H1/3D3 4C6
A | green | 4322021 30780 He | AL ["aral. No. 4322021.....
A yellow | 4322 021 30790
A | red | 43220213080 > . N
A brown | 4322 021 30810 63 _ 30780
B white 4322 021 30980
B | grey |43220213100 @ °° 30780 070
100 30780 30790
47 30800
160 30800
68 30980
250 30980
100 | 315 30980
150 30810
The adjustors are packed in 400 30810
bags of 100, soplease order 220 30810
in multiples of 100. 630 30810
330 31090
1000 31090

NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nut them-
selves.

5901

M2.6
| v
! 3
R Bk
el s
* w
| )
7250883 | 3
18-6-65 2=
o
Catalog number 4322 021 30160
Material polycarbonate
Max. impregnation temperature for 24 hours 120 °C

Recommended distance from mating surface to nut 2.940.15mm

For more information see Potcores General, Mounting data
The nuts are packed in bags of 100, so please order in multiples of 100,
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INDUCTANCE ADJUSTMENT

P26/16

ADJUSTMENT CURVES

adjustor 4322 021 30780 adjustor 4322 021 30760
Ty W — AL ' -
= in% | Me=15 / Tin% l;u,=22 /

12 12

/

T 1; '/

|

10
4cs\\J 4C6 \\J
2 i

/
/

7 L/

%)

//

4 [ 8 10 12 2 4 6 8 10 12
7245577.2 number of revolutions 72455782 number of revolutions
e — e ——
adjustor 4322 021 30780 for 387/3H1,3D3
" adjustor 4322 021 30790 for 4C6
AL ., T
—In °/\ =33
co i T |, Qdustor 4322 021 30800
2 7 I :
/w'/ Ue=47 /
[ e / -~
10 10
4C6 I > 7
303 —1 / 4
8| 3B7/3HI=— £ 8 /
/ 3B7/3HI ——1 /
{ 4L in % 3D3 7
/
L /
4 ]
{ 4
)
2 ’ 2
(4
!
2 4 6 &8 10 12 ey 2 & 6 8 10 12
72455802 number of revolutions numberofrevolutions
- . peibsitiacubiil

T
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P26/16

INDUCTANCE ADJUSTMENT

i

@ adjustor 4322 021 30980

v adjustor 4322 021 30980

T
Ue=100

I

Ue =68
2 // 10
0 A - Alinon /

387/3H11——

o, ., it 7/ 387/3H1 ——/
°g // 5
5 1/ 4
/
4 7 2
/ e

e
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P26/16

INDUCTANCE ADJUSTMENT

STEP-BY -STEP ADJUSTORS

These adjustors are used when a continuous adjustment of the inductance is not
necessary. For instance, they are appliedin loading coils to bring the inductance
within a certain tolerance field. They are not suitable for adjusting the induct-
ance to an exact value, as is usually necessary in filters. The increment of the
losses caused by these adjustors is negligible.

A range of 13 flexible conical adjustors is available under the catalog numbers
4322 021 32000 up to ..32120. Each adjustor causes an increase in the induct-
ance; the higher the catalog number, the greater the effect. The influence of
each adjustor on the inductance at different pe values of the potcore can be found
from the graph.

The 10th and 11th figure of the catalog number are indicated on the head of the
adjustor. It should be borne in mind that, when using these adjustors, the in-
ductance of the coil should initially be lower than the wanted value.

When the correct adjustor has been found, it is inserted in the centre hole of the
pot. An adhesive (for instance Pliobond of Good Year) is used as sliding and
fixing material. After fixing the protruding ends are cut off.

The maximum impregnation temperature is 150 °C.
The maximum working temperature is 90 °C.
Material: rubber with powder iron.
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P26/16

MOUNTING PARTS

MOUNTING
# 1 »V( mark )
P 2 U G N s
% 5 P ®
==y I A
T AL
” &
cfﬁ = o = AL o
R A S Ny - B¢
(:V,. s
® , |
CE_ | \NAY
bl s oanmnlg
N (- — M -
3maxV 7 2max ]
/* 221m AT ¥
Trzaesz
(1) tag plate 4322 021 30470 (4) nut 4322 021 30710
(2) brass container 4322 021 30550 (5) fixing bush 4322 021 30720
(3) spring 4322 021 30660 (6) soldering spring 4322 021 30700 (8x)

The core is suitable for mounting on printed-wiring boards and on conventional
panels.

The parts 1, 2, 3 (and 6) are sufficient to construct an assembly for use in com-
bination with printed wiring.

If stranded wire is applied the use of a soldering spring (6) is recommended.
Part A of this spring is put over the pin; then the wire is put in B and lip C is
bent over.

For solid wire the soldering spring is not strictly necessary.

The eight soldering pins are arranged tofit printed-wiringboards with a 0.1 inch
grid as well as those with a 2.50 mm grid.

The pin length is sufficient for a board thickness of up to 3 mm. The board should
be provided with holes of 1.3 + 0.1 mm diameter.

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil
assembly may then be mounted on panels having a thickness of-up to 2 mm. The
panel should be provided with a hole of 8.5 mm diameter.

1) There is another mark hole in a similar position on the top of the container.
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MOUNTING PARTS P26/16

It is recommended to place the spring (3) in the position indicated in order to
obtain the best stability against shock and vibration.

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which is

required is approximately 200 Newton. After bendingthe lips the springwill have
the correct tension.

PART DRAWINGS (dimensions in mm)
(1) Tag plate 4322 021 30470

Plate: reinforced polyester

Pins : phosphorbronze, dipsoldered

18102

——

65:02 1.5¢01 2101

45:02

276202
15.1+0.05

mork | 5o |

11111}
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P26/16 MOUNTING PARTS

LI

(2) Container 4322 021 30550

Material: brass, nickel plated

.
il
i

PR S

3G i 17.920%5

|1 23.820.2 N

7250895
8-7-%66

(3) Spring 4322 021 30660

. . in extended
Material: chrome-nickelsteel position

25801 ;

21.3t04/

021001
1604

V\/\{/ 3
4 7250651

28-5-'65
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MOUNTING PARTS P26/16

(4) Nut 4322 021 30710 (5) Fixing bush 4322 021 30720
Material: brass, nickel plated Material: brass, nickel plated
M8x05
i 3 61-%]
1 = . 1
. =] T I T
H , I
~ I [ o
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i | ) | wl ©
* S
| | y
Y E==E 1y '
z
" :
! el o
A
7250656
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1
(6) Soldering spring 4322 021 30700 g;
Material : brass, dipsoldered -
4
. ] 10
1 | ﬂ
5 | ; N
b I s
o | l i
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L 2.3t02 J‘
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CHARACTERISTIC CURVES

Me-a CURVES
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P26/16

CHARACTERISTIC CURVES

TYPICAL Q-CURVES FOR FXC 3B7 AND 3H1
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P26/16
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CHARACTERISTIC CURVES

P26/16
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P26/16
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CHARACTERISTIC CURVES P26/16

INDUCTANCE VARIATION AS A FUNCTION OF AT ~
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P26/16 CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES P26/16

HANNA CURVES

Indicating the optimum inductance for a certain pe-value and direct current.
Typical values.
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P26/16 CHARACTERISTIC CURVES

I

Typical values
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CHARACTERISTIC CURVES P26/16

CROSSTALK ATTENUATION
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CHARACTERISTIC CURVES
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P30/19

POTCORES

INTRODUCTION
Three types of core can be supplied:
- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with an air gap) which are provided with a nut
for an adjustor. These have a relative effective permeability (ue) in accordance
with the E¢ range of values or an inductance factor (Ap) in the R5 range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifications:
I.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France), D.I.N. 41 293
(Germany) and B.S. 4061 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalog number.
Quantity: a primary pack contains 10 potcore halves or 5pieces of pre-adjusted
potcore, so please order in multiples of these quantities.

SEPARATE POTCORE HALVES

Dimensions in mm

B 30%05 9.452005
[ e
25+g.8 6_5+8,2
43108 0.5+92

M i

N
o

H-CbrH B

L | S o

B

.' AN N\ |

7250896
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P30/19 POTCORES

M

Versions
ferroxcube grade catalog number
3B7 4322 020 22250
3H1 4322 020 22260
3D3 4322 020 22270
improved 3E1 4322 020 22300
Properties

For toroidally wound core halves the values in Table I are guaranteed.

— grade
Table ©C) 387 3H1 3D3 | impr. 3E1
T.F. x 106 +5to +23 = +0.5to+1.5 -
+23 to +55 - +0.5to+1.5 -
+23t0+70 | -0.6 to+0.6 | +0.5to+1.5% 0 to +2
D.F. x 100
(10-100 min) | 23 + 1 = 4.3 < 4.3 <12

For the combination of two potcore halves randomly chosenfrom a batch and pressed
together with a force of 250 Newton, the values in Table II are guaranteed at
23 + 10 '9C.

grade
Table I 8 fieg. )
(Gs) | (kHz) 3B7 3H1 3D3 impr. 3E1
e <1 4 | >149% | > 14% - 2400-4000
<1 100 - - > 555 =
o <1 4 < 18.83% < 13.3* = -
<1 100 - - <21.7*% -
AL <1 4 - - - 9000-15225
tand 46 <1 4 | <1.2 <1.2 - <2.5
H <1 100 | <6 <6 <38 <20
<1 500 - - <16 -
<1 1000 = - < 40 =
99-24-100 15-30 4 £ 1.8 <1 - < 3.0
3-12 100 = - <3.0 =

*) For guidance only.
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POTCORES P30/19

PRE-ADJUSTED POTCORES

Dimensions in mm

Ky 3005
25*§° 189 *01
i i
N %
nut
TN
© 1
~ | | I
Z’ 17

7250897
1)

With nut, catalog number = 4322 022 3....
Without nut, catalog number = 4322 022 1....

Weight = 34g
Effective length le =4.52 cm
€ = _].
b3 5 3.30 cm
Effective volume Ve = 6.19 cm3

Notes to the tables on the next page

1. Examples of catalog number:
ue = 33, grade 3D3, potcore with nut, catalog number 4322 022 30430
Aj, = 400, grade 3B7, potcore without nut, catalog number = 4322 022 11080

1

2. The inductance will only be within the given tolerance if the winding space of
the coil former is completely filled.

3. The versions marked with a « are only available without -nut because adjust-
ment would not be possible as the air gap of these potcores is practically
Zero.

l) For this distance see adjustment curves under Inductance Adjustment.
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P30/19

POTCORES

Potcores with standard pe values 1)

oo || emmee | catl Mo 5550035 112 wihout e
tance (%) 3B7 3H1 3D3
33 89.2 ol | 0030 0230 0430
47 74.7 x 1 = - 0440
68 62.1 + 1 0050 0250 0450
100 51.3 & 1.5 0060 0260 =
150 41.8 £ 2 0070 0270 =
220 34.6 % 3 0080 0280 =
330 28.2 + 3 0090 0290 =
740 18.9 +25 - = 0400*
1990 11.5 £25 0000* 0200* =
Number of turns N = & \/—L‘(L in 10=3 H)
Potcores with standard A factors 1)
AL | comempaning | lememce | RE O ters without
Hgrale fance (%) 3B7 3H1 3D3
100 26.2 +1 = - 1440
160 42 +1 = = 1450
250 65.5 +1 1060 1260 1460
400 105 +1.9 1080 1280 =
630 165 +2 1100 1300 =
1000 263 +3 1110 1310 =
1600 420 +3 1120 1320 -

Inductance L = N2A 1, (in 10~9 H)

l) See notes on the previous page.
*) Only available without nut.
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POTCOKES ; P30/19

DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED
G

T

1

Aa 1 =33 TS
(./o) “‘cl ' -

7244332

=
"
—
(o))
o
1
11

T
(2]
w
\
1
\
\
N,

N

O

AA—8 10 §'7/ @} h

L
(%)
-10

0 0.2 04 0.6 08 1.0

h

‘Increase of the @ and decrease of the A[, factor for different ue values and Ay,

factors as a function of the relative winding height on a single-section coil for-

mer.

Valid for ferroxcube 3B7, 3HI1 and 3D3.

Example: On a single-section coil former only 0.4 part of the available height
is used. A potcore with pe = 68 in that case obtains an « factor of
62.1+1.25%.

I
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P30/19 POTCORES

ZG 7244325 AL=100
%
16
NN / 160
12 7
y
8 / 11250
: At
A ,r
AA afhanzas 400
AR ——— s
i HAA A 630
BdCNRENE v P =004 1000
= A2ZdBT=a S=m 1600
¢ sss=s=s SRR =330
BECoaar2ar P L T T =020
e - i 111150
A =100
4 . M 68
4 I 47
I' ]
33
-8
0 0.2 04 06 08 4 10
w

Variation of the o and Aj, factors for a coupling winding of one layer as a fumc-

tion of its winding height hy on a single-section coil former.

Valid for ferroxcube 3B7, 3H1 and 3D3.

Example: On a single-section coil former a coupling winding is laid on 0.7 of
the available height. A potcore with ue = 68obtains for that winding an
a factor of 62.1 - 1.6%.

D214 April 1969
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COIL FORMERS

GENERAL
Three types of coil former can be supplied:

- with one section
- with two sections
- with three sections

The dimensions conform with the following specifications: I.E.C. 133 (interna-
tional), C.C.T.U. 06-02 (France) and D.I.N. 41 294 (Germany).
The dimensions in the drawings are in mm.

SINGLE -SECTION COIL FORMER
32%02

7280098
1-10-'s8
I 0'55"\!“
214.7—82 0.7 5 max
= > 12835
Catalog number 4322 021 30360 D.C. losses
Material polycarbonate K486 RTO _ ix f_l 5.07 x 103 Q/H
Window area 55 mm2 He ‘lcu
Mean length of turn 6.2 cm
Max. temperature 130 °C Weight 0:75 g
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P30/19 COIL FORMERS

TWO-SECTION 3.2%02
COIL FORMER

L 2w,
Catalog number 4322 021 30370
Material polycarbonate K486
Window area 2 x 26 mm?2

Mean length of turn 6.2 cm
Max. temperature 130 oC

THREE -SECTION

i 3.2%02
COIL FORMER -~

’ 2478,
Catalog number 4322 021 30380
Material polycarbonate K486
Window area 3 x 16 mm?

Mean length of turn 6.2 cm

Max. temperature 130 9¢

20-10-'86
U
Qsinin [1 l 055 min
0.25™max. | 0.75 mex
0

| 128.9,
D.C. losses
RO _ 1 1 3
T X o x 5.38 x 10° Q/H
Weight 1.0 g

055™min

0.75™

1288,

D.C. losses

Ro_l

1

20=- -y~ x5.74x 103 Q/H

I He

Weight

fcu

1.2 g
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INDUCTANCE ADJUSTMENT

CONTINUOUS ADJUSTORS

]
| v
x
5 gli tgn :
e TRIBRIE ¥ |
(év) | I | g’) ] I ! o
g [l 9 V7 5 |
d | 7 ‘ o '
by 0y | 2
< T T 'q_ l
3 _ .
o
3 3 e
03 Ak =[3
4 3 <
=] S o
vy l A A |
+—- =
M2.6 |pitch 0.45 |IM2.6 | pitch 045 M2.6 |pitch 0.45

72508061

72808871 72809011
26-5-'67

26-5-'87 21-6-'68

Fig.A Fig.B Fig.C

The tolerances on inductance of the pre-adjusted potcores (with adjustor) are
given on the pages "Potcores'. After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to the required value with an
accuracy < 0.03 % by means of a continuous inductance adjustor. Such an ad-
justor increases the inductance of the coil, see following pages.

The adjustor is screwed through the potcore into the nut and is held in position
by the corner edges on the top of the adjustor. For special requirements a big-
ger or smaller adjustment range may be obtained by using an adjustor belonging
to the next higher or lower effective permeability.

The influence of the adjustors on the variability of the inductance is negligible.
The maximum permissible temperature is 110 °C.
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INDUCTANCE ADJUSTMENT

g

Types of adjustor and recommended applications.

Fig. colour catalog number i

4322 021 ..... He Aj,
A green 30780 33 100
A red 30800 47 160
B white 30980 68 250
B white 30980 100 400
A brown 30810 150 630
B grey 31090 220 1000
C black 31120 330 1600

Packaging: bags of 100 (So please order in multiples of 100).
NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nut them-

selves.

Catalog number

Material

Max. impregnation temperature for 24 hours

Recommended distance from mating surface to nut
(see Adjustment curves)

For more information see Potcores General, Mounting data.

4322 021 30160
polycarbonate
120 °C

3.35+ 0.15 mm or
4.35+ 0.15 mm

The adjustors are packed in bags of 100, so please order in multiples of 100.

D218 “

” December 1969



INDUCTANCE ADJUSTMENT P30/19

ADJUSTMENT CURVES

3 adjustor 4322 021 30760 - adjustor 4322 021 30800
I T T
He=33 U=47
e = ale
L // - L
% 8 v °/o 8
397/3;/1’——'7 / 3B87/3H1—
303 “/— 303 —
6 / &
//
4 // 4 /
/ f distance between 2 / / distance between
= / nut and mating | / nut and mating |
/ surface is335mm surface is335mm
7242055.2 2 4 6 8 10 . 12 7242056.2 2 4 6 8 70_ 12
number of revolutions number of revolutions
— S ae o
2 adjustor 4322 021 30980 - adjustor 4322 021 30980

T T
Ue=68 ) Ue=100

al® / AL

L L

% 8 V4 s 8 a
3B7/3H1 —'—Z / - i
303 /

. a ’ /

4 /‘, 4 /

2 distance between 2 A distance between |
nut and mating / nut and mating
surface is335mm surface is335mm

e I L | L L
4 3 8 10 12 2 4 6 8 10 12
72420872 number of revolutions rRez0se number of revolutions
e —_—
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P30/19 INDUCTANCE ADJUSTMENT

. adjustor 4322 021 30810 16 adjustor 4322 021 31090
T T >
= aL He =220
Ue=150 aL
ALTO /—‘ ,j 14
_— o
- / /
%k 12
5 3B7/3H1|__ /’ /
6 10 /
/ w730 | /
4 / -] /
2 / distance between | 6
5 / nut and mating /
surface is.1315mm
L | Z
e 2 4n mbgr of ievollrzionslz
& .
> 2 distance between
nut and mating
surface is335mm
1 | |
2 4 6 8 0 12
number of revolutions
72449582 —_—
mad_justar 4322 021 31120
T
=330 ,
12 /
10 /
AL 387/3H1-]
L i
% 8 ==
: /
. //
/ L
2 distance between-
/ nut and mating
/ SerfaceI is4.{5mm

724.3791.2 2 4 6 8 10 12 14 16
number of revolutions
—_—
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INDUCTANCE ADJUSTMENT P30/19

STEP-BY-STEP ADJUSTORS

These adjustors are used when a continuous adjustment of the inductance is not
necessary. For instance, they are applied in loading coils to bring the induct-
ance within a certain tolerance field. They are not suitable for adjusting the in-
ductance to an exact value, as is usually necessary in filters. The increment of
the losses caused by these adjustors is negligible.

A range of 13 flexible conical adjustors is available under the catalog numbers
4322 021 32000 up to 021 32120. Each adjustor causes an increase in the induct-
ance; the higher the catalog number, the greater the effect. The influence of
each adjustor on the inductance at different ug values of the potcore can be found
from the graph.

The 10th and 11th figure of the catalog number are indicated on the head of the
adjustor. It should be borne in mind that, when using these adjustors, the in-
ductance of the coil should initially be lower than the wanted value.

When the correct adjustor has been found, it is inserted in the centre hole of the
pot. An adhesive (for instance Pliobond of Good Year) is used as sliding and
fixing material. After fixing the protruding ends are cut off.

The maximum impregnation temperature is 150 °C.
The maximum working temperature is 90 °C.
Material: rubber with powder iron.

©g8 /405 mark
i 7241704 A
2 (%) Y ki

14 / ]
7Y /f |
I ]
- /'./ - 50
— =
] 0 A%
3 VAR
_® 8 A } |
= AL A | dwe=a20
5 6 A D / |
He=
4
2 (A ———— |
M | | L |
$51.9, & T . .
. 0 { B O S [ 1 1 1 ]
5 g1o1 0001020304 05060708 09 10 1 2
- —— 10%and 11*"figure of catalog
22 $6.3:08 number 4322 021 32..0

Dimensions in mm
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MOUNTING PARTS

MOUNTING
Mark ! e
N
\ 17\
A
§ FRN S
< _ [ AR\
N 1 \UP/IBEVS) B c
e \ s
P 9
<
J |
X |
208
_7.Z.AZMD|
(1) tag plate 4322 021 30480 | (4) nut 4322 021 30710
(2) brass container 4322 021 30560 | (5) fixing bush 4322 021 30720
(3) spring 4322 021 30670 | (6) soldering spring 4322 021 30700 (9x)

The core is suitable for mounting on printed-wiring boards and on conventional
panels.

The parts 1, 2, 3 (and 6) are sufficient to construct an assembly for use in com-
bination with printed wiring.

If stranded wire is applied the use of a soldering spring (6) is recommended.
Part A of this spring is put over the pin: then the wire is put in B and lip C is
bent over.

For solid wire the soldering spring is not strictly necessary.

The nine soldering pins are arranged to fit printed-wiringboards with a 0.1 inch
grid as well as those with a 2. 50 mm grid.

The pinlength is sufficient for a board thickness of up to 3 mm. The board should
be provided with holes of 1.3 + 0.1 mm diameter.

l) There is another mark in a similar position on the top of the container.
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MOUNTING PARTS P30/19

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil
assembly may then be mounted on panels having a thickness of up to 2 mm. The
panel should be provided with a hole of 8.5 mm diameter.

It is recommended to place the spring (3) in the position indicated in order to
obtain the best stability against shock and vibration.

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which

is required is approximately 250 Newton. After bending the lips the spring will
have the correct tension.

PART DRAWINGS (dimensions in mm)

(1) Tag plate 4322 021 30480

Plate: reinforced polyester
Pins : phosphorbronze, dipsoldered

32.2:02
10.3:02

0.6:01

10.120.05 s
mark 15.1£005

[
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MOUNTING PARTS

(2) Container 4322 021 30560

Material: brass, nickel plated

< 803

$0.2

32.3max

N
o
¥ :
| ]
| i
|
— | |
6202
+03
1570
580 2091015
> >
7250903
28-1-66

(3) Spring 4322 021 30670

Material: steel

mark

8.2:01 |
10EM
28.5¢01

in extended
position

30.2201

251201

28-5-'65
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MOUNTING PARTS P30/19

(4) Nut 4322 021 30710 (5) Fixing bush 4322 021 30720

Material: brass, nickel plated

Material: brass, nickel plated

i M8x0.5
61-8.1
|
T T
|y
S H
H
. ©
| l P
1 | v
[ I N | v
1
1 :
z z
= =
y
7250656
7250657 1n-3-'66
25-6-'65
!
(6) Soldering spring 4322 021 30700 4 ' L b
Material: brass, dipsoldered = [ 5
£
4 1
y - 4
[
[ Y
1 - —
- | ; i}
S l 3
> | | =
| g
.
0.2 005
r 2.3%02

7250658
25-6-'65
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CHARACTERISTIC CURVES

ue-a CURVES
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CHARACTERISTIC CURVES

P30/19
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P30/19
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CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P30/19
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CHARACTERISTIC CURVES P30/19

INDUCTANCE VARIATION AS A FUNCTION OF AT~
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CHARACTERISTIC CURVES

HANNA CURVES

Indicating the optium inductance for a certain pe-value and direct current.
Typical values.
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CHARACTERISTIC CURVES P30/19
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P36/22

POTCORES

INTRODUCTION
Tilree types of core can be supplied:
- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with an air gap) which are provided with a nut
for an adjustor. These have a relative effective permeability (ug) in accordance
with the Eg range of values or an inductance factor (AL) in the Rg5 range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifications:
I.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France), D.I.N. 41 293
(Germany) and B.S. 4061 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalog number.
Quantity: a primary pack contains 8 potcore halves or 4 pieces of pre-adjusted
potcore, so please order in multiples of these quantities.

SEPARATE POTCORE HALVES

Dimensions in mm

355405 1095005

73'5
05 02

A Q
©
(=] <
+ N‘o oo
Yo —
| 3 —
Nl —

v
S \\ |

7250919

g
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POTCORE

S

Versions
ferroxcube grade catalog number
3B7 4322 020 22500
3H1 4322 020 22510
3D3 4322 020 22520
Properties

For toroidally wound core halves the values in Table I are guaranteed.

—_— grade
Table 1 (oC) 387 3H1 3D3
T.F. x 100 +5 to +23 +0.5to+1.5
+23 to +55 +0.5to +1.5
+23 to +70 -0.6 to +0.6 Iy 0to+2
D.F. x 100
(10-100 min) 98 4 1 < 4.3 <4.3 <12

For the combination of two potcore halves randomly chosen from a batch and
pressed together with a force of 350 Newton, the values in Table II are guaran-

teed at 25 + 10 °C.

B rade
Table II b feed. 2
(Gs) (kHz) 3B7 3H1 3D3
Me <1 4 > 1520 > 1520
<1 100 > 560
@ <1 4 < 11.7 2107 -
<1 100 - <19.3
ey 106 <1 4 | <1.2 <1.2 -
£ = 1 100 | <6 <6 <8
<1 500 - <18
<1 1000 <45
— 49-24-100 15—'30 4 51.8 il.O
3-12 100 <3.0

1) For orientation: +0.5 to +1.5.
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POTCORES P36/22

PRE-ADJUSTED POTCORES

Dimensions in mm

35.5+05
- 29.9%) . 21.9%0 .
16 -84 146794
N %
nut
™
©Y b
| = | PR
=
\| 1%

7250920

With nut, catalog number  =43220223....
Without nut, catalog number = 4322 022 1...

Weight = Mg

Effective length le = 5.32cm
Zl—e— = 2.64cm™!
Ae
Effective volume Ve = 10.7 cm3

Notes to the tables on the next page

1. Examples of catalog number:
ue = 33, grade 3D3, potcore with nut, catalog number = 4322 022 32430
A, = 1600, grade 3B7, potcore without nut, catalog number = 4322 022 13120

2. The inductance will only be within the given tolerance if the winding space of
the coil former is completely filled.

3. The versions marked with a = are only available without nut because adjust-
ment would not be possibleas the air gap of these potcores is practically zero.

1) See Adjustment curves.
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POTCORES

Potcores with standard ue values 1)

T catal. No.: 4322 022 3.... w?th nut
e s bl 4322 022 1.... without nut
tance (%) 3B7 3H1 3D3
33 79.7 + 1 = - 2430
47 66.8 + 1 - = 2440
68 55.0 + 1 2050 2250 2450
100 45.8 + 1.5 2060 2260 -
150 37.4 + 2 2070 2270 =
220 30.9 + 3 2080 2280 o~
330 252 + 3 2090 2290 =
750 16.7 + 25 - = 2400*
2030 10.2 +25 2000* 2200" -
Number of turns N = & \/T(L in 10~3 H)
Potcores with standard Aj, factors l)
N — catal. 4322 022 3.... with nut
Ay corresponding —— No.: 4322022 1.... without nut
il tance (%) 387 3HI 3D3
40 8.39 +1 3020 3220 -
100 21 +1 3040 3240 -
160 33.6 + 1 = - 3450
250 52.5 +1 3060 3260 3460
400 84 #:1.5 3080 3280 3480
630 132 +2 3100 3300 -
1000 210 +3 3110 3310 -
1600 336 +3 .3120 3320 -

Inductance L = N2AL (in 1079 H)

1) See Notes on the previous page.

* Only available without nut.
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POTCORES P36/22

DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

4 I%ii}{ 7244333
Y Tk e aas
L) Eefrer <
H 47 L B
T =
1100011 ==aunE Summ
15 H == i
122 s B eaanasEzg tEnc
0 —-»73‘39 = e S -
A 1600 T - ==
F i = N = pany
£1000 - & 2
I =
~ai830 :
Im | o
1400
~4H250 7
6 : e
H-16!
-8 §' §
A it A
L AR T R R
(%)
-10
0 02 04 06 08 4 10

Increase of the @ and decrease of the Ap, factor for different ue values and Ay,

factors as a function of the relative winding height on a single-section coil for-

mer.

Valid for ferroxcube 3B7, 3HI and 3D3.

Example: On a single-section coil former only 0.4 part of the available height
is used. A potcore with ue = 68 in that case obtains an o factor of
55.6+1.20 %.
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P36/22 POTCORES

20 7244326
Y%
16 .
\ ’A.AQA.‘O.QAOA. Q)
NN A, =160
Neseessss 7 L
12
A
250
8 ,,
AA ,/ 400
L
AQL — — — . P4
e ; 630
. AT 1000
:- uy :. r:‘ N a_ ’::‘ as o 1600
Ot S T, =330
Szmsnza 7% N R 220
= Shuac 150
T 100
_4 < N 68
4', + 47
33
-8
0 0.2 04 06 08 10

w

Variation of the ¢ and Ap, factors for a coupling winding of one layer as a func-

tion of its winding height hy, on a single-section coil former.

Valid for ferroxcube 3B7, 3H1 and 3D3.

Example: On a single-section coil former a coupling winding is laid on 0.7 of
the available height. A potcore with ue = 68 obtains for that winding
an o factor of 55.6 - 1.6 %.
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P36/22

COIL FORMERS

GENERAL
Three types of coil former can be supplied:

- with one section
- with two sections
- with three sections

The dimensions conform with the following specifications: I.E.C.133 (interna-
tional), C.C.T.U. 06-02 (France) and D.I.N. 41 294 (Germany).
The dimensions in the drawings are in mm.

SINGLE-SECTION COIL FORMER

34202

||

g 065™n
29692 ol 0 0.85 max
144 g,

Catalog number 4322 021 30390 D.C. losses

ial
Materia polycarbonate K486 'Rfo A « fi £ 5.50 ¢ 103 o/H
Window area 75 mm?2 He Icu

Mean length of turn 7.4 cm

Max. temperature 130 °C Weight 1.2 g
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P36/22 COIL FORMERS

TWO-SECTION
COIL FORMER

Catalog number 4322 021 30400
Material polycarbonate K486
Window area 2 x 35 mm?2

Mean length of turn 7.4 cm
Max. temperature 130 °¢

THREE-SECTION

COIL FORMER e

Catalog number 4322 021 30410
Material polycarbonate K486
Window area 3 x 22 mm?2

Mean length of turn 7.4 cm

Max. temperature 130 °C

l 1443,

D.C. losses

R 1 1l

20- —x—x3.81x 103 Q/H
E ¥ fem * /
Weight 1.55 g

T

I

TZ50923

20-0-68

065™" 065™n

0ss™ [ [ 085™
1448,

Bo. st cansxi0® o/m
L c fcu

Weight 1.8 g

|
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P36/22

INDUCTANCE ADJUSTMENT

CONTINUOUS ADJUSTORS

The tolerances on inductance of the pre-adjusted potcores (with adjustor) are
given on the pages "Potcores'". After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to the required value with an
accuracy < 0.03 % by means of a continuous inductance adjustor. Such an ad-
justor increases the inductance of the coil, see following pages.

The adjustor is screwed through the potcore into the nut and is held in position
by the corner edges on the top of the adjustor. For special requirements a big-
ger or smaller adjustment range may be obtained by using an adjustor belonging
to the next higher or lower effective permeability.

The influence of the adjustors on the variability of the inductance is negligible.
The maximum permissible temperature is 110 °C.

] v
~.- «t
2 3
N
3| 1L H 7 R IRR e
E T
™ | L) T T
©| | | @ I
3 | g | -
i 6 |
:1- T T :f_ l
3| 3
3 i w3
o o
vV l A A
M2.6 | pitch 0.45 M2.6 | pitch 0.45

Fig.A
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P36/22 INDUCTANCE ADJUSTMENT

v s
o o
B R T 1T 1 7] &
| | [ < l ’ | -
g || g | ¢ |
= | l | o | [
3l ) L1 2|\
ol & T Q =
o ' & i
S | S
pet | -
e ‘ Qs
H H
3 <
IS ; S ;
| Y ¥ ¥ Gl
=g T
M26 | pitch 045 M 2.6; pitch 0.45

Fig.D

Types of adjustor and recommended applications for potcores with grade 3B7, 3H1
and 3D3:

Fig. - catalog number potcore
4322021 ..... e AL
A yellow 30790 33 160
B white 30980 47 250
B white 30980 68 =
A brown 30810 100 400
A brown 30810 = 630
C grey 31110 150 =
B grey 31090 220 1000
D black 31120 330 1600

— The adjustors are packed in bags of 100, so please order in multiples of 100.
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INDUCTANCE ADJUSTMENT P36/22

NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nut them-
selves.

7250889 p
18-6-65 $°
o
L
Catalog number 4322 021 30160
Material polycarbonate
Max. impregnation temperature for 24 hours 120 °C
Recommended distance from mating surface to nut 2.85+ 0.15 mm or
(See Adjustment curves) 4.954+0.15 mm

The nuts are packed in bags of 100, so please order in multiples of 100.

For more information see Potcores General, Mounting data.

ADJUSTMENT CURVES

adjustor 4322 021 30790 12 adjustor 4322 021 30960
T T
Ue=33 U=47 /
a0 4’ /
L L
%8 L % 8 /
3B7/3H1 vd i 3B7/3H1-
3023 * 303 7
6 3
// /
/ /
distance between distance between
2 nut and mating 2 nut and mating —
surface is 2.85mm surface is 285mm
1 | 1 | L s 1
72420521 2 4 6 8 10 12 72420531 2 & 6 8 ’q 12
number of revolutions number of revolutions
—_— ———l
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P36/22 INDUCTANCE ADJUSTMENT

2 adjustor 4322 021 30960 > adjustor 4322 021 30810
| T T T T
Ue=68 distance between He=100 /
10 nut and mating | 12
AL surface is 2.85mm 4L 7
L L
b " 10 357380 /
X
& # 8
3B7/3H1 4 /
303 /
4 / 7 6
rd
2 /r .
/ Vi
2 distance between |
ol 2 4 6 8 10 12 nut and mating
- number of revolutions surface is 285mm
—_—y 1 i |

2 4 6 8 0 12

7243792,2 .
number of revolutions

adjustor 4322 021 31110 B
14 : —
. L~
W Lo 0 s | dustor 4322 021 31090
T
// Ue=220 7
10 10
A7 387/3H1 S /
% 8 \ ~ % 8 /
387/3H1—__ | /
6 6 /
4 4 /
2 distance between— 2 distance between |
/ nut and mating nut ond mating
surface is 4.95mm surface is285mm
2 4 6 8 10 12 14 16 2 4 6 8 10 12
72437931 number of revolutions 72437942 number of revolutions
e E—

40djustor 4322 021 31120
1

I
He= 330
12
pd
4% 387/3m1
L ~— /
o e /
7 8
y
6
i 7
2! / distance between |
/ nut and mating
szllrf'ace is 4.]95mm
|
2 4 6 8 10 12 14 16
7243795 number of revolutions
_
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INDUCTANCE ADJUSTMENT P36/22

STEP-BY-STEP ADJUSTORS

These adjustors are used when a continuous adjustment of the inductance is not
necessary. For instance, they are applied in loading coils to bring the induct-
ance within a certain tolerance field. They are not suitable for adjusting the in-
ductance to an exact value, as is usually necessary in filters. The increment of
the losses caused by these adjustors is negligible.

A range of 13 flexible conical adjustors is available under the catalog numbers
4322 021 32000 up to 021 32120. Each adjustor causes an increase in the induct-
ance; the higher the catalog number, the greater the effect. The influence of
each adjustor on the inductance at different ue values of the potcore can be found
from the graph.

The 10th and 11th figure of the catalog number are indicated on the head of the
adjustor. It should be borne in mind that, when using these adjustors, the in-
ductance of the coil should initially be lower than the wanted value.

When the correct adjustor has been found, it is inserted in the centre hole of the
pot. An adhesive (for instance Pliobond of Good Year) is used as sliding and
fixing material. After fixing the protruding ends are cut off.

The maximum impregnation temperature is 150 °C.
The maximum working temperature is 90 °C.
Material: rubber with powder iron.

¢84t % sl 7241703A
éL-L(%)"

=100
i V.
T 12

: i e
A

4.7
54
%
j
E
8

4 — ' I IJ0=
# =ttt
i A
513, 0 (11 B I I A | | i ! 1
aid g . 0001020304 05 06 0708 09 10 1 12
- : — = 10"and 11*" figure of catalog
7250893 ®6.3:05
B-4-% : number 4322 021 32..0

Dimensions in mm
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P36/22

%37.9me

MOUNTING PARTS

MOUNTING

mark”
| N
T (®
/ 4 s A
/ N
AaY/m
P ¥ TR H
% 7T\ Y )
NP i 2F
\\//
~
) L/
NSl A
ANE A A
XT a
208
T
(1) tag plate 4322 021 30490 | (4) nut 4322 021 30710
(2) brass container 4322 021 30570 | (5) fixing bush 4322 021 30720
(3) spring 4322 021 30680 | (6) soldering spring 4322 021 30700 (10x)

The core is suitable for mounting on printed-wiring boards and on conventional
panels.

The parts 1, 2, 3 (and 6) are sufficient to construct an assembly for use in com-
bination with printed wiring.

If stranded wire is applied the use of a soldering spring (6) is recommended.
Part A of this spring is put over the pin; then the wire is put in B and lip C is
bent over.

For solid wire the soldering spring is not strictly necessary.

The ten soldering pins are arranged to fit printed-wiring boards with a 0.1 inch
grid as well as those with a 2.50 mm grid.

The pin length is sufficient for a board thickness of up to3 mm. The board should
be provided with holes of 1.3 + 0.1 mm diameter.

1y There is another mark in a similar position on the top of the container.
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MOUNTING PARTS P36/22

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil
assembly may then be mounted on panels having a thickness of up to 2 mm. The
panel should be provided with a hole of 8.5 mm diameter.

It is recommended to place the spring (3) in the position indicated in order to
obtain the best stability against shock and vibration.

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which

is required is approximately 350 Newton. After bending the lips the spring will
have the correct tension.

PART DRAWINGS (dimensions in mm)
(1) Tag plate 4322 021 30490

Plate : reinforced polyester
Pins : phosphorbronze, dipsoldered

25:05
84,202

e

37.7¢02
03102
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P36/22

MOUNTING PARTS

(2) Container 4322 021 30570

Material : brass, nickel plated

§+03

379max
§£0.2‘
m
|

24,4015

(3) Spring 4322 021 30680

Material : steel

mark

in extended
position

35.7 201

30 01/

D252
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MOUNTING PARTS

P36/22

(4) Nut 4322 021 30710

Material : brass, nickel plated

S

2402

| 7250657
: 25-6-'65

(6) Soldering spring 4322 021 30700
Material : brass, dipsoldered

13 +g.l

(5) Fixing bush 4322 021 30720

Material : brass, nickel plated

M8x0.5
G+g.|
!
1 T f
]y
| -1
Rl
| I wl €
| v
Il I i | 4
i
T
z
=]
v
7250656
n-3-'66

If I [ )\ !
. I -
S I ' 3
o | | 5
o
0.2 £005
23102 §

7250658
25-6~65
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CHARACTERISTIC CURVES

pHe-a CURVES

P36/22
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P36/22

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES

P36/22
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CHARACTERISTIC CURVES P36/22

INDUCTANCE VARIATION AS A FUNCTION OF AT ~

2 7247737
n s
(,/L) FXC3H HH
T 15
He=330
1
He=220
05
le=150
/ TTTT
Ue=100
T
I - " Ue=68
TTTTT
0 ENE RN
0 5 10 15 20
—> AT
. 7246593;
AL HHH
._L- IERSEEE]
%) FXC 3D3
1
Ue=68
05
= He=47
e
- — Ue=33
0
0 5 10 15 20 25 30
—» AT
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P36/22 CHARACTERISTIC CURVES

HANNA CURVES

Indicating the optimum inductance for a certain te -value and direct current.
Typical values.

10—1 I 7246963.2
T T 1171
FXC 3H1
LI3 f = 4kHz
(HA2) B s1gauss
T=26°C
10_2 pe=68‘
100 A4/ ¢
ill
150
N
220
| /
330?'6/ L
07 JININL 4/
T AT 77
VAV 77
J VIir] /7]
7 1717 W/
V7V YA/
Fi !
/7y
V/// /]
0 2030-}’“ (Ve
17
- I’II .4
JUYIN X
/ /=~
/inv/
[ VI
10_5 0 1
10 10 102 NI, (AT=) 10°
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CHARACTERISTIC CURVES P36/22

Typical values

10_1 T 1117 72459402
11107
FXC 3D3 T
LI3 f = 4kHz
(HA2) B <1gauss
T=25°C 4
=33
b
10™% o he
ba—l vl
73
/]
/ 7
i/
07 £ /
II V4 II
/ 7
/ y
/ y
// //
750 " ////
1074 7 1/
Il I,
/]
77
//]
y /i //
i/
10_5 (1] 1 2 3
10 10 102 NI, (AT=) 10
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P42/29

POTCORES

INTRODUCTION
Three types of core can be supplied:
- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores (potcores with an air gap) which are provided with a nut
for an adjustor. These have a relative effective permeability (ue) in accordance
with the E6 range of values or an inductance factor (AL) in the R5 range.

- Pre-adjusted potcores without nut.

The dimensions of the potcores are in accordance with the following specifications: =—
I.E.C. 133 (international), C.C.T.U. 06-04 and 06-08 (France), D.I.N. 41 293
(Germany) and B.S. 4061 (Great Britain).

Potcores and associated parts are ordered by their 12-digit catalog number.

SEPARATE POTCORE HALVES

Dimensions in mm

424,307 N 14.7£005
356* 5" 1015*32
57:M | 1°92

. i
< N
S ) N
: 5
H-Chye] wr
u)
A NN
N

72509291
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P42/29

POTCORES

Versions

ferroxcube grade

3B7
3H1

catalog number
(without hole A)

catalog number
(with hole A)

4322 020 22750
4322 020 22760

4322 020 22780
4322 020 22790

The versions without hole A are used for filter coils, the versions with hole A
for L-asymmetry adjustment of loading coils.

Properties
For toroidally wound core halves the values in Table I are guaranteed.
Eship grade
Tt (©C) 387 3H1
T.F. x 106 +5 to +23 +0.5 to +1.5
+23 to +55 +0.5to +1.5
+23t0o+70 | -0.6 to +0.6 L)
D.F. x 100
(10-100 min) 23+ 1 < 4.3 <4.3

For the combination of two potcore halves randomly chosen from a batch and
pressed together with a force of 550 Newton, the values in Table II are guaran-
teed at 25+ 10 °C.

B . d
Table II «? , (flf;g) gaase
s 3B7 3H1
le <1 4 > 1580 > 1580
@ <1 4 < 11.4 | = 11.4
t‘%é x 106 <1 4 < 1.2 | = 1.2
1
<1 100 < 8 < 8
92-24-100 15-30 4 < 1.8 < 1.0

1) For orientation: +0.5 to +1.5,
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POTCORES P42/29

PRE-ADJUSTED POTCORES (without hole A)

Dimensions in mm

42.4,£07
356154

29401
, 203%%°

nut

N ||

7250930

RE

With nut, catalog number  =4322 022 3....
Without nut, catalog number = 4322 022 1....

104 g

Weight
Effective length lg = 6.86 cm

s %é =2.59 cm~1
Effective volume Vg =18.2 cm3

Notes to the tables on the next page

1. E;camples of catalog number:
ue = 100, grade 3B7, potcoie with nut, catalog number = 4322 022 34060
A1, = 250, grade 3H1, potcore without nut, catalog number = 4322 022 15260

2. The inductance will only be within the given tolerance if the winding space of
the coil is completely filled.

3. The versions marked with a »+ are only available without nut because adjust-
ment wouldnotbe possibleas the air gap of these potcores is practically zero.

l) See Adjustment curves.
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POTCORES

Potcores with standard ue values 1)

toleratics catal. No. 43220223....withnut
Me o on inducs 43220221.... without nut
tance (%) 3B7 3H1
33 78.4 + 1 - -
47 65.7 + 1 - -
68 55.0 + 1 - 4250
100 45.0 + 1.5 4060 4260
150 36.8 + 2 4070 4270
220 30.4 + 3 4080 4280
330 24.8 + 3 4090 4290
2120 9.85 + 25 4000* 4200*
Number of turns N = a V' L (L in 10~3 H)
Potcores with standard Aj factors 1)
a | o | slemmee | eamlNo Lo Do
ue-value tance (%) 3B7 3H1
250 51 +1 5060 5260
400 81 +1 5080 5280
630 130 + 5100 5300
1000 205 3 5110 5310
1600 325 +3 5120 5320

Inductance L = N2A[, (in 1079 H)

l) See Notes on the previous page.

*) Only available without nut.
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POTCORES P42/ 29

DATA FOR WHEN THE COIL FORMER IS PARTLY FILLED

4 7244334
A
(%)
2
|J.¢=100
1500+ S
2200+ B Saamant
ezl =
A =1600 g s==2 S=2Eps
pa - =
| _ i u =
000K
1400
=4
1250
-6
-8 §
i 27270 10
L \\\\\\\\\\\\\\\\\\
(%)
-10
0 0.2 0.4 06 0.8 1.0

Increase of the @ and decrease of the Ay, factor for different ue values and AL,
factors as a function of the relative winding height on a single-section coil for-

mer.

Valid for ferroxcube 3BS5, 3B7 and 3HI.

Example: On a single-section coil former only 0.4 part of the available height
is used. A potcore with pe = 100 in that case obtains an o factor of
45.0+4+0.75 %.

December 1967 H ‘ ‘ D269



P42/29

20

*lo

N

12

(o]

P

> B
Ha

1

LTAY
101}

1

@

0

A =250

400

630

1000
1600

=330

150
100

Ao 1.0

Variation of the @ and Af, factors for a coupling winding of one layer as a func-

tion of its winding height hy on a single-section coil former.
Valid for ferroxcube 3B5, 3B7 and 3H1.

Example: On a single-section coil former a coupling winding is laid on0.7 of the
available height. A potcore with ue = 100 obtains for that winding an «

factor of 45.0 - 1.0 %.
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COIL FORMERS

GENERAL
Two types of coil former can be supplied:

- with one section
- with two sections

The dimensions in the drawings are in mm

SINGLE -SECTION COIL FORMER

18 *3?

ATITIIRIIR TR R R R

3

09#005  198_,
1102 ‘— 17.8%01
b
b= Ny 3 ¥
s Y, \ » o
+ e i - R i eem———— €@ q
) \ ! / ) @ iy
= Z
7250931
23-4-65
Catalog number 4322 021 30420 D.C. losses
Material 1 b 4
ateri polycarbonate K486 R—f=ifox2.16x103 o/H
Window area 140 mm?2 e
Mean length of turn 8.6 cm
Max. temperature 130 °C Weight 2.4 g
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P42/29 COIL FORMERS

TWO-SECTION COIL FORMER

18 +g.2

LTI

7A
092005 19-3,
17201
i >
3 3
+H
(s2] - o~
3 I i
B - Pas
L 1 )
U
= s 7250932
e —— 23-4-65
101
Catalog number 4322 021 30430 D.C. losses
Material polycarbonate K486 R_I? " < f_l__ X 2.40 x 103 Q/H
Window area 2 x 63 mm?2 HE SO

Mean length of turn 8.6 cm
Max. temperature 130 0C Weight 3.0 g
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INDUCTANCE ADJUSTMENT

CONTINUOUS ADJUSTORS

v
— v
4
1 o
~
| v | | -
L *
- " 1IN
3 2 a T
X * & o
NI |
£ y .
& l ™ —}—’—‘— S
© | o~ | @ g
S | s |
3 ' + o
Y vy | :=={===:=
3 i a
o~ ~ z
S -} M| -
2 || 3s <F
0% w4 &
o o o
I A, Y |
— T
*_—m.q pitch 0.45 M2.6 | pitch 045 M2.6 | pitch 0.45

72508861
26-5-'67

Fig.A Fig.B Fig.C

The tolerances on inductance of the pre-adjusted potcores (with adjustor)are
given on the pages "Potcores". After inserting a coil (impregnated or not) in an
electrical circuit, its inductance can be adjusted to the required value with an
accuracy < 0.03 9 by means of a continuous inductance adjustor. Such an ad-
justor increases the inductance of the coil, see following pages.

The adjustor is screwed through the potcore into the nut and is held in position
by the corner edges on the top of the adjustor. For special requirements a big-
ger or smaller adjustment range may be obtained by using an adjustor belonging‘
to the next higher or lower effective permeability.

The influence of the adjustors on the variability of the inductance is negligible.
The maximum permissible temperature is 110 OC.
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P42/29 INDUCTANCE ADJUSTMENT

Types of adjustor and recommended applications

Fig. o — catalog number potcore
4322 021 «iovnie Me Ay,
B white 30980 68 250
A brown 30810 100 400
A brown 30810 = 630
B grey 31090 150 1000
B grey 31090 220 -
C black 31120 330 1600

— The adjustors are packed in bags of 100, so please order in multiples of 100.

NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nut them-

selves.

A

7250889
18-6-'65

Catalog number

Material

Max. impregnation temperature for 24 hours

Recommended distance from mating surface to nut

(see Adjustment curves)

4322 021 30160
polycarbonate
120 °C

3.4 +0.15 mm or
5.0+ 0.15 mm

The nuts are packed in bags of 100, so please order in multiples of 100.

For more information see Potcores General, Mounting Data,

D274
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INDUCTANCE ADJUSTMENT P42/29

ADJUSTMENT CURVES

adjustor 4322 021 30980 adjustor 4322 021 30610
12 T 12 g /
He=68 He=100 /
AL’O ALT0
I; k
I 8 % g
T 3B7/3H1 —1¥, 337/3HI\’\’/

6 /l 1/

4 / 4 /

2 / distance between | 2 / distance between |
nut and mating / nut and mating
slurface is 3.4mm slurfacer s J.frnm

1 1
2 4 6 8 10 12 2 4 6 8 10 12
number of revolutions 7243796.2 number of revolutions
——_’ .——-’

72469841

’zadjustor 4322 021 31090

T
- adjustor 4322 021 31090  1yeiesen He=220 &
18 e ALT0
e =150 - /
AL 16 %% 8 /
- 3B7/3H1—
: / T/
% 14 6 /
12 4| /
3B7/3H1 _| / .
10 2 distance between ]
[~ nut and mating
" slurfacel' is 3].4mm
2 4 6 8 10 12
number of revolutions
6 72449602 —_—"
Vs / "aqjustar 4322 021 31120
I
2 / distance between N He=230
nut and mating 12
sluﬁaCf is3.4mm
1
2 4 6 8 0 12 A0
number of revolutions —LL 3B7/3H1 T~ //
» % 8 /
4
6
/ d
4]
e
2 / distance between

o nut and mating

Sllll’facel is 5.|0mm

2 4 6 8 10 12 14 16
7243795.2 number of revolutions
_
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P42/ 29 INDUCTANCE ADJUSTMENT

STEP-BY-STEP ADJUSTORS

These adjustors are used when a continuous adjustment of the inductance is not
necessary. For instance, they are applied in loading coils to bring the induct-
ance within a certain tolerance field. They are not suitable for adjusting the in-
ductance to an exact value, as is usually necessary in filters. The increment of
the losses caused by these adjustors is negligible.

A range of 13 flexible conical adjustors is available under the catalog numbers
4322 021 32000 up to 021 32120. Each adjustor causes an increase in the induct-
ance; the higher the catalog number, the greater the effect. The influence of
each adjustor on the inductance at different ue values of the potcore can be found
from the graph.

The 10th and 11th figure of the catalog number are indicated on the head of the
adjustor. It should be borne in mind that, when using these adjustors, the in-
ductance of the coil should initially be lower than the wanted value.

When the correct adjustor has been found, it is inserted in the centre hole of the
pot. An adhesive (for instance Pliobond of Good Year) is used as sliding and
fixing material. After fixing the protruding ends are cut off.

The maximum impregnation temperature is 150 °C.
The maximum working temperature is 90 °C.
Material: rubber with powder iron.

98405 mark
L)
7Z41705A
_ AL ra10 A He=100
3 2
0 8 / f |
w2 + He=150
& ) A
A | o~
4 / l/l ,./Jj”‘
s s e
2 Pd it 7 e ]
L mH_J

$51.9, 0 S N U I S SR
0001020304 0506 0708 09 ©O 1 22

——10"and 11*" figure of catalog
g, ®6.3:05 number 4322.021 32..0

®5 01

Dimensions in mm
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MOUNTING PARTS

MOUNTING

.

mark ",
\

71 TR
/ " a4 = \\\ anl
e/ 4 a\
} IR WA B ¢
/ S|
IR ot \
<+ | )| 1Y) [ ‘
ol 0
3] [ \\. 1/ | L
1S # ly SN h
\ i

7, | v
7 I ' AN /)
|L Saime P
l// j

max3 P Y

/Lz‘ ¥ 00¢ 7252653.2
(1) tag plate 4322 021 30500 (4) nut 4322 021 30710
(2) brass container 4322 021 30580 (5) fixing bush 4322 021 30720
(3) spring 4322 021 30690 (6) soldering spring 4322 021 30700 (10x)

The core is suitable for mounting on printed-wiring boards and on conventional
panels.

The parts 1, 2, 3 (and 6) are sufficient to construct an assembly for use in com-
bination with printed wiring.

If stranded wire is applied the use of a soldering spring (6)is recommended.

Part A of this spring is put over the pin; then the wire is put in B and lip C is
bent over.

For solid wire the soldering spring is not strictly necessary.

The ten soldering pins are arranged to fit printed-wiring boards with & 0.1 inch
grid as well as those with a 2.50 mm grid.

The pin length is sufficient for a boardthickness of up to 3mm. Theboard should
be provided with holes of 1.34+0.1 mm diameter.

l) There is another mark in a similar position on the top of the container.
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P42/29 MOUNTING PARTS

If one-hole mounting is preferred, the parts 4 and 5 should be added. The coil
assembly may then be mounted on panels having a thickness of up to 2 mm. The
panel should be provided with a hole of 8.5 mm diameter.

It is recommended to place the spring (3)in the position indicated in order to
obtain the best stability against shock and vibration.

Before bending the lips of the container, pressure should be exercised evenly on
the rim of the tag plate until the latter meets the container. The force which is
required is apptroximately-550 Newton. After bending thelips the spring will have
the correct tension.

PART DRAWINGS (dimensions in mm)
(1) Tag plate 4322 021 30500

Plate: reinforced polyester
Pins : phosphorbronze, dip soldered

3105
84202 2201

A
" [
3 &l 8
+ + - —_—
o o =
S| w
3 < . -
o
' ©
=]
4
z-n-'s8
mark 1512005
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MOUNTING PARTS P42/29

(2) Container 4322 021 30580

Material: brass, nickel plated

9:03

5:02

ni

44, 9max
é_s :EZ
|
|
|
=
|
|

]

7202

19'9?

6.4°93 31.6£015

40,7201

7250934
28-1-%6

|

< 444202 R /
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MOUNTING PARTS

(3) Spring 4322 021 30690 (4) Nut 4322 021 30710

Material: chrome -nickelsteel

in extended
position

- 42820
350204/

Material: brass, nickel plated

}

2402

11h1

| 7250657
; 25-6-'65

3P

o
og
«
o

21-85-'65

(6) Soldering spring 4322 021 30700
(5) Fixing bush 4322 021 30720

Material: brass, dipsoldered
Material: brass, nickel plated .

Il
4 L
< M8x0.5 . |
8+%‘ So | 5
]‘——-—’ + ; 3
] m| v e
T 1 1 - ‘ -
I ‘ l _—
| | | S i v L]
| | | © 1
=]
! | v
[ || In ] 4
| N ¢!
o B
: ) | ;
: 5 =
& i
z | |
‘e
0.2 1005
£02 i
Y - 23 7250658
o
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CHARACTERISTIC CURVES

pe-a CURVES

q3uaj ded I1e ) JO UONOUNJ B SB W [ I0J T010®) UInl pue Arjrqeswiad SATID9]J2 SATIB[IY

Ols o v z__oOs 9 v ¢ Olg g ¥ z 2.0
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Wt Wl 'V - v L —1—]
\_\_“\\_
B g ] N
°A
i NS, Y
=
; :
8
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e | ¢
i . Y
iHH Gg€ 104 096 < :fg=y3p°i g 3 7
ITH LHE PUD £g€ Joj G8GI< :Ag=V 302 v, X < 9
S e » =
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P42/29 CHARACTERISTIC CURVES

INDUCTANCE VARIATION AS A FUNCTION OF AT ~

AL 2 7247738
L FXC 3H1
(%)
T 15
L.le=33o
1
He=220
65 Le=150
11T
[T11
s ye=100
[T
He=68
0 LI
0 5 10 15 20

—> AT
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CHARACTERISTIC CURVES P42/ 29

HANNA CURVE

Indicating the optimum inductance for a certain ue-value and direct current.

Typical values

10—1 — 72469642
3 i i 9 A
FXC 3H1
L1 f=4kHz
(HA?) B s1gauss
T=25°C
y
1072 Vi
Le =10073
i,
22
"/
33;/' J/N /;/
/]
1073 / /,6 ,4
II II J Ill
g A I 7 A 7/
YA VAV 7/
yash y
/ /
21/
/
10—4 I/ , T 7\ l//
7 17
7
V4 / fI‘IL
4
10_5 0 1
10 10 102 NI, (AT=) 10°
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P 66/56

POTCORES

INTRODUCTION
Two types of core can be supplied:
- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted potcores, available to special order. The ue values can be chosen
from the Eg standard series of values, the A1, values from the Ry series.

Potcores and associated parts are ordered by their 12-digit catalog number.

SEPARATE POTCORE HALVES

Dimensions in mm

66.3%12
. 535*3 279101
6°8° rAM

el 2 §

X

28881,
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POTCORES

et

Versions
ferroxcube grade catalog number
3B5 4322 020 23010
3El 4322 020 23000
3H1 4322 020 23020
Properties
For toroidally wound core halves the values in Table I are guaranteed.
temp grade
Table (°C) 3B5 3El 3H1
T.F. x 100 +5 to +23 +0.5to +1.5
+23 to +55 +0.5to+1.5
+23 to +70 0 to +2 - +0.5 to+1.51)
D.F. x 10°
(10-100 min) +23 +1 L Tud - <4.3

For the combination of two potcore halves randomly chosen from a batch and
pressed together with a force of 1700 Newton, the values in Table II are guaran-

teed at 25 + 10 °C.

Table 1I ((? ) (flfgq; gemde
. z 3B5 3E1 3H1
He <1 4 > 1000 > 1970 > 1695
o <1 4 < 11.7 < 8.25 < 8.96
T6x106 $1 4 | < 2.5 - < 1.4
i
<1 10 < S - < 3.5
g § 100 < 25 - < 13
42-24-100 15-30 < 25 - = 1.0
Weight (two halves) = 5650g
Core factor and effective dimensions:
Effective length le = 12.3cm
le _ -1
s re 1.72 cm
Effective volume Ve = 88.3 cm3

T) For orientation' only.

D286

December 1968



P 66/56

COIL FORMERS

SINGLE-SECTION COIL FORMER
4153,
5333 383*%° 14

"N
A |

vooss 222222222,

319+§2
29 1»8‘2
|
|
|

J {

7250936 1

21-5-65
Catalog number 4322 021 31320 D.C. losses
Material polycarbonate K486 53 _ l_X f_l_ X 0.80 x 103 ©/H
Window area 400 mm? ke lcu
Mean length of turn 13 cm
Max. temperature 130 °C Weight 11.8 g
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R6

SQUARE CORES

INTRODUCTION

Three types of core can be supplied:

- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted cores (2 halves with an airgap) which are provided with a nut for an
adjustor. These cores have an inductance factor Ay, in accordance with the R3
(R10) range.

- Pre-adjusted cores without nut.

Square cores and associated parts are ordered by their 12-digit catalogue number.

Quantity: a primary pack contains 20 core halves or 10 pre-adjusted cores, so
please order in multiples of these quantities.

SEPARATE CORE HALVES

Dimensions in mm

1902

19402

o

\\\\\‘\\
\\

| 6.2005
41201

'IIIII

%
N
N 72088412

December 1969 D291



R6

SQUARE CORES

I

Versions

Properties

ferroxcube grade

catalogue number

3H1
3B7
3D3
4C6

impr. 3El1

4322 020 25130
4322 020 25120
4322 020 25140
4322 020 25150
4322 020 25180

For grade 3E2
see Pre-adjust-
ed Cores.

For toroidally wound core halves the values in Table I are guaranteed.

Table I (Values with a * are for guidance only. )

grade

temp.

©C) 3H1 3B7 3D3 | 4ce |3E2
T.F.x 10% | 4510 +23|40.5t0 1.5 |-0.6to41.0] = |-2tc+4| -

+23 t0 +55[+0.5t0 +1.5 |-0.6t0+0.6] - | Oto+6| -

423 t0 470 |40.5to +1.5*|-0.6 t0 0. 6|0 t0 2| - -
D.F. x 100
(10-100 min)| 23 £1 <4.3 £4.3 <12 | <10

For the combination of two halves randomly chosen from a batch and pressed to-
gether with a force of 30 Newton, the values in Table II are guaranteed at 25410 °C.

— Table II (Values with a * are for guidance only.)

B freq. grade -
(Gs) |(MHz)| 3H1 3B7 3D3 | 4C6 | 3E2 lg“é’f'
He 1 [0.004 - - - - - > 2030
7-10|0.004 - - - - -
1 (0.1 |=1270 |> 1270 > 520 [>93 - -
a 1 10.004 - - - - - <17.6*
7-10|0.004 - - - - - -
1 1051 |<15.6%|< 15.6* <34.64 <82 = =
AL 1 ]0.004 - - - - = > 3260
7-10|0.004 - - - - - -
1 0.1 [=22.2% = 22.2* > 835%|>149* - -
20100 1 |0.004| - - - - |=2.5 |=<25
M 1 10.03 |<2.5 |<2.5 - - - -
1 (0.1 [£5 <5 <8 = = <20
110.5 - & <14 = - < 200
1 (1.0 - - < 30 = = -
1 2.0 - — - 540 e =
1 [10.0 - - - <100 - -
92-24-100 |15-30/0.004 [ 1.4 |=<1.8/<1.4* - - |=1.8 |<3
3-1210.1 <3 <15
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SQUARE CORES R6

PRE-ADJUSTED CORES

Dimensions in mm

12,4201
. 8212

7 777 \N\\\

2
G,

Weight S5.4g
Mean length of lines of force le = 2.5cm
Mean area of lines of force Ae =0.319 cm?
S . 7 84 cme!
Ae
Effective volume Ve =0.799 cm3

Notes to the table on the next page

1. Example of catalogue number:
AL, = 230, grade 3H1, core with nut, catalogue number 4322 022 75260.

2. The inductance will only be within the given tolerance if the winding space of the
coil former is completely filled.

3. The versions marked with a * are only available without nut.
The air gap of these types is practically zero and consequently inductance ad-
justment is not possible.
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SQUARE CORES

111

Cores with standard A[, values 1)

corre- tol. on catal. No 4322 022 7.... with nut
AL sponding | induct- ’ 4322 022 5.... without nut
e value ance
%) 3B7 3H1 3D3 | 4Cé6 3E2 impr.3E1l
25 15.6 +1
40 24.9 +1 5020
63 39.4 + 1 5030
100 62.4 +2 =
160 100 +2 5050 5250
230 156 +2 5060 5260
315 197 +2 - 5270
400 249 +2 5080 5280
630 394 +3 5100 5300
1000 624 + 10 - 5310
1250 780 + 10 - 5390
4730 3000 + 25 - - - - - 5800*
6000 3750 + 25 - - - - 5900* -

Inductance L = N2AL (in 10'9H)

l) See Notes on the previous page.
* Only available without nut
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R6

COIL FORMERS

GENERAL

Four types of coil former can be supplied:

- with 1 section and 4 pins

- with 2 sections and 4 pins

- with 1 section and 6 pins

- with 2 sections and 6 pins

The arrangement of the soldering pins is suitable
see ""Mounting"'.

SINGLE -SECTION, 4-PIN COIL FORMER

for both 0.1" and 2. 30 mm grid,

12,6005 78-82
7,56 £005 0.45+005 085,
0 1 |4+01 005 0
16%, | [1*$  o03s=+ _1]oss,
0501 R

12.6+0.05
756 +£005
16-32
_f_
$12.2.8,
7.3.3,
6%3
|
I

¢
V4
06+ 2
Catalogue 4322 021 31720
Material: reinforced polyester with phos-
phorbronze dipsoldered pins
Window area 16.7 mm?2
Mean length of turn 3.0 cm
Max. temperature 130 °C

Max. dipsoldered temper-

ature for 5-6 s 280 °C
D.C. losses:

Ro 1 1 3

— =—x—1x19.4x10° Q/H
L e feu i
Weight 0.20 g
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COIL FORMERS

SINGLE-SECTION, 6-PIN COIL FORMER

12.6+005 78-32
756+005 0.45+005 08-9,
16-32 035005 0.4-8;
R 1792 050 .
s ~ N o .
g‘ g o?' °?°‘?$o
o B2 die|ge =
oIl - glei® = o
/1l 0% 502 17908us2
35°+2°
Catalogue number 4322 021 31710 Max. dipsolder temper-
- o
Material: reinforced polyester with phos- ature for 50 = a5 e
phorbronze dipsoldered pins D.C. losses:
Wind . L
indow area 16.7 mm %Q=Lx%xl9.4xl_03 Q/H
Mean length of turn 3.0 cm He feu
Max. temperature 130 °C Weght Ll
TWO-SECTION, 4-PIN COIL FORMER
12,6005 7.8-92
756 +005 0.45+005 083,
16%; i |1*8' 035005 048,
! 0529 R
8|8 o 7N o5 —-.-" N
P=1 oS oo 1 oooo
HiHlg é ‘ P - ©
; ‘f - o g (= _g B B4
§° 0.3+005 i
;)_' 6 +%145°~i~ 20 042008 7290647.2

Catalogue number

Material: reinforced polyester with phos-
phorbronze dipsoldered pins

Window area
Mean length of turn

Max. temperature

4322 021 31740

2)(7.9mm2

3.0 cm
130 °C

Max. dipsolder temper-
ature for 5-6 s 280 oC

D.C. losses:

Ro 1 1 3

— =—x —x 204 x 10™ @/H
L pe fcu /
Weight 0.20 g
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COIL FORMERS

R6

TWO-SECTION, 6-PIN COIL FORMER

1262005 78-82
756005 045005 08-9;
16-3 0352005 049
+01
R21%92 05 o
/] P I s
F o9|og] e
I 1 I
I\ 3 NI™ o w
\ \\_‘/l g ,;g, B S
~ 03005
; / 06 +8-1 042005 502 7799648.2
35°+2°
Catalogue number 4322 021 31730 Max. dipsolder temper-
- o
Material: reinforced polyester with phos- SR e G B 280 °C o
horbronze dipsoldered pins D.C. losses: il
p p —
. 2 —
Window area 2x 7.9 mm %=—1-xf—l—x20.4x103 Q/H —
Mean length of turn 3.0 cm ke leu
Max. temperature 130 °C Weight 0.20 g
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INDUCTANCE ADJUSTMENT

ADJUSTORS
| v
4 A
=] o
i +
[3nd
8l I © sl |1 1] 8
: ©
o || | e l
S l < | 1
51 == 5 =
sl S
N 31 ] 3|3
3 3
v S |
#_ M1.7 | pitch 035

The tolerances on inductance of the pre-adjusted cores (without adjustor) are given
below "Pre-adjusted Cores". After inserting a coil (impregnated or not) in an elec-
trical circuit, its inductance can be adjusted to the required value with an accuracy
< 0.03 % by means of a continuous inductance adjustor. Such an adjustor increases
the inductance of the coil (see following pages).

The adjustor is screwed through the centre hole of the core into the nut and is held
in position by the corner edges on the top of the adjustor. For special requirements
a bigger or smaller adjustment range may be obtained by using anadjustor belonging
to the next higher or lower A, value.

The influence of the adjustor on the variability of the inductance is negligible. The
maximum permissible temperature is 110 °C.

The table shows the type of adjustor recommended for different square cores.
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INDUCTANCE ADJUSTMENT

R6

Ay, of recommended adjustor
core
in 3B7/3H1 catal. No. colour Fig.

160 4322 021 30970 white B
250 4322 021 30970 white B
250 4322 021 30730 brown A
315 4322 021 30730 brown A
400 4322 021 30730 brown A
630 4322 021 31080 grey B

The adjustors are packed in bags of 100, so please order in multiples of 100.

NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nut them-

selves.

Catalogue number
Material

Max. impregnation temperature during 24 hours

M1.7

|
| 5
|

7250659

Recommended distance from mating surface to nut

4322 021 30140
polycarbonate
12096

2.3 £0.15 mm

The nuts are packed in bags of 100, so please order in multiples of 100.

February 1969 ’ ’
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R6 INDUCTANCE ADJUSTMENT

ADJUSTMENT CURVES

Distance between nut and mating surface = 2.3 mm for all A} values

Adjustor 4322 021 30970 Curve A: adjustor 4322 021 30730
Curve B: adjustor 4322 021 30970
k2 9 7Z98381
. A=160 - A =250 Tu_
AL AL
¥ T
(%) (%)
o>l )
g\\f \Y
10! 10! by
A N DVen
//, 7 @\'53\
/|
4 V4
il v
% 0 15 o5 < 0 5
number of revolutions number of revolutions
Adjustor 4322 021 30730 Adjustor 4322 021 30730
20 729898 20 7298984
A=315 A=400
AL AL
T | T
(%) (%)
N ™~
10 2 10!
Y S=F
/ D
/{ 1/
/
o V
0 15 % 10 15

number of revolutions number of revolutions

Adjustor 4322 021 31080

7298982

20 L
(A=630 |
AL T
L |
(%) T
I 4
=
10 o e
Sy
4
% 0 15

number of revolutions
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R6

ASSEMBLING AND MOUNTING

ASSEMBLING

RZ 25252

The drawing shows the simplicity of the assembly; the core halves are held together
by two clips. These clips may be type 4322 021 31790 without tag or type

4322 021 31780 with a tag for earthing the core or for mounting the assembly on a
printed-wiring board.

For a stable inductance it is recommended to cement the lower flange of the coil
former in the lower core half.

The use of a tool for attaching the clips is recommended. Drawings of a simple tool
for this purpose are available under number 4322 058 00150.
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R6 ASSEMBLING AND MOUNTING

MOUNTING

The soldering pins of coil formers and clips are so arranged that they will fit
printed-wiring boards with a 0.1 in grid as well as those with a 2. 50 mm grid. The
pin length is sufficient for a board thickness of up to 2.4 mm. The recommended

hole diameter in the board is 1.0 to 1.3 mm.
72988511

e :
Ul B4
AW /]
| |
r [/ r Ul
) a7
= o
| !?ﬁ
i

@ 1)

— PART DRAWINGS (dimensions in mm)

a 33
1301 18'%
8 oy [
Q'In (
o
w
! 343 o
| o~| @
1 [<2]
w {Ul @ ik

11
UL

45402

063, 04201

max(7 '] 0.42003
7298842.2

Clip 4322 021 31780

Material: steel, nickel and
terne plated

201

7298652)

Pad

0

I

LEINL

'4‘}"}'

7+

R
13201 o
o

="

=——==F

T
7+ 4
ol 7402
98-81s

N
I+
o

72989871

582

)| ]

0.

| 04003

Clip 4322 021 31790

Material: steel

1) Holes for tag on clip 3422 021 31780 (earth points).

, nickel plated

D302 ‘

, ‘ December 1969



R6

CHARACTERISTIC CURVES

Mg - @ CURVES
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0ST = °nf

CHARACTERISTICS CURVES

R6

TYPICAL Q-CURVES FOR FXC 3B7 AND 3H1
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R6

CHARACTERISTICS CURVES

(Ol

(S9AIND TBUOTISTAOIJ)

HHNYOA TIOD NOLLDHAS-dTONIS

0zg = °r

THE/L9E DXA

L

(ZHY) 3 =—
S < NO_. z 0]} S z L
LA L 60 LI (L L RS T L L T T T T qryryryryryp vr1pu T __A_O
\
\
\
\ 00¢
\
VBN
\ AV Y
AY \\
\ \\
\ /
\
\ 0[0)74
\ a
\ J
\ 7
\ J
\ y Al
X 009
Ay H/T€LZ=1
\
/ el 00°8 )
Nira| w0 e 8l
69 79" 1 v
suani (pur) SR O
JO Jaquuinu |
__Ow-wopmu._ 1 1 1 { O oy . ! L 1 Lt 1__i} T of T W O O O O O Y | L A ekl oow

D305

May 1969



R6

CHARACTERISTICS CURVES

CROSSTALK ATTENUATION
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SM6

SQUARE CORES

INTRODUCTION

Three types of core can be supplied:

- Separate core halves, air gap to be ground by the user himself.

- Pre-adjusted cores (2 halves with an airgap) which are provided with a nut for an
adjustor. These cores have an inductance factor Ap, in accordance with the RS
(R10) range.

- Pre-adjusted cores without nut,

Square cores and associated parts are ordered by their 12-digit catalogue num-

ber.

Quantity: a primary pack contains 20 core halves or 10 pre-adjusted cores, soplease

order in multiples of these quantities.

SEPARATE CORE HALVES

Dimensions in mm

515 {(+005)+01}

So
+

77

MW

7727

n

/JVI//IA

7299283

11
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SMé6

SQUARE CORES

[T

Versions

ferroxcube grade

catalogue number

3H1

3B7

3D3

4Co6
improved 3E1

4322 020 25020
4322 020 25040
4322 020 25060
4322 020 25080
4322 020 25170

Properties

3E2

(pre-adjusted only)

For toroidally wound core halves the values in Table I are guaranteed.

Table 1
temp. grade
(°c) 3H1 3B7 3D3 | 4C6 |impr.3El|3E2
T.F. x 100 | 45to +23|+0.5t0 +1.5 - - |-2t0 - -
423 to 455 [+0.5 to +1.5 = = 0 to +6 = S
423 to +70 |+0.5 to +1.5| 0.6 to+0.6|0to 2 = = =
D.F. x 100
(10-100 min)| 23 +1 <4.3 <4.3 <12 | <10 = =

For the combination of two halves randomly chosen from a batch and pressed
gether with a force of 50 Newton, the values in Table II are

Table II (Values with a* are for guidance only. )

to-

guaranteed at 25+10°C.

l§ freq. i
(Gs) |(MHz)| 3H1 3B7 3D3 4C6 |impr.3E1| 3E2
He 1 |0.004 - - - - > 2060% | -
7-10/0.004| - - - - -
1 /0.1 |>1280 |> 1280 >520 |=93 - -
@ 1 |0.004| - - - - >18.2% | ~
7-10{0.004 = = = = =
1 0.1 |[<23.1*%|<23.1* < 36.3*| < 85.8* - -
AL 0.004 - - - - > 3000 -
7-10|0.004 - - - - -
1 /0.1 |>1870*|> 1870* > 760* |> 136* - -
tand 106| 1 |0.004 <2.5 |=<2.5
. 1 0.03 |<2.5 |<2.5
1 (0.1 |<5 <5 <8 <20
1 {0.5 <14 < 200
1 (1.0 <30
1 (2.0 <40
1 |10.0 < 100
q2-24-100 [15-30(0.004 |<1.4 [<1.8/<1.4* < 3.0 Z1..18
3-12(0.1 <3.0 |=15
D308 December 1969




SQUARE CORES SM6

PRE -ADJUSTED CORES

Dimensions in mm

125-3,
8*g*
ZAN
nut
o3 -
~ =11
3 Z2F K
T 7z98874) 231015
Weight 5.2 8
Mean length of lines of force lg = 2.7 cm
Mean area of lines of force Ae = 0.31 cm2
li 2 8 _6 Cm_l
Ae
Effective volume Ve =0.84 cm3

Notes to the tables on the next page

1. Example of catalogue number:
AL = 250, grade 3HI, core with nut, catalogue number 4322 022 67260.

2. The inductance will only be within the given tolerance if the winding space of the
coil former is completely filled.

3. The versions marked with a * are only available without nut.
The air gap of these types is practically zero and consequently inductance ad-
justment is not possible.
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SM6 SQUARE CORES

Cores with standard A[, values 1)

corre- tol. on 4322 0226....with nut
AL sponding induct- catal. No. 4399 0224. ... without nut
e value ance
%) 3B7 3H1 3D3 | 4C6 | 3E2 impr.3E1
25 17.1 +1
40 27.4 +1
63 43.1 +1
100 62.0 +2
160 110 +2  [7050 7250
250 171 +2 - 7260
315 216 +2 = 7270
400 274 12 - 7280
630 431 +3 - 7300
1000 620 +10 - -
1250 856 +10 = 7390
4400 3010 +25 - - - - - 7800*
5500 3770 +25 = = = - | 7900* -

Inductance L = N2AL (in 107H)

1) See Notes on the previous page.
* Only available without nut
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SM6

SINGLE -SECTION,

Catalogue number
Material

Window area

Mean length of turn

Max. temperature

COIL FORMERS

FOUR -PIN COIL FORMER

SINGLE -SECTION, SIX-PIN COIL FORMER

Catalogue number
Material

Window area

Mean length of turn

Max. temperature

78
77 ?
8
" S
g g * Gl O
R St S R i
g s @ ®,
72908731
06 ;
8l ol
Q5mex gizme~
4312 021 29240 D.C. losses
diallylphthalate blue Ro_ 1 - fLX 21.3x 103 Q/H
16.7 mm? Lo #e " feu
3 cm
130 oC Weight 0.4 g
B8
04
S}
g g
Nl ™)
AP g
70
04 5
03 |l &
05ma Qe

4312 021 29250
diallylphthalate blue
16,7 mm?

3.0cm

130 oC

1 3
— x = g 20,3 x 10° Q/H
Lo pe oy * #

L

November 1969
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SMé6

INDUCTANCE ADJUSTMENT

ADJUSTORS
| v
P 3 4
5 T s
; 3 sl |1 1| s
g | | g Lo | N
@© | @ T T
= ™ | ™ | l I
;::‘ I + l
™ v = = (2]
o @l 4 |
S 3
Sl=
42 a3
4 3
(=} o
vy l v V.
y N——". y
M17 | pitch 035 | M1.7 | pitch 035

7250660
18-3-'66

The tolerances on inductance of the pre-adjusted cores (without adjustor) are given
below "Pre-adjusted Cores". After inserting a coil (impregnated or not) in an elec-
trical circuit, its inductance can be adjusted to the required value with an accuracy
< 0.03 % by means of a continuous inductance adjustor. Such an adjustor increases
the inductance of the coil (see following pages).

The adjustor is screwed through the centre hole of the core into the nut and is held
in position by the corner edges on the top of the adjustor. For special requirements
a bigger or smaller adjustment range may be obtained by using an adjustor belonging
to the next higher or lower Aj, value.

The influence of the adjustor on the variability of the inductance is negligible. The
maximum permissible temperature is 110 °C,

Table II shows the type of adjustor recommended for different cores.

D312 November 1969




INDUCTANCE ADJUSTMENT SM6

Table I, available types Table II, recommended application
Fig. | colour catal. No. AL
A | brown | 4322 021 30730 160 | 4322 021 30960
B yellow | 4322 021 30960 250 | 4322 021 30970
B white 4322 021 30970 315 | 4322 021 30730
B grey 4322 021 31080 400 | 4322 021 30730
630 [ 4322 021 31080

The adjustors are packed in bags of 100, so please order in multiples of 100.
NUT FOR ADJUSTOR

These data are given for those manufacturers who prefer to insert the nutthem-
selves.

M17
| Y
°l o
2 N
l
7250659 I ~t_°
b
o
Catalogue number 4322 021 30140
Material polycarbonate
Max. impregnation temperature during 24 hours 120°C
Recommended distance from mating surface to nut 2.3 +0.15 mm

The nuts are packed in bags of 100, so piease order in multiples of 100.
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SMé6

ASSEMBLING AND MOUNTING

ASSEMBLING

A 52776

Cementing

During the cementing procedure care must be taken that the centre holes are kept in
one line.

Assembly with clips

The core halves can be clamped together in an easy way by using two clips. These
clips may be type 4322 021 31790 without tag or type 4322 021 31780 with a tag for
earthing the core or for mounting the assembly on a printed-wiring board.

For a stable inductance it is recommended to cement the lower flange of the coil
former in the lower core half.

The use of a tool attaching the clips is recommended. Drawings of a simple tool for
this purpose are available under number 4322 858 00150.
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SM6

ASSEMBLING AND MOUNTING

I

MOUNTING

The soldering pins of coil formersand clips are so arranged that they will fit print-
ed-wiring boards with a 0.1 in grid as well as those with a 2.50 mm grid. The pin
length is sufficient for a board thickness of up to 2.4 mm. The recommended hole
diameter in the board is 1.0 to 1.3 mm.

/ v
]
(T}
pa P
/ /
par
- d i
pd 21 A
/ /
5 |) 7298650.2
PART DRAWINGS (dimensions in mm)
RO5 33
=
13201 i - -~
-/ 1 o oo
A B
i 303 a8
[ = ©
i ! @
4 _% 1
=N= ?g-f Sq
b
S
|
06-3; 0.401
max ()7 0.4-+0.03
2401

72986422

Clip 4322 021 31780
Material: steel, nickel and

- terne plated
l) Holes for tag on clip 3422 021 31780 (earth points).
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Clip 4322 021 31790
Material: steel, nickel plated
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SMé6

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES SM6

CROSSTALK ATTENUATION
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GENERAL

CORES

TRANSFORMER

INTRODUCTION

Although potcores can often be used with much success for transformers, there are
a number of specific shapes available, such as E-, X-, H-cores and toroids, which
have especially been designed for this purpose. For a short description of these
shapes the relevant sections should be consulted.

At higher frequencies they are superior to dust or laminated cores because of the
low eddy current losses of ferroxcube.

The high permeability of ferroxcube makes it suitable for low frequencies as well,
especially H-cores and toroids in the 3E2 and 3E3 grades, which have a uj value of
> 5000 and > 10000 respectively.

At frequencies of several kHz ferroxcube transformer cores are also very suitable
for power applications. Preferred shapes for these applications are E-, U- and
X-cores.

111
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TRANSFORMER

CORES

GENERAL

He

Hdif

SURVEY OF SYMBOLS

effective length of the magnetic path in cm
cross section of a homogeneous part of the core in cm?
relative initial permeability, defined by:
i = lim %
H>»0

relative effective permeability, defined by

le
z___
Ae
|
—
% HiAe

He =

relative differential permeability, defined by

_dB
Haif ~dA
effective volume of a core in cm® = volume of an ideal
toroid in the same material grade and with the same mag-
netic properties as the core. Vg is calculated by:
le 3
e I e 12
(zle)
e
length of the air gap in mm

3

turns factor = number of turns for 1 mH
inductance factor in nanohenry per turn?
(1 nH=10"%H)
peak field strength in oersted
peak induction in gauss
amperes x turns
number of turns
d.c. current in amperes

critical temperature in °C above which the ferromagnetic
body is paramagnetic

December 1967



GENERAL

TRANSFORMER

SURVEY OF SYMBOLS
CORES

92-24-100

tan &
Hi

disaccomodation factor, which gives the permeability
variation of the core, measured between 10 and 100 mi-
nutes after demagnetisation.

constant for hysteresis losses standardized foran effective
volume of 24 cm3, He = 100 and measured between two
currents, corresponding with two B, values.

At 800 Hz for a given volume V, and for an equivalent
permeability p., we obtain:

po 3/2 \/‘
_ e 24 3/2
Uvp™ G2-24-100% (00! x Vg, YHT T mA

R
h o Cf
T =%y x\[Lxixgoy M

(Lin henry, f in Hz and i in mA)

specific resistance in Qcm measured with d.c. current

constant for eddy current and residual losses together at
. . A

a certain frequency , determined at B <1 gauss through

the coil. The resulting R/L value for eddy current and

residual losses is:

_R_=fon8
L 2

xpex211fQ/H (f in Hz)

December 1967 ”
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TRANSFORMER GENERAL
CORES

1N

DETERMINING THE A -AND pe-VALUE

The Ay - or a-factor of transformer cores is determined with the following
number of turns:

core type Aibe of trns wire diam. catalog m_un.ber'
(mm) of measuring coil

E20 60 0.30 3U71065/14
E30 50 0.30 3U71065/15
E42 35 0.50 3U71065/16
E55 25 1.2 3U71065/3
E65 35 1.0 3U71065/10
X22 175 0.40 ortho- 7622 301 04011
X30 0.70 cyclic 7622 301 04111
X35 251 0.70 wound 7622 301 04211
H7 25 (one layer) 0.15 -
H10 20 (one layer) 0.20 -
H16 30 (one layer) 0.25 -
H20 30 (one layer) 0.30 -

From the measured value of L, Ay and « can be calculated using the following
formulas:

3
L=N2A; and a=% (L in nH)

and the value of ug from

_0.4 wN2.pe. 1075
e
Ae

L

(L in mH)

1 :
ZKQ can be found in the pages relevant to the transformer cores.
e

E8 | | H December 1967



GENERAL

TRANSFORMER
CORES

MARKING

type

type

designation

example

position of marking

E cores without
airgap

E and dimensions
material

E 42/21/15
3E1

on half of the backface

E42/21/15
length > 26 mm | date manufacturer B7A 3E1 B7A
length < 26 mm | material 3E1 on half of the backface
[ 3E1 ]
E and dimensions E 20/10/5 on the primary pack
date manufacturer B7A
E cores with E and dimensions E 42/21/15 on half of the backface |
airgap material 3E1 = =
e : E42/21/15
length > 26 mm | airgap 0.9 E
date manufacturer B7A on the primary pack
length < 26 mm | material, airgap 3E1 0.05 on the backface
[ 381 [ 0.05 |
E and dimensions E 20/10/5 on the primary pack
date manufacturer B7A
Cross cores material 3H1 on the back of two ——
without airgap zero (0) 0 opposite legs
@
79938
catalogue number | 4322 020 23752 | (1 he primary pack &

date manufacturer

B7A

January 1970 ‘ ’



TRANSFORMER

MARKING GENERAL
CORES
type type example position of marking
designation
— Cross cores material 3H1 on the back of two
with airgap airgap 0.15 opposite legs
—
778%0M
e catalogue number | 4322 020 23982| . o primary pack
date manufacturer B7A

E10
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GENERAL

TRANSFORMER

CORES

MOUNTING DATA

Special tools have been designed for bending the lips of the containers of X and

H-cores.

We do not supply these tools, but we are prepared to provide drawings of them

on request.

Catalogue numbers of the tools are:

for X22
X30
X35

H7

H10
H16
H20

4322 058 00080
4322 058 00090
4322 058 00100

4322 058 00110
4322 058 00120
4322 058 00140
4322 058 00130

See also the remarks with regard to the mounting parts in the pages relevant to

the transformer cores.
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E- AND I-CORES






E- AND
I-CORES

INTRODUCTION

The ferroxcube E and I-cores are typical transformer cores. They can be used from
voice frequencies up to some MHz,

Ferroxcube E and |-cores can also be used successfully for power applications. In com-
parison with conventional laminated iron coresamuch higher frequency can be chosen,
as a result of the very low eddy current losses of the ferroxcube. In many cases the
dimensions can be smaller as compared with the same conventional cores.

The hysteresis losses, and consequently the third harmonic distortion of ferroxcube
cores are lower than that of other materials.

For the low induction applicationsan additional advantage of ferroxcube E and I-cores
is, that the intitial permeability remains constant over a very large frequency range.

The mating surfacesare ground with a roughness of < 0.8 pm. -—
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E13/7/3

E — CORE
12.95-05 —
943404
l‘aa ass
495 5‘7
w02 §
£01
L

”IIH-oz

72424041

Ferroxcube grade 3H1
Approximate weight 0.83¢g
Catalogue number 4322 020 34510

A transformer core can be built up by combining an even number of E-cores. A
shape that is often chosen is the shell type transformer 13/13/3 composed of two
cores type E13/7/3.

shell type transformer 13/13/3

Dimensional quantities

mean length of lines of force le = 3.14 cm
mean area of lines of force Ae = 0.101 cm?2
e . 30,9 emel
Ae
effective volume Ve = 0.318 cm3

Electrical properties at 25 +100C

atA=0: He > 1390
AL > 566
. a <42.1
at 4 kHz and B between
15 and 30 gauss Q2-24-100 <1.8 Q/H3 2 mA

Mechanical force at which the electrical properties are determined is 30 Newton
Number of turns for L mH N = a\L.
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E20/10/5

(E 20)

E-CORES

207U
128106

I—;a?
R<05
N

: L\R

lTFTI‘I‘éi I

726207

g

63
- >
1002

2

7

The dimensions are according to German specification D.I.N. 41295,

Ferroxcube grade 3E1 improved 3E1
Approximate weight 49 49
Cat. number of E-core 4322 020 34530 4322 020 34830

A transformer core can be built up by combining an even number of E-cores. A shape
that is often chosen is the shell type transformer 20/20/5 composed of two cores type
E 20/10/5.

shell type transformer 20/20/5

Dimensional quantities:

mean length of lines of force lg = 4,28 cm
mean area of lines of force Ay = 0.312 cm?
s .

- A = 13.7 em

effective volume Ve = 1.34 cm3
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E20/10/5 ECORES

(E 20)
Electrical properties at 25 + 10 ©C 3E1 improved 3E1
—» atA =0: He = 1650-2760 2100-3500 *)
— AL = 1515-2520 1925-3200
a £ 25.7
at 4 kHz and B between
15 and 30 gauss 42-24-100 < 7 < 3 Q/HY2.mA)
at 4 kHz ondég 1 gauss h::é X ]06 £ 245
i
at 100 kHz and B < 1 gauss fc:jé x 106 < 20
i
at 500 kHz and B < 1 gauss fc::jé x 108 <200
i

Mechanical force at which the electrical properties are determined is 55 Newton

Number of turns for L mH N = a\/r.

The following E-core can be delivered with an airgap (ground in each E-core):
catalogue number material airgap length in mm
= 4322 020 34550 3E1 0.15+0.015

*) In the temperature range +23 to +70 € He 2 2100.
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E20/10/5
(E 20)

COIL FORMERS
for shell type transformer 20/20/5 (M 20)

12.5:02
o502 L 28
‘n5.5’g~‘iv | 05015
Iy \ g i |
| g rmeciiasd ‘#’_ : ________ 2
| 7y

125-52
U :
1
N
|
|
|
i
|
1
=

. 1 & L L

| 7251047

20-7-%6

catalog number 4312 021 28431

material polycarbonate

N : - 2
minimum window area in mm 27
mean length of turn in cm 3.8
approximate weight in g 0.5
: )

maximum temperature in C 130

The dimensions are practically according to German specification D.l1.N. 41305.
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E20/10/5

COIL FORMERS
(E 20) for shell type transformer 20/20/5(M20)

With soldering pins.

0.8002

185"

4

& T ! - B __'L__

g T aTd 1|

o~ L :r 38 ___%____

, | . :
55°Y 10.8202
87:01 12.2-3; >
1253,

|

|

I
]5 12£005
17.5¢01

o o H oL

5044005 Tones
15.12¢0.05
17.5201

catalog number

4322 021 20240

material

minimum window area in mm2

mean length of turn in cm

approximate weight in g

maximum temperature for dipsoldering
: . O

during 5-6sin C o

maximum working temperature in C

reinforced polyester with
brass dipsoldered pins
2

3.8

280
130

E22
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COIL FORMERS E20/10/5
for shell type transformer 20/20/5(M20) (E 20)

The coil formerfits a shell type transformer 20/20/5 (M 20). Thesoldering pins are so
arranged as to fit a grid of 2.52mm. They will fit printed wiring boards with 0.1"
grid as well as those with a 2,50mm grid. The pin length is sufficient for a board
thickness of up to 3mm. The board should be provided with holes of 1.3+0.1mm

diameter.

P
7

7249836
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E20/10/5 COIL FORMERS

(E 20) for shell type transformer 20/20/5 (M20)

With soldering pins.

7299307

catalogue number

4322 021 20140

material

minimum window area in mm?2

mean length of turn in cm

approximate weight in g

maximum temperature for dipsoldering
during 5-6 s in °C

maximum working temperature in °C

reinforced polyester with
brass dipsoldered pins
27
3.8

280
130
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COIL FORMERS E20/10/5
for shell type transformer 20/20/5 (M20) (E 20)

The coil former fits a shell type transformer 20/20/5 (M20). The soldering pins
are so arranged astofitagrid of 2.52mm. They will fit printed-wiring boards with
0.1 in grid as well as those with a 2.50 mm grid. The pin length is sufficient for
a board thickness of up to 3 mm. The board should be provided with holes of

1.3 +0.1 mm diameter.

7299309
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E20/10/5
(E 20)

21.8%02

MOUNTING PARTS

1051
//C
BB PN 2
g° = = i !
8 i = =00
(R | e e ) 0 o | A,
Slsls]][39t0
| o | £gton
8IS (462
20.9%3
15.8,

11-82

T—

le 16.2 £02
209 +8.2

031002

(1). Clasp 432202120160
Material: brass, tin-plated

(2). Spring 4322021 20220

Material: phosphorbronze, tin-plated

3402

187 £01

7251051
£02 8-7-%6

24,4015

3‘06 ! .

y _ __t

0.6%005| | 21.8+02 [

+ vl . RS D N N '___
sia] |

7251045
14-10-'66
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MOUNTING PARTS E 20/10/5
(E 20)

The construction is mounted by pushing the spring over the clasp in such a way that the
lips A of the spring catch in the square holes B of the clasp. The mechanical pressure,
required to keep the two E-cores together is exercised by meansof two lips on top of the
spring. No special tool is required for mounting the construction.

The construction can be used in horizontal and vertical position.

If the construction is used in vertical position, the lips C of the clasp must be bent. The
dimensions and mutual distance of these lipsare chosen in such a way that they fit printed-
wiring boards with a grid of 0.1" as well as those with a grid of 2.50mm.

If used in ahorizontal position the clasp can be earthed by means of acopper wiresoldered
in hole D.
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E20/10/5
(E 20)

i

CHARACTERISTIC CURVES

HANNA CURVES (typical-values)
indicating optimum inductance for a certain airgap and direct curren;y.k“so

2xE 2.0/10/5
- FXC 3E1
L Io(HA™) LIZ =F(NIo)
f=4kHz
T=25°C
B <10gauss
10°
380p
r 20004/
120 4
10° /pf',\ 3
5% lLI 74
A Y
Ao X 7N
20p 7/ 1/ /\
i/
10° Vil &
]Oﬁ—lllll
JAVATAD 5=
f/ 4
IR 17/ 1
=gy /7/
) //
10° :
I, A/,/
/
0 L /
10 1 10 NIo(AT=) 10°
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E30/15/7

(E 30)
E-CORES
30814
19.5+08 s d ‘
72-05 l
R<05 1
*QB IRRE
oo
: n| &
Sy 4+
o
g 5 Lk
R16+04 / R1 ™
: ‘ : 2 | | | :
1 | | I | | s
il o e
|1 N oL =
Ll ] 1 1 1 o
. 7262078 m—
The dimensions are according to German specification D.I.N. 41295,
Ferroxcube grade_ 3E1 improved 3E1
Approximate weight Mg 11g
Cat. number of E-core 4322 020 34630 4322 020 34840

A transformer core can be built up by combining an even number of E-cores. A shape
that is often chosen is the shell type transformer 30/30/7 composed of two cores type

E 30/15/7.

shell type transformer 30/30/7
Dimensional quantities:
mean length of lines of force le = 6.69 cm
mean area of lines of force Ag = 0.597 cm?
| -1
s & = 11.2 cm
A
e
3
effective volume Ve = 4.00 cm
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E30/15/7

E-CORES
(E 30)
Electrical properties at 25 + 10 °C 3E1 improved 3E1
—» atA=0: He = 1795-2990  2375-3955*)
AL = 2010-3350  2665-4440
a £ 22.3
at 4 kHz and B between
15 and 30 gauss q2-24-100 <7 < 3Q/(HY2.mA)
at 4 kHz ondﬁs 1 gauss n:-lL'éxlo‘fJ £2.5
at 100 kHz and Bs 1 gauss 1(::_6 x 100 < 20
I
at 500 kHz and B < 1 gauss “:fb x 106 <200
i

Mechanical force at which the electrical properties are determined is 110 Newton.

Number of turns for L mH N = c\/—L—:

The following E-cores with an airgap (ground in each E-core) can be delivered:

catalogue number material airgap length in mm
— 4322 020 34650 3E1 0.15£0.015
4322 020 34660 3E1 0.30+ 0.015

*)In the temperature range +23 to +70 °c He > 2375

E30 H
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E30/15/7

(E 30)
COIL FORMERS
for shell type transformer 30/30/7 (M 30)
S | SEE—
D19.‘_°3 19_8‘3
- 0939, |¢ {10202
T — -
¥ | G 1.7 . & B~ | 1 -
75 +0s | L e
I ¥ 37
¢ '__,__E—__” 1 ==
i
o~ =
catalog number 4312 021 28550 .=
material polycarbonate
s : ; 2

minimum window area in mm 80
mean length of turn in cm 5.6
approximate weight in g o 1.3
maximum temperature in C 130

The dimensions are practically according to German specification D.I.N. 41305.
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E30/15/7
(E 30)

COIL FORMERS
for shell type transformer 30/30/7(M30)

With soldering pins.

0.8+002

?:
v
ihdi
£ L &
] 1 B Bls
TR
| [l
h__
! Y
7532
9939,
19-85
¢t
|
| g .
W &S
“|— v &
{&-—«’»-—#»—6-—# y
y Tz
10.08:005 =
20.162005
24,201

17.350.5

19-33

catalog number

4322 021 20250

material

minimum window area in mm2

mean length of turn in cm

approximate weight in g

maximum temperature for dipsoldering
: . O

during 5-6sin C o

maximum working temperature in C

reinforced polyester with
brass dipsoldered pins

80
5.6

280
130
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COIL FORMERS E 30/15/7

for shell type transformer 30/30/7(M30) (E 30)

The coil former fitsa shelltype transformer 30/30/7 (M30). The soldering pinsare so
arranged as to fit a grid of 2.52mm. They will fit printed-wiring boards with 0.1"
grid as well as those with a 2.50mm grid. The pin length is sufficient for a board
thickness of up to 3mm. The board should be provided with holes of 1.3+0.1mm
diameter.

Pany

Fany

7249835
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E30/15/7
(E 30)

32102

MOUNTING PARTS

7251046
14-10-66

10.5 01 / 28 01
- 7 - .
st n = V A «irt4M—m p
e = @) i) — —
L L - _::_;. _,__‘__JI @ e e J
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] L e T
9l | 309+§? R : @ 15 015
(1). Clasp 432202120170 F = <))
Material: brass, tin-plated =R w0
+ oo p5
e !
N A o
y
0.8£005 32202 1
slgt [|m = A
(2). Spring 432202120230 |9 ‘ﬂ@ — —E‘J—
Material: phosphorbronze, tin-plated CrY P

E34
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E30/15/7
(E 30)

MOUNTING PARTS

The construction is mounted by pushing the spring over the clasp in such a way that the
lips A of the spring catch in the square holes B of the clasp. The mechanical pressure,
required to keep the two E-cores together is exercised by meansof two lips on top of the
spring. No special tool is required for mounting the construction.

The construction can be used in horizontal and vertical position.

If the construction is used in vertical position, the lips C of the clesp must be bent. The
dimensions and mutual distance of these lipsare chosen in such a way that they fit printed-
wiring boards with a grid of 0.1" as well as those with a grid of 2.50mm.

If used in ahorizontal position the clasp can be earthed by means of a copper wire soldered
in hole D.
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E30/15/7
(E 30)

HANNA CURVES

CHARACTERISTIC CURVES

Indicating optimum inductance for a certain airgap and direct current

7245771
2xE30/15/7
FXC 3E1
L15 |LIZ=F(NI,)
(HAZ) f=4kHz
Te=28°C
10°% B <10 gauss
107 380 y= &
" |
ZOIOLJ.—
120p—, fk,,ﬁ_
sou-A// N}
107 - ]4'0[-1— AN
_Mzop_ 17 \\
Il Rxl \\
10p= /N
s
108 i /MW
Illll / 4
- V211874 -
- V179
// /18
////
. i
0 =
107 1 10" NIo(AT =) 10?
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E 42/21/15
(E42)

E- AND I-CORES

4317 ( W )
295+12
122705
|
R=<056 :
B S
\ + N
| H
N
. '; I | ) \ ('] J/
R20_) of R2
1 !
T T BRI T
11!
i1 ) T i
! ] I I ‘ I I
R o [ I I |
! - | tof] I
110 1 1 I 1 L
| I 7262000.2
o
2
75 %02 438
<+ ! 72810851
The dimensions are according to German specification D.1.N. 41295.
E42/21/15 142/7.5/15
Ferroxcube grade 3E1 improved 3E1 3E1
Approximate weight 42g 42g
Catalog number of E-core 4322 020 34720 4322 020 34850
Catalog number of |-core 4322 020 37320
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E42/21/15 E- AND I-CORES
(E42)

A transformer core can be built up by combiningan even number of E-cores. A shape
that is often chosen is the shell type transformer 42/42/15 composed of two cores
type E 42/21/15 or the E-1 combination 42/29/15.

Shell type transformer 42/42/15 42/29/15
Dimensional quantities
mean length of lines of force le = 9.70 cm 6.72 cm
mean area of lines of force Ae = 1.82 Cm2 1.83 cm2
ly -1 o]
z = 5.34 cm 3.67 cm
. € 3 3
effective volume Ve = 17,6 cm 12.3 cm
Electrical properties at 25+ 10 °c: 3El improved 3E1 3E1
—  atA=0: u, =1910-3140 2575-4275")] > 1820
E A| = 4425-7380 6000-10000{ |> 6300
a =15.0 <12.6
A
at 4 kHz and B between <7 < 3 H3/2- A
15 and 30 gauss 92-24-100 - - g mA)
at 4 kHz and B < 1 gauss for:é x 106 £2.5
]
at 100 kHz and és 1 gauss fc:lr"|6 X 106 < 20
[}
Mechanical force at which the electrical properties are determined is 280 Newton.
Number of tums for L mH N = a \/L.
The following E-cores can be delivered with an airgap (ground in each E-core)
catalogue number material airgap length in mm
S 4322 020 34740 3E1 0.25 +0.015
4322 020 34750 3E1 0.5 +0.015

*)In the temperature range +23 to +70 °C By = 2575.
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E 42/21/15
(E42)

COIL FORMERS
for shell type transformer 42/42/15 (M 42)

o IS JmR 26.2

»

m:'f%; _____ -T\' [ __________ 54
U | 5 R

2.4

>

zgmax

e

\_ ) v
L 317 R 29 max
%%

catalog number 4312 021 28622

material reinforced polyamide

minimum window area in mm2 178

mean length of turn in cm 9:3

approximate weight in g 4

maximum temperature in %€ 180

The dimensions are practically according to German specification D.I.N. 41305.
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E42/21/15
(E42)

COIL FORMERS

for shell type transformer 42/42/15 (M42)

With soldering pins

=l
= om om e

L — ]
TATATATAT,

72582561

catalogue number

4322 021 31830

material

minimum window area in mm?2
mean length of turn in cm
approximate weight in g
maximum temperature in 0C

reinforced polyamide with
brass dipsoldered pins

178
9.3

4
180
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COIL FORMERS E42/21/15
for shell type transformer 42/42/15 (M42) (E42)

The coil former fits a-shell type transformer 42/42/15 (M42). The soldering pins
are so arranged as to fit a grid of 2.52mm. They will fit printed-wiringboards with
0.1 in grid as well as those with a 2.50 mm grid. The pin length is sufficient for a
board thickness of up to 3 mm. The board should be provided with holes of

1.3 £0.1 mm diameter.

7299308

November 1969 il



E42/21/15
(E42)

MOUNTING PARTS

- 116202 |-

e - 3901 —»
8.2201 3

72582551

{¢ 141202 *‘

-—————— 439503 ———>’

0
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l
| 2ss01=| 4 C
L5.4 I 1.3+01 *:—’ .
*0.2 | (2x) § I
{ 21:0.2
18.9, IJ
: 74 re— — : Clasp 8222 294 27280
08+003 i  39v0n — i Material: steel, eopper-plated,

- an*Q2 nickel -plated

(e = -
! 8.5 C}V e
oods

- I 452202

Pt

L N
Spring 8222 294 27290 oy 156.94 e e ,Ll_;
Material: phosphorbronze, l l Il—' H

nickel -plated

72582541
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E42/21/15
(E42)

MOUNTING PARTS

The construction is mounted by pushing the spring over the clasp in such a way that
the lips A of the spring catch in the square holes B of the clasp. The mechanical
pressure, required to keep the two E-cores together is exercised by means of two
lips on top of the spring. No special tool is required for mounting the construction.

The construction can be used in horizontal and vertical position.

If the construction isused in vertical position, two fixing bushes 4322 021 30720 with
nuts 4322 021 30710 must be applied in the holes of the clasp.

If used in a horizontal position the clasp can be earthed by means of a copper wire
soldered in hole C.

M8x0.5
6*%
NI
T 1 T
I -
w
| N -
L | v
[ . | I ] v
| i
!
3
e z Z
e =
& 4
7250656
n-3-%6 | 7750657
¥ 25-6-'65
Fixing bush 4322 021 30720 Nut 4322 021 30710
Material: brass, nickel plated Material: brass, nickel plated
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E 42/21/15
(E42)

CHARACTERISTIC CURVES

HANNA CURVES

Indicating optimum inductance for a certain airgap and direct current

TZLS5TT3
2xE4L2/21/15
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E 55/28/21
(E55)

E-CORE
-
56272 L‘J E

375+12
172-05

R<06 I

185+06

2251‘03

\_ ﬁ H Y, \ J N -
= RIS

'

21008

262593

The dimensions are according to German specification D.I1.N. 41295.

Ferroxcube grade 3E1
Approximate weight 115¢g
Cat. number of E-core 4322 020 34780

A transformer core can be built up by combining an evennumber of E-cores. A shape that
is often chosen is the shell type transformer 55/55/21 composed of two cores type E 55/28/21.

shell type transformer 55/55/21

Dimensional quantities:

mean length of lines of force Ie = 12.3 cm
mean area of lines of force Ag = 3.54 cm?
Ie -1
¥ = 3.4 cm
A 8
e 3
effective volume Ve = 43,7 cm
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E 55/28/21

E-CORE

(E55)
Electrical properties at 25 +10 e

at A= 0 He = 1950 - 3250

AL = 7050-11700

atA =0 a < 11:9

at 4kHz and B between 3/2

15 and 30 gauss 99-24-100 < 4 Q/(HY “.mA)

Mechanical force at which the electrical properties are determined is 550 Newton.

Number of turns for L mH N = a \/L.

E46
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E 55/28/21
(E55)

COIL FORMER
for shell type transformer 55/55/21

425 o
21.7min 365M0%
3 2 2
]
{ N\
5 (e { 'l
. R | 3
s e 5
W |
: ) |

325

2.4 ' e

catalog number 4312 021 28711
material reinforced polyamide
minimum window area in mm?2 250
mean length of turn in cm 11.6
approximate weight in g 9
maximum temperature in 0C 180

The dimensions are according to German specification D.I.N. 41305.
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E 55/28/21
(E55)

HANNA CURVES
Indicating optimum

CHARACTERISTIC CURVES

inductance for a certain airgap and direct current

TZLS5T72
2x E55/28/21
FXC 3E1
L12 LI5=F(NI)
(HAZ) f=4kHz
T=25°C
1072 B=<10 gauss
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E65/32/13
(E65)

€075 |, —e | 7 | "1
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E65/32/13 b CORE
(E65)

The dimensions are according to German specification D.I.N. 41295,
Ferroxcube grade 3E1

Approximate weight 76 g
Type number of E-core 432202034820

A transformer core can be built up by combining an even number of E-cores.Shapes that
are often chosen are the shell type transformers 65/65/13 composed of two cores type
E&5/32/13, and 65/65/27 composed of four cores type E65/32/13.
shell type transformer 65/65/13 65/65/27

Dimensional quantities:

mean length of lines of force le = 14.7 14,7 cm
mean area of lines of force Ae = 2.66 5.32 <:m2
le -1
E'AT = 5.51 2.75 em
€ 3
effective volume Ve = 39,1 78.2 cm
Electrical properties at 25 + 10 e
at A= 0: pe = 1980-3290 1835-3050
AL = 4500-7500 8400-14000
A a < 14.9 10.9
at 4kHz and B between 3/2
15 and 30 gauss 99-24-100 < 7 Q/(HY “.mA)

Mechanical force at which the electrical properties are determined is 400 Newton

Number of turns for LmH N = a \/L.

ES0 H H December 1967



E65/32/13
(E65)

COIL FORMER
for shell type transformer 65/65/27 (M 65)

) oo o S N |
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| 386 i
e | o

10
20.6min
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e g v

catalog number 4312 021 28721
material reinforced polyamide
minimum window area in mm?2 394
mean length of turn in cm 15
approximate weight in g 13
maximim temperature in 0C 180

The dimensions are according to German specification D.I.N. 41305.
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E65/32/13
(E65)

CHARACTERISTIC CURVES

HANNA CURVES
Indicating optimum inductance for a certain airgap and direct current
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H-CORES







H-CORES

INTRODUCTION

The development of magnetic core materials with high initial permeability for series
production opened the way forthe construction of transformer cores of very small di-
mensions without the loss of transformer performance.

One of the problems immediately arising when miniaturizing magnetic cores is that
the high initial material permeability practically always is reduced considerably by
an unavoidable airgap except when the toroid shape is used. However, for applica-
tion in transformers the toroid has the disadvantage of being difficult to wind and time
consuming in assembly.

The H-core transformer shape overcomes the above mentioned disadvantages with a
minimum of component parts and has moreover the advantage that it may be wound on
simple conventional winding machines.

The magnetic circuit is closed by a core in the shape of a rectangular window or ofa U.
The two parts are sufficient to construct a complete transformer suitable for mount -
ing on a printed wiring board, since the coil former, which forms one piece with
the H-core, is provided with soldering pins on grid module distances.

Four setsof transformer componentsof different sizeare available. Their type design-
ation is H7, H10, H16 and H20. The material grade used is FXC 3E2.

In addition to the well-known applications of ferroxcube coresin transformersin com-
munication systems, an important part of the field of applications of metal laminations
in the audio frequency range can be covered with these H-cores.

The high A| values realisedwith these small cores combined with the proper winding
technique lead to small stray capacitances and small stray inductances, in this way
permitting the design of wide band transformers in a small volume.

1]
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H7

H-CORE

Y,
S

The H7-core consists of a ferroxcube H-shape with coil former, a ferroxcube window, a
nickel container and a phosphorbronze spring.
All these components are adapted to each other.

The H7-core can only be supplied as a complete assembly.

Cat. number of the assembly : 4322 020 33020
Approximate weight of the assembly : 0.8 g

The applied ferroxcube material is the high permeable 3E2 grade.
The jointing surfaces are very flat and smoothly lapped.

Dimensional quantities

Mean length of lines of force lg = 1.75 cm

Mean area of lines of force Ae = 0.0325 cm?2
% A—:- = 54 cm=|

Effective volume Ve = 0.0571 cm3

Electrical requirements measured with 25 windings of 0. 15mmwire, at é=7-IOgcuss,

f = 4kHz and a mechanical force of 1.5 Newton in the temperature range from
+23 till +70 °C, 24 hours after demagnetisation.

M 23000

a <37.8

AL >700

The six soldering pins are arranged so as to fit printed-wiring boards with 0.1" grid as
well as those with a 2.50mm grid. The board should be provided with holes of max.
0.8+ 0.1mm ¢.
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(1) Pins: phosphorbronze, dipsoldered

(2) H-core: ferroxcube
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COIL FORMER H7

The coil former and the ferroxcube H-shape are combined to one part.

Material coil former reinforced polyester with phosphorbronze
dipsoldered pins
Window area in mm2 4.2
Mean length of turn in cm 1.34
Max. temperature for dipsoldering
for 5-6 s in °C 280
for 1-2sin °C 360-400
Max. working temperature in °C 130

For speeding up the soldering operation of the winding wire to the pins, the use of
self fluxing wire is advised. In case a terminal of the winding must be connected to
the container, it should be soldered to pin 1 (see figure above).

The side of the coil former where the soldering pins protrude is asymmetrical providing
a means for numbering the connections.

In orderto avoid damage of the ferroxcube H-shape, care should be taken that during
winding the turning couple exercised on this ferroxcube part is not too high.

T
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MOUNTING PARTS
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Fig.1 Fig.2. Hole pattern.

e=0.1"or 2.50 mm.

The H7-core is only applied as a complete assembly.
Cat. number of the assembly: 4322 020 33020.

Components according to Fig. 1:
(1) Ferroxcube H=shape with reinforced polyester coil former

(2) Ferroxcube window
(3) Nickel container 4322 021 20100

(4) Phosphorbronze spring 4322021 20380

Take care that the jointing surfaces of the two core parts are very clean.

The silver reference lines on one side of the H-shape and on one side of the window
should coincide. If no reference lines are given, the parts may be arbitrary posi-
tioned.
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MOUNTING PARTS

H7

When glueing is desired,apply a suitable adhesive around the
jointing surfaces of the H-shape and the window (see Fig. 3).
The areawhere the adhesive is to be appliedshouldfirst be de-
greased thoroughly. A suitable adhesiveise.g. Araldit typeD,
with Versamide 140, mixing ratio is 70: 30; curingtimeat least
24 hours at room temperature. There is a marking hole on the
top sideof the container (seeFig. 1). This hole must be in one
line with soldering pin 1. This pin can easily be recognised by
the asymmetrical shape of the coil former under side.

If the container must be earthed, the longer (tin-plated) lip
must be soldered to pin 1 after bending the lips.

For bending the container lips a simple tool (placed in a press
with cranked levers) has been developed.

Thistool cannot be supplied, however drawings of thistool are
supplied on request under catalog number 4322 05800110.
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H7 MOUNTING PARTS
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(3) Container 4322 021 20100
Material: nickel, terne-plated
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(4) Spring 4322 021 20380
Material: phosphorbronze,
nickel-plated
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H7

CHARACTERISTIC CURVES

INDUCTANCE AS A FUNCTION OF THE FREQUENCY (typical values)
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H7

CHARACTERISTIC CURVES
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CHARACTERISTIC CURVES H7

LOSSES AS A FUNCTION OF THE FREQUENCY (typical values)
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H7

CHARACTERISTIC CURVES
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H7

CHARACTERISTIC CURVES
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H7 CHARACTERISTIC CURVES

INDUCTANCE AS A FUNCTION OF THE INDUCTION (typical values)
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CHARACTERISTIC CURVES

H7

LOSSES AS A FUNCTION OF THE INDUCTION (typical values)
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H7 CHARACTERISTIC CURVES

HANNA CURVE (typical values)

Indicating optimum inductance for a certain airgap and direct current.
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The H 10-core consists of aferroxcube H-shape with coil former, a ferroxcube window, a
brass container and a phosphorbronze spring.
All these components are adapted to each other.

The H 10-core can only be supplied as a complete assembly.
Cat. number of the assembly : 4322 020 33010
Approximate weight of the assembly : 2.0 g

The applied ferroxcube material is the high permeable 3E2 grade.
The jointing surfaces are very flat and smoothly lapped.

Dimensional quantities

Mean length of lines of force g =2.25 cm

«Mean area of lines of force Ag =0.075 cm?2
|
& =30cm"!
° 3
Effective volume Ve=0.17 cm

Electrical requirements, measured with 20 windings of 0.20 mmwire, at B=7-10 gauss,

f = 4kHz and a mechanical force of 1.5 Newton in the temperature range from
+23 till +70 OC, 24 hours after demagnetisation.

Me > 3820

a K25.0

AL 1600

The eight soldering pins are arranged so as to tit printed-wiring boards with 0.1" grid as
well as those with a 2.50mm grid. The board should be provided with holes of mux.
0.8+ 0.1mm ¢.
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COIL FORMER
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(1) Pins: phosphorbronze, dipsoldered
(2) H-core: ferroxcube
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COIL FORMER H10

The coil former and the ferroxcube H-shape are combined to one part.

Material of coil former reinforced polyester with phosphorbronze
dipsoldered pins

Window area in mm2 7.6

Mean length of turn in cm 2.17

Max. temperature for dipsoldering

for 5-6 s in °C 280

for 1-2'5 in °C 360-400

Max. working temperature in ke 130

For speeding up the soldering operation of the winding wire to the pins, the use of self
fluxing wire is advised. In case a terminal of the winding must be connected to the con-
tainer, it should be soldered to pin 1 (see figure above).

The side of the coil former where the soldering pins protrude is asymmetrical providing
a means for numbering the connections.

In order to avoid damage of the ferroxcube H-shape, care should be taken that during
winding the turning couple exercised on this ferroxcube part is not too high.
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e=0.1"or 2.50 mm.

The H 10-core is only applied as a complete assembly.
Cat. number of the assembly: 4322 020 33010

Components according to Fig. 1:
(1) Ferroxcube H-shape with reinforced polyester coil former
(2) Ferroxcube window

{3) Brass container 4322021 20020
{4) Phosphorbronze spring 4322 021 20390 _

Take care that the jointing surfaces of the two core parts are very clean.

The silver reference lines on one side of the H-shape and on one side of the window
should coincide. If no reference lines are given, the parts may be arbitrary posi-
tioned.
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Fig. 1 Fig.2. Hole pattern.
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MOUNTING PARTS

H10

When glueing is desired, apply a suitable adhesive around the
jointing surfaces of the H-shape and the window (see Fig. 3).
The spots where the adhesive is 