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DATA HANDBOOK SYSTEM

Our Data Handbook System is a comprehensive source of information on electronic components, sub-
assemblies and materials; it is made up of four series of handbooks each comprising several parts.

ELECTRON TUBES BLUE
SEMICONDUCTORS RED
INTEGRATED CIRCUITS PURPLE
COMPONENTS AND MATERIALS GREEN

The several parts contain all pertinent data available at the time of publication, and each is revised and
reissued periodically.

Where ratings or specifications differ from those published in the preceding edition they are pointed
out by arrows. Where application information is given it is advisory and does not form part of the
product specification.

If you need confirmation that the published data about any of our products are the latest available,
please contact our representative. He is at your service and will be glad to answer your inquiries.

This information is furnished for guidance, and with no guarantee as to its accuracy or completeness; its publication conveys no licence
under any patent or other right, nor does the publisher assume liability for any consequence of its use; specifications and availability of
goods mentioned in it are subject to change without notice; it is not to be reproduced in any way, in whole or in part without the

written consent of the publisher.
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ELECTRON TUBES (BLUE SERIES)

The blue series of data handbooks is comprised of the following parts:

T1
T2a
T2b
T3
ET3
T4
5
T6

T7

8

19

T10

T11

Tubes for r.f. heating

Transmitting tubes for communications, glass types

Transmitting tubes for communications, ceramic types

Klystrons, travelling-wave tubes, microwave diodes

Special Quality tubes, miscellaneous devices (will not be reprinted)
Magnetrons

Cathode-ray tubes
Instrument tubes, monitor and display tubes, C.R. tubes for special applications

Geiger-Miiller tubes

Gas-filled tubes
Segment indicator tubes, indicator tubes, dry reed contact units, thyratrons, industrial
rectifying tubes, ignitrons, high-voltage rectifying tubes, associated accessories

Picture tubes and components

Colour TV picture tubes, black and white TV picture tubes, colour monitor tubes for data
graphic display, monochrome monitor tubes for data graphic display, components for colour
television, components for black and white television and monochrome data graphic display

Photo and electron multipliers
Photomultiplier tubes, phototubes, single channel electron multipliers, channel electron
multiplier plates

Camera tubes and accessories, image intensifiers

Microwave semiconductors and components

iv
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SEMICONDUCTORS (RED SERIES)

The red series of data handbooks is comprised of the following parts:

S1

S2

S3
S4a
S4b
S5
S6
s7

S8

S9

$10

Diodes :
Small-signal germanium diodes, small-signal silicon diodes, voltage regulator diodes(< 1,5 W),
voltage reference diodes, tuner diodes, rectifier diodes

Power diodes, thyristors, triacs
Rectifier diodes, voltage regulator diodes (> 1,5 W), rectifier stacks, thyristors, triacs

Small-signal transistors

Low-frequency power transistors and hybrid modules

High-voltage and switching power transistors

Field-effect transistors

R.F. power transistors and modules

Microminiature semiconductors for hybrid circuits

Devices for optoelectronics

Photosensitive diodes and transistors, light-emitting diodes, displays, photocouplers, infrared
sensitive devices, photoconductive devices.

Power MOS transistors

Wideband transistors and wideband hybrid 1C modules
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INTEGRATED CIRCUITS (PURPLE SERIES)

The purple series of data handbooks is comprised of the following parts:

iIC1

1C2

IC3

IC4

IC5

iC6

1C7

1IC10

IC11

Bipolar ICs for radio and audio equipment
Bipolar ICs for video equipment
ICs for digital systems in radio, audio and video equipment

Digital integrated circuits
CMOS HE4000B family

Digital integrated circuits — ECL
ECL10000 (GX family), ECL100000 (HX family), dedicated designs

Professional analogue integrated circuits
Signetics bipolar memories

Signetics analogue circuits

Signetics TTL logic

Signetics Integrated Fuse Logic (IFL)

Microprocessors, microcomputers and peripheral circuitry

vi
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COMPONENTS AND MATERIALS (GREEN SERIES)

The green series of data handbooks is comprised of the following parts:

c1

c2

Cc3

Cca

Cc5

Cé

Cc7

Cc8

c9

c10

c1n

c12

Cc13

C14

C15

ci16

Cc17

c18

Cc19

Assemblies for industrial use
PLC modules, PC20 modules, HNIL FZ/30 series, NORbits 60-, 61-, 90-series, input devices
hybrid ICs

’

Television tuners, video modulators, surface acoustic wave filters

Loudspeakers

Ferroxcube potcores, square cores and cross cores

Ferroxcube for power, audio/video and accelerators

Synchronous motors and gearboxes

Variable capacitors

Variable mains transformers

Piezoelectric quartz devices

Quartz crystal units, temperature compensated crystal oscillators, compact integrated oscillators,
quartz crystal cuts for temperature measurements

Connec;tors

Non-linear resistors

Voltage dependent resistors (VDR), light dependent resistors (LDR), negative temperature
coefficient thermistors (NTC), positive temperature coefficient thermistors (PTC)
Variable resistors and test switches

Fixed resistors

Electrolytic and solid capacitors

Film capacitors, ceramic capacitors

Permanent magnet materials

Stepping motors and electronics

D.C. motors

Piezoelectric ceramics
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PREFACE

This Handbook is in four sections as shown in the survey below. The Index of catalogue numbers with
page number references is at the end of the book.

All dimensions on drawings are in mm unless otherwise indicated. According to the S.1. units the
symbol K (kelvin) is used instead of OC in combinations such as K/W. Also AT is in K. Atmospheric
pressure is given in kPa instead of millibars, mm Hg etc.

1000 mbar = 100 kPa.

For easy reference, type numbers (such as CP13) are at the top of each page. Orders should, however,
always state the 12-figure catalogue number.

Section 1: Carbon potentiometers

page

introduction 3
Multiturn preset, 10 turns CMP10 9

20 turns CMP20 9

40 turns CMP40 9
Multiturn, preset with bandswitch CMP/SK 19

CMP/SL 19

10 mm preset CTP10 21
14 mm preset CTP14 27
18 mm preset CcTP18 37
10 mm preset enclosed ECP10 43
13 mm control CP13 51
16 mm control CP16 53
23 mm control CcP23 67
23 mm cermet MCP23 75
17 mm potpack PP17 79
25 mm slide CSP25 129
40 mm slide CSP40 135
60 mm slide CSP60 147
Section 2: Cermet potentiometers & focus potentiometer units
10 mm enclosed preset EMP10 161
10 mm preset MTP10 169
4,5 kV focus units MFU4,5 175
7 kV focus units MFU7 181
Section 3: Wirewound potentiometers
36 mm load LP36 189
46 mm load LP46 189
66 mm load LP66 189
22 mm wp22 197
23 mm WpP23 203
24 mm wpP24 209
42 mm WP42 215
Section 4: Test & band switches and manual pulse generator
test switches 2422 136 7.... 220
bandswitches 2422 136 802.. 225
manual pulse generator MPG256 227

Some devices are labelled “MAINTENANCE TYPE". These are available for equipment maintenance
but no longer recommended for equipment production.
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CARBON
POTENTIOMETERS

INTRODUCTION

There are two main groups in our range of carbon potentiometers.

Preset potentiometers are mainly used for eliminating circuit tolerances during the assembly of
electronic equipment or the readjustment of electronic circuits at a later stage. Five series of preset
potentiometers are available:

— CMP series:  rectangular multi-turn potentiometers designed for use with television tuners, dimen-
sions approx. 43,5 x 8 x 5 mm.

— CTP10-series: maximum dissipation 0,1 W, dimensions approx. 10 x 10 mm.

— CTP14-series: maximum dissipation 0,2 W, dimensions approx. 14 x 17 mm.

— CTP18-series: maximum dissipation 0,25 W, dimensions approx. 18 x 20 mm.

— ECP10: maximum dissipation 0,1 W, dimensions approx. 10 x 12 mm.

Control potentiometers are widely used in all kinds of electronic equipment, e.g. for volume, tone,
brightness and balance control. The following series of control potentiometers are available:

— CP13-series (knob potentiometers): maximum dissipation 0,05 W, diameter approx. 13 mm.

— CP16-series: maximum dissipation 0,1 W (linear law), or 0,05 W (logarithmic law), diameter approx.
16 mm. Single and tandem types, with or without switch.

— CP23-series: maximum dissipation 0,25 W (linear law), or 0,125 W (logarithmic law), diameter
approx. 23 mm. Single with or without switch.

— MCP23-series (cermet potentiometers); maximum dissipation 5 W, diameter approx. 23 mm. Single
without switch.

— CSP25-series (slide potentiometers): dimensions approx. 43,5 x B x 5 mm; types with linear or
logarithmic law. Single types only.

— CSP40-series (slide potentiometers): maximum dissipation 0,25 W (linear law), or 0,125 W
(logarithmic law), dimensions approx. 68 x 16 x 10,2 mm. Single and tandem types.

— CSP60-series (slide potentiometers): maximum dissipation 0,4 W (linear law), or 0,2 W (logarithmic
law), dimensions approx. 87 x 16 x 10,2 mm. Single and tandem types.

— PP17-series (potpack potentiometers), maximum dissipation 0,2 W, dimensions approx. 17 x 22 mm.
Single and tandem types, with or without switch. Also dual spindle types.

January 1984 3



CARBON

POTENTIOMETERS

GLOSSARY OF TERMS

Preset potentiometers — Potentiometers of simple construction, in general without spindle, encapsula-
tion and mounting facilities. They are specially suited for use where a comparatively small number of
movements are required during their life. Usually for mounting on p.w. boards.

Control potentiometers — Potentiometers of more complicated construction, with spindle, (rotary types)
or slider (straight line action types), encapsulation and mounting facilities and suited for use where a
large number of movements are required during their life.

Single, tandem, twin, triple potentiometers

Single potentiometers are control potentiometers comprising one resistor unit. Tandem potentiometers
are control potentiometers comprising two identical resistor units controlled by one spindle. Twin
potentiometers are control potentiometers comprising two resistor units controlled by separate concen-
tric spindles. Triple potentiometers are control potentiometers consisting of one single and one tandem
potentiometer, controlied by separate concentric spindles.

Potpack
Compact, rectangular potentiometers. Either single or tandem types.

Potpack module
Basic element of Potpack-series consisting of a module with full electrical and primary mechanical functions.

Multi-turn potentiometers
Preset carbon potentiometers with knob or gearwheel, designed for fine resistance adjustment, usually
in diode tuning. Up to 40 rotations of spindle.

Slide carbon potentiometers
Control potentiometers with a straight line action.

Switches — Mains-voltage or battery-voltage switches, fitted to the potentiometers and usually controlled
by the potentiometer spindle.

Nominal resistance (Rj;) — Nominal value of the resistance between the end terminals a and ¢ (Fig. 1),
with the slider at end-stop position.

Fig. 1 Rotary potentiometer viewed from the spindle.

March 1982



Introduction CARBON

POTENTIOMETERS

Resistance law — Relationship between the resistance measured between the slider terminal (b) and the
designated end terminal (a), and the mechanical position of the actuating device (Fig. 2).

0w -
g /; I
g [ ///
z /7 | L v/ a = linear;
|

N
N
N

b b = logarithmic;
¢ = reversed logarithmic;

// /, // d = with tap;
/4

N

AN
N
N

e = balance.

A\
2
N

N
\
N

0% 4 L/

0% slider displacement 100

Fig. 2 Resistance laws.

Terminal resistance — Minimum resistance that can be obtained between either end terminals (a or ¢)
and the slider terminal b {see Fig. 3). Where there is no measurable change of resistance between the
end stop and the point where the minimum effective resistance is observed, the terminal resistance and
the minimum effective resistance become the same.

Minimum resistance at the tap — Minimum adjustable resistance between the tap terminal d (Fig. 1) and
the slider terminal b.

Contact resistance (R;) — Resistance between resistance element and slider contact.

Contact resistance variation (CRV) — Change of the resistance between the resistance element and the
slider contact, when it is moved at a defined speed.

Maximum attenuation — Maximum adjustable attenuation when the potentiometer is used as an attenu-
ator (see Fig. 3).

Riot
A

Re RO tap

7Z61006.1

b d

Fig. 3 Diagram of potentiometer; spindle in fully counter-clockwise posmon
Terminal resistance: (Rg + R) Q.

Maximum attenuation: 20 log R———— dB.
tot

(The value of R is negligible.)

W ( March 1982



CARBON

POTENTIOMETERS

Maximum dissipation (Py,3x) — Maximum amount of power which can be dissipated at a given ambient
temperature, when the potentiometer is continuously loaded between the end terminals a and ¢ (Fig. 1)
and mounted on a steeel panel of 100 x 100 x 1,5 mm (or on a printed circuit board for types with
printed-wiring pins).

Maximum voltage (Epax) -~ The maximum voltage that may be applied is calculated from maximum
dissipation (Prpax) and nominal resistance (Rp): Emax =+/Pmax-Rn. provided that the limiting element
voltage is not exceeded.

Limiting slider current — Maximum current that may be passed between resistance element and slider
contact.

Insulation resistance — Resistance measured between interconnected terminals and all other external
metal parts.

Test voltage -- Voltage to be applied for one minute between interconnected terminals and other
external metal parts.

Ganging tolerance - Maximum difference between the adjusted resistances of the two sections of a
tandem potentiometer (expressed in dB).

Mechanical angle of rotation — The fuli extent of the travel of the actuating device of a rotary potentio-
meter between the end stops (Fig. 4).

Effective angle of rotation — That angle throughout which the resistance law of a rotary potentiometer
is applicable (Fig. 4).

Switching angle — That angle over which the switch of a rotary potentiometer has to be actuated from
the off to the on position, or vice versa (Fig. 4).

Backlash of the rotary switch — That angle over which the spindle of a rotary potentiometer has to be
rotated before actuating the switch from the off to the on position (Fig. 4).

resistance

mech. angle
of rotation
effective angle
of rotation
terminal
st
+—
4 - L_ angle of rotation
backlash | | effective angle of rotation |- l
—~! ; le—— mech. angle of rotation ——! 7261005 / 7261004
switching switching backlash
angle angle
Fig. 4a. Fig. 4b.

Backlash of potentiometer with push-pull switch — That angle over which the spindle can be rotated
before it causes any resistance change.
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Introduction

CARBON

POTENTIOMETERS

SURVEY

For ordering use the 12-digit catalogue numbers, see Composition of the catalogue number of the

relevant potentiometer.

A. Preset potentiometers page
Multi-turn carbon preset potentiometers, 10 turns CMP10 9
Multi-turn carbon preset potentiometers, 20 turns CMP20 9
Multi-turn carbon preset potentiometers, 40 turns CMP40 9
10 mm carbon preset potentiometers CTP10 21
14 mm carbon preset potentiometers CTP14 27
18 mm carbon preset potentiometers CTP18 37
Enclosed 10 mm carbon preset potentiometers ECP10 43 —_
B. Control potentiometers E
13 mm carbon control potentiometers CP13 51 —_—
16 mm carbon control potentiometers CP16 53
23 mm carbon control potentiometers CP23 67
23 mm cermet control potentiometers McP23 75
25 mm slide carbon potentiometers ) CSP25 129
40 mm slide carbon potentiometers CSP40 135
60 mm slide carbon potentiometers CSP60 147
17 mm potpack carbon control potentiometers PP17 79
\ (February 1984 7






CMP10
2322 412/413/414 - CMP20
CMP40

MULTI-TURN CARBON PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Nominal resistance

linear law 100 Q — 4,7 MQ2
logarithmic law 1k —-2,2MQ
special law 100 kS2
Number of turns of spindle
potentiometers CMP10 10 m——
potentiometers CMP20 20 —
potentiometers CMP40 40 —
Climatic category (IEC 68) 25/070/21
APPLICATION
The potentiometers are for preset tuning adjustment in variable capacitance diode television tuners, but
can also be used for variable capacitance diode tuning radio receivers, or for any other fine resistance
adjustment.
DESCRIPTION
A straight carbon track is fitted on to a base plate of resin-bonded paper, which is mounted in a housing
of black synthetic resin. The terminals are suited for mounting on printed-wiring boards. The slider is
activated by a silvered threaded spindle. The potentiometer will not be damaged if the spindie is turned
beyond its extreme position. The potentiometers can be supplied with various adjustments and with or
without a scale indicator.
All versions are available with linear or logarithmic resistance law; the 100 k2 versions are also available
with special resistance law.
COMPOSITION OF THE CATALOGUE NUMBER
232241 . .....
code for number of turns of spindle code for nominal resistance value,
2 = 20 turns, type CMP20 see Table 1
3 - 10 turns, type CMP10 code for adjustment provision, see
4 = 40 turns, type CMP40 Adjustment provisions.
code for indicator, see Indicators
w (November 1982 9



CMP10
CMP20
CMP40

MECHANICAL DATA
Dimensions of the housing (mm)

The housing has been drawn without scale indicator and adjustment provision; these parts are described
in the relevant paragraph.

2.9, 42,5402 <1*3? e
y +0,1
- | > 25 ¢
) f] .
8207 5,640 [
¥ Q. . & ; H o=y ;
w503 M == T P sl
Iy 09401+ 0 i oMl 0 -0,
. 15 (2x)-o! i 3x) pe -
-3, 1201+ [+~ | S-00s2x1] | == 1005 703
! 20,1 o | le v 72680264
52802+l |« i
ie——— 30£0, ———
30015 | L—szons

Fig. 1 Terminals a and c are connected to the ends of the carbon track; terminal b is

connected to the slider contact.

Operating temperature range
Climatic category (1EC 68)
Operating torque

Number of turns of spindle
potentiometers CMP10
potentiometers CMP20
potentiometers CMP40

Maximum permissible axiai spindle load
{push and pull)

Mechanical travel of slider contact
Effective travel of slider contact
Solderability (to IEC 68-2, test T)
Thermal shock test (to IEC 68-2, test T)
Life {at a rate of 20 rev/min)

MOUNTING

~25to +70°C
25/070/21
1,5 to 10 mNm

9%t
19+%
38 +1

<25N

256 + 0,3 mm

24 — 1 mm

230+ 10°C,for2£0,5s
350+ 100C, for2+0,5s

50 x in both directions + 3 rotations at both

ends

The terminals may be dip-soldered to a depth of 2 mm max in a solder bath of 260 ©C max for 4 s

max. When a soldering bit is used, its temperature must not exceed 360 OC for 1,5 s and neither axial

nor radial stress must be exerted on the terminals.

MARKING

The potentiometers are marked with nominal resistance, resistance law, period and year of manufacture.

10
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CMP10

Multi-turn carbon preset potentiometers CMP20
CMP40
Indicators
code in
type colour catalogue number
232241. .....
” '
+0,2
| <—2 ,5%0,1
s+o1 g :
re
7268006.3
0 ———
_’ 2’3-01 - 1110,2 ] —
*"’ l' 1,2 _02 <-1+0)1
3,910, red 2
Iy
7268003.1
72680041
7,4
3,301 +0.2 I“ ,
> <-2£0,2
i e
+0,2 P —_ yellow 4
72880051
2201
- |-
' :
6,9
*0,
U 1 1 B red 5
b
72680071
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CMP10

CMP20
CMP40
code in
type colour catalogue number
232241. .....
!
v
without indicator 0
without indicator, with black
dust cover on the housing
0,3+0/
| N
[} 1§ [}
fc“‘_'—t “ T T [esx03 8
=] g n
U U U 7276712
Adjustment provisions
code in
type colour catalogue number
232241. .....
0,9+01
o
Bu_py — grey 51
Tt
1,840, > =
7266996.3
> 113402 le-
+0/1
3 0
ot v
ﬂh—OJ - - i grey 52
it
3,5+g'5~> -
<_15 3+0 2_, 7268002.4
-~ 30,2
@155 @3 L
+01 10,2*_ Knob: approx. 60 notches red 61
_—’{ 8,8 72669991
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CMP10

Multi-turn carbon preset potentiometers CMP 20
k CMP40
code in
type colour catalogue number
232241......
Knob: approx. 48 notches black 62
> 9+01 |-
24,5%0,2 —
{ 5 —
4 v p—
g0 28 e -_—
$0,2 %02 i black 63
' Tnz*"” J <!
0 +02
3£02—> ¢ =302
4—16'3i012 _>| 7268001.3
B45202 (=105
5 [~ +0,2™"]
[
g12 o8 L -
- 3 lack 64
02 02§ blac|
A !
y
12251 ->l - 1+0,2
3+0,2-+| + le-3+02
- 218302 7268000.2
> (*—15£0,1
number of teeth = 24 .
tooth height = 1,2 white 82
72669971
v
96,7~ .
number of teeth = 12
J shape according to DIN867 black 8
— n 9:02 - 7266994.3
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CMP10
CMP20
CMP40

ELECTRICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
36 OC, an air pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

Table 1
. . max. voltage (V d.c. or V a.c.) . s
nominal resist. maximum max. | limiting code
resistance | law Tamb = 40 °C Tamob = terminal atten- | slider in
70°C resistance uation | current cat.
AR <20% | AR<10%| AR <20% no.
Rn (note 1 (note 1) | (note 1) dB mA
100 Q 55 5,0 3,9 10 Q 20 55 01
220 Q 8,1 74 5,7 20 Q 20 37 02
470 Q 11,8 10,8 8,4 3B Q 30 25 03
1 k&2 17 15,8 12,2 50 30 17 04
2,2kQ 26 23 18 100 Q 40 1" 05
4,7 kQ 37 34 24 200 @ 40 8 06
10 k& 53 47 37 300 Q@ 40 53 07
22 kQ | linear 76 66 54 600 Q 50 35 08
47 k& 108 91 76 1 kQ 50 23 09
100 k& 152 122 107 2 kQ 50 1.5 1
220 k2 217 166 163 3,5k 60 0,99 12
470 kQ 306 216 216 6 kQ 60 0,85 13
1 MQ 425 274 300 10 kQ 70 0,43 14
2,2 MQ 600 330 420 20 k& 70 0,27 15
4,7 MQ 840 (2) 340 590 50 k& 70 0,18 16
1 k@ 10 89 7.1 10 Q 40 10 24
2,2kQ 14 12,8 10,2 20 Q 50 6,8 25
4,7 k2 20 17,5 14,5 35 Q 50 4,4 26
10 k&2 29 24 20 50 50 2,9 27
22 kQ | 42 34 29 100 & 60 1,9 28
47 k| 9% | gg 47 a1 200 @ (® 60 | 13 (©¥]29
100 ko | Mthmic|  gg 63 60 250 Q 60 0,85 31
220 k& 122 87 86 500 70 0,55 32
470 kQ 172 112 120 1 k@ 70 0,37 33
1 MQ 240 141 170 2 kQ 80 0,24 34
2,2 MS) 350 182 244 5 kQ 80 0,16 35
100 k& | special 85 63 60 500 Q 60 0,85 (4)|38

Notes

1. Measured after 1000 h.
2. Max. 600 V (a.c.).

3. Slider contact between 20 and 100% of Ryot. For slider contact positions between 0 and 20% of
R1pt the values have to be multiplied by 6.
4. Slider contact between 20 and 100% of Ry¢. For slider contact positions between 0 and 20% of

Ryot the value has to be
5. Measured between termi

multiplied by 2,4.
nals a and b.

14
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- CMP10

Muiti-turn carbon preset potentiometers CMP20
CMP40

Tolerance on nominal resistance +20%

Resistance law and tolerance see Fig. 3

Maximum permissible dissipation (Ppax) see Fig. 4

Contact resistance between carbon track and slider contact,
the slider being moved 1 mm/s (see also Measurement of the

contact resistance)
linear law
logarithmic faw,

for 0 — 40% of effective travel
for 40 — 70% of effective travel
for 70 — 100% of effective travel

special law,

for 0 — 40% of effective travel
for 40 — 60% of effective travel

< 3% of Rtotal

<0,75% of Rgtal
< 2% of Rtotal
< 8% of Rtotal

< 1,2% of Rtotal
< 3% of Rtotal

for 60 — 100% of effective travel < 6% of Regtal ]
Crackle voltage at maximum slider current of 1 mA, —
the slider being moved maximum 0,025 mm/s. —
Rp = 100 kQ, linear law < 100 mV
Rp = 100 k2, special law,
for 0 — 60% of effective travel <100 mV
for 60 — 100% of effective travel <150 mV
Change of preset voltage after vibration test (IEC 68, test Fc)
and shock test (IEC 68, test Ea) < 0,1% of total voltage
typ. 0,05% of total voltage
Measurement of the contact resistance
a A d.c. current source which supplies a constant direct current
hd (1) of e.g. 1 mA, is connected to pins a and b of the potentio-
meter. The d.c. voltage (V) resulting from the contact resist-
d.c. @ ance (R¢) and the d.c. current is measured between pins b
and ¢ (V = L.Rg).
b During the measurement the slider contact is moved with a
] constant speed of 1 mm/s. The input resistance of the d.c.
7 voltmeter must be at least 10 MQ2.
®
S
7279610
Fig. 2.
March 1982 15



CMP10
CMP20
CMP40

7279607

100
resistance A
(% Reotal ) /
80 A
)
o 7/
il
w0 /
/ /]I
/,
20 > va
//
o A/‘_//
0 20 40 60 80 100

slider displacement
from terminal a to terminal ¢

(% of effective travel )

Fig. 3 Resistance as a function of slider displacement. Counter-clockwise knob

rotation results in an increase of resistance between a and b (Fig. 1).

tolerance on resistance law

curve resistance law displacement resistance
% of effective travel % of Riotal
| linear between 36,5 and 38,5 33,6-415
between 61,5 and 63,5 58,5 - 66,5
" | ithmi between 36,5 and 38,5 35- 85

ogarithmic between 61,5 and 63,5 12 -26

between 36,5 and 38,5 14 -22

1 special between 61,5 and 63,5 28 -38

between 86,5 and 88,5 60 -75
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CMP10

Multi-turn carbon preset potentiometers CMP20
= R <20% : —
037 Tams = 2Rt trer 1000 h
40°C tot <0%: ===
Prnax
W)  eem——————
02
01
lin
log. and law
spec. law

1 o
——
ooy
e
—

1 cum—
—

0 - et resn

c g cggggecddgaaCcgacgg ceers

S 6 6 X ¥ ¥ ¥ X ¥ 2 x 2 3 §§%

O 8§ - N N Q O Q9 2 9 F & ~

s N9 N ¥ T N 3 2Q g 8%

Fig. 4 Maximum permissible power dissipation.

Resistance change as a function of temperature; relative humidity 40 to 80% at 25 ©C.

5 71!S£_1§_ » 5 723943
AR
ARt ChR o)
(%R 1ot )

0 0

- D\ -5

-10 -10
25 50  Tams (°C) 75 25 80 Tamb(°C) 75
Fig.5 Rp =100 kQ, linear law. Fig. 6 Rp = 100 k&2, special law.
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CMP10

Change of preset voltage as a function of temperature, V.1, being 30% of Vg_¢; relative humidity 40 to

CMP20
CMP40
80% at 25 OC.
1 7279608
AVa_p
(% Va_p)
0
4
-1
25 50 Tamb (OC) 75

Fig. 7 Ry = 100 k£2, linear law.

7279609

AVa_p

(% Va_p)

ﬁ(

AN
N
N

%

25

50 Tamb (°C) 75

Fig. 8 Ry = 100 k2, special law.

18
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CMP/SK
CMP/SL

MULTI-TURN CARBON PRESET POTENTIOMETERS

with bandswitch

This data should be read in conjunction with that multi-turn carbon preset potentiometers, types

CMP10, CMP20, CMP40 (catalogue numbers 2322 413

..... ,2322412 .....and 2322 414 .....).

Type CMP/S. is basically identical to CMP ..., however, equipped with a 3-position bandswitch. The
switch is designed for band switching in television or radio tuners and is of the “’break before make’”
type. Two switch versions are available: /SK is equipped with a black knob, and /SL has a red lever.

MECHANICAL DATA
Type /SK, outline drawing

screwdriver slot

(@4,Lx1,6x1,5)
{ Ff f
@55 [ 12
IR — e |
t | U - '
- 10£0,2 |~ H
~—15£03—> , I
P
«—175£0,3—~ 32102
26403 ,jﬁs!«
32403 |
red black
e = }
213 295 S i 12
<02 203 EEETER OOl 3 L0, Fig. 1.
T =
7285562

— «—35+£015x2,5+01

Operating torque
End stop torque
Switching angle
Climatic category

Life

Shaft load
radial push max.
axial pull max.
axial push max.

10 to 40 mNm
> 250 mNm

2 x 40 degrees
25/070/21

> 1000 cycles

25N
5N
5N

w (January 1984
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CMP/SK

CMP/SL
Type /SL, outline drawing
6,5
MEYIN
—| «=1,5%01

16

03 g |

| E !

Yy 9y " 12
- +0,2
£ '
£ y UH o

20— =

sl
white £015
l\
”25 19*03} E--—:“ﬁH-\H—ﬂ\—H—H—H«H\-H{- : j*z Fig. 2.
1(1,15 <0 f = s s ‘:M?- t?'z

7285563

The potentiometers can be mounted on a printed wiring board with a piercing plan according to Fig. 3,
viewed from the component side.

.68 30 5 L
1 +015 | 2015 |

!
- |
i_'#fﬂ'*j’é | | |

iio_"??z—ég ___________ J@E%_.ﬁél{_}mx)

01 }
—-{rf 090 (4x) > -
? T f 15 7285566
042005
(4x)
Fig. 3.

ELECTRICAL DATA of the switch

Rating (load applied) 35V/20 mA
Function 1 section, 3 contacts
Contact resistance, max. 50 mS2 ata 5 mA

Catalogue number will be indicated on request.
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2322 410 CTP10

10 mm CARBON PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E3-series), linear law 47 Q — 4,7 MQ
Maximum dissipation at 40 °C 01w
Climatic category, |IEC 68 25/070/21
APPLICATION —
These potentiometers are for preset resistance control with provision for re-adjustment. They are E
particularly suitable for use in radio and television receivers. —
DESCRIPTION
These potentiometers have a resistance element of a special carbon composition with a low temperature
coefficient. The element is riveted to a base plate of resin bonded paper.
The potentiometers are provided with printing-wiring pins; pins a and c (see Figs 1, 3 and 5) are
connected to the ends of the carbon track, pin b is connected to the slider. The slider, which is
provided with a double contact, has a screwdriver slot or a plastic knob for adjustment.
This potentiometer series includes types for vertical and for horizontal mounting on printed-wiring
boards.
Note: The potentiometers are supplied with the slider at 50% of the angle of rotation.
COMPOSITION OF THE CATALOGUE NUMBER
2322410.....
0 = without knob J -I; code for resistance value,
4 = with knob (Fig. 2; only for see Table 1
2322 410 .50..)
6 = with knob (Figs 4 and 6; only for
2322 410.11.. and 2322 410 .33..)

11 = vertical mounting (Fig. 3)

33 = horizontal mounting (Fig. 5)

50 = vertical mounting (Fig. 1)
Note: catalogue number of knob (Fig. 2): 4322 047 00190 (only for 2322 410 .50..);

catalogue number of knob (Figs 4 and 6): 4322 047 27740 (only for 2322 410 .11.. and
2322 410.33..).
MARKING
The potentiometers are marked with the nominal resistance value punched on the slider.
March 1982 21



CTP10

OUTLINES
,7+0,
<— 10+01 — e -
’ 0,8+0,1
¥
[}
¢ 50,1
¥
7276739.4
Fig.1 Potentiometer for vertical mounting 2322 410 050 , .
+0,2
42 g
o -
. —- '1+8.2
$
7276736.1
Fig.2 Potentiometer for vertical mounting with knob 2322 410 450 . .
37+0,2 1,8+0,2
> < -
o i
jﬂr ///’i:\\ oazor
11+0,2 - : AN T
\ 1 ¢
S
_ L
35+0,2 4,240,2
i . alilb Yc
+005 T o ﬁ}()]-gs +I'|+o,910,os
‘ 1,2£02»! |« | T _.[ 5.08 |«
e =2;; —Ztﬁh t‘,_Z - 7276740 .4
)
Fig.3 Potentiometer for vertical mounting 2322 410 011 . .
22 March 1982




10 mm carbon preset potentiometers

CTP10

7276737.2

!

10,5+0,2+ -

»| 508 |&
. 0,1
e=254 v -+ [«09+005
4' bl
35+02
el B __Vogs
+
41;,410,2 §*02
r— K 72767413

Fig. 5 Potentiometer for horizontal mounting 2322 410 033 . .

1+0,2
0

M,4+0,2 - .4},‘3**%2
4

7276738.1

Fig. 6 Potentiometer for horizontal mounting with knob 2322 410633 . .
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CTP10

TECHNICAL DATA

Unless otherwise specified all electrical values apply at an ambient temperature of 15 to 35 OC, an
atmospheric pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

Table 1
nom. resistance max. voltage (V) max. terminal limiting code in
at 40 °C resistance slider catalogue
current (mA) number
Rn Q at 40 °C
47 Q 2,2 10 46 91
100 3.2 10 32 51
220 Q 4,7 10 21 52
— 330 Q 57 10 17 69
— 470 Q 6,9 10 15 53
— 1 k& 10 20 10 54
2,2 k2 14,8 40 6,7 55
4,7 k2 21,7 100 4,6 56
10 k& 32 200 3,2 57
22 kQ 47 400 21 58
47 kQ 69 1000 15 59
100 k& 100 2000 1,0 61
220 k& 148 4000 0,7 62
470 kQ 180 10000 0,32 63
1 MQ : 150 20000 0,15 64
2,2 MQ 150 40 000 0,068 65
4,7 MQ 150 100 000 0,032 66
Tolerance on the nominal resistance +20%
Resistance law linear
Maximum dissipation (Pyax),
at40°C 01w
at 70 °C 0,05 W
Maximum voltage vV Pmax Rp; maximum 150 V
(see table above)
Ambient temperature range —25to +700°C
Climatic category, |EC 68 25/070/21
Temperature coefficient —500 to +300. 107¢/K
Operating torque 3,6 to 25 mNm
Maximum end stop torque 50 mNm
Effective angle of rotation 200 + 100
Mechanical angle of rotation 260 + 50
ARgc
— Mechanical endurance (200 cycles) R <5%
ac
Mass
potentiometer without knob 0,40¢g
potentiometer with knob 060g
24 April 1983



10 mm carbon preset potentiometers

CTP10

TESTS AND REQUIREMENTS

Clause numbers of tests and conditions of test refer to |[EC 393-1 (potentiometers; part 1: terms and
methods of test).

The potentiometers have been tested whilst mounted by their terminations on a printed wiring board.
When drying is called for, procedure 1 of IEC 393-1, sub. 5.2 is used (24 + 4 h, sub. 55 + 2 OC,

R.H. < 20%). When the contact resistance variation (CRV) is measured, the slider is rotated in both
directions over 90% of the effective resistance.

IEC 393-1 | IEC68-2
clause test test procedure typical result
method
6.22.3 Ta Solderability solder bath: 2300 + 5 OC, good tinning
2+05s ——
6.22.4 Tb Resistance to solder bath: 350 £ 10 OC ARge —_—
heat 35+05s B S05% P
ac ——
6.25 Eb Bump acceleration 40 g ARge
number of bumps: 4000 R < 12%
ac
6.24 Ec Vibration frequency: 10 to 500 Hz ARge
amplitude: 0,75 mm or 10 g, R <2%
3 directions, 2 h per direction| ac
AVab _ 3y
Vab = v 0
6.13 - Temperature temp. cycle: +20 OC;
characteristics —250C; +200C; +700C; —500<TC<+300-107¢/K
of resistance +20°C
6.26 — Climatic sequence
6.26.2 Ba Dry heat 16hat70+20C ARge
6.26.3 Db Damp heat { 24 hat55+20C R < 5%
acc. 1st cycle 95 — 100% R.H. ac
6.26.4 Aa Cold 2hat-55+30C operating torque
6.26.6 Db |Damp heat, {24 hat§5+20C Do
remaining cycle 95 — 100% R.H. =
6.30 - Electrical Tamb: 70 ©C, 1000 h, CRV < 2% of Ry
endurance cycle (1,5honand 0,5h
off, bat 0,67 a —c) ARgc
Load: 0,05 W between R < 10% .
aandc ac |
AVap
< 0
Voo 0,5%
ARap
Load: 0,033 W between B < 10%
aand b ab
w Garch 1982 25



CTP10

IEC 393-1 | IEC68-2

typical result

clause test test procedure
method
6.29 - Mechanical 200 cycles, 4 cycles/min, | ARge
endurance no load R <3%
ac
- CRV <0,5% of Ry
6.27 C Damp heat slider at 0,67 a-c CRV <0,5% of Ry
steady state loadviaa-c AR
ac
— recovery 24 h R < 5%
— 22+ 10C,50% R.H.£5%| ac
—— AR
Rab
AV
b < 0,2%
Vac
26 April 1983



2322 409

CTPi4

14 mm CARBON PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E3-series), linear law
Maximum dissipation at 40 °C
Climatic category, |IEC 68

Dimensions based upon spec.

47 Q - 4,7 MQ
03w
55/100/10

DIN 44150

APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustments. They are

particularly suitable for use in radio and television receivers.

DESCRIPTION

These preset potentiometers comprise a carbon track, which is riveted on to a base plate of resin-bonded
paper. They are provided with snap-in printed-wiring pins, which hold them firmly in place on the board

before soldering. They are also available with straight printed-wiring pins.

The pins a and c (see Figs 1a, 2a, 3 and 4) are connected to the ends of the carbon track; pin b is
connected to the slider. The slider has a central screwdriver slot, a plastic knob or a wheel for adjustment.
This potentiometer series includes two types: one for vertical and one for horizontal mounting on print-

ed-wiring boards.

COMPOSITION OF THE CATALOGUE NUMBER
2322409. .. ..

0 = without knob

1 = with knob at the side of
the base plate

2 = with knob at the side of
the carbon track

4 = with adjustment wheel at the
side of the carbon track

T
02 = straight pins, vertical mounting
13 = straight pins, horizontal mounting
22 = snap-in pins, vertical mounting
33 = snap-in pins horizontal mounting

MARKING

The potentiometers are marked with the rated resistance value, by letter punches on the wiper or knob.

code for resistance value,

91 47
51 100
52 220
69 330
53 470
54 1
55 2,2
56 4,7
57 10
58 22
59 47
61 100
62 220
63 470
64 1
65 2,2
66 4,7

March 1882
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CTP14

Outlines

— 6,5+8"5 <<

- 14%0,2 —>

m

—

i 17
' +0,2

10 g3%025
+0,2 005

I

t N ;. ‘
- -3200
v +01 )

)
wmr— N 45%+0,3 1,1 i 8’105
— ™0,4+0,05 Y c ’
— —p 156j2 iq— 4-10,2’10,2* 7278590.1
¥ | |
e=254 | i3
4 ——1 »
T
Fig.1a Potentiometer for vertical mounting, with snap-in printed-wiring pins, 2322 409 022.
h,2+8’2 x1 +8"1 m F’%\
¢
Py ,
26+015 7 h_: k o 1 o O =
R =——— o
> <—1‘,S+8’2
7278583 |4 1A,51‘1———+3655<— 7276502 |la—— 1341 —
Fig. 1b Potentiometer with knob on the Fig. 1c ‘Potentiometer with knob on the
base plate side, 2322 409 122. . carbon track side, 2322 409 222. .
28
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14 mm carbon preset potentiometers J CTP14

1278585 o] 4,3 13,5 ¢
£03 +0,3

Fig.1d- Potentiometer with adjustment wheel on the carbon track side, 2322 409 422. .

— 5,2+8'5 -
3
12,7 - 1 - 16,3 i
+0,2 7*6 +0,2 T
| %38
)
l 11280 x 042005
5

<+25+03

e= 2‘54 __‘ *Ei‘: 13

.

+

Fig.2a Potentiometer for horizontal mounting, with snap-in printed-wiring pins, 2322 409 033..
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4,2*82 x1*Q! M

~Jf
%yﬁ : .
26+0,15 HE——a—1[ HHE -
TR A | !
| le15+02 . \“
7278584 4—11’9-31-——>’<—+6625—> 7278585 |@—-—173t] ——

Iy,

Fig. 2b Potentiometer with knob on the Fig. 2c Potentiometer with knob on the
base plate side, 2322 409 133. . carbon track side, 2322 409 233. .

o
=
~N

7278567 —>l 71203 le

Fig. 2d Potentiometer with adjustment wheel on the carbon track side, 2322 409 433. .

* Required hole in printed-wiring board: ¢4 + 0,2 mm.
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14 mm carbon preset potentiometers

J_=

- 65705 1« e 14£02 —»
1l
n
1 | N v
) - v 11 -3+0,
+0,2 T T .
’ +0,1
q' 10 g3 +0,25 -lle10 !
02 ¥0% © @ ©
I IR T [P
f I
. : . +0,1
>l 0,4+0,05 a,8$0,3 . . - 4—-1,1_0’05
- +50'12 - 4—10,2‘30‘2—> 72785911 —
v | |
e=254 I | #1 s
Fig.3 Potentiometer for vertical mounting, ) ] ’
with straight printed-wiring pins, 2322 409 002.. #
|
+527 05« -~ 1402 — >
- b
T\ 3
' \ ‘
12,7 - - 16,3 f—~——$ -3101
£02 ) I +0,2 ' forf 4
+0,2 ga“&%‘é |- 0
Vo " ®
SINP = =
' a c
11700 x 0,4£0,05 i | ’
ol 4s 2540 3' «-10,2+0,2-»! 72785801
+0,2 e
L | |
e=254 R
r — — 1,3
[
Fig.4 Potentiometer for horizontal mounting,
with straight printed-wiring pins, 2322 409 013..
Note T
For dimensions of knob or wheel versions see relevant drawing of snap-in-pin counterpart.
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CTP14

TECHNICAL DATA

Mass, per 100
without knob
with knob

Resistance range (E3-series)
Standard tolerance
Resistance law
Rated dissipation
at 70 OC (Ppax)
at40°C
Limiting element voltage

Limiting slider current

Minimum effective resistance

Rotational noise limits (contact resistance variation)
Temperature coefficient in the range —55 ©C to + 100 °C
Starting torque

Operating torque

Permissible end-stop torque

Total mechanical angle of rotation

Effective angle of rotation

Settability

Terminal resistance

Climatic category according to |EC 68-2

Climatic sequence
Damp heat, steady state, 10 days max. RN < 100K

Ry > 100 K

Mechanical endurance (200 cycles)

Electrical endurance
(1000 h at 70 ©C, cyclic)

Resistance to soldering heat
Bump

Vibration

72g

118g¢g

47 Q to 4,7 MQ
+20%

linear, see Fig. 6

0,15 W, see Fig. 5
03w
500V (d.c.)

Prmax
RN

< 2% of Ry
< 2% of Ry
—500 to +300- 1076 /K
< 25 mNm
3,6 t0 256 mNm
max. 100 mNm
230 + 50
210 + 100
0,1% within 10's
<100 mQ
55/100/10

ARge

Rac
ARge
Rac
BRac 20%

Rac

AR
—a <5y
Rac

AR
— <10%
Rac

ARgyc
Rac
ARge
“Rac
ARac <2%

Rac
AVgp

<0,5%
Vab
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14 mm carbon preset potentiometers CTP14

DERATING

Potentiometers covered by this specification are derated from 100% rated dissipation at 40 ©C to zero
dissipation at 100 ©C. The dissipation below 40 ©C is the rated dissipation.

100% =03 W 100 7285193

For ARy < 10%

dissipation P/Pmax (%)

T
—55 0 40 70 100
Tamb (°C)

Fig. 5 Dissipation as a function of ambient temperature.

RESISTANCE LAW
Potentiometers covered by this specification are linear.

100 7285221
R/Ry
(%)
60 n
)
(K]
40
0
0 47 53 100

effective angle of rotation (%)

Fig. 6 Linear resistance law.
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CTP14

TESTS AND REQUIREMENTS
Clause numbers of tests and conditions of test refer to |EC 393-1 (potentiometers; part 1: terms and

methods of test).

The potentiometers have been tested whilst mounted by their terminations on a printed wiring board.
When drying is called for, procedure | of IEC 393-1, sub. 5,2 is used (24 + 4 h, 55 + 2 °C, R.H. < 20%).
When the contact resistance variation (CRV) is measured, the slider is rotated in both directions over
90% of the effective resistance.

IEC 393-1 | IEC 68-2
clause test test procedure typical result
method
6.22.3 T, Solderability solder bath: 2350 + 5 OC, goad tinning
2+05s
— 6.22.4 Tb Resistance to solder bath: 350 + 10 °C, ARge .
— heat 35+05s <0,5%
— ac
6.25 Eb Bump acceleration: 390 m/s? ARge )
number of bumps: 4000 Rac <0,5%
6.24 Ec Vibration frequency: 10 to 500 Hz ARy
amplitude: 0,75 mm or Roc <1%
98 m/s?,6 h a
AV
b <0,1%
ab
6.13 - Temperature temp. cycle: +20 °C;
characteristics —550C; +20°C; +100°C; | —300 < TC<+300-107¢/K
of resistance +20°C
6.26 - Climatic sequence
6.26.2 Ba Dry heat 16 h at 100 °C ARge
6.26.3 Db |Damp heat |24 h at 55 °C RS 5%
accel. Istcycle  |195-100% R.H. ac
6.26.4 Aa Cold 2 hat —55°C .
6.26.6 Db | Damp heat, {24 h at 55 °C fgg'tr:‘Ng;”q”e
remaining cycle |95 - 100% R.H. =
6.30 - Electrical Tamb: 70 oC, 1000 h, CRV < 1% of Ry¢
endurance cyclic (1,5honand 0,5 h
off, bat 0,67 a - c) ARy
Load: 0,15 W between < 10%
Rac
aandc
AV
2 < 0,5%
ac
ARzp
Load: 0,1 W between A < 10%
aand b ab
34 March 1982



14 mm carbon preset potentiometers

CTP14

IEC 393-1| IEC 68-2
clause test test procedure typical result
method
6,29 - Mechanical 200 cycles, 4 cycles/min, ARge .
endurance no load ac <3% -
CRV < 0,5% of Ry
6.27 C Damp heat sliderat 0,67 a-¢ CRV <0,5% of Ry
steady state load viaa-c ARge
recovery 24 h <5%
22 +10C, 50% R.H. + 5% ac
CECC 41000 ¢cl 4.29 R
( clause ) ab <5%
Rab ——
AV, —_—
2 <0,2% =
Vac —
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2322 411 J ‘ CTP18

18 mm CARBON PRESET POTENTIOMETERS

QUICK REFERENCE DATA"

Resistance range (E3-series); linear law o ek 11009 < 4,7 MQ

Maximum dissipation at 256 9C g 0,25 W
APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustments. They are
particularly suitable for use in radio and television receivers.

DESCRIPTION :

These preset potentiometers comprise a carbon track, which is riveted on to a base plate of resin-
bonded paper. They are provided with tin-plated printed-wiring pins. The pins S1 and S3(see figures on
following pages) are connected to the ends of the carbon track; S2 is connected to the slider. The slider
hasa central screwdriver slot, a plastic knob or a wheel for adjustment.

COMPOSITION OF THE CATALOGUE NUMBER

2322 411.....

0 = without knob L code for resistance value, see table
1= with knob at the side of '

the base plate : ~ 22 = with pins for vertical mounting (Fig.1)
2 = with knob at the side of . 33 = with pins for horizontal mounting

the carbon track : . (Fig.b) ‘
3 = with adjustment wheel at the side 72 = with pins for vertical mounting

of the base plate (only for versions {according to DIN 44150, Fig.3)

022 and 073) i 73 = with pins for vertical mounting (Fig.4)
4= with adjustment wheel at the side . 83 = with pins for horizontal mounting

of the carbon track {according.to DIN 44150, Fig.6)

84 = with pins.for horizontal mounting
(according to DIN 44151, Fig.7)

Catalogue number of adjustment wheel: 4322 047 08230.
Catalogue number of adjustment knob : 4322 047 08280.

MARKING i
Nominal resistance and production code in ink on the base plate.

March 1982
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CTP18

Outlines
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T2TeTes Fig. 2 Potentiometer 2322 411 072. .
Fig. 1 Potentiometer 2322 411 022. .
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Fig. 3 Potentiometer 2322 411 073 ..
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18 mm carbon preset potentiometers

L CTP18
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Fig. 4 Potentiometer 2322 411 033. .
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Fig. 5 Potentiometer 2322 411 083. .

l ﬂarch 1982

39



CTP18 J
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' Fig. 7 Potentiometer 2322 411 433. .
(adjustment wheel on the carbon track

side).

7276748

Fig. 6 Potentiometer 2322 411 084. .
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78405 ' ’5+02
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- -
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Fig. 9 Potentiometer 2322 411 233 ..
— (adjustment knob on the carbon track
26 side).

Fig. 8 Potentiometer 2322411 133 ..
(adjustment knob on the base plate side).
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18 mm carbon preset potentiometers

CTP18

TECHNICAL DATA

max. Vmax (d.c. or r.m.s.) limiting slider
nom. resistance terminal at Tamp =40 °C current code in
Rp resistance catalogue number
Q \ mA
100 10 5 32 51
220 Q 10 7 22 52
330 Q 10 9 18 69
470 Q 10 1 14 53
1kQ 25 16 10 54
2,2kQ 25 22 7 55
4,7 kQ 100 35 4,5 56
10 k2 200 50 3.2 57
22 k2 400 70 2,2 58
47 kQ 1000 110 14 59
100 k2 2000 160 1,0 61
220 k2 4000 220 0,7 62
470 k2 10000 370 0,45 63
1MQ 20000 500 0,32 64
2,2 MQ 40000 500 0,22 65
4,7 MQ 100 000 500 0,14 66
Tolerance on the nominal resistance +20%
Resistance law linear
Maximum dissipation
at 25 °C 0,25 W
at 70 °C 0,15W
Limiting voltage 500 V (d.c.)
500 V (r.m.s.)
Ambient temperature range —25 to +70 °C
Resistance change after humidity test
(21 days, Tamp = 40 °C, R.H. = 90-95%)
after recovery of 1h * <20%
after recovery of 24 h * <10%
Operating torque 5to 35 mNm
Maximum end stop torque 100 mNm
Effective angle of rotation 200 £ 10°
Mechanical angle of rotation 215—-2250

Temperature coefficient

—500 to +300 . 1076 /K

* Preconditioning (min 48 h) and recovery at 23 + 1 0C, R.H. = 50 + 2%.

_w Garch 1982
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2322 483 ECP10

ENCLOSED 10 mm CARBON PRESET POTENTIOMETERS

QUICK REFERENCE DATA
Resistance range (E3-series), linear law 100Q t04,7MQ  <—
Maximum dissipation
at 40 °C 0,1W
at 70 °C 0,06 W
Temperature coefficient +300. 10°%/K
Climatic category, |IEC 68—2 25/85/10

APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustment. The completely
enclosed construction renders these potentiometers suitable for application in poorly conditioned
environments.

DESCRIPTION

These preset potentiometers comprise a carbon resistive element on a phenolic paper base. The

actuating device is a plastic rotor or a metal wiper. Adjustment is by means of cross or hexagonal

recesses. The overall width of 9,6 mm allows for high density use with air-gap isolation on a 2,54 mm

grid; either horizontal or vertical mounting. The black giass-filled synthetic resin housing is fire <
resistant. The potentiometers, which are manufactured fully automatically, offer stable, high quality
performance and can be mounted by automatic insertion machines.
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ECP10

MECHANICAL DATA
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Fig. 1 Vertical mounting, version with cross-shaped recess (non-insulated hot wiper, b).
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Enclosed 10 mm carbon preset potentiometers ECP10
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Fig. 3 Horizontal mounting, version with cross-shaped recess (non-insulated hot wiper, b).
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Fig. 4 Horizontal mounting, version with hexagonai recess (insulated cold wiper, b).
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ECP10

TECHNICAL DATA

Mass

—  Resistance range (E3-series)
Standard tolerance
Resistance law
Rated dissipation at 40 OC (Py44)
Limiting element voitage
Limiting slider current

Minimum effective resistance

Rotational noise limits
{contact resistance variation)

Temperature coefficient in the range —25 OC to +85 °C
—e  Operating torque

Permissible end-stop torque

Total mechanical angle of rotation

Effective angle of rotation

Settability

Climatic category according to IEC 68—2

Climatic sequence

Damp heat, steady state, with or
without load, between a and ¢, 10 days

Mechanical endurance (100 cycles)

Electrical endurance
(1000 h at 70 °C, cyclic)

—»  Resistance to soldering heat

Bump

Vibration

ARy

ARge

Rac
ARgye

Rac
ARy

ARgc
Rac
ARac

Hac
ARge
Rac
AVgp
Ve

~154¢
100 2 t0 4,7 MQ
+20% and £ 10%
linear, see Fig. 6
0,1W, see Fig. 5
150V (d.c.)

Pmax

RN
<2%of Ry or 10 Q,
whichever is greater
<1,0% of Ry

+300. 10°/K

2 to 10 mNm
max. 50 mNm
300 + 50

295 + 50

0,2% within 10's
25/85/10

< 5%

<10%

<5%

<5%

< 2%

<2%

<2%

<0,5%
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Enclosed 10 mm carbon preset potentiometers ECP10

DERATING

Potentiometers covered by this specification are derated from 100% rated dissipation at 40 OC to zero
dissipation at 100 OC. The dissipation below 40 OC is the rated dissipation.

100%=0,1W

7285193.1

dissipation P/Ppay (%)

Tamb (°c)
Fig. 5 Dissipation as a function of ambient temperature.

RESISTANCE

Potentiometers covered by this specification are linear.

100 7285195,1
R/Ry
(%)
55 3
45 /
0
0 47 53 100

effective angle of rotation (%)

Fig. 6 Linear resistance law.
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ECP10

MARKING

The potentiometers are marked with the rated resistance, according to IEC 62, e.g. 220 = 220 R;
10k2=10k; 1 MQ =1MO.

The package is marked with:

— catalogue number,

— date of production,

— quantity.

COMPOSITION OF THE CATALOGUE NUMBER

2322483 ABCDE

0 = vertical, cross-shaped recess 1 T resistance code according to the E3 series: first
1 = vertical, hexagonal recess two significant figures of the
5 = horizontal, cross-shaped recess resistance followed by:

6 = horizontal, hexagonal recess
1 for R of 100 to 470 2

code for tolerance: 2 for R of 1 k2 to 4,7 k2
0=+20% 3 for R of 10 k2 to 47 k2
1=%10% 4 for R of 100 k€2 to 470 k2

5 for R of 1 MQ to 4,7 MQ

TESTS AND REQUIREMENTS

Clause numbers of tests and conditions of test refer to IEC 393—1 (potentiometers, part 1: terms and
methods of test).

The potentiometers have been tested whilst mounted by their terminations on a printed wiring board.
When drying is called for procedure | of IEC 393—1, sub 5.2. is used (24 = 4 h, 55 + 2 0C, R.H. 20%).
When the contact resistance variation (CRV) is measured, the slider is rotated in both directions over

90% of the effective resistance for a total of 6 cycles. The maximum deviations in the last 3 cycles
are taken into account. Wiper speed: 2 cycles/minute; bandwidth 10 Hz to 5 kHz.

48
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Enclosed 10 mm carbon preset potentiometers

ECP10

IEC393—-1| IEC68-2
clause test test procedure typical result
method
6.22.3 T Solderability |solder bath: 230 + 10 ©C, good tinning
6.22.4 Tb Resistance to |solder bath: 350 + 10 °C, ARge .
heat 35:05s R S0.5%
ac
6.25 Eb Bump acceleration: 390 m/s? ARge _ .
number of bumps: 4000 ac <2%
Vb o5%
Vac
6.24 Fc Vibration frequency: 10 - 500 Hz ARge .
amplitude: 0,75 mm or <2%
98 m/s?, 6 h ac
AV
2 < 0,3%
ac
6.13 Temperature [temp. cycle: + 20 °C;
characteristic [—25 ©C; + 20 9C; + 70 °C —300<TC<+300. 10K
of resistance |+ 20 °C
6.26 - Climatic
sequence
6.26.2 Ba Dry heat 16 h at 85 °C
6.26.3 D Damp heat, |24 h at 55 °C
accel. 1st cycle [95 - 100% R.H. ARac _ gy,
6.26.4 Aa Cold 2hat—-25°C Rac
6.26.6 D Damp heat 24 h at 55 °C
remaining 95 - 100% R.H.
cycle
(6.30) - Electrical  |Tamp: 70 ©C, 1000 h CRV < 2% of Ry
endurance cycle (1,5 honand 0,56 h

off, bat 0,67 a-c)
Load: 0,05 W between
aandc

Load: 0,033 W between a and b

AF‘a‘°<5%

ac

W (December 1983
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ECP10

N

IEC393—1| IEC68-2
clause test test procedure typical result
method
6.29 - Mechanical | 100 cycles, 4 cycles/min ARz
endurance no load R <5%
ac
CRV <1,0% of Ry
(6.27) C Damp heat wiper at 0,67 a-c CRV <1,0% of Ry
steady state | no load, 21 days; ARy
recovery 24 h, R <5%
22 +10C,50% R.H. £ 5% ac
ARab _ 5y
Rab
AV
2b < 0,2%
ac
(6.27) c Damp heat | with load ARy .,
steady state | between a and ¢, 10 days; Rac <10%

recovery 24 h,
22 9C + 1 9C, 50%
R.H. £ 5%
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2322 440 CP13

13 mm CARBON CONTROL POTENTIOMETERS

QUICK REFERENCE DATA

Resistance law linear and logarithmic
Resistance values 4,7, 10 and 22 k2
GENERAL

These potentiometers are for use in miniaturized electronic equipment such as dictaphones, small radio
sets, etc. On account of their application a special construction has been used, which makes mounting
of a control knob superfluous.

The potentiometers can be fixed on a chassis with the supplied mounting nut, catalogue number

4322 047 09530.

Outlines

<+— 55max —|
28 | 21 L 31
“20157| £0,2 [~ 200
i)
R gt
'z
12 .
{2005
: 4
t
35 | 9 133
M7 0/ [E===S[" 2005 2005
t L_|
4
o7 4L
£0[05 -t I O |
t |
Tes+0s
+0,
1,959

/ —ol 254 |
285° / 0

Fig. 1 84, Sp, S3 = potentiometer terminals (S1 and S3 are connected to the
ends of the carbon track; S7 is connected to the slider contact.
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CP13

TECHNICAL DATA
Nominal resistance

Tolerance on the nominal resistance

Resistance law

Contact resistance between carbon track and slider

4,7, 10 and 22 k2
+20%
linear and logarithmic

linear law < 5% of Rp,
logarithmic law < 10% of R,
Terminal resistance
linear law <1%of Ry,
logarithmic law <0,1% of R,
Insulation resistance >1MQ
Maximum attenuation >60dB
— Maximum voltage over the resistance element 10V (d.c.)
— Current through slider <1mA
Test voltage for 1 min 100 V, 50 Hz
Working temperature range —10to +70°C
Effective angle of rotation 248 + 100
Mechanical angle of rotation 285 + 30
Operating torque 2 to 10 mNm
Maximum permissible torque with slider at end stop 50 mNm
Life in excess of 15 000 cycles
COMPOSITION OF THE CATALOGUE NUMBER
2322440100 . .
06 = 4,7k
07=10 kQ | linearlaw
08=22 kQ
26 = 4,7k l
27=10 k& J logarithmic law
28=22 kQ
52

March 1982



CP16-SERIES

16 mm _CARBONVCONTROL POTENTiOMETERS

QUICK REFERENCE DATA

Resistance range S s
linear law ! . , o £220°Q.— 4,7 MQ

logarithmic law : STk —22M0
Maximum dissipation at 40 °C :
linear taw 01w
logarithmic law 0,06 W —
Climatic category (/EC 68) . 10/070/21 —
DESCRIPTION
The CP16 carbon control potentiometer series includes two types:
-~ single potentiometers, for general purposes,
— tandem potentiometers, for stereophonic purposes.
The single potentiometers comprise a carbon track, which is fitted on to a base plate of resin-bonded
paper and housed in a metal case. The terminals a and ¢'(see Types) are connected to the ends of the
carbon track; terminal b is connected via a contact ring to the slider contact. The potentiometers can
be supplied with a tap (d) at 46% (single) or 50% (tandem) of the total mechanical angle of rotation.
The potentiometers are provided with plastic or metal spindles.
The tandem potentiometers are composed of two carbon tracks, on base plates of resin-bonded paper,
in one housing. The base plates are placed.in such-a way that the tracks are opposite each other.
The single potentiometers can be delivered without switch 6r with a rotary switch; the tandem
potentiometers are only supplied without switch. Both types are available with different connecting
terminals, mounting facilities and spindles, see below.
Types
(L2035 w97 >
Liroz. | <= 16,8£0,1—>
., i
Jd £ —} B Tl 1)
t i :
é m‘nons/ _l
Fig. 1 Single potentiometer with mounting bushing. For dimensions d and L, see Spindles.
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CP16-SEREES J L

«— L%0,35 —»|=-97 —»

5+0,1-» -

-

a
L]

7

3£0,0

L2035+ 137£02 =
43202
2
1
d — —
vao,vsf
202l

Switches

Single-pole, single-throw, rotary switch (s.p.s.t.).

(— 16,2 —»

EE?—E = ST

7278655.1

72706631

21,6£005

16

72980375

11,7
+0,2

[}
L]

e=q

i
‘%uu

- —
5£02

16,8201 ~+

< 16,2+ 0,1 -

Fig. 2

Single potentiometer
with twist tags. For
dimensionsd and L,
see Spindles.

Fig. 3

Tandem potentiometer.
For dimensions d and L,
see Spindles.

It Fig. 4a Circuit in off-position
of spindle (spindle turned fully
?Pz counter-clockwise).

7298027.2

Fig. 4b Single potentiometer with s.p.s.t.
rotary switch (spring actuated).

Fig. 4c Single potentiometer with s.p.s.t.
rotary switch (direct operating).

March 1982



16 mm carbon control potentiometers CP16-SERIES

Connecting terminals

ol 10120) e 72610234

12504
o M
ofl+- 07401 141 £0,05 | 45802 or

¢ 93102 o e
rzezs  €=254

!
3852015

Fig. 6 Long or short printed-wiring pins (single potentiometer).
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290062 #2254

7278860.2

I
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7
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G
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508 - e
1260208 (20) (26) * — e=286

Fig. 8 Printed-wiring pins, bent backwards.
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CP16-SERIES

Spindles
type off position L L1 material
mm mm
10
12
4 he <L +0,35-» 15
(metal) § i 17
>: : _ﬁ_*___@, ;(9) metal
4 0 i . ' or
-0,1 72610305 22 plastic
(plastic) 24
25
28
30
3_0 imetal—_-3*0 (piasti
-0/ - o P astic)
L+0,3!
4he TS 10 35 metal
(metal) y !‘\gootsc 15 8,5 or
1 - - . N @ 20 8,6 plastic
o>‘
4 ¥ l ! 20 13,6
-0,1 +IL,+05- ' 92610315 .
(plastic)
<—Lt0,35*5 0°45°
. ’
. v *18+0,2 P 10 5
_ — —— . 15 9  plastic
O ! 20 9
OVQtOYDS ' 7261032.2 N
I, +02l=
_’Bt0,35
-
4hs ogrogs| | 0°xs?

’I‘ metal

(meta%y__ ;
L— —— e —— - or
W _8’1 ﬁj *E ! plastic

(plastic) 840 2810338

1,80,
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16 mm carbon control potentiometers CP16-SER|ES

Mounting facilities

required mounting fixing of
holes in chassis potentiometer
43%0,2 with supplied
R mounting nut;*
max. torque
mounting bushing —>| T1£01 |- for tightening
M7 x 0,75 250/ =1Nm;
min. thickness
{ -—]- . é a of chassis
=1mm

M7x0,75/

—> 76£01 le—

7298979 _—
7261028.2 ——
twist tags
2+02 . . by twisting
r the tags
J 5102
05+0 2
7278659.1 162 01 7298968
MARKING
The potentiometers are marked with nominal resistance, resistance law, period and year of manufacture.
* Catalogue number of mounting nut: 4322 047 00370.
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CP16-SERIES

TECHNICAL DATA

Unless otherwise specified, all values have been determined at an ambient temperature of 15 to 35 °C,
at atmospheric pressure of 96 to 106 kPa and a relative humidity of 45 to 75%.
For measuring methods, see IEC publications 190 and 68. For the terms used, the "’Glossary of terms

”

should be consulted.

nominal resistance max. max. max. max. limiting
resistance law voltage terminal attenuation contact slider
according to | at 40 °C resistance resistance | current
Figs 9 at 40 °C
Rp* and 10 Y dB % Rp mA
220 Q a 4,7 10 Q - 4 21
470 Q a 6,8 10 £ - 4 14,5
1 k& a 10 25 § - 4 10
2,2 kQ a 14 25 Q - 4 7
4,7 kQ a 22 25 Q - 4 5
10 k& a 31 35 Q - 4 3,2
22 kQ a 45 35 Q - 4 2,2
47 kQ a 70 35 Q - 4 1,5
100 k&2 a 100 100 Q - 4 1,0
220 k2 a 140 126 Q - 4 0,7
470 k& a 220 250 Q - 4 0,5
1 MQ a 310 1k - 4 0,32
2,2MQ a 460 2k - 4 0,22
4,7 MQ a 500 5 k2 - 4 0,14
1 k& b 7 5 Q 50 6 7
2,2 k2 b 10 5 Q 50 6 5
4,7 kQ b 15 5 Q 60 6 3.2
10 k& b 22 10 Q 60 6 2,2
22 k&2 b 31 20 Q 60 6 1,5
47 kQ b 50 35 O ;4 60 A 6 1,0
100 kQ b 70 50 Q 70 6 0,7
220 k2 b 100 50 80 6 0,5
470 kQ b 155 100 Q2 80 6 0,32
1 MQ b 220 200 Q 80 6 0,22
2,2 MQ b 310 500 80 6 0,15

* Measured between terminals a and c; for potentiometers with a tap, between terminals a and d and
between c and d.

A Measured between terminals a and b; spindle turned fully counter-clockwise.
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16 mm carbon control potentiometers CP16-SER|ES

nominal resistance max. max. max. max. limiting
resistance law voltage terminal attenuation contact slider
according to | at 40 °C resistance resistance | current
Figs 9 at 40 °C
Rp* and 10 v dB % Rn mA
1 k& c 7 20 Q 50 6 7
2,2kQ c 10 40 Q 50 6 5
4,7k c 15 100 Q 60 6 3,2
10 kQ c 22 200 Q 60 6 2,2
22 kQ c 31 250 Q 60 6 1,5
47 kQ c 50 500 Q 1t 60 ¢ t 6 1,0
100 k& c 70 2 kQ 70 6 0,7
220 kQ c 100 25kQ 80 6 0,5
470 kQ c 1565 5 kQ 80 6 0,32
1 MQ c 220 10 k& 80 6 0,22
2,2 MQ c 310 20 kQ 80 6 0,15
5+ 42kQ d 50 40 Q 60 6 1,0
20 + 200 k2 d 100 50 Q (, 80 a 6 0,5
50 + 420 k2 d 155 470 Q 80 6 0,32
100 + 900 k2 d 220 200 Q 80 6 0,22
2+ 8k e 22 07 Q 60 6 2,2
5+ 17k e 31 2 Q 60 6 15
10+ 37kQ e 50 47 Q 60 6 1,0
20+ 80kQ e 70 100 Q ;4 70 ;A 6 0,7
50 + 170 kQ2 e 100 220 Q 80 6 0,5
100 + 370 k2 e 155 600 80 6 0,32
0,5+ 1,7 MQ e 310 2,2k 80 6 0,15
10 k& f 15 - -- 6 2,2
22 kS f 22 - - 6 1,5
47 k2 f 35 - - 6 1,0
100 k& f 50 - - 6 0,7
220 k&2 f 70 - — 6 0,5
470 kQ f 110 - - 6 0,32
1 MQ f 155 - - 6 0,22

* Measured between terminals a and ¢; for potentiometers with a tap, between terminals a and d
and between ¢ and d.

t Measured between terminals ¢ and b; spindle turned fully clockwise.

A Measured between terminals a and b; spindle turned fully counter-clockwise.
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CP16-SERIES

R (%o Ryotar)

R (%o Ryptql)
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0 17 50 100 135 200 270 0 17 50 90 150 180 200 270
angle of rotation (degrees) angle of rotation (degrees)
Fig. 8a Linear law, single potentiometers. Fig. 9b Logarithmic law, single
potentiometers.
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Fig. 9c Reversed logarithmic law, Fig. 9d Semi-logarithmic law, tap at
single potentiometers. 10%, single potentiometers.
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Fig. 9e Semi-logarithmic law, tap at
20%, single potentiometers.

60

March 1982



16 mm carbon control potentiometers

CP16-SERIES

100 1261599 100 P
< // | 3 [/:_
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Fig. 10a Linear law, tandem potentio- Fig. 10b Logarithmic law, tandem N
meters. potentiometers. ——
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Fig. 10c Reversed logarithmic law, Fig. 10d Logarithmic law, tap at 10%
tandem potentiometers. tandem potentiometers.
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Fig. 10e Logarithmic law, tap at 20%, Fig. 10f Balance potentiometers.
tandem potentiometers.
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CP16-SERIES

Tolerance on the nominal resistance + 20% (note 1)
Resistance law and tolerances see Figs 9 and 10
Ganging tolerance (note 2)
linear law
at values between 10 and 90% of Rygtal <2dB
(reserved) logarithmic law
at attenuations between 0 and —20 dB <2dB
at attenuations between —20 and —30 dB <3dB
at attenuations between —30 and —40 dB <4dB
with a tap
at attenuations between 0 and —20 dB <2dB
at attenuations between —20 and —30 dB <3dB
at attenuations between —30 and —-34 dB <4dB
Minimum resistance at the tap < 1,5% of Ry,
Insulation resistance,
initially > 1000 M2
after damp heat test (IEC 68, test C, 21 days) > 25 MQ
Maximum dissipation at 40 °C
linear law, acc. to Figs 9a, 10a 01w
resistance law, acc. to Figs 9b(10b) to 9e(10f) 0,06 W
Test voltage 1000 V, 50 Hz
Working temperature range —~10to+700C
Storage temperature range —25t0+70°C
Category (IEC 68) 10/070/21
Operating torque 5 to 20 mNm
Permissible torque with slider at end stop plastic metal
plain spindles < 500 mNm < 600 mNm
spindles with flat face < 400 mNm < 600 mNm
spindles with screwdriver slot < 250 mNm < 600 mNm
Permissible axial spindle load
single potentiometers < 100N ull < 100 N} ush
tandem potentiometers . < 100N P < 60N P
Axial spindle play < 0,8 mm
Radial spindle play, measured with 2,5 N
at 10 mm from the mounting plane
potentiometers with mounting bushing < 0,2mm
potentiometers with twist tags < 0,5mm
Effective angle of rotation
single 235 — 2500
tandem 265 — 2750
balance range of balance, half the effective
angle of rotation:
20+ 100

Ro: 125 + 100 (counter-clockwise)
R1: 125  10° (clockwise)

1. For potentiometers with a tap the tolerance on Rad as well as Rdc = * 20%.
2. For tandem potentiometers only.
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CP16-SERIES

16 mm carbon control potentiometers

Mechanical angle of rotation single potentiometers .
270 + 5°

without switch
with switch 292 + 50
tandem potentiometers 300 + 50
Life after 10 000 cycles ARyqtg)

mechanical angle
of rotation

effective angle
of rotation

end stop 0° o
(without 26
switch) /
switching
angle
1261590.2

end stop
{with switch)

Fig. 11a Angles of rotation of single poten-
tiometers with or without switch.

< 25% of Ryotal

end stop

mechanical angte
of rotation

of rotation

72615912

Fig. 11b Angles of rotation of tandem

potentiometers.

effective angle

switch type

s.p.s.t. rotary
spring actuated

s.p.s.t. rotary
direct operating

Breaking capacity 12Vdec,2A 12Vdec.,2A
Contact resistance, initially <10 mf) <10 mf2
after 10 000 on-off switching operations at <50 mQ2* <50 mQ¥*
breaking capacity
Insulation resistance** initially > 10 MQ > 10 MQ2
after damp heat test (IEC 68, test C,, 21 days) > 2MQ2 > 2MQ
Test voltage for T min**, initially 500 V (d.c.) 500 V (d.c.)
after damp heat test (IEC 68, test C,, 21 days) 100 V (d.c.) 100 V (d.c.)
Switching torque 15 to 40 mNm 12 to 30 mNm
Switching angle 26 + 20 26 £ 20
Total mechanical angle of rotation 295 + 50 295 + 50
Backlash <100 <100
Permissible axial spindle load <100 N <100 N

* Averaged over 10 measurements: < 25 mS.

** Measured between the terminals, and between interconnected terminals and the case or other metal

parts.
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J LCP16-SERIES

16 mm CARBON CONTROL POTENTIOMETERS
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MAINTENANCE TYPES CP23-SERIES

23mm CARBON CONTROL POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range

linear law 2202 -4,7 MQ2

logarithmic law 1kQ2-4,7MQ
Maximum dissipation at 40 °C

linear law 0,25 W

logarithmic law 0,125 W
Climatic category (IEC 68) 10/070/21

APPLICATION
The potentiometers are widely used in electronic equipment.

DESCRIPTION

The CP23 carbon control potentiometer series includes single potentiometers with and without switch.
The potentiometers comprise a carbon track, which is fitted on to a base plate of resin bonded paper
and housed in a metal case. The terminals a and c (see Types) are connected to the ends of the carbon
track; terminal b is connected via a contact ring to the slider contact. The material of the spindle is
plastic. The potentiometers can be delivered without switch, with rotary switch or with a push-pull
switch and are provided with solder tag terminals.

MARKING
The potentiometers are marked with nominal resistance, resistance law, period and year of manufacture.

Types
For dimensions d, L and L1, see Spindles.

-~ Lt05—wre1l

,
02

locating
pip

7268009.5

Fig. 1 Single potentiometer.
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CP23-SERIES

Switches

type circuit in “off""-position position of Fig.
of spindle terminals

single-pole, J,P' o

single-throw | P2 2

rotary switch ?Pz

(s.p.s.t.) -

single-pole, " J,P'
double-throw ?

rotary switch ? 3
e— (S.p.d.t.) P 7 7281000
—— double-pole, PAJ, P1
single-throw - }-_-{ 4
rotary switch
P
(d.p.s.t.) PQT z 7261001
double-pole, [ J,H
single-throw }___{ 5
push-pull switch NT "
2A (d.ps.t.) s2610m
<— 17 —» |« 5£02 }4——17 -—»l < 5£0,2
= f
- FF 923 - -—4E® 823
7268016.2 P91, £0,05 7268018.2 B1,4£0,05

Fig. 2 S.P.S.T. rotary switch.

72680191

15x2,8

Fig. 4 D.P.S.T. rotary switch.

Fig. 3 S.P.D.T. rotary switch.

- 65+0,2

!
- o e SIS
R

7268021.1

15x2,8

Fig. 5 D.P.S.T. push-pull switch.
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23 mm carbon control potentiometers

CP23-SERIES

Mounting facilities
method

fixing of
potentiometer

required mounting
holes in chassis

mounting bushing .
M10 x 0,75 o™

M10x0,75

7260986.2

with supplied mounting
nut (catalogue number
4322 047 00350)

max. torque for
tightening = 3,5 Nm;
min. thickness of
chassis= 1,5 mm

-1 101+ -

—>| N+02 le
72980281

Fig. 6
Connecting terminals
solder tags
Fig. 7.
Spindles
type “‘off position” L L
mm mm
<«—— L*+05 ——*»J
! } 17
t n Y 18 8,5
] : 19 -
7260988.2 ' 20 -
6-0,1 22 -
Fig. 8 25 13,5
440, 30 -
—— LE05— '3]o°t5° 28 e
\ r
/ 60 13,6

11+05l<—

7260992.2

—~>
o
1
o
e

Fig. 10.

*__— | b r
— I A —@ 70 -
> |_1*%5 L_ 7260990.2 920 -
6-
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CP23-SERIES

Angles of rotation

mechanical angle
of rotation

effective angle
of rotation

ov\ 30° <.] 300°  szesas
end stop

Fig. 11a Angles of rotation
of potentiometers without
switch or with a push-pull
switch.

switching
angle

total mechanical
angle of rotation

effective angle
of rotation

switching 7261593.1
angle

end stop

Fig. 11b Angles of rotation
of potentiometers with a
s.p.s.t. rotary switch.

total mechanical
angle of rotation

effective angle
of rotation

291°
72615921

Fig. 11c Angles of rotation of potentiometers
with a d.p.s.t. rotary switch.
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23 mm carbon control potentiometers

CP23-SERIES

TECHNICAL DATA
Unless otherwise specified, all values have been determined at an ambient temperature of 15 to 35 °C,

an atmospheric pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

For measuring methods, see IEC publications 190 and 68. For the terms used, the Glossary of terms
should be consulted.

nominal resistance max. voltage (V) max. max. max. | limiting
resistance law terminal attenuation |contact | slider
according to resistance resist. | current
at40°C
Rp* Fig. 12 at40°C | at70°C dB % Rp mA
220 Q a 7.4 5,7 10 Q - 3 40
330 @ a 8,7 6,7 10 Q - 3 30
470 Q a 1 8,4 10 Q - 3 22
1 kQ a 16 12 25 Q - 3 16
2,2 k2 a 23 18 25 Q - 3 11
4,7 k2 a 34 26 25 Q - 3 7
10 kQ a 50 39 3B Q - 25 5
22 kQ a 74 57 3B Q - 25 3,5
47 kQ a 110 84 35 Q - 25 2,2
100 kQ a 160 120 100 Q - 2,5 1.4
220 kQ a 230 180 125 Q - 25 1,0
470 k2 a 340 265 250 Q - 25 0,65
1 kQ a 500 390 1 kQ - 25 0,45
2,2 MQ a 500 500 2,2 k2 - 25 0,32
4,7 MQ a 500 500 4,7kQ - 25 0,22
470 Q b 8,4 6,9 5 Q - 6 14
1 kQ b 12 10 5 Q 50 4 10
2,2k b 18 15 5 Q 60 4 7
4,7k b 26 22 5 Q 60 4 45
10 k2 b 39 32 10 60 4 3.2
22 kQ b 57 47 22 Q 60 . 4 2,2
47 kQ b 84 69 3B Q 70 4 1,4
100 k& b 120 100 50 Q 70 4 1,0
220 k& b 180 150 50 Q 80 4 0,7
470 kQ b 265 220 100 Q 80 4 0,45
1 MQ b 390 320 500 80 4 0,32
2,2 MQ b 500 470 2,2k 80 4 0,22

* Measured between terminals a and c.

4 Measured between terminals a and b; spindle turned fully counter-clockwise.

\ (January 1984
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CP23-SERIES

7261009

=3
S

2261010

100 =
3 / | 3 [ 7 !
: | ] |
('3 [:4 '
AL X 80
S /- | B /|
@ '3 t
80 / I 60 / !
| VAR
— t
40 | 40 Z |
/ ! / 1
7 T t
20 —74 AR ; 20 L A :
|
4 | i ] |
0 r I 15t —
0 23 50 100 150 200 250 280 300 0 23 50 150 200 250 280 300
angle of rotation (degrees) angle of rotation (degrees)
— Fig. 12a Linear law. Fig. 12b Logarithmic law.
Tolerance on the nominal resistance +20%
Resistance law and tolerances see Figs 12a and 12b
Minimum resistance at the tap < 1% of R
Insulation resistance after damp heat test
(IEC 68, test C, 21 days) > 100 M
Maximum dissipation
linear law, acc. to Fig. 11a
at 40 °C 0,25 W
at 70 °C 0,125 W
resistance law, acc. to Fig. 11b
at 40 °C 0,125 W
at 70 °C 0,0625 W
Test voltage 1000 V, 50 Hz
Working temperature range —10to+70°C
Category (IEC 68) 10/070/21
Operating torque 3 to 20 mNm
Permissible torque with slider at end stop <0,8Nm
Permissible axial spindle load < 100N
Effective angle of rotation } Fias 11a. b and 250-265°
ee ,bandc
Mechanical angle of rotation seemgs tia 300 + 50
Life after 10 000 rotations
ARtotal < 25% of Ryotal
L
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23 mm carbon control potentiometers
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CP23-SERIES

COMPOSITION OF THE CATALOGUE NUMBER

. 232235.7.. ..
code for type and switch '——————J code for resistance law and nominal
’———] resistance
without =0
switch code for type, and length of spindle I nominal lin log
resistance law law
withs.p.d.t. _ 9 slotted = .10
rotary switch 220 = 02
17 mm =13 330 = 19
withs.p.s.t.  _ 3 18 mm = 06 18 mm = .40 4702 = 03 23
rotary switch 19mm=14 1kQ = 04 24
20mm =15 22k2 = 05 25
with d.p.s.t. 22 mm=17 47k = 06 26
push-pull =5 25 mm = 01 flat 25 mm = .41 10k = 07 27
switch, 2A plain faced 22k = 08 28
30 mm =03 30 mm = 43 47k = 09 29
withd.ps.t. _ 7 35 mm = 04 100k2 = 11 31
rotary switch 40 mm = 05 40 mm = .45 220k$2 = 12 32
60 mm =07 60 mm = .47 470k2 = 13 33
70 mm = 08 1TMQ = 14 34
90 mm = 09 22MQ = 15 35
47MQ = 16

74 January 1984\ (



MCP23

23 mm CERMET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E3 series), linear law 220 2 to 22 MQ2
Maximum dissipation at 40 °C 5W

Climatic category, IEC 68 55/125/56
APPLICATION

These potentiometers are for control functions where high dissipation and high stability are necessary,
e.g. in industrial control functions.

DESCRIPTION

These potentiometers have a metal-glaze resistive element on a ceramic base. The actuating device is an
isolated rotor with a multiple wiper, operated by a metal spindle. For applications, up to 70 °C,
potentiometers with a plastic spindle are also available. The resistance element is shielded by a metal
housing. The bushing is profiled to act as a heatsink.

The terminals a and c (see Fig. 1) are the end terminals; b is the central terminal connected to the
slider. All terminals are either solder tags (also suitable for snap-on connection), or printed wiring pins.

BO_T—OC
b
7285818

Fig. 1.
MOUNTING

The potentiometers can be mounted on a panel with a hexagonal nut which is supplied with each
potentiometer (catalogue number of nut 4322 047 00350). The maximum tightening torque is 3,5 Nm.

7298028.1
Fig. 2.
MARKING

The potentiometers are marked with:

— nominal resistance (in RKM code according to IEC 62)
— resistance law (LIN)

— code for period and year of manufacture.

\ ( October 1983
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MCP23

QOutline drawings

e L£0,5 ——f— 14,1
o T e
02
i

Dimensions in mm

#6h9 -E—— -
[ T
M10x0,75-/
S e RETN]
— *I 3e L e =
— Fig. 3.
Dimension L: 18, 30 or 60
Dimension k:
(thickness of terminal) 0,4 for print and solder tags
0,8 for faston connection

TECHNICAL DATA
Unless otherwise specified, all values have been determined at an ambient temperature of 15 to 35 °C,
an atmospheric pressure of 96 to 106 kPa and a relative humidity of 45 to 75%.
Resistance range (E3 series), linear law 220 2 to 22 M2
Tolerance on nominal resistance +10%
Resistance law, see Fig. 4
Maximum dissipation at 40 °C (Pyp,ax) 5W
Test voltage between interconnected terminals and chassis .

during 1 minute, a.c. or d.c. 1000 vV
Rated element voltage VPmax - RN
Insulation resistance after damp heat test IEC 68, ¢ 56 days >10° MQ
Temperature coefficient <100-10%/K
CRM (contact resistance moving), initial < 4% of Ry

after life test < 6% of Ry
CRV (contant resistance variations), initial < 2% of Ry

after life test < 2% of Ry
Climatic category according to IEC 68-2

metal spindle 56/125/56

plastic spindle 25/70/56
Operating torque (max./min. < 2) 3 to 20 mNm
Permissible end-stop torque < 800 mNm
Permissible axial spindle load <100N
Effective angle of rotation 2700 £ 20
Mechanical angle of rotation 3000 £ 5°
Rotational life 25 000 cycles

76 October 1983w (



23 mm cermet potentiometers

MCP23

RESISTANCE

Potentiometers covered by this specification are linear, see Fig. 4.

100 72858:9
z A
280
: <]
« 60 / :
-1 ———t+ ——1-54
T——-t-——F——H-a6
40 v ;
1
20 // s
; i
058 50 100 150 200 250 285
angle of rotation {degrees) —
Fig. 4. —
DERATING
100_ 7285194
= 1 |
= 80 I
£ |
2 601 |
< |
£ 40 I
2 !
£ 20 :
0 — —r—r "
-55 0 40 Tamp (9C) 125
Fig. 5.
COMPOSITION OF THE CATALOGUE NUMBER
2322481 .....
code for terminals
and spindle material code for nominal resistance
0 = solder tags, metal spindle 02=2209 11 =100 k2
1 = p.w. tags, metal spindle 03=470Q 12 =220 kQ
2 = faston tags, metal spindle 04= 1k 13 =470k
7 = solder tags, plastic spindle 05= 2,2 kS 14= 1MQ -
6 = p.w. tags, plastic spindle 06= 4,7k 156= 2,2MQ -
5 = faston tags, plastic spindle 07= 10kS 16= 47 MS)
08= 22kQ 17= 10 MQ
code for spindle length 09= 47k 18= 22 MQ
06 = 18 mm length
03 = 30 mm length
07 = 60 mm length
w (October 1983 77






PP17 SERIES

MODULAR CARBON AND CERMET POTENTIOMETERS

The PP17 series includes resistance elements (linear and logarithmic), battery switches, drive units,
mounting brackets, detents, shielding, cover, and heatsink, which can be efficiently assembled to
customer’s order to form an almost infinite variety of carbon and cermet contro! potentiometers.

All types of these rectangular potentiometers are custom built from standard stock parts and are
therefore available within comparitively short delivery times. The surveys on the following pages show
the most probable combinations of items. The various modular elements are then described, and the
electrical and mechanical details of complete units are given. The resistance elements can also be
supplied separately.

QUICK REFERENCE DATA

Resistance range (E3 series)*

carbon, linear law 220 Q2 to 1 MQ2 (4,7 MQ2)
carbon, logarithmic law 2200 £ (1000 2) to 470 k2 (2,2 M)
cermet, linear law 220  to 4,7 MQ2
Maximum dissipation at Tamp = 40 °C
carbon, linear law 02w
carbon, logarithmic law 01w
cermet, linear law 1,25t0 3W
Climatic category (IEC 68)
carbon 25/070/10
cermet, versions with spindle 40/125/56
cermet, versions without spindle 25/070/56

DESCRIPTION

The potentiometer family can be divided into two groups:
— versions without spindle, to be activated by snap-in devices of customer (survey 1);
— versions with one of many available spindle types (survey 2);

All versions have the same type of resistance element (carbon or cermet).

d1 d2

N

7286004.1

T O—p

The resistance element is a carbon track on a phenolic paper base, or a metal-glass track on a ceramic
AlpO3 base, fixed in a plastic housing. The metallic slider has a multi-finger wiper and is mounted in a
plastic rotor. Terminals are designated as shown in Fig. 1 in accordance with |EC 393-1, sub-clause 4.5.

* Future values between brackets.

w (February 1984

79



PP17 SERIES

SURVEY 1, VERSIONS WITHOUT SPINDLE

version

single vertical

v

with with with
[— bracket battery bracket
—_— switch and
— battery
h— switch
data on page 26 28 30 32
flat,
. ® )
snap-in
rotor protr_udlng, ° ° o °
snap-in
flat,
slotted X
in-line ° ° ° e
terminal
configuration ° X
staggered ® ® . .
tap version tap version
spindle 12,5 mm ° ® ® °
i heigh
type of vert!cal eignt 18,0 mm X
. versions
terminal
solder tag X
horizontal version
. metal shield X
optional _
plastic cover X
X = available
@ = preferred.
(1) Used in versions with spindle.
80 February 1984




Modular carbon and cermet potentiometers

PP17 SERIES

single . dual
horizontal tandem vertical vertical
a q q d d
1 1 ] i
e I I O O B i i
b-""wl’*‘j L:*—L‘—-H [l ?‘A{.
@ Cd= a L= q
with with with
bracket battery bracket
switch | and
battery —
i switch —_—
34 36 38 40 42 44 ——
®
e ° ) . ° X
X (1)
® ® ° ° 3 X
° [} ° . X . X
tap versions tap versions
° . ° ° X
X X
X X
°
X X X
X X X
' (February 1984 81



PP17 SERIES

SURVEY 2, VERSIONS WiTH SPINDLE

single vertical

version == %_m_
— with battery switch
data on page 46 48
spindle | plastic ® (10) ®(10)
M7 dia.
bushing 4 mm | metal ®(9) ®(9)
L=8mm
(1) spindle | plastic ®(10) ® (10)
M10 dia.
6 mm | metal e (9) ® (9)
spindle 12,5 mm ¢ °
type of vert{cal height 18,0 mm X
. versions
terminal
(2) solder tag X X
horizontal version
slow-motion drive 4, 6: 1 X
centre detent (3), carbon only X
optional metal shield X
plastic cover X
heatsink, cermet only X
X = available,
® = preferred.
(1) The figures between brackets give the number of spindle types.
(2) See sheet of relevant version for terminal configuration.
(3) More detents on request.
82 February 1984




Modular carbon and cermet potentiometers

PP17 SERIES

;ig?:on tal tandem vertical dual vertical
[ [ |
b |0 = =
] [ [ [
- T
with battery switch E
50 52 54 56 §
e (10) e (10) ®(10)
®(9) e (9) ®(9) X (1)
® (10) ®(10) ®(10)
®(9) ®(9) ®(9) X (1)
] ° X
X X X
« Ve :
°
X X
X X X
X X
X X
X X
\ (February 1984 83



PP17 SERIES

VERSION WITHOUT SPINDLE, SINGLE VERTICAL

- 5"’8,1 -
49
- i0,25+ 1.2 :t(;,Z-— < <« 17401 :———1

0 ] -

35_04 35_04 | / 6
! o
¢ | ¢ !
..-__r-——‘:'J 0 poaT
0 H | B -4
55—0,1 N | ﬁ6—0,1 3 I 99 0
e 1 ek S Lv 111 -05
) : 4 [ |
al ¢ 0 ),
+01 L—
—_ — - 15, L - I
mounting | ' 1R c
surface ‘ |
~ le2520: w0 <lleos
- |<—1,2510‘2 7285459.1
terminals in line, staggered terminals,
protruding rotor flat rotor

Rotor drawn at fully counter-clockwise position. M = mark for position of slider.
For other terminals see Fig. 18.

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 + 0,05 mm.

Mal Tel Tl T e D
1 7 b A ] el a b c |
TTTTT = = = ]
1 | S | N e
1 I T T 1
.| Il Il | 1
|
7290424 7290425 7290427
terminals in line staggered terminals staggered with one tap
d
I 7Z86004.1 A

b

designation of terminals
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Modular carbon and cermet potentiometers

PP17 SERIES

Main properties
Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig. 19)

Maximum d'issipation at Tamp =40°C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute
with plastic cover

carbon 25/070/10, cermet 25/070/56

220 Q2 to 1 MS, tolerance 20%
2200 £ to 470 kS, tolerance 20%
220 2 to 4,7 ML, tolerance 10%

carbon A, B, C, H
cermet A

02w

01w

1,25 W

500V, 50 Hz
1000 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Composition of the part number

carbon PP17/000V..0...
cermet PP17/100V..0...

[T

configuration

flat rotor =F

protruding rotor = P 1
code for code for code for
terminal resistance law resistance value

A =in-line
B = staggered

A = linear

B = logarithmic

C = reversed
logarithmic

H = logarithmic
tap at 10%

Other laws on
request

18=220 Q

23=470 Q

27= 1 kQ
32= 22kQ
36=4,7kQ
41= 10 kQ
45= 22 kQ
49= 47 kQ
54=100 kQ
58 =220 k&
63 =470 kQ
67= 1 MQ
72= 2,2 MQ
76= 4,7 MQ

I (February 1984
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PP17 SERIES

VERSION WITHOUT SPINDLE, SINGLE VERTICAL WITH BRACKET

o L9 10,57 1407
+0,.25|" +02 12,1£03 18,3 max
d T 5l
9,25
*0,2
_ L
12,5
]:: +0,2 EIl]_'——
| [— | —o
mounting 4,5
surface +0,2

protruding rotor

F Llllge ! o [
le— 2032403 — |

7285467.1

~1762202l«

flat rotor

Rotor drawn at fully counter-clockwise position. M = mark for position of slider.

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 £ 0,05 mm.

[e] o] | 4
Ihdl Al mryy &l “ [Tl 'y
11 1] 1“| I"I |‘| 1‘|
L RHE HH K il K
|
1 e i S i e A T T
ST T T T eI T el
® |a b c ¢ [ dlalb c L
R R e ttr e et 5 4 N 4 . g B
| T T
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7290430 7290432

staggered terminals staggered with one tap
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Modular carbon and cermet potentiometers

PP17 SERIES

MAIN PROPERTIES
Climatic category (IEC 68)

Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig. 19)

Maximum c!nssnpatlon at Tymp =40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute
with plastic cover

carbon 25/070/10, cermet 25/070/56

220 Q2 to 1 M£2, tolerance 20%
2200 2 to 470 k&2, tolerance 20%
220 Q to 4,7 MQ, tolerance 10%

carbon A, B, C, H
cermet A

02w
0,1W
1,25 W

500V, 50 Hz
1000 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Composition of the part number

carbon PP17/00 0V .. 0. ..
cermet PP17/100V..0...

flat rotor
protruding rotor

=B
=C

I

—

code for
terminal
configuration

code for
resistance law

code for
resistance value

A =in-line
B = staggered

A =linear

B = logarithmic

C = reversed
logarithmic

H = logarithmic
tap at 10%

Other laws on
request

18=220 Q

23=470 Q

27= 1 kQ
2= 22kQ
36= 4,7kQ
41= 10 kQ
45= 22 kQ
49= 47 kQ
54=100 kQ
58 =220 kQ
63=470 kQ
67= 1 MQ
72= 22MQ
76 = 4,7 MQ

\ (February 1984
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PP17 SERIES

VERSION WITHOUT SPINDLE, SINGLE VERTICAL WITH BATTERY SWITCH

o 9 95 -~ 17401 —»
+025[ +0,2 17201 —
0, -
350 AR
[D:F /'\3’ ©
i |- 30°+2°4 '
“’"“J:"TJ 1 N
26_g4 B | R S T 223
B s | SOE T max
i i : 12,5 M
15+01 0,2
o0
g J[J%° | e )
- ] c v W IS
mounting ' 4 3,5%0,2 a e e
surface | | —
-1|l<0,9 —>”<—0,5
— 1«-25%02 7286312.1

Rotor drawn at fully counter-clockwise position. M = mark for position of slider.

Hole patterns
For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 £ 0,05 mm.

T+ T T T T T T T I
f | A
@sl @s2 s1 s2
T Twl T TT
lr a b c { - 4+ 4+ 4 —~
dlalb c
L 4 1 J
TTITTTTT M 4 W A S S
| | N H T
U4y I |
~ ‘T -

7290434 7290436

terminals in line staggered with one tap

7Z286004.1 A
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designation of terminals
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Modular carbon and cermet potentiometers

PP17 SERIES

Main properties
Climatic category (IEC 68)
Resistance range, E3 series
carbon, linear (linarity 4%)
carbon, non-linear
cermet, linear (linearity 4%)
Resistance law (see Fig. 19)

Maximum dissipation at Tgmp = 40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

For further information see Electrical Data, Mechanical Data and Battery Switch.

Composition of the part number

carbon PP17/00 1VP.0...
cermet PP17/10 1VP . 0. ..

carbon 25/070/10, cermet 40/125/56

220  to 1 MS, tolerance 20%
2200 Q to 470 k<2, tolerance 20%
220 2 to 4,7 M, tolerance 10%

carbon A, B, C, H
cermet A

02W
01w
1,25 W

500 V, 50 Hz

RS

]

code for
terminal
configuration

code for
resistance law

code for
resistance value

A = in-line
B = staggered

A = linear

B = logarithmic

C =reversed
logarithmic

H = logarithmic
tap at 10%

Other laws on

request.

18=220 Q

23=470

27= 1 kQ
32= 22kQ
36= 4,7kQ
41= 10 kQ
45= 22 kQ
49.= 47 kQ
54=100 kQ
58 =220 kQ
63=470 kQ
67= 1 MQ
72= 22MQ
76= 4,7 MQ

w (February 1984
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PP17 SERIES

VERSION WITHOUT SPINDLE, SINGLE HORIZONTAL
Hole patterns

For connection to printed-wiring boards
with a grid pitch of 2,54 mm, viewed from

1
35 0 I T component side. Hole dia. 1,3 + 0,05 mm.
- 0,1 f i
I == A 15
- +0,25 ++++FFF+5F
it t . '
N o s sy -3 R S = =L
1"‘ mounting } TN +4
n.c. surface 14401 — L b
Np
with protruding rotor f }
: i a
+26 0 <« | ]
‘M—on[ A A4
¥ - L
35 0 B A ¥
7,7 70,1 | 4ol N 1200442 |7, 75_ A
+025 ! i , 65702 +01
LA N R S ol
35402 UJ Ui t ' mounting no ta
7 LU nc. | | ‘l,5+8’1 surface P
0,9 =
et e O A N +,
1 T
{ B
} N t
1401 —f A =
| Nb
T a
f = d
— ’I
f
7290443 ._7,75_, B
7286460.1 +0,1
one tap
Rotor drawn at fully counter-clockwise position.
M = mark for position of slider. ST TTTTTT o
- B d2
d1 d2 1 F< ¢
i i 14+01 —i o b
] ~ I
T =a
a
¢ \ = d1
j * ;
7286004.1 IS N O N
b (
designation of terminals 7290444 I«Z’g?.. C
two taps
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Modular carbon and cermet potentiometers

PP17 SERIES

Main properties
Climatic category (IECG8)
Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)
Resistance law (see Fig. 19)

Maximum q'ss;pat'on at Tamp =400C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

220  to 1 M£2, tolerance 20%
2200 £ to 470 kS, tolerance 20%
220 Q to 4,7 M2, tolerance 10%

carbon, A, B, C, H

cermet A

02w
01w
1,25 W

500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Composition of the part number

carbon PP17/00 OH . AO ...
cermet PP17/10 OH . AO . 5

]

flat rotor =

F
protruding rotor = P

code for
resistance law

code for
resistance value

A = linear

B =logarithmic

C = reversed
logarithmic

H =logarithmic
tap at 10%

Other laws on
request

18=220 Q

23=470 Q

27= 1 kQ
32= 22kQ
36= 47kQ
41= 10 kQ
45= 22 kQ
49 = 47 kQ
54=100 kQ
58 =220 kQ
63=470 kQ
67= 1 MQ
72= 22MQ
76= 47 MQ

W (February 1984
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PP17 SERIES

VERSION WITHOUT SPINDLE, TANDEM VERTICAL
49 10

Tlro2s[ T x027
0 . -
3'5—0.1
{ i i
-+ b=
0 t 1
26 ~——-+]
=00 o] .
_ 1 .l
: 1
a
—_ A NN
mounting
surface l —
>lil«0,9 e 0,5
- 1«25%02 7286317.2

Rotor drawn at fully counter-clockwise position. M = mark for position of slider.

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 £ 0,05 mm.
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TTT tre e 1o
} T I
T T 1
(1 | |
| §
7290445 7290447
terminals in line, no tap staggered with one tap
d
a 0—~l£l—o c
l 7286004.1A
b

designation of terminals
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Modular carbon and cermet potentiometers

PP17 SERIES

Main properties

Climatic category (IEC68)

Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig. 19)

Maximum c!tsslpatlon at Tamp =40°C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

220 Q to 1 M2, tolerance 20%
2200 2 to 470 k&2, tolerance 20%
220 2 to 4,7 M2, tolerance 10%

carbon A, B, C, H
cermet A

02+02W
01+01W
1,25+1,25 W

500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Composition of the part number

carbon PP17/00 OVT .O...
cermet PP17/10 OVT . 0. o

configuration

— ]
code for code for code for
termina! resistance law resistance value

A =in-line
B = staggered

A = linear

B = logarithmic

C =reversed
logarithmic

H = logarithmic
tap at 10%

Other laws on

request.

18=220 Q

23=470 Q

27= 1 kQ
32= 22kQ
36=4,7kQ
41= 10 kQ
45= 22 kQ
49= 47 kQ
54=100 kQ
58 =220 kQ
63=470 kQ
67= 1 MQ
72=2,2MQ
76= 4,7 MQ

w F:ebruary 1984
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PP17 SERIES

VERSION WITHOUT SPINDLE, TANDEM VERTICAL WITH BRACKET

L 49 _ 1057
+0,25

|<- +02 - 18,3 max —>

Cy——c)

> fe—T—o

moun_ting i h,S— - ¥ < “u b c
surface +0,2
t Ll 09 ! -»‘L 0,5 !
—>l7,621'0,2‘<— |<—— 20,32+0,3 —
7286316.1

Rotor at fully counter-clockwise position. M = mark for position of slider.

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 + 0,05 mm.

retE L e - ,
2 ° C -+ }‘ﬂ.“““““”—h{"}
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® dl al b c <
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1 | T
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< U | ]
| 1
7290449 7290451
terminals in line, no tap staggered one tap
d
ac——é:__l—m
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designation of terminals
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Modular carbon and cermet potentiometers

PP17 SERIES

Main properties
Climatic category (IEC68)
Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)
Resistance law (see Fig. 19)

Maximum dissipation at Tamp =40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

220 Q2 to 1 M, tolerance 20%
2200 £ to 470 k&2, tolerance 20%
220 Q to 4,7 MQ, tolerance 10%

carbon A, B, C, H
cermet A

0,2+02W
0,1+0,1W
1,26+1,25W

500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Composition of the part number

carbon PP17/00 OVD . 0. ..
cermet PP17/10 OVD . 0. ..

configuration

A =in-line
B = staggered

— |
code for [ code for code for
terminal resistance law resistance vaiue

A = linear

B = logarithmic

C =reversed
logarithmic

H = logarithmic
tap at 10%

Other laws on
request.

18=220 Q

23=470 Q

27= 1 kQ
32= 2,2kQ
36= 4,7kQ
41= 10 kQ
45= 22 kQ
49= 47 kQ
54=100 k&
58 =220 k&
63=470 kQ
67= 1 MQ
72=2,2MQ
76= 47 MQ

W (February 1984
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PP17 SERIES

VERSION WITHOUT SPINDLE, TANDEM VERTICAL WITH BATTERY SWITCH

~— 14,5%0,3 —»
o 49 [ 10 ~— 17£0,1 ——
S 1720, <
353 ; / o
¥ r
|y N
' | ! 30°+2°4
| i
— ‘
g 6_871 1 - - 223
L4, -y T max
4 i i 125 M
+01 45 ey
H 1,5 0 +0,2
q [ | © k)
mounting \ U-/ A 3,5%0,2 a b 4”:
surface l l S
o Algs
- L~1,2‘510,2 7290402

Rotor at fully counter-clockwise position. M = mark for position of slider.

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 + 0,05 mm.

T T T T T
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terminals in line staggered with one tap
d
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Modular carbon and cermet potentiometers

PP17 SERIES

Main properties
Climatic category (IEC68)

Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)

Resistance law (see Fig. 19)

carbon 25/070/10, cermet 25/070/56

220  to 1 M2, tolerance 20%
2200 £ to 470 k2, tolerance 20%
220 92 to 4,7 MS2, tolerance 10%

carbon, A, B, C, H

cermet A
Maximum dissipation at Tamp = 40 °C
carbon, linear 02+02W
carbon, non-linear 01+01W
cermet, linear 1,26+1,25W
Test voltage for 1 minute 500 V, 50 Hz
For further information see Electrical Data, Mechanical Data and Battery Switch. e
Composition of the part number —
carbon PP17/00 1VD . O...
cermet PP17/10 1VD . 0. =
]
code for code for code for
terminal resistance law resistance value
configuration
A = linear 18=220 Q
A =in-line B = logarithmic 23=470 Q
B = staggered C =reversed 27= 1 kQ
logarithmic 32= 22kQ
H = logarithmic 6= 4,7kQ
tap at 10% 41= 10 kQ
45= 22 k&
Other laws on 49 = 47 kQ
request. 54=100 kQ
58 =220 k2
63=470 kQ
67= 1 MQ
72= 22MQ
76= 4,7 MQ
l ( February 1984 97



PP17 SERIES

VERSION WITHOUT SPINDLE, DUAL VERTICAL

+
‘«10,5 g,2,
- 935
*0,4
- 4,45 17+01
49 - 4}0, ) ’
+0,25 both rotors at
(ﬂ midway -detent @ @
i 4 2+8‘35 154005
76 0, pustOl =3l T
-0, ™~ 0 T i 22—35
t ‘T) , | 125
+ +
37 ol < 15+01 ¥0.2
mounting . t " astor i
surface | F
-l|l<0,8
7290404

Both rotors at mid-position.

Hole pattern
For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from cornponent side.
Hole diameter 1,3 + 0,05 mm.

Dual potentiometers with tap on request.

i A N S NS I A
Ma b ¢ 1
{ |
T T
H b+
a b c
{ |
T 91
i IS SR W S A
| |
1 T
f
7286004.18
b
7290445
terminals in line, no tap designation of terminals
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Modular carbon and cermet potentiometers

PP17 SERIES

Main properties
Climatic category (IEC 68)
Resistance range, E3 series
carbon, linear (linearity 4%)
carbon, non-linear
cermet, linear (linearity 4%)
Resistance law (see Fig. 19)

Maximum dissipation at Tamp = 40 °C
carbon, linear
carbon, non-linear
cermet, linear

Test voltage for 1 minute

carbon 25/070/10, cermet 25/070/56

220 © to 1 ML, tolerance 20%
2200 £2 to 470 k§2, tolerance 20%
220 2 to 4,7 M2, tolerance 10%
carbon, A, B, C, H

cermet A

02+02W
01+0,1W
1,256+1,25 W

500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Part number
On request.
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PP17 SERIES

VERSION WITH SPINDLE, SINGLE VERTICAL

e 10’1 —

+0,2
«1 0

-0,1
M7x0,75 U
¢

'
(o
ad - - S
] 0
T_ ! 22_ps
t 12,5
+0.2
65 | [ 3502
+02 H——,
~lllegg+01
——— L105 ——h 76

*0,2

2,5&J—> I TZ’SA
5,0845,08/= 72854162

with mounting bush M7 x 0,75 mm.

8 10,1

'_io,z*"_io,z"" T 1TEs
M10x0,75
i
‘* —
¥
8d -
229
— 0,5 7 0
= -02 11
12,5 ,
1 [ U 402 ; 1f,1
0,8£0,1+ |« 35202
§
| s | Lile
- % ‘ 0,9£0,1 5.0,
L£05 e

with mounting bush M10 x 0,75 mm.

For dimensions d and L see under Spindles. For other terminals see Fig. 18.

7285419.2
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Modular carbon and cermet potentiometers

PP17 SERIES

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.

Hole diameter 1,3 £ 0,05 mm.

T T T.7T T.T T 1T
{ a b c —‘ II r"' -+ - 44—+ —'-‘! JI_‘- T T T T T _"_!
T o SE= S A i 12 b c | NLGL) c |
T
| ! By Ferered
T T T T T T
R I ! S —_ -+
T tr N A g i 1 L- I I A H

7290461 7290462 7290464 ———
terminals in line staggered terminals staggered with one tap —_—
d
I 7286004.1 A
b
designation of terminals
Main properties
Climatic category (IEC68) carbon 25/070/10, cermet 40/125/56
Resistance range, E3 series
carbon, linear (linearity 4%) 220 2 to 1 MS2, tolerance 20%
carbon, non-linear 2200 2 to 470 kS2, tolerance 20%
cermet, linear (linearity 4%) 220 2 to 4,7 M2, tolerance 10%
Resistance law (see Fig. 19) carbon A, B,C, H
cermet A
Maximum dissipation at Tymp = 40 °C
carbon, linear 02W
carbon, non-linear 01w
cermet, linear 2w
cermet, with heatsink 3w
Test voltage for 1 minute 500 V, 50 Hz
with plastic cover 1000 V, 50 Hz
For further information see Electrical Data and Mechanical Data.
Part number
See Composition of the Part Number.
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PP17 SERIES

VERSION WITH SPINDLE, SINGLE VERTICAL WITH BATTERY SWITCH

8 145203 —=

«— 17401 —

178 L
+0,05
2,2 | ©i
+01
—

— - - —
I f
‘I,A* - h 1

+0/1

7290406

“+0,2
1 0
1 -0
M7x0,75 U t
'
&d - - - - T 22,3
' max
t
' 12,5
D I__ +0,2
- ¢ 3,5£0,2
+0,2 ’ ’—-“j
- i 0,90/
L+05 +7b52’|3781 -
with mounting bush M7 x 0,75 mm.
8 —
it 02»,«— 14,5403
M10x0,75
, is
* —
ad R 22,3
}__ T max
— 12,5
t L U r +0,2
0,820, |+ 3’5;-“0'2
—»I 6’5 -— i — l<—- +
+b2 0,9%0/1

e L5 ——— 78 Sz g1le

*0,2

7290407

with mounting bush M10 x 0,75 mm.

For dimensions d and L see under Spindles. For other terminals see Fig. 18.
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Modular carbon and cermet potentiometers

PP17 SERIES

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.

Hole diameter 1,3 £ 0,05 mm.

T+
TTTTT . s1| Js2 )
} i
28 i2S2agt
c dl alp c
JF{ T J':_ ey
L L I
R 1
1 1 |
4 T | N S D I
7290466 7290468
without tap staggered with one tap
d
3 N R
i 7286004.1 A
b
designation of terminals
Main properties
Climatic category {IEC 68) carbon 25/070/10, cermet 40/125/56
Resistance range, E3 series
carbon, linear (linearity 4%) 220 2 to 1 ML, tolerance 20%
carbon, non-linear 2200 Q2 to 470 k&2, tolerance 20%
cermet, linear (linearity 4%) 220  to 4,7 MS2, tolerance 10%
Resistance law (see Fig. 19) carbon A, B,C, H
cermet A
Maximum dissipation at Tymp = 40 °C
carbon, linear 02w
carbon, non-linear 0,1W
cermet, linear 1,26 W
Test voltage for 1 minute 500 V, 50 Hz
For extended data see under Electrical Data, Mechanical Data and Battery Switch.
Part number
See Composition of the Part Number,
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PP17 SERIES

VERSION WiTH SPINDLE, SINGLE HORIZONTAL

- @ d |- Hole patterns
| For connection to printed-wiring boards
with a grid pitch of 2,64 mm, viewed from
component side. Hole dia. 1,3 = 0,05 mm.
L+05 - - M7x0,75 (TTTTT "y
| = = C
i 1 1 0 g : 77N ;—
6,5 -01 b
+0.2 ! ' " %0,2 T 1 N/ v
ol — ¥ 7£01 |, i
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= — 1 —zﬁ !
m— 11,6 -+ 4 L
— ! N +0,2 \l‘
. * A ¥ _ l i 7290470 Z’(7)51_» A
3,5+0,2 _UJn c J ’+01 mounting -
j Y n.c. | I 1,5 0 surface no tap
Oyg—b -
0
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-05 T L
1 T
| : ¢
7 ™ } }
© ! c i EEREN b
= 0,5 T
4 f | AN a
17 1 ___=b_ 71;0,1 I H g
+01 4 - )
7,6 a i e r
+0,05 1 = |
il S i
I I f 7290471 1(7)51_’ B
22201~ |1« 1b =
o4 +0,1
— 11120,1 — 7290408 one tap
with mounting bush M7 x 0,75 mm.
4T+ T T -~
For dimensions d and L see under Spindles. f ¥
} B d2
d1 d2 ) e
¥ 7 N Lo
} b
O—E%—@ o THH
c + T
3 7_* o1 | "
7286004.1 - }
|
designation of terminals 7290472 775_] Cc
+01
two taps
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Modular carbon and cermet potentiometers PP17 SERIES

) - fd |~ L -
1
L£05 - | <~M10x0,75
' [ 1 3
- 0,8 8
6,5 g
$0,2 ! 202
¥ e B S
— [Gm— T
11,6
' N +0,2
¥ —_—
I _UJ T T . 1 B =
3,510,2 4 mounting —
T v n.c. 1,5 +g'1 surface -
) 0,9+l l=
0
22_gg
I )
@ ! c_ ¥
== 10,5
1Y
17 R b
*0,1
=
with mounting bush | @
M10 x 0,75 mm, P
-0,2
. . ~11£0,1 — 7290408
Main properties
Climatic category carbon 25/070/10, cermet 40/125/56
Resistance range, E3 series
carbon, linear (linearity 4%) 220 2 to 1 M2, tolerance 20%
carbon, non-linear 2200 2 to 470 k<2, tolerance 20%
cermet, linear (linearity 4%) 220 2 to 4,7 ML, tolerance 10%
Resistance law (see Fig. 19) carbon A, B,C, H
cermet A
Maximum dissipation at Ty, = 40 ©C
carbon, linear 02w
carbon, non-linear 0,1W
cermet, linear 2W
Test voltage for 1 minute 500V, 50 Hz
For further information see Electrical Data and Mechanical Data.
Part number
On request.
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PP17 SERIES

VERSIONS WiTH SPINDLE, TANDEM VERTICAL

8 151203 —»
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} 12,5
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with mounting bush M7 x 0,75 mm.
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) - Soa [ ’ +‘+o,910,1
L+05 +7662* 5,08 |-
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l
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7285417.2

with mounting bush M10 x 0,75 mm.

For dimensions d and L see under Spindles.
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Modular carbon and cermet potentiometers PP17 SERIES

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 + 0,05 mm.

I A I I e ol A ol el el e
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7290473 7290474 7290476
terminals in line staggered terminals staggered with one tap
d
I 7286004.1 A
b
designation of terminals

Main properties
Climatic category (IEC68) carbon 25/070/10, cermet 40/125/56
Resistance range, E3 series

carbon, linear (linearity 4%) 220 2 to 1 MR, tolerance 20%

carbon, non-linear 2200 2 to 470 kS2, tolerance 20%

cermet, linear (linearity 4%) 220 2 to 4,7 MS2, tolerance 10%
Resistance law (see Fig. 19) carbon A, B, C, H

cermet A

Maximum dissipation at Tgmp = 40 °C

carbon, linear 0,2+02W

carbon, non-linear 0,1+0,1W

cermet, linear 1,26+1,25W

cermet, with heatsink 2+2W
Test voltage for 1 minute 500 V, 50 Hz

For further information see Electrical Data and Mechanical Data.

Part number
See Composition of the Part Number.
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PP17 SERIES

VERSIONS WITH SPINDLE, TANDEM VERTICAL WITH BATTERY SWITCH

<~+82 195403 ~— 17101 —=
e 1o
34 +0,05

{ +0;
‘ T v '
ad ‘E‘ - - - i f 22,3 _:‘3“ ‘—“‘—?
f_ max t |
4 12,5 1477 ! n
D +0,2 +0,1 ‘ *0f
| © , !
des o 35402 na| Hb !*HZO’S
+0,2 3 | l I ’ !
I l——,«o,gto,q 2,5AT' I 4—‘—2,51‘
7,6 . -~ - -~
L%05 e |5,oa I 3,81 5,08+5,08 1265410
with mounting bush M7 x 0,75 mm.
8
402 19,5403
M10*x0,75 [ﬂ:
{ -
ad - : - - 22,3
—— max
t T 125
H ] L— +0,2

0,840, |+ \_uJ\_UJu/ 3502 ol | [o ]I
: N O Eupia

~hle09+01 —[— ‘ 2502

vtz 5b
5,08+5,08 7290411

 ss
Sl
Lt05 T© ~15,08 3,81 2,54

with mounting bush M10 x 0,75 mm.

For dimensions d and L see under Spindles.
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Modular carbon and cermet potentiometers ’ PP17 SER IES

Hole patterns
For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.

staggered terminals

I I N O I

s1 S2

-+ ++ + 1+~

@s1| @s2
a

T
]
T
T
]
T
i
|
T
R |

I I A B

-

T+ TTT 4_1

T —"—r— T
]
T
{
1
T
}
]
+
e

I D A I —
|+~ -t mam—
[ —_—
7290478 7290480
no tap staggered with one tap
d
1 7286004.1 A
b
designation of terminals
Main properties
Climatic category (IEC 68) carbon 25/070/10, cermet 40/125/56
Resistance range, E3 series
carbon, linear (linearity 4%) 220 £ to 1 M, tolerance 20%
carbon, non-linear 2200 2 to 470 k€2, tolerance 20%
cermet, linear (linearity 4%) 220 2 to 4,7 M2, tolerance 10%
Resistance law (see Fig. 19) carbon A, B, C, H
cermet A
Maximum dissipation at Tamp = 40 °C
carbon, linear 02+02W
carbon, non-linear 0,1+0,1W
cermet, linear 1,256+1,26 W
Test voltage for 1 minute 500V, 50 Hz
For further information see Electrical Data, Mechanical Data and Battery Switch.
Part number
See Composition of the Part Number.
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VERSIONS WITH SPINDLE, DUAL VERTICAL

PP17 SERIES

Tiv06Z¢L
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gt S S0FS0E ——
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Z0FSE | _ ! > [~ 10¥80
S
q oy
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C0F K-
szL 0 il v .
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22| | —
- . - - - 6YED 649 P
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L SLOXOLIW
A 0%
~— 075200 —f= g —
~—— (E0FSLMT) —
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Modular carbon and cermet potentiometers PP17 SERIES

Hole patterns

For connection to printed-wiring boards with a grid pitch of 2,54 mm, viewed from component side.
Hole diameter 1,3 + 0,05 mm.

T T T T T
—_-—— e | Il
| a b c _} : @®s1| ©s2 :
I 1 F T T T
[ e e (] a b c |
I 1 T T
| | e
H 44+ | I
T T T |
| a* b c | I I A N
I O O O Y (|2 b ¢ |
T 1 1
| T e
A { % °
U S I N N A I
L-17 TTT I 7286004.18
I b
7290482 7290483
without switch with switch designation of terminals
Viain properties
Climatic category (IEC 68) carbon 25/070/10, cermet 25/070/56
Resistance range, E3 series
carbon, linear (linearity 4%) 220 2 to 1 MR, tolerance 20%
carbon, non-linear 2200 2 to 470 k2, tolerance 20%
cermet, linear (linearity 4%) 220 2 to 4,7 MS2, tolerance 10%
Resistance law (see Fig. 19) carbon A, B, C, H
cermet A
Maximum dissipation at Tamp = 40 °C
" carbon, linear 02+02W
carbon, non-linear 0,1+0,1W
cermet, linear 1,26 +1,25 W
Test voltage for 1 minute 500 V, 50 Hz

For further information see Electrical Data, Mechanical Data and Battery Switch.

Part number
On request,
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PP17 SERIES

BUILDING ELEMENTS FOR POTENTIOMETERS WITHOUT SPINDLE (Survey 1)

Potentiometer with flat rotor, snap-in type
To be used with snap-in actuating devices, see Fig. 6. Cannot be combined with other PP17 potentio-
meters and switches.

Maximum axial force 20N
if mechanically supported, e.g. by mounting bracket 80N

]
]
— | e
— | _ _:1__
— .y
— :
i
U U “ “ 7285459.1A
Fig. 4.
Potentiometer with protruding rotor, snap-in type
To be used with snap-in actuating devices, see Fig. 6. Can be combined with another PP17 potentio-
meter and/or switch.
Maximum axial force 20N
if mechanically supported, e.g. by mounting bracket 80N
]
I i
I —-T‘
—
-
|
Y
al O ©)
7Z85459.18
Fig. 5.
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Modular carbon and cermet potentiometers

PP17 SERIES

Actuating device

Figure 6 shows the snap-in part of a plastic actuating device. Actuating devices are not supplied.

Mounting bracket

-— +0’2——>
627
- 35+8,1 -
—| 3£01 |~ ©0.2[A]
' T
1 i
0 B : +01 3,4 +01 @6
m‘—on 2 +01 24570 min
- " l l
0
ROL g
(=[0,02[A]
g i
i — A4
_ ~ _ +0,1 0
| 2470 3003
L—
! A
7285461.1

Fig. 6.

For extra stability of single vertical or tandem vertical potentiometers. Use of this bracket permits an
axial force of maximum 80 N to the potentiometers opposite.

mounting
surface

'«iOOS
17,6201l

18,3 max

)

N

62+0,1
(3e)

___,—/O

¥
3,5

|<-———2032"'02———->
(8e)

Fig. 7.

+0,2

7290400

<
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PP17 SERIES

BUILDING ELEMENTS FOR POTENTIOMETERS WITH SPINDLE (Survey 2)

Potentiometer with flat rotor, slotted type
To be used with spindle as single or tandem potentiometer. Cannot be combined with a switch.

Maximum axial force 20 N

0
ul 2,45_0 02

h—_w————_—‘—_——_—_—l—_‘ﬂ‘-—‘
7290405

Detents

A detent spring can be mounted in the bearing bush of the spindle to provide the potentiometer with
a centre detent. More detents on request.

Heatsink

Zinc heatsinks are available to increase the maximum permissible dissipation of cermet potentiometers.
They can be added to single potentiometers and to both potentiometers of a tandem version.

17 — 5,7 14_
© © cg;]
IR

20,25 — l{ —U ”61:0,1 - =‘ -
[ i
olljlle '

->| - 0,8 (16x) 7290413

Fig. 9.
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Moduiar carbon and cermet potentiometers PP17 SERIES

Slow-motion drive
For fine adjustment. Gear ratio 4,6: 1. (Other spindles on request.)

301
20205
< 10+£03~|=10£0,3> HU
¥ N -
Y ———— 4
P6h9 @LhY = - - .
—t '
side view
~130°+10°
/ ~
5,5 ( @
+0,05 i
7
AN Y
N\l 25_0,
J// 3
7 1
©) |
7290414
front view
Fig. 10.
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PP17 SERIES

Spindles, metal or plastic, M7 bushing

CCW position L L1
mm | mm | metal | plastic
0
~———L%0,35 —— 15 4h9 4_011
- 8£0,2 |« o
: — ‘ 20 4h9 | 4-g
Ly @ ,
Bd —-—— - —" 'vao,vs R ~ o
* s ! 25 ahe | 4= |
0
Fig. 11a. 30 4h9 4_0'1
0
N 15 |30 |4h9 | 4—
: 0,1
>0t ~ 8£0,2 L— L 30°%5°
L — —— Ve 20 |75 |4n9 | 4-2
i ) B
gd _—w- -— "LMHMS @ 0.1
t L
t 3*0,1 L L T rzesazan ] 25 8,5 4h9 4_0
(plastic) £0.2 0'1
P iC
0
Fig. 11b. 30 (85 |4h9 4—0,1
— 0
09 ‘J'eLinsa:o,z L 30025 2 4_0'1
| *005 =52 : 1 25 ¢TI
Bd :T—_ *—LMnon >
t | o
- 7.5£0,2!= 7285423.1
Fig. 11c.
0
+—L£0,35 — 12 4h9 4._0'1
09 | —1 8%02 I« ~30°25
, £005 ;_f 103
z;—t; —l M7x0,75 N )
! ‘; i 7 metal
—~l l1g202 e
25 £ AN
+£04 '
2 -
72854201 / plastic
Fig. 11d.
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Modular carbon and cermet potentiometers

PP17 SERIES

Spindles, metal or plastic, M10 bushing

CCW position L | L
mm | mm |metal | plastic
0
L£05 20 6h9 6—-0 1
-~ 8402 |~ . 0’
) — T 30 6h9 6—0 1
24 —EI——A - - M10x0,75 - 0
f L } 40 6h9 | 6—¢ 4
60 6h9 6—-8 1
0 —
Fig. 12a. 90 6h9 | 6-¢ 4 —
0 —
L£05 20 7,5 |6h9 6—01
w9 .
-0, - 8402 |~
(metal) 0
n 1 30 | 13,5]|6h9 6—0 1
2d .;u:-————- —— 11— -1+M10x0,75 !
? } 60 |135|6h9 | 6-2
b o1 | B ! 0,1
~— L420,2 —+! | 7285425.1
(plastic)
Fig. 12b.
30 6—-8 1
- - 8%0,2 |« ~30°£5° '
1,2 1R
p 008 1 £04 \
2d :: - M10x0,75 £ -
j | '
| -— 1210,2—. H 72854241 1
Fig. 12c.
12 6h9 G—g 1
I—M10x0,75
}
-l le18202
Fig. 12d.
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PP17 SERIES

Mounting holes for potentiometers with spindle

for single and tandem
potentiometers

required mounting holes
in chassis

fixing of
potentiometer

with mounting bush
M7 x 0,75 mm

~7,1£0,1~

with supplied
mounting nut;
max. torque for
tightening =1 Nm;
minimum thickness
of mounting plate
=1mm

— <-7,610,‘1—>i 7285428.1
— Fig. 13.
+01_
=101 "3
with supplied
‘ mounting nut;
. . max. torque for
with mounting bush tightening = 3,5 Nm:
M10 x 0,75 mm - .
12,2 +0,3 minimum thickness
0 of mounting plate
[ =1mm
2’6 0 7285429.1
Fig. 14.
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Modular carbon and cermet potentiometers

PP17 SERIES

BUILDING ELEMENTS FOR POTENTIOMETERS WITHOUT SPINDLE (Survey 1)

AND WITH SPINDLE (Survey 2)

Battery switch (s.p.s.t.)
Operating torque, initial
Mechanical endurance
D.C. voltage/current rating
Test voltage
initial
after 21 days humidity test |EC 68-C
Contact resistance
initial
after 16 000 cycles (under load) -
Insulation resistance, between switch contacts,
and between interconnected contacts and housing
initial
after 21 days humidity test IEC 68-C

—> A'S -
max
=132 |~ — 17—
q CE
925 |
12,5
H +0,2 ‘
q [ ] | @ o
35402 u -]
o |
a-‘ 0,9 +!508 |«
-l le125
Fig. 15.

25 to 75 mNm
> 16 000 cycles
14,4V/35 A

500 V d.c. for 1 minute
100 V d.c. for 1 minute

<20 m
<50 mQ2

=100 MQ
= 2MQ

9,8
max

7290422

W ( February 1984
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PP17 SERIES

Metal shield

For the suppression of hum, crosstalk and noise. Provided with earth tag. Can be mounted at the rear
of the potentiometers. Material: finished steel. Potentiometers with a switch do not need this shield

(the switch already has one).

- 17 —=0,4
S )
20,25 -~ 9 —
i
—— 7
— m?x ' o i
— ! _’—p,s
— 1
0 0 2i0,1—>| L_ 3,50r9
i *0,2
— 1,5 }
0,9£0,1 il f T +-07x01
-6 = 7290415 —11+-1,05+0,2
Fig. 16.
Plastic cover
Can be mounted at the re:.- of the potentiometer. Use is necessary if a test voitage of 1000 V a.c. must
be withstood for 1 minute.
17
-~ 10 —>
@ ()
20,25 -
|
f—t—et— |o
1£0,1
1 5+ |77 : Z) 1
Fig. 17. 7 [ Y
7
X=X 7290423
120 February 1984} (



‘Modular carbon and cermet potentiometers ' PP17 SERIES

Terminals
_—
“‘—-/‘v/ ‘\—-/—\_/— r_/_/
12,5 12,5
+0,2 +0,2
| - M
|
i 35402 ! +; LL 35+02
‘ l_ i 1 ’ i
7200416 | {4 99401 ..(<_o,gto,1
” ’ 72904171
- 254
o _
— ]
il ; i )

——>
[ —

35%0,2
7290418
< 0,9+0,1 7290418.1
ﬂ_/.\_,’_/——r—/‘—/‘
2,5
+0,2

R

72904201

Fig. 18.
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PP17 SERIES

ELECTRICAL DATA

Unless otherwise specified, all values are valid at an ambient temperature of 18 to 22 OC, an atmospheric
pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

For measuring and test methods, see |EC publications 393-1 and 68. The terms used are explained in

the Glossary of terms.

Resistance range, E3 series*
potentiometers without spindle
linear law
logarithmic law

potentiometers with spindle
linear law
logarithmic law

Tolerance on resistance
Resistance law and tolerances (see Fig. 19)

Ganging tolerance (tandem potentiometers)
linear law
at values between 10 and 90% of Ryqya)
(reversed) logarithmic law
at attenuations between 0 and 20 dB
at attenuations between 20 and 40 dB
at attenuations between 40 and 60 dB

with a tap at 10% of Rygtg), tap load 1% of Rypta)

at attenuations between 0 and 20 dB

at attenuations between 20 and 40 dB
at attenuations between 40 and 60 dB
at attenuations between 60 and 70 dB
at attenuations between 70 and 80 dB

Residual resistance
Resistance at the tap
Contact resistance moving, initially,

linear law
logarithmic law

Contact resistance variation (CRV),
(acc. to IEC 393-1, sub. clause 4.17) initially,
linear law
logarithmic law

Temperature coefficient of resistance

Insulation resistance
after damp heat test
(IEC68, test C)

*  Future values between brackets.
** 10% on request.

carbon

cermet

220 Q to 1 MQ (4,7 MQ2)
2200 £2°(1000 £2 to
470 k2 (2,2 MQ2)

220 2 to 1 MQ (4,7 MQ)
2200 2 (1000 ) to
470 k2 (2,2 MQ2)

+ 20%**

type A, B,C, H

standard special
<2dB

<2dB

<3dB

<4dB

<2dB <2dB
<3dB <3dB
<4dB <3dB
<6dB <3dB
<8dB <8dB

< 2% of Rpor 10 Q2
<1,5%or Ryor 10

< 4% of Rye
< 8% of Ryg

<1%
<2%

+500 x 10°%/K

after 21 days
> 100 MQ

220 2 10 4,7 MQ2

220 Q2 t0 4,7 MQ

+10%
type A

<1%of Ror10Q2

<2,5% of Rye

< 1% of Ryg

+100 x 10°*

after 56 days
> 100 MQ

122
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Modular carbon and cermet potentiometers

PP17 SERIES

Maximum attenuation

Rtot = 22 k{2, logarithmic law
Riot <22 k{2, logarithmic law

Riot <22 k&2, linear law

Maximum dissipation at Tamp = 40 O°C (Ppax)*

linear law
logarithmic law

linear law, using a heatsink

Limiting element voltage

500 V d.c. or 350 V a.c. never to be exceeded

Limiting slider current

Test voltage for 1 minute
with cover

Working temperature range
versions without spindle
versions with spindle

Storage temperature range

without switch, versions without spindle
without switch, versions with spindle

carbon cermet
=90dB
>75dB
>55dB >60dB
02W 1,26 W
0,1wW

3w
\/PmaxxR \/F'maxXR
v Pmax/R vV Pmax/R
500 V, 50 Hz 500 V, 50 Hz
1000 V, 50 Hz 1000 V, 50 Hz
—25to+70°C —-25t0 +70°C
—25t0 +70 °C —40to + 125 0C

—56 to + 100 °C

—55 to + 100 °C
—55to +125°C

with switch —40 to +85 °C
Climatic category (IEC 68)
versions without spindle 25/070/10 25/070/56
versions with spindle 25/070/10 40/125/56
ENVIRONMENTAL TESTS
tests requirements
carbon cermet
Climatic sequence ARge/Rac <10% <2%
Damp heat, steady state
R <100 kQ ARgc/Rac <15% < 2%
R > 100 kQ2 < 20% <2%
Mechanical endurance
25 000 cycles AR3c/Rac <10% <2%
Electrical endurance
1000 h at 70 ©C, cyclic ARac/Rac < 10% <2%
Resistance to soldering heat
(IEC68-2, test T) ARac/Rac <2% <1%
Change of temperature ARgc/Rac < 3% <1%
AVap/Vac <1% <0,5%
Bump and vibration ARgc/Rac <2% <0,5%
AVap/Vac <1% <0,5%

* For derating see Fig. 20.

\ ﬁebruary 1984
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PP17 SERIES

Characteristics of potentiometers without switch

7286010.1
100 728601?1 100
— 1 —_ |
‘_,.“ ] E / !
2 80 A i 2 8o :
o ! o«
® P j ® / i
- I
x 60 i E— — —:-—56 « 60 ]
]
———————— — T 44 / !
40 40
-//— +—-rt133
1
/) |
20 E 20 Tt —3
] ] e e e e ]
0 ; 1,5 — gt = I
5 50 100 150 200 250 295 5 50 100 150 200 250 295
angle of rotation (degrees ) angle of rotation (degrees)
— Type A Type B
e Fig. 19a Linear law. Fig. 19b Logarithmic law.
—
———
——
100 Y 72860!_:_.1 985 100 7286012,1
—~ - — —+——i194 - !
g r+83 H ;
° T —_t——t————t1
Zao o ; 280 :
® o ——fF—=te7 ol T
« 60 // : « 60 / :
1 1
/ : / :
40 - 40 7 :
1 1)
/ ‘ / '
] ]
20 : 6 20— :
LG : TR —— :
5 50 100 150 200 250 295 5 50 100 150 200 250 295
angle of rotation (degrees ) angle of rotation (degrees)
Type C Type H
Fig. 19¢c Reversed logarithmic law. Fig. 19d Logarithmic law, tap at 10%.
Characteristics of potentiometers with switch
The curves of Fig. 19a to d have to be adapted since the effective angle of rotation is from 43° to 2959,
An example for linear law is given in Fig. 19e.
7
100 . Z86670
—_ 1 |
g K L
280 % i
o / !
® v :
« 60 A = —F == 56
40 // F =
|
V
20 // {
|
'/ T T
0 1 ]
0 43 100 150 200 250 295
angle of rotation (degrees)
Type A
Fig. 19e Linear law.
124 February 1984



Modular carbon and cermet potentiometers PP17 SER |ES

7286003.1
100
5 ]
e 80 carbon,
g 4 | cermet without spindle
< 60 |
t T T cermet with spindle
5 40 | Ve
B 4
g |
& 2049
35 | |
O T T T T T T ! T T T T T T T T T
-25 0 40 70 100 125

Tamb (°c)

Fig. 20 Maximum permissible dissipation as a function of ambient temperature.

MARKING

The potentiometers are marked according to IEC 62 as follows:
— nominal resistance (in RKM code)

— resistance law

— code for year and month of manufacture.

\ (February 1984 125



PP17 SERIES

MECHANICAL DATA

versions without versions with
spindle spindie
single tandem single tandem unit
duo duo
Max. axial force 80* 80* 100 100 N
Operating torque initial 41016 41020 5to 20 5to 30 mNm
Operating torque of switch 25t0 75 25t0 75 25to0 75 25to0 75 mNm
Max. permissible end-stop torque 4¢: 600 4¢: 600 mNm
600 600 6¢: 800 6¢: 800 mNm
Angle of rotation 300 +2 300 +2 300 2 300 + 2 deg
Effective angle of rotation 290+ 25 290+25 290 £ 2,5 290+25 deg
with switch 252+25 252+25 252 £2,5 252+25 deg
Axial rotor/spindie play <0,2 <0,2 <0,3 <0,3 mm
Radial rotor/spindle play <0,2 <0,2 <0, <01 mm
per 10 mm | per 10 mm
Angle of rotation
1. Types without switch
total mechanical angle 00 to 300°
effective R-angle 50 to 2959 a - -
For performance see Fig. 21a
2. Types with switch 50 2950
total mechanical angle 00 to 3000 0° 300°
0 to A; radial spindle play in “off” position (c.c.w.) 100 max.
O to B; switch angle 430 max.
B to C; effective R-angle 430 to 295°
For performance see Fig. 21b

MOUNTING

7286309.1

The potentiometers with printed-wiring terminals are intended for p.c. board mounting with a grid
pitch of 1e (2,54 mm). The holes in the board should be 1,3 + 0,5 mm; the board thickness not
over 2 mm. Potentiometers with bushing should be mounted as described in Figs 13 and 14.

* |f not supported: 20 N.
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I

Modular carbon and cermet potentiometers

*3sanbaJ UO SUOISIaA [BNP PUB |BIUOZIIOY 10} pue

‘sbey Bujsap|os 10 suid Buo) yum SUOISIBA 104 siaquinu
1ied ‘suid Buriim palund Loys yum sielswoinuslod
104 pijeA Ajuo si walsAs Jaquunu 1ied siy] :aJoN

TWLY =9
TWZeC =2
TW L =149
A 0Ly =¢€9
VX 022 =89
A 001 =$5
A Ly =6V
UA TC =S¥
A 0L =1p
ALY =9¢
v =¢cg
BN L =L2
U OLv=¢C
T 0Z¢=81

ualep | = |
sjua1LBp 0 =0

1sanbay Sjualap

uo smej 18410 104 apod

%01 1edey
owuyleboy = H

o1wyiebo)
pasianas = Y
ojwynseboj =9
Jeaulj =

an|eA aduelsisal
10}.8p02

Me| goueisisal
10} 9p02

1

1el} ‘09 = XV
1e}4 ‘0 =MV
18)} ‘02 = AV
uield ‘06 = NV
uteid ‘09 = LY
utejd ‘op = SV
uted ‘0g = 4V
uteld ‘0z =0V
10§s ‘2L = dV
|elaw

HnuY ‘0E = AV
e} ‘09 =MV
S1el‘0e = rv
18l '0Z =HV
uteid ‘06 = OV
uieid ‘09 = 4V
uteid ‘op = AV
uieid ‘o€ = AV
uteld ‘0z = OV
1055 ‘2l = QY
ansejd

183 ‘0€ = X4
18)4 ‘G2 = M4
1’0z =Ad
184 ‘gL =N4d
uted ‘0 = 14
ureld ‘6z = S4
uteld ‘0z = Hd
uteld ‘G| = D4
101s ‘2L = dd
le18w

Hnu ‘0z = 14

184 ‘0€ = Md
.} °6Z = 14
184 ‘0C = Hd
1ej4 ‘gL = 94
uield ‘0g = 44
uteid ‘sz = 34
uteid ‘0z = a4
uleld ‘g1 = 04
105 ‘2l = 84
onsejd

4oums ‘1's'd's yum = |
4O1IMS 1NOYIM = Q

|

pasabbels = g
auljur=v

adA1 ‘(ww) yibua|

adAl ‘(ww) yibua|

uoieanbijuod
|eujwiol
10} 8p0d

OLW Buiysng ‘ww g eip

ajpuids

LLN Bulysng ‘ww ¢ eip

sJajowiod wapuel = g
Ja1awod ajbuls = |

Anjioey Bupunow

uo1108s
40 Jaquinu

104 902

Al [

TSR 1dd ewien
ceres st 0/LLdd UOGIED

. ajpuids Y3IM SUOISIaA 10}

HIGWNN LYVd IHL 40 NOLLISOdWNOD

127

\ (February 1984




PP17 SERIES

CONVERSION LIST CATALOGUE NUMBER/PART NUMBER FOR VERSIONS ON STOCK

Versions without spindie

catalogue number part number

2322 500 00103 PP17/000VPB0A23
00104 A27
00105 A32
00106 A36
00107 A41
00108 Ad45
00109 A49
00111 Ab4
00112 A53
00113 AB3
00114 AB7

catalogue number

2322 500 00503
00504
00505
00506
00507
00508
00509
00511
00512
00513
00514

part number

PP17/000HPAOA23
A27
A32
A36
A41
A45
A49
Ab4
A58
AG3
AB67

Versions with spindie

catalogue number part number

2322 501 02103 PP17/01 OFF A0 A23
02104 A27
02105 A32
02106 A36
02107 A4l
02108 A45
02109 A49
02111 Ab4
02112 A58
02113 A63
02114 A67

2322 501 02126 PP17/01 OFF A0 C36
02127 C41
02128 C45
02129 C49
02131 C54
02132 C58
02133 C63
02134 Cc67

2322 502 02103 PP17/02 OFF A0 A23
02104 A27
02105 A32
02106 A36
02107 A41
02108 A45
02109 A49
02111 A54
02112 A58
02113 AB3
02114 A67

catalogue number

2322 501 90006
90007
90008
90009
90011
90012

2322 501 90013
90014
90015
90016
90017
90018
90019
90021

2322 502 02126
02127
02128
02129
02131
02132
02133
02134

2322 501 90001
90002
90003
90004
90005

part number

PP17/01 OAE A0 A45
A49
Ab54
A58
AG3
AG7

PP17/01 OAE AO C36
C41
C45
C49
C54
C58
C63
C67

PP17/02 OFF A0 C36
Cca41
C45
C49
C54
C58
C63
Cce7

PP17/01 OAE A0 A23
A27
A32
A36
Ad41
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2322 415 CSP25

25 mm SLIDE CARBON POTENTIOMETERS

QUICK REFERENCE DATA

Nominal resistance

linear law 1k —4,7 MQ

logarithmic law 1k —2,2 MQ
Climatic category, |IEC 68 25/070/21
APPLICATION

These potentiometers are particularly suitable for use in radio and television receivers.

DESCRIPTION

A straight carbon track is fitted on to a base plate of resin bonded paper, which is mounted in a
housing of black synthetic resin. The terminals are suited for mounting on printed-wiring boards.

The slider contact is adjusted by means of a knob, which moves along a silvered spindle. Two types of
slider knob are available. The potentiometers are available with linear or logarithmic resistance law.

COMPOSITION OF THE CATALOGUE NUMBER

2322415.00..
code for slider code for nominal resistance
1 = symmetrically placed (Fig. 1a)
2 = asymmetrically placed (Fig. 1b)
nominal code in catalogue number
resistance linear law logarithmic law
1 kQ 04 24
2,2k 05 25
4,7 kQ 06 26
10 k& 07 27
22 kQ 08 28
47 k& 09 29
100 k& 1 31
220 kQ 12 32
470 kQ 13 33
1 MQ 14 34
2,2 MQ 15 35
4,7 MQ 16

2
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CSP25

Outlines
-~ 42502 — =1+ 0?
7,55
2_81 - +0,3 -— 25,35+0,56 — 3£0,1
| |- —», , |+—3% 0'1 \ ->| |<—
+ 8
12,45 : +—L ]
+0,3 YIVax
' d v . e ¥ 4“0'1
13£0,2 ) U’ "ﬁl“‘
41:),3 0’910,1_»| a 5 |1 c ‘b o 1.2
oo . +0,1
— 2401+ L g‘I'S—O,Og’ ik *1—0,05 4,8
— 3+0.2-+ ' ’ ] (2x) (3x) roqT
—— 5 1+0,1+|leq—— 30£0,1 —» -
— - -
0,1 +152| e 30+0,15 ——»| 5 |« 7276153.2
*0,2 +0,15
Fig. 1a Potentiometer with symmetrically placed slider.
a and ¢ = beginning and end terminals respectively.
b = slider terminal.
74
lxro2[™
4,15+ 0,2 -» - 1 - 88+0,15
1,5£0,1 | - 6+0,1
' e
f | !
14,6 r —
+03 9,1 I
* 10,3 d -
y o O
' T [ |
7276151
Fig. 1b Potentiometer with asymmetrically placed slider.
Dimensions are identical with those in Fig. 1a except as shown.
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25 mm slide carbon potentiometers

CSP25

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 OC, an air pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

nom. resist. max. voltage (V d.c. or V a.c.) max. max. limiting
resistance | law Tamb =400°C Tamb = 70 OC| terminal atten- | slider
AR<20% | AR<10% | AR < 20% resistance uation| current (mA)
(Rp) (dB) AR <20% (1)
(note 1) (note 1) (note 1) at 40 OC {at 70 °C
1 k& 17 15,8 12,2 50 Q 30 |17 12
2,2 k82 26 23 18 100 Q 40 |N 8,2
4,7 kQ 37 34 24 200 Q 40 8 5,6
10 k& 53 47 37 300 @ 40 5,3 3,7
22 k&2 |linear 76 66 54 600 Q 50 35 2,4
47 k& 108 91 76 1 kQ 50 2,3 1,6
100 k& 152 122 107 2 kQ 50 15 1,1
220 k& 217 166 153 3,6 k&2 60 0,99 0,70
470 kQ 306 216 216 6 kQ 60 0,65 0,46
1 MQ 425 274 300 10 kQ 70 0,43 0,30
2,2 M2 600 330 420 20 k& 70 0,27 0,19
4,7 MQ 840 (2) 340 590 50 k& 70 0,18 0,13
1 kQ 10 8,9 7.1 1070 Q 40 |10 7,0
2,2k 14 12,8 10,2 20 Q 50 6,6 4,7
4,7 k2 20 17,5 14,5 3B Q 50 44 3,0
10 k& 29 24 20 50 Q 50 29 2,0
22 kQ 42 34 29 100 & 60 1,9 1,3
47 kS |loga- 59 47 41 200 Q ((3) 60 1,3 0,9
100 k& |rithmic | 85 63 60 250 60 0,85 0,60
220 k& 122 87 86 500 70 0,55 0,39
470 kQ 172 112 120 1 kQ 70 0,37 0,26
1 MQ 240 141 170 2 k2 80 0,24 0,17
2,2 MQ 350 182 244 5 k& 80 0,16 0,11
Notes

1. Measured after 1000 h.

2. Max. 600 V (a.c.).

3. Measured between terminals a and b.

\ ﬂnarch 1982
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CSP25

Tolerance on nominal resistance
Resistance law
Maximum permissible dissipation (P ax}

Contact resistance between carbon track and slider contact

linear law
logarithmic law

+20%
see Fig. 2
see Fig. 3

< 4% of Rtotal
< 6% of Rtotal

Operating temperature range —25t0+70°C
Climatic category (IEC68) 25/070/21
F
Operating force (F) 1t02,5N ( maX < 2)
. Fmin

Permissible force with slider at end stop* <30N

— Permissible load perpendicular

— to the direction of movement* <10N

— Permissible axial force on slider

(push and pull)* <20 N
Effective travel of slider contact 24 -1 mm
Mechanical travel of slider contact 25,35+ 0,5 mm
Life 5000 x in both directions
MOUNTING
The terminals may be dip-soldered to a depth of 2 mm max. in a solder bath of 260 ©C max. for 4 s max.
When a soldering bit is used, its temperature must not exceed 360 ©C for 1,5 s and neither axial nor
radial stress must be exerted on the terminals.
MARKING
The potentiometers are marked with nominal resistance, resistance law, period and year of manufacture.
* Measured for 5 s, 5 mm above centre of spindle.
132 March 1982W ‘



25 mm slide carbon potentiometers

CSP25

100 7276150.1
resistance /
(% Riotal ) /
80 4
i /
/ /
60 //
40 / 1
/ f /
20 / va v —
V
6 / |+
0 20 40 60 80 100
slider displacement .
from terminal a to terminal ¢ (% of effective travel )
Fig. 2 Resistance as a function of slider displacement.
curve | = linear law;
curve |l = logarithmic law.
03/ lin.law T
1 AR :
P tot o .
max A" after 1000 h <20 % | ——
(W) tot <10%: ===
GeOS9TEeCgge 1276152
—NNOAR880-an~
NFTNYR2RE ST
Fig. 3 Maximum permissible power dissipation.
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232243 . CSP40

40 mm SLIDE CARBON POTENTIOMETERS

QUICK REFERENCE DATA

Nominal resistance

linear law 220 Q2 — 4,7 MQ
logarithmic, reversed logarithmic
and semi-logarithmic law 1k —2,2 M
Maximum dissipation at 40 °C
linear faw 0,25 W —
logarithmic, reversed logarithmic i
and semi-logarithmic law 0,125 W —
Climatic category (IEC 68) 10/070/21
DESCRIPTION
This slide carbon potentiometer series includes two types:
— single potentiometers, for general purposes,
— tandem potentiometers, for stereophonic purposes.
The single potentiometers comprise a straight carbon track, which is fitted on to a base plate of resin
bonded paper, mounted in a housing of black synthetic resin.
The tandem potentiometers are composed of two carbon tracks, fitted on base piétes of resin bonded
paper, which are situated in one housing. The base plates are placed in such a way that the tracks are
opposite each other.
The terminals S11,S13 (single) and S11/S21, $13/523 (tandem) are connected to the ends of the
carbon track (see Figs 1 and 2); terminals S12 (single) and Sp7 (tandem) are connected to the slider
contact. The potentiometer can be supplied with a tap at 1/2, 1/3 or at 1/3 and 2/3 of the total travel.
Both types are available with or without a metal screening at the outer surface of the potentiometer
housing, providing general protection against external interference. The tandem potentiometers can
also be supplied with a metal screening between the two carbon tracks, thus preventing crosstalk.
The potentiometers are available with different connecting terminals and adjustment provisions.
’—4:7 \
\\
S11 Ts12 s13 |
| T ' s21 1522|523
S11 S12 1813
7276907
Single type Tandem type
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Types
pe: -+ |47 tg:;
+0
~2-01
' T[=-0°1,5° .. _
) surface A{see "Adjustment Provisions")
12,5403 5+02
i N 1703 oy «242015
16203 ! 5£0,2 -0 TP TAAE0n
R4 e =] F
) . [ 32t ol <1525, _ 163
X ) * o #+03 s1| o, max
| fl v Ll _Sts vy
i 1l[45%03 w4
‘ ’ 3 sn s12T's\251 S5 ' s101 S13 1 min
38+0,3 = + |« 38203 I | ’ |
‘ l 1o 254103l
0.2 -+115,2520,15/=- l
12 |o -~ 406503 ——+
max - 54302 ———»
600, -
- 5372 max | 72668975
Fig. 1 Single slide potentiometer with solder tags.
$11.513 = beginning and end terminals respectively
S12 = slider terminal
S14.515.516 = tap terminal at 1/3, 1/2 and 2/3 of the total travel respectively
$101.5201 = earthing terminals (connected to external screening).

(1) Only for potentiometers with external screening.

i u

l%lu T T
!

aa

b

i ' o
R1 W Eh Wl

10

I
1
}

r2l | | Rian
S11 812 \ S15 f5101 X 513
s21 ]520’ S25 S10 S23
3803+ + l+38+03 s st S22

S24
l 7266896.4

<+—305+0,3 —>|

Fig. 2 Tandem slide potentiometer with solder tags.

Dimensions are identical with those in Fig. 1 except as shown.

$11.513 = beginning and end $21.523 = beginning and end
terminals resp. terminals resp.
$12 = slider terminal potentio- S99 = slider terminal potentio-
$14,515.S16 = tap terminal at 1/3,| meter 1 S24.525 = tap terminal at 1/3, [ meter 2 (R2)
1/2 and 2/3 of the | (R1) S26 1/2 and 2/3 of the
total travel resp. total travel resp.
$101.5201 = earthing terminals (connected to external screening)
S10 = earthing terminal (connected to internal screening).

To determine the side on which potentiometer R1 is situated, the customer should look for the marking:
this is always placed at the beginning of R1.
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40 mm slide carbon potentiometers i CS P40

Connecting terminals

v

1

|

] . J ;

] * A?% ‘FI !
[ 4,2min 0,2+F{F

|
|
i»*o,z '
i

H
) ‘>H<— |
- l ‘ 1 +0 - |<—
72668951 1 3,810,3 <-38%0,3 72668942 " =0,1 3,81+0,30
Fig. 3 Solder tags. Fig. 4 Printed-wiring pins.
’4_ se___,} e—
S11 S12 S14 S15 S16  S101 S13
N 50 S S S
3e X , |
' 5201 \ ‘
‘ |<—-'— 6e —»’ i i
- 16e >
7266893.1 e=2,5£a.
Fig. 5 Hole pattern of the printed-wiring board for a single potentiometer
(viewed on component side).
‘<— 3 »——>|
SN S12 S14 S15 S16 S101 S10 S13
F ? ?~ —«? -T« —«$»| H%T ?
{ S21 | 52 5201 sza 5?{5 S26 S22 s23
B e i
. l < 10e >l i .
l - 12¢ —————» |
- 16e >
72668921 e= 275“
Fig. 6 Hole pattern of the printed-wiring board for a tandem potentiometer
(viewed on component side).
Mounting
The potentiometers are available with screw-mounting facility (M3), making use of the holes in top and
bottom.
Potentiometers without screw-mounting faéility are also available. /
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Adjustment provisions

Four adjustment sliders are available:

— symmetrically placed, height 12,5 mm or 16 mm
— asymmetrically placed, height 12,5 mm or 16 mm

<16 8'1

>
045° 5c0+2°
30 ] 25 0

12,5+0,3
i s
i 1603
——— 7265380.1 . RO,Q+
surface A(Fig.1) 0
Fig. 7 End view of potentiometer with —6_qgy > 726
symmetrically (dotted lines) and asym-
metrically placed adjustment slider. Fig. 8 Adjustment slider.
TECHNICAL DATA
Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 OC, an air pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.
nom., resist. resist. law | tap | max. voltage (V) | max. terminal max. max. limiting
Rp* acc. to at resist. attenuation | contact | slider
Fig. 9 at 40 OC | at 70 °C dB resist. |current
%R, |at40°C
mA
220 Q atod 74 5,2 10 Q - 3 33
470 Q atod 1 7,7 10 Q2 - 3 23
1 kQ |atod 16 1 25 Q - 3 16
22k | atod o 23 16 25 Q - 3 10
47kQ |atod S | 34 24 25 Q - 25 7.2
10 k2 | atod g 50 35 3 0 - 25 5
5 22 k2 | atod © 74 52 3B Q - 25 3,3
e 47 k& | atod S 108 77 35 Q - 25 23
— 1100 k2 | atod 5 | 158 112 100 @ - 25 1.6
220 k2 | atod o 234 166 126 Q - 25 1,0
470 kQ | atod . 342 242 250 Q - 25 0,72
1 MQ|atod 2 |500 354 1 k@ [ - 2,5 0,50
22MQ | atod 500 500 2,2k - 25 0,33
47MQ | atod 500 500 4,7 kQ - 25 0,23
330 Q atod 91 6,4 10 Q - 3 27
*  Measured between terminals S11 and S13 (or S21 and S23).
** Measured between terminals S11 and S12 (or S21 and S22); slider at the beginning of travel.
A Measured between terminals S13 and S12 (or Sp3 and S27); slider at the beginning of travel.
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40 mm slide carbon potentiometers CSP40

nom. resist. resist. law | tap| max. voltage (V) |max. terminal | max. max. limiting
Rp* acc. to at resist. attenuation |contact | slider
Fig. 9 at 40 OC |at 70 °C dB resist. |current
%Rn |at400°C
mA
1 k& | etoh 11 7.9 25 Q 50 4 1
22k | etoh D | 16 12 25 Q 60 4 73
47k | etoh g 24 17 25 Q 60 4 5,1
© 10 k& [etoh S| 35 25 3B Q 60 4 35
E 22 k2 | etoh «Q 52 37 35 Q 70 4 24
£ 47 kQ |etoh T 71 54 35 Q*¥ 70, ** | 4 16
S |100 kQ |etoh o 112 79 50 Q 80 4 1,1
£ 1220 kQ |etoh = | 166 117 50 Q 80 4 0,73
470 k2 | etoh Q 242 170 100 Q 80 4 0,51
1 MQ|etoh — | 354 250 500 80 4 0,35
22MQ | etoh 500 370 500 80 4 0,24
1 k | kton 11 7,9 100 Q 50 4 1
o 22k | kton © 16 12 100 Q 60 4 7,3
e 47k | kton ‘_; 24 17 100 Q 60 4 5,1
= 10 k2 | kton S 35 25 250 Q 60 4 35
S| 22 kQ | kton ® | B2 37 250 Q 70 4 24
B 3] A
o 47 k& | kton bl 77 54 500 Q 70 4 1,6
§ 100 k2 | kton :‘ 112 79 2,5 kQ 80 4 11
& | 220 k2 | kton = | 166 117 2,5 k2 80 4 0,73
§ 470 kQ | kton Q 242 170 5 k& 80 4 0,51
1 MQ| kton — | 354 250 25 kQ 80 4 0,35
22MQ2 | kton 500 370 25 kQ 80 4 0,24
470 © |otor 7,7 5,4 2% Q 50 4 16
1 k@ | otor 11 79 25 Q 50 4 11
22kQ | otor 2| 1. 12 25 Q 50 4 7.3
2 47kQ | otor o | 24 17 25 Q 60 4 5,1
£ 10 kQ | otor & 35 25 35 Q 60 4 3,5
5 22 k2 | otor g 52 37 35 Q 70 4 2,4
S 47 k2 | otor 5 77 54 35 Q(*Y 70(** | 4 16
= 100 k& | otor ~ | 112 79 50 Q 80 4 11
2 [220 kQ | otor >‘ 166 117 100 Q 80 4 0,73
470 kQ | otor ©® | 242 170 250 Q 80 4 0,51
1 MQ| otor ~ | 354 250 500 Q 80 4 0,35
22MQ | otor 500 370 ‘| 1000 | 80 4 0,24
10 k& | s — 35 25 - — 4 3,5
22 k| s - 52 37 - — 4 2,4
® 47 kQ | s - 77 54 - — 4 1,6
2 1100 k& | s - | 112 79 - - 4 11
'—; 220 k2 | s — 1166 117 - - 4 0,73
2 1470 kQ | s — | 242 170 - - 4 0,51
1 MQ| s — | 354 250 - - 4 0,35
22MQ| s — | 500 370 - - 4 0,24

Notes: See previous page.
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<—— 39,203 (mechanical travel]* — ., 0 %
i * P *) Valid for all graphs.
«— 37408 (effective travel |¥ —s |&—" ) Vali grap
100 ”““),— 100 7“)“"
3 3
< 80 ,/ € 80 %
2 / 2 /
© 4 2 //
60 60
¥
40 74 kLR S ESE SE il 4
/ A/
20 / 224 —|— —-/1/*—;
/ A L
v a '
0 0 |
e 0 20 40 60 80 100 0 20 3340 60 80 100
—— (S") slider displacement @12:;) slider displacement
—_— s2 (/o of mechanical travel) : (% of mechanical travel)
— Fig. 9a Linear law; without tap. Fig. 9b Linear law; tap at 1/3.
100 7?4&41 100 7261307
Ei ¢ E 7
& 80 / 3 S S S N N ' 4
2 )4 2 i 4
3 v/ e L1 [T [ /7
60 ¥
|
40 B SN T L ) t
/ |
20 / 22 = —|—— / = |
/ A1 !
V4 V4 I 1
0 0 J }
0 20 40 60 80 100 0 20 33 40 60 67 80 100
slider displacement slider displacement
(%0 of mechanical travel) (% of mechanical travel )
Fig. 9c Linear law; tap at 1/2. Fig. 9d Linear law; taps at 1/3 and 2/3.
100 7261296.1 100 7261301
E / E /
< 80 / & 80 /
2 / 2 /
o o«
60 60
40 é[] 40 //
/ A
20 / 20 /
L1 4
5 e 4} A ———
0 20 40 6067 80 100 0 20 3340 60 80 100
slider displacement

slider displacement
(°/o of mechanical travel)

Fig. 9e Logarithmic law; without tap.

(%o of mechanical travel)
Fig. 9f Logarithmic law; tap at 1/3.
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40 mm slide carbon potentiometers

CSP40

100 7261305.1 ’00 7261308
—ig‘ 4 2 §
& 80 / & 80 /
K] / K] /
' o«
60 60
40 l/ 39 e -i,[
/
20 / 22 ———-———-—~—————£.
o LT
I R N L 3+ —F—J—1= |
5.% XS et /——:_ }
0 20 40 60 80 100 0 20 3340 60 67 80 100
slider displacement slider displacement
(%/ of mechanical travel) (%6 of mechanical travel ) J—
Fig. 9g Logarithmic law; tap at 1/2. Fig. 9h Logarithmic law; taps at 1/3 and 2/3. i
& 72612971 7261302 —
985 ==y 100
S ap—— V- A{* - p —
L) | & " + |/
2 / | 2 /
x / | © [
0 /1 ! T 1/
i f l
40 } } 40 / f
1 ! ;
20 / l | 20 I
/ ! ! AL
| I 4 |
0 } } 0 }
0 20 3340 60 &7 80 100 0 20 3340 60 80 100
slider displacement slider displacement
(°/o of mechanical travel) (%o of mechanical travel)
Fig. 9k Reversed logarithmic law, Fig. 91 Reversed logarithmic law;
without tap. tap at 1/3.
100 7269150 9854 E—— — 7277262
= 9f—=o I g s | ¥ S S S S S __/,L:‘
) e e B - | : s L AT
.4 e g ——= )/ |
2 2 _/
& <
14 o _‘F |
60 / 61—t —— / ? i
/ ! i
40 / 40 t %
/ f ot
20 / 20 / Jl; I
/ - |
0 0 | |
0 20 40 60 80 100 0 20 33 40 60 67 80 100
slider displacement slider displacement
{°/o of effective travel) (% of mechanical travel)
Fig. 9m Reversed logarithmic law; Fig. 9n Reversed logarithmic law;
tap at 1/2. taps at 1/3 and 2/3.
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100 72612981 100 7261303
Ei 3
c 80 < 80
2 2
2 N
x | ©
60 60
ssf—|—+ —|—+—[—+2/ /
40 40
/
)
20 + + 20 s
[] | [ L]
= —— = % 14,3 —_——t —1
=" ! L="1
0 20 33 40 60 67 80 100 0 20 33 40 60 80 100
slider displacement slider displacement
— (°/o of mechanical travel) (%o of mechanical travel)
— Fig. 90 Semi-logarithmic law; Fig. 9p Semi-logarithmic law;
— without tap. tap at 1/3.
— 100 7261306.1 100 7261309
3 E
& 80 I /
2 °
[ s
x x 4
" / i 1/
/
40 / 40 -,
e T T Y B e B T B B4 )
20 | !
Wit ——1t1—p % 132‘_______'J ]
L~ —r— - t
0 1 I 6'; 4 |
0 20 40 60 80 100 0 20 3340 60 67 80 100

slider displacement

(%o of mechanical travel)

Fig. 9q Semi-logarithmic law;

slider displacement
(%o of mechanical travel)

Fig. 9r Semi-logarithmic law;
taps at 1/3 and 2/3.

tap at 1/2.
100 7266993
- VAl
2 L {
€ 80 /} i /
2 VARik //
o
60 I
R1 3£15mm R2
-
VA I
40 H
/ 1
oL/
A i : /
. Y
0 20 40 60 80 100
slider displacement
(%o of mechanical travel)
Fig. 9s Balance potentiometers.
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40 mm slide carbon potentiometers

CSP40

Resistance law and tolerance

Tolerance on nominal resistance
Minimum resistance at the tap

Insulation resistance (versions with
external screening), initially

Maximum dissipation (Ppax)
linear law, at 40 ©C
linear law, at 70 ©C
logarithmic, reversed logarithmic and
semi-logarithmic law, at 40 °C
semi-logarithmic law, at 70 °C

Test voltage for 1 min (versions with
external screening)

Working temperature range
Storage temperature range
Climatic category (IEC 68)

Operating force (F) *
single potentiometers
tandem potentiometers

Permissible force with slider at end stop *

Permissible load perpendicular
to the direction of movement *

Permissible torque on slider *

Permissible axial force on slidér
(push and pull) *

--<50N

7265470

Il

J* <20N

L\,.l 7265468

linear, logarithmic, reversed logarithmic,
semi-logarithmic, balance, see Figs 9a to 9s

+20%
<10Q

>10* MQ

025 W
0,125 W

0,126 W
0,0625 W

1000 V, 50 Hz
—10to +70 °C
—25 to +70 °C
10/070/21

<
125-25N 13

<50 N (Fig. 10a)

0,75-2N} Fmax
Frin

20 N (Fig. 10b)

<
< 0,3 Nm (Fig. 10c)

<50N

A

?{cm
e
J

72654L69.1

o

an.

e 4N [P
rig. ivo. rig. ruu.

* Measured for 5 s on a free slider without knob.
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Effective travel of slider contact 37 £ 0,8 mm see also Fig. 9a
Mechanical travel of slider contact 39203
Life 10 000 x in both directions

Ganging tolerance (tandem types only)
linear law, without tap

at values between 10 and 90% of Ryt <2dB
linear law, with tap <3dB
logarithmic, reversed logarithmic and
semi-logarithmic law, without tap

at attenuations between 0 and —20 dB <2dB
at attenuations between —20 and —30 dB <3dB
at attenuations between —30 and —40 dB <4dB

logarithmic, reversed logarithmic and
semi-logarithmic law, with tap

at attenuations between 0 and —20 dB <2dB
at attenuations between —20 and —30 dB <3dB
at attenuations between —-30 and —34 dB <4dB

Note: Potentiometers with reversed logarithmic law are measured as those with logarithmic law.

Crosstalk * (measured according to Fig. 11).

potentiometers with potentiometers without
internal screening internal screening
resistance value at 1 kHz at 10 kHz at 1 kHz at 10 kHz
220 Qto 100 k& >70dB > 55 dB >60dB >45dB
100 k2 to 220 kQ >60dB > 50 dB >50dB >40dB
220 k2 to 470  kQ >60dB > 50 dB > 50 dB >40dB
470kQ2to 2,2 MQ >50dB >40dB >40dB >30dB

. 7265377

Fig. 11 Crosstalk = 20 log :/-’—; ) V1,°7"/ @ l h/ V2
AN S

4

Marking
The potentiometers are marked at the side with nominal resistance, resistance law, period and year of
manufacture.

* For tandem potentiometers only.
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40 mm slide carbon potentiometers

CSP40

AVAILABLE VERSIONS AND COMPOSITION OF THE CATALOGUE NUMBER

2322 43 .

code for type and
screw-mounting facility

0 = without screw-mounting facility
1 = with screw-mounting facility

5 = without screw-mounting facility *

6 = with screw-mounting facility *

lor6

=4

72786561

Note

code for tap

screening:

without
internal *
internal and
external

0 = asymmetrically placed
1 = symmetrically placed

2 = asymmetrically placed
3 = symmetrically placed

L code for resistance law and nominal resistance,
see table below

0 = without tap .
1=tapat 1/3

2 =tap at 1/2

4 = taps at 1/3 and 2/3

L code for screening and terminals

solder tags | p.w. pins

external *

WN -0
0o ~NO O

L———— code for adjustment provision

} length 12,5 mm

} length 16 mm

Detent slide potentiometers (11 click-, 21 click- and centre- click types) can be supplied on request.

code in catalogue number
nominal i
resistance linear law log. law :z\éﬁ:i? |0‘:r|r;'w balance *
220 Q 02
470 Q 03 63
1 k& 04 24 44 64
2,2k 05 25 45 65
4,7 k2 06 26 46 66
10 k& 07 27 47 67 87
22 kQ 08 28 48 68 88
47 kQ 09 29 49 69 89 | only
100 k& 1" 31 51 71 91 | available
220 kQ 12 32 52 72 92 | without
470 kS 13 33 53 73 93 | tap
1 MQ 14 34 54 74 94
2,2 MQ 15 35 55 75 95
4,7 MQ 16
330 Q@ 19

* For tandem potentiometers only.
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CSP60

60 mm SLIDE CARBON POTENTIOMETERS

QUICK REFERENCE DATA

Nominal resistance

linear law 220 2 — 10 MQ

logarithmic, reversed logarithmic

and semi-logarithmic law 1k —4,7MQ2
Maximum dissipation at 40 ©C

linear law 04 W

logarithmic, reversed logarithmic

and semi-logarithmic law 02WwW
Category (IEC68) 10/070/21
DESCRIPTION

This slide carbon potentiometer series includes two types:
— single potentiometers, for general purposes,
— tandem potentiometers, for stereophonic purposes.

The single potentiometers have a straight carbon track on a resin bonded paper base plate mounted in
a black synthetic resin housing.

The tandem potentiometers have two carbon tracks opposite each other on resin bonded paper base
plates.

The terminals are connected as shown below. The potentiometers can be supplied without taps or with
taps at 1/3 or 1/2 or 1/3 and 2/3 of the total travel.

Both types of potentiometer are available with or without metal screening on the outer surface of the
housing to provide protection against interference. The tandem potentiometers can also be supplied
with a metal screen between the two carbon tracks to prevent crosstalk.

The potentiometers are available with a variety of connecting terminals and adjustment provisions.
Detent slide potentiometers (11 click, 31 click and centre click) can be supplied to special order.

S14 S15 S16

S14 S15 S16 s11 s13

- 1 | " t——l—su
11 ——] ‘I__|—4—sm | +———— |
Le-}-1- vty 1 =

S$101  s12 s201 s21 s23

$101 S24 $26 S26 S201
= 7276907.1
Single type Tandem type

Fig. 1 Terminal allocations.
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MECHANICAL DATA Dimensions in mm

—>l 4—[;’7}8,13
| *2-0,
R +1°30'
12 5103 021730 (‘P surface A (see "Adjustment Provisions'')
03 1,20,
603 11
R/ ). ———————
A ’ 7 B o _ 3%53 N i 16,5
t max
A o =Y,
4 ! ¥ L N S— R
II 4503 "I:i iy W13 :L |
- 4 SN ST2g 0 S S5 SI6 "9y, S13 | [T NImin
! 3803 i ’ ' 203403 ie |
| #2504+ 015 ] !
102/, i |
max I 61203 !
r 12 max L« 7202 >
& 80+0,1 .
- 87,3 max | 7268008.4
Fig. 2 Single slide potentiometer with solder tags.
: (i
il
I
] = >
10t L1 ]
) ! g . O
I Y )
f D IERER I D
R2[ ][R PUT e © oo OO
o 51 512 510/ 514 SIS 5101 S13
381&3-»1—“4-3,810,3 S21  S201 S24 525 S26 S22523
72995114

Fig. 3 Tandem slide potentiometer with solder tags.

Dimensions are identical with those in Fig. 2 except as shown.
The side on which potentiometer R1 is situated is indicated by a mark at the beginning of R1.

Mounting

Use two type 4N Parker self-tapping screws (according to UN-B1005 or UN-B1023, minimum thread
length 8 mm) in the two holes spaced 80 mm apart.

Maximum tightening torque: 500 mNm. Minimum stripping torque: 700 mNm.
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60 mm slide carbon potentiometers

CSP60

Connecting terminals

]
¢ 10 i
45403 o 2 Llde,
R )
4
2+0/ _3,>8:‘:0,3
72653811 ’>1¢
Fig. 4 Solder tags.
12e —
L S11 S12 . S14 S5 S16 S13
bbb b
e | lsaoty | 1 S0
*——.m—*—-—:‘;— le— ge — '
! 10e —= I
| 24e |
7261293.2 e=254mm

Fig. 6 Hole pattern in the printed-wiring
board for a single potentiometer (viewed on
component side).

4 ,2min ’|+0 2
‘ | '
7299512.3 —1>1 B— ;;LE;

"=0,1

Fig. 5 Printed-wiring pins.

+——12e —

8e —>|
st s12 s14 S5 S6 s
? . s v 43101 . ~$-

13
% S-Z—H——'I‘— 4—dy
5121 S'
|

01, 524 s25 S26 $22 523

I
<— Be i
|

1
|| .
! ja——10e —|e——10e—> |
|- 24e *
7261294.2 e=2,54mm

Fig. 7 Hole pattern in the printed-wiring
board for a tandem potentiometer (viewed on
component side).
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Adjustment provisions

Four types of adjustment sliders are available:
— symmetrically positioned height 12,5 mm or 16 mm
— asymmetrically positioned height 12,5 mm or 16 mm

=3

72653801

Fig. 8 End view of potentiometer with
symmetrically (dotted lines) and asym-
metrically positioned adjustment slider.

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 0C, an air pressure of 86 to 106 kPa and a relative humidity of 45 to 75%.

12,5403
or
16+0,3

—>2_81|<—

=

surface A(Fig1)

o+5°,<
45 2

1 . - +0,1—=—
RO&*Y

hal

°0+5° ,co+2°
30 3 25 6

Fig. 9 Adjustment slider.

+01
<16 0

6 8, —

72612921

nom. resist. | resist. law | tap | max. voltage (V) |max. terminal | max. max. limiting
Rp* acc. to at | at400C | at 70 OC | resist. attenuation | contact |slider
Fig. 10 dB resist. | current
% R, |at400°C
mA
220 Q atod 9,3 7.4 10 Q - 3 40
470 Q atod 14 1" 10 Q - 3 22
1 kQ |atod 20 16 25 Q - 3 16
22k |atod g 30 23 25 Q - 3 1
47k |atod - | 41 34 25 Q - 2 7
10 k& |atod G| 63 50 35 Q - 2 5
_| 22 kQ |atod Q| 93 74 35 Q - 2 3,5
§] 47 kQ |atod 5 |137 108 3 Q - 2 2,2
£]100 kQ |atod o | 200 158 100 Q - 2 1,4
220 kQ |atod = | 296 234 125 Q - 2 1,0
470 kQ |atod S | 410 342 250 Q - 2 0,65
1 MQ |atod |2 ]|500 500 1 k@ - 2 0,45
22MQ |atod 500 500 2,2k - 2 0,32
4,7MQ |atod 500 500 4,7 kQ - 2 0,22
10 MQ |atod 500 500 10 k& - 2 0,16
330 Q atod 11,5 9,1 10 Q - 3 30

* Measured between terminals S11 and S13 (or S21 and S23).
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60 mm slide carbon potentiometers

CSP60

nom. resist. | resist law | tap| max. voltage (V) | max. terminal | max. max. limiting
Rp* acc. to at |at400C | at 70 OC | resist. attenuation | contact| slider
Fig. 10 dB resist. | current
%Ry, |at400C
mA
1 kQ |etoh 14 1 25 Q 50 4 10
22kQ |etoh ol 27 16 2% Q 60 4 7
47k |etoh Sl o3 24 2% Q 60 4 45
ol 10 k@ |etoh S| 45 35 3B Q 60 4 3,2
El 22 kQ |etoh ©| 66 52 3B Q 70 4 2,2
€] 47 kQ |etoh — | 97 77 3 Q (,,]170 |+« |4 1,4
§|100 kQ |etoh SERLY 112 50 Q 80 4 1,0
91220 k2 |etoh = | 210 166 50 Q 80 4 0,7
470 kQ |etoh 5 [ 310 242 100 Q 80 4 0,45
1 MQ |etoh © | 447 354 500 £ 80 4 0,32
22MQ |etoh | 500 500 500 80 4 0,22
47MQ |etoh 500 500 1 kQ 80 4 0,14
1 kQ |k 1 14 1 100 Q 50 4 10
2,2k |k, 1 21 16 100 © 60 4 7
2| 47kQ |k 1 31 24 100 Q 60 4 45
El 10 k@ |k 1 45 35 250 Q 60 4 32
£l 22 k2 |k 1 66 52 250 70 4 2,2
| 47 KkQ |k, 1 o 97 77 500 2 ., |70 | ,.u |4 14
=/100 kQ |k, 1 = 14 112 2,5 kQ 80 4 1,0
#1220 kQ |k, 1 210 166 2,5 kQ 80 4 0,7
21470 KkQ |k, 1 310 242 5 k 80 4 0,45
1 M|k 1 447 354 25 kQ 80 4 0,32
2,2MQ | k, 1 500 500 25 kQ 80 4 0,22
47 MQ | k1 500 500 50 k& 80 4 0,14
470 Q |mtop 9,7 7.7 10 Q 40 5 14
1 k2 [mtop w| 14 1 2% Q 50 4 10
22k |mtop S| 21 16 25 Q 50 4 7
ol 47kQ |mtop 2| 31 24 2% Q 60 4 45
E| 10 kQ [mtop | ¢ | 45 35 3B Q 60 4 32
€| 22 k2 |mtop | = | 66 52 3% Q 70 4 2,2
S 47 kQ [mtop 5| 97 77 3 Q **|70 ¢ ** |4 11
21100 k@ mtop | 141 112 50 Q 80 4 10
E[220 kQ [mtop | % |210 166 {100 Q 80 4 0,7
B1470 kQ |mtop | o310 242 250 Q 80 4 0,45
1 MQ |mtop | ~ |447 354 500 Q 80 4 0,32
22MQ |mtop 500 500 1 kQ 80 4 0,22
47MQ | mtop 500 500 2,5 k2 80 4 0,14

*

* %

Measured between terminals S19 and S13 (or Sg1 and Sg3).
Measured between terminals Sq1 and S12 (or S21 and S9); slider at the beginning of the travel.

¥¥* Measured between terminals S13 and S12 (or Sp3 and Sp2); slider at the end of the travel.
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nom. resist resist law | tap | max. voltage (V) | max. terminal | max. max. limiting
Rn** acc.to | at [at400°C | at 70 OC| resist. attenuation | contact | slider
Fig. 10 dB resist. | current
% R |at40°C
mA
10 kQ |q - 45 35 — — 4 3,2
22 k2 |q - 66 52 - — 4 2,2
47 kQ |q - 97 77 - - 4 1.4
81100 kQ |q - |14 112 - - 4 1,0
512200 kQ |q — | 250 166 - - 4 0,7
8]470 kQ |q - 310 242 - — 4 0,45
1 MQ|q — | 447 354 - — 4 0,32
22MQ | q — | 500 500 - — 4 0,22
— 47MQ | q — | 500 500 - - 4 0,14
— ** Measured between terminals S11 and S13 (or Sp1 and So3).
— <—— 57,2%03 (mechanical travel)* — 11405 * )
<+— 55108 (effective travel )* —»| |@—"
100 JzE298, 100 7261300
3 // -
f:° 80 // v ;E 80 Y, 7
5 [
60 A Y ’V
40 » JON) S I S
A4 /
/ v
20 / 24+ —|— —»—/ 4—;
74 W
0 0 - \
o1 0 20 40 60 80 0 20 3340 60 80 100
slider displacement slider displacement
(521) (% of mechanical travel) 823) (% of mechanical travel)
Fig. 10a Linear law; without tap. Fig. 10b Linear law; tap at 1/3.
100 72613041 100 7261307
':_? . / = L //
R / B N T I I I A
2 / 2 —/
= 60 / « 61 4 — |— = ——Q—J—/—_
f
[
40 Py I B ] |
4 v |
20 vf | A |
/ i !
L .' i
0 | }
0 20 40 60 80 100 0 20 3340 60 67 80 100

slider displacement
(%0 of mechanical travel)

Fig. 10c Linear law; tap at 1/2.
* Valid for all graphs.

slider displacement
(% of mechanical travel )

Fig. 10d Linear law; taps at 1/3 and 2/3.
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60 mm slide carbon potentiometers

CSP60

72612961

7261301

100 100
E / 3 /
2 / 2 /
< 80 x 80
2 / K] /
o© ©
60 60
40 ' / 40 /
/ /
20 / 20 /
8 t 2 ¥
15 bl ’ It —— —T
0 20 40 60 67 80 100 0 20 3340 60 80 100
slider displacement slider displacement
(°/o of mechanical travel) (%/o of mechanical travel) ———
—
Fig. 10e Logarithmic law; without tap. Fig. 10f Logarithmic law; tap at 1/3. —
p—
100 7261305.1 100 7261308
3 3
2 2 /
< 80 / c 80 /
2 / 2 /
x '3
60 60
/I /I
40 19 N N B
B
/ B _/
20 ,/ B e e +F
134+ —|— + —1——— - + ’J/Al
ag —— e c— = 31‘ _V_ = |
0 20 40 60 80 100 0 20 3340 60 67 80 100
slider displacement slider displacement
(°/o of mechanical travel) (%o of mechanical travel)
Fig. 10g Logarithmic law; tap at 1/2. Fig. 10h Logarithmic law; taps at 1/3 and 2/3.
% 72612971 7261302
9854 =% 100
~ P IR NN N O /i = //
! | k! ‘
« 80 x g fF—FE——%
2 // | K
£ } | e I L1 T
/ ) l ¥
, 4
I | [
40 f 1 40 / f
7 1 | |
| | I
20 20
/ ' ! /1!
| I / I
0 } | 0 |
0 20 33 40 60 67 80 100 0 20 3340 60 80 100
slider displacement slider displacement
(%o of mechanical travel) (% of mechanical travel)
Fig. 10k Reversed logarithmic law; without tap. Fig. 101 Reversed logarithmic law; tap at 1/3.
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R(%Riotal)

100 7261298.1 100 7261303
3
2
80 « 80
2
o
[' 4
60 60
1 e s et s A 4
40 / 40 /
A A
¢ 20
2 . . .
i | | ——
1w ——q— ﬁ—/‘ : 134 ~
=1 | Sol=="11
0 20 33 40 60 &7 80 100 0 20 33 40 60 80 100

slider displacement

slider displacement
(%o of mechanical travel)

[— (°/o of mechanical travel)
— Fig. 10m Semi-logarithmic law; without tap. Fig. 10n Semi-logarithmic law; tap at 1/3.
100 72613061 100 7261309
3 K
£ 80 & 80 /
K] K /
x x 4
60 / 60 ‘ /
/
40 7 40 4
/ e =l o
m - 4= H
20 20 }
wW3f-—t—1+——+— Yy 1.3 -] l
L~ 9 ——< - 1
0 ] Pol—="T3 '
0 20 40 60 80 100 0 20 33 40 60 67 80 100
slider displacement slider displacement
(% of mechanical travel) (%o of mechanical travel)
Fig. 100 Semi-logarithmic law; tap at 1/2. Fig. 10p Semi-logarithmic law; taps at 1/3 and 2/3.
7266993
- 100 //{ I /
: 80 fr—t /
2 /11 /
) /|11 /
R 3:15mm | /R2
/ Il
40 / =
/ i
/ i/
20 / BER
4 f % /
7 Y/
0 20 40 60 80 100
slider displacement
(°/o of mechanical travel)
Fig. 10q Balance potentiometers.
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60 mm slide carbon potentiometers CSP60

Resistance law and tolerance linear, logarithmic, reversed
logarithmic, semi-logarithmic,
balance, see Figs 10a to 10q

Tolerance on nominal resistance +20%
Minimum resistance between the slider

and the tap(s) when aligned <10
Insulation resistance (versions with

external screening), initially > 10*MQ
Maximum dissipation (Pmgay)

linear law, at 40 °C 04W

at 70 °C 0,25 W
logarithmic, reversed logarithmic
and semi-logarithmic law, at 40 °C 02w
at 70 °C 0,125 W

Test voltage for 1 min 1000 V, 50 Hz
Working temperature range —10to +70°C
Storage temperature range —25to +70°C
Category (IEC68) 10/070/21
Operating force (F)

single potentiometers 0,75—-2N Fmax <15

tandem potentiometers 1,25—-25N Frin
Permissible force with slider at end stop* <50 N (Fig. 11a)
Permissible load perpendicular

to the direction of movement* <20 N (Fig. 11b)
Permissible torque on slider* < 0,3 Nm (Fig. 11c)
Permissible axial force on slider

(push and pull)* <50 N

<30Ncm

=

‘ v
{m:l<—550N -_I«szon 6
7 |

*

[ I | [ 1
K-l—/\/ 7285470 L-\,_.l 7265468 L—"J 72654691
Fig. 11a. Fig. 11b. Fig. 11c.
Effective travel of slider contact 55+ 0,8 mm iso Fig. 10
Mechanical travel of slider contact 57,2+ 0,3 mm seeaiea . T8
Life 10 000 traverses in both

directions

* Measured for 5 s on a free slider without knob.
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Ganging tolerance®

Linear law, without tap,
at values between 10 and 90% of Rygt

Linear law, with tap,
at values between 10 and 90% of Rygt

Logarithmic, reversed logarithmic and
semi-logarithmic law, without tap,
at attenuations between — 0 and —20 dB
at attenuations between —20 and —30 dB
at attenuations between —30 and —40 dB

Logarithmic, reversed logarithmic and
semi-logarithmic law, with tap,
at attenuations between 0 and —20 dB
at attenuations between —20 and —30 dB
at attenuations between —30 and —34 dB

Crosstalk* (measured according to Fig. 12)

<2dB

<3dB

<2dB
<3dB
<4dB

<2dB
<3dB
<4dB

potentiometers with potentiometers without

resistance value internal screening internal screening
at 1 kHz at 10 kHz at 1 kHz at 10 kHz

220  to 100 k2 < -70dB < -55dB < —60dB <—-45dB
100 k2 to 220 k2 < -60dB < -50dB < -50dB <-40dB
220 k2 to 470 k2 < —-60dB < -50dB < -50dB <-40dB
470 k2 to 2,2 MQ < -50dB < —-40dB <-40dB <-30dB

@ V, O Vy

/ /
AR N

- I T 7265377
4

Va
Fig. 12 Crosstalk = 20 log vo
\/ 4

MARKING

The side of the potentiometers is marked with nominal resistance, resistance law, period and year of

manufacture.

* For tandem potentiometers only.
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60 mm slide carbon potentiometers

CSP60

AVAILABLE VERSIONS AND COMPOSITION OF THE CATALOGUE NUMBER

232242......

code for type

4 = single potentiometer
9 = tandem potentiometer

code for resistance law and nominal
resistance, see table below

code for taps

0 = without taps
1=tapat1/3
2=tapat1/2

4 =tapsat 1/3 and 2/3

code for screening and terminals

screening: solder tags | p.w. pins
without 0 5
internal* 1 6 —
internal and external* 2 7 camm
external 3 8
code for adjustment provision
0 = asymmetrically |
1 = symmetrically | length 12,5 mm
2 = asymmetrically |
3 = symmetrically | length 16 mm
Note: Detent slide potentiometers (11 click, 31 click and centre click types) can be supplied to special
order.
code in catalogue number
nominal i I loa. la reversed semi- balance
resistance fnear faw 0g. faw log. law log. law
220 Q 02
470 Q 03 63
1 kQ 04 24 44 64
2,2k 05 25 45 65
4,7 kQ 06 26 46 66
10 kQ 07 27 47 67 87
22 kQ 08 28 48 68 88
47 kQ 09 29 49 | ., 69 89
100 kQ 1 31 51 71 91
220 k& 12 32 52 72 92 | ***
470 k& 13 33 53 73 93
1 MQ 14 34 54 74 94
2,2 MQ 15 35 55 75 95
4,7 MQ 16 36 56 76 96
10 MQ 17
330 Q@ 19
*  For tandem potentiometers only. ’
**  Only available without tap and with tap at 1/3 of total travel.
*** Only available without tap.
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CERMET POTENTIOMETERS & FOCUS POTENTIOMETER UNITS






2322 484 EMP10

ENCLOSED 10mm CERMET PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E6-series), linear law 47 Q2 to 10 MQ
Maximum dissipation at 40 ©C 05W

Climatic category, IEC 68—2 55/125/56
APPLICATION

These potentiometers were for preset resistance control with provision for re-adjustment. The completely
enclosed construction renders these potentiometers for application in poor conditioned environments.

DESCRIPTION

These preset potentiometers comprise a metal-glaze resistive element on a ceramic base. The actuating
device is a plastic rotor. Adjustment is by means of hexagonal or cross-shaped recesses. The overall width
of 9,6 mm allows for high density use with air-gap isolation on a 2,54 mm grid; either horizontal or
vertical mounting. The glass-filled synthetic resin housing is fire resistant. The potentiometers, which

are manufactured fully automatically, offer stable high quality performance and can be mounted by
automatic insertion machines.

\ ﬁecember 1983
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MECHANICAL DATA

-5,7mox*]

P Pant
A\ 'y
FanY A
A\
e=254
0 25_> 7285191
}'— b ac
1_g1—> | ‘ 12,54 e
»lz,sz. 2,54 la— 7285189.1A
Fig. 1 Vertical mounting version.
«——96201—> <5 7max->
= 'y FanY
T \uw

5,08

— ____________‘_ ,/’\\.

o ' ¥,
5,08

N D D
j "y Ay
0 | iq ‘ ' 35
o™ ‘ I >~ 02 7285192

—’[2.5Ll2,51;l<— 72651871

Fig. 2 Horizontal mounting version.

2+0,0;_ Dimensions of the cross-shaped recess.
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Enclosed 10 mm cermet preset potentiometers

EMP10

TECHNICAL DATA

Mass

Resistance range (E6-series)
Standard tolerance

Resistance law

Rated dissipation at 40 OC (Ppy5x)
Limiting element voltage

Limiting slider current

Minimum effective resistance

Rotational noise limits (contact resistance variation)
Temperature coefficient in the range —55 OC to + 125 0C

~15g¢g
47 Q to 10 MQ
+10%
linear, see Fig. 6
0,5 W, see Fig. 5
250 V (d.c.)

Pmax

RN
<0,5%of Ry or 2 2,
whichever is greater
<1,0% of Ry

Ry <100 Q +200. 10°%/K
100 < Ry <1 MQ + 50.10°%K
RN =1 MQ +100. 10°%/K
Operating torque 3 to 20 mNm -—
Permissible end-stop torque max. 50 mNm —
Total mechanical angle of rotation 300 £ 50 —
Effective angle of rotation 295 + 50 —
Settability 0,1% within 10's
Climatic category according to |EC 68—2 55/125/56
AR
Climatic sequence ac < 2%
Rac
AR
Damp heat, steady state —ac <2%
Rac
AR
Mechanical endurance (200 cycles) Rac < 2%
ac
Electrical endurance ARge .
(1000 h at 70 °C, cyclic) Rac <Z%
Change of temperature ARye <o
(between —55 OC and + 125 OC) Rac <2%
Aab gy
Vac
AR
Resistance to soldering heat Rac < 0,5%
ac
AR
Bump ac <1%
Rac
AR
Vibration ac <1%
Rac
AVab <0,5%
Vac
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DERATING

Potentiometers covered by this specification are derated from 100% rated dissipation at 40 OC to zero
dissipation at 125 ©C. The dissipation below 40 ©C is the rated dissipation.

100%=0,5W
100 7285194
2 1 |
< 80- !
® |
£ |
~ 60 . |
Q.
c 1 |
2 40+ [
©
=N '
£ 20- !
° |
1 |
0 Loy e S
-55 40
0 Tamb (°C) 122
Fig. 5 Dissipation as a function of ambient temperature.
RESISTANCE LAW
Potentiometers covered by this specification are normally linear.
100 7285195.1
R/Ry
(%)
55 ,
45 /
0
0 47 53 100

effective angle of rotation (%)

Fig. 6 Linear resistance law.
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Enclosed 10 mm cermet preset potentiometers EMP 10

MARKING

The potentiometers are marked with the rated resistance value, according to IEC 62, e.g. 220 2 =220 R;
10k =10k; 1 M2 =1 MO.

The package is marked with:
— catalogue number,

— date of production,

— quantity.

COMPOSITION OF THE CATALOGUE NUMBER

2322484 ABCDE

2 = vertical, cross-shaped recess resistance value code according to the
1 = vertical, hexagonal recess E3 series: first two significant figures
7 = horizontal, cross-shaped recess of the resistance value followed by:
6 = horizontal, hexagonal recess 9 for R of 47  and 68
1 for R of 100 to 680
code for tolerance: 2 for R of 1 k§2 to0 6,8 k2
1=%£10% 3 for R of 10 k2 to 68 k2

4 for R of 100 k2 to 680 k2
5 for R of 1 M2 to 6,8 MQ
6 for R of 10 M2

TESTS AND REQUIREMENTS

Clause numbers of tests and conditions of test refer to IEC 393—1 (potentiometers, part 1: terms and
methods of test).

The potentiometers have been tested whilst mounting by their terminations on a printed wiring board.
When drying is called for, procedure | of IEC393—1, sub. 5.2. is used (24 + 4 h, 65 + 2 OC, R.H. 20%).

When the contact resistance variation (CRV) is measured, the slider is rotated in both directions over
90% of the effective resistance for a total of 6 cycles. The maximum deviations in the last 3 cycles
are taken into account. Wiper speed: 2 cycles/minute; bandwidth 10 Hz to 5 kHz.
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N\

IEC393—1 | IEC68-2
clause test test procedure typical result
method
6.22.3 T Solderability solder bath: 230 + 10 ©C, good tinning
2+05s
6.22.4 Tb Resistance to solder bath: 350 + 10 ©C, ARy
heat 35+05s Rac <0,1%
6.25 Eb Bump acceleration: 390 m/s? ARge .
number of bumps: 4000 Rac <0,1%
6.24 Fc Vibration frequency: 10 - 500 Hz ARge <qro
amplitude: 0,75 mm or R 0,5%
98 m/s?, 6 h ac
AVgp .
3b<0,3%
ac
6.13 Temperature temp. cycle: +20 OC;
[e—] characteristic —250C; +20°C; + 70 °C; —50<TC<+50. 10%/K
—_— of resistance +20 0C
— 6.23 Na Change of —55 0C and + 125 °C; AR,
temperature 5 cycles R <0,5%
ac
AV
b < 0,1%
ac
6.26 - Climatic
sequence
6.26.2 Ba Dry heat 16 h at 125 °C
6.26.3 D Damp heat 24 h at 55 °C R
accel. 1st cycle | 95 - 100% R.H. <0,5%
6.26.4 Aa Cold 2 h at —55 0C Rac
6.26.6 D Damp heat, 24 h at 55 °C
remaining cycle | 95 - 100% R.H.
(6.30) — Electrical Tamb: 40 ©C, 1000 h, CRV < 1%of Ry
endurance cyclic(1,5honand 0,5 h
' off, b at 0,67 ac)
Load: 0,5 W between ARge
aandc < 1%
ac
AV
ab < 0,5%
ac
Load: 0,33 Wbetween aand b | ARgp
<5%
Rab
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Enclosed 10 mm cermet preset potentiometers

EMP10

IEC393—-1| IEC68-2
clause test test procedure typical result
method
6.29 - Mechanical 200 cycles, 4 cycles/min AR,
endurance no load R <1%
ac
CRV <1% of Ry
(6.27) C Damp heat wiper at 0,67 a-¢ CRV < 1% of Ry

steady state

no load;
recovery 24 h at
22 £10C, 50% R.H. + 5%

AR3°< 1%

ac
ARgap

Rab

AVyp
ac

< 2%

<0,2%
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2322 482 MTP10

10 mm CERMET PRESET POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E6-series), linear law 100 22 to 6,8 MQ2
Maximum dissipation at 70 °C 05w

Climatic category, IEC 68 55/125/56
APPLICATION

These potentiometers are for preset resistance control with provision for re-adjustments. They are
particularly suitable for use in professional apparatus and/or in those applications where stability is
of extreme importance.

—
DESCRIPTION —
These potentiometers comprise a resistance element of thick film, with particles of conductive metal —
dispersed in it. The element is supported by a non-conductive temperature-resistant ceramic base. The
terminals a and c (see Figs 1 to 3) are connected to the ends of the resistance element; terminal b is
connected to the slider.
The potentiometers are available in three versions: two for horizontal and one for vertical mounting on
printed-wiring boards.
Outlines
|
- PN N
AV
/ \
I
12, [ cIz
+0
I
8 ‘
r i 4
L“Lr\_rJ AN +
e=254
—4 |-
7270295.3 - 508+0,2 |= *
172702971
Fig. 1 Potentiometer for horizontal mounting, 2322482 2. ....
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MTP10

<+ 10£01 ——
19401
- |<—— b
T = : e —— D=
1£0,1 N 7 S
vy 10,16 | i L !
i +0.2 T i [ [l
AL l : :
71 0,3 IL [
*02 r _jzh -1 } H:N D .'J v
4 " W iR V7 q
= = e W A el B O B e=254
’ |a : c 1+03
0,9+0,05 | |l »>| le O 72763031
7278302.2 -» 508+02 = | 35 L8
01 #072
Fig. 2 Potentiometer for horizontal mounting, 2322 4824 . . ..
—— 10£0,1
— 194071
- -
1£0,1 /_%
LA (//7AREY
T ¥ T I D
16
+02 74 Pary pary +
+0,2 v AV
l e=2,54
3,5 7270296 ’
+01 a |llb{l]e . .
i Fig. 3 Potentiometer
0,9£0,05-» L iz 5[‘!‘ for vertical mounting,
7270294.3 -1 508+0,2 = Tr02' 23224823....
TECHNICAL DATA
Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to
35 OC, an air pressure of 860 to 1060 mbar and a relative humidity of 45 to 75%. For terms and test
methods see |EC publication 393-1.
Nominal resistance (Rp,) 100 2 to 6,8 M2, see Table 1
Tolerance on the nominal resistance +20% and * 10%
Resistance law and tolerances. linear, see Fig. 4
Terminal resistance < 0,5% of R¢gta| Or 2 2,
whichever is the greater
Contact resistance variation (CRV) < 0,5% of Ryptal
Maximum dissipation (Ppy,ax) at 70 °C 0,5W, see Fig. 5
170
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Cermet preset potentiometers

MTP10

Limiting voltage (d.c.)

Limiting slider current

Operating temperature range

Temperature coefficient
Rnp <1 MQ
Rp > 1 MQ

Operating torque
Permissible end stop torque
Effective angle of rotation
Mechanical angle of rotation
Rotational life

250V

=
Rtotal

—55 to +125.0C

+ 50.10%/K
$100.10¢/K

4 to 30 mNm
<50 mNm
220 + 50
235 + 50
200 cycles

Settability 19/00 of Ryigtgl Within. 10's
Mass approx. 1,6 g
100 7265113 —
3
s 80
4
2
x 60 TTT
|
40
!
i
20 +
1
{
!
% 20 40 6753 60 80 100
slider displacement clockwise
(°/° of effective angle of rotation)
Fig. 4 Linear law.
7278010
max.
dissipation
(W)
0,5
|
|
|
I
0 v l
-55 0 70 o 125
Tamp (°C)
Fig. 5 Maximum dissipation as a function of ambient temperature.
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MTP10

COMPOSITION OF THE CATALOGUE NUMBER

2322482 .....
code for version I code for nominal resistance, see Table 1
2 = potentiometer for horizontal code for tolerance
mounting, according to Fig. 1 0=1+%20%
3 = potentiometer for vertical 2=1%10%
mounting, according to Fig. 3
4 = potentiometer for horizontal
mounting, according to Fig. 2
Table 1
nominal resistance code in cat. number nominal resistance code in cat. number
100 Q 101 33 kQ 333
150 Q 151 47 k2 473
220 Q 221 68 k2 683
330 Q 331 100 kQ 104
470 Q 471 150 k& 154
680 Q 681 220 k& 224
1 kQ 102 330 kQ 334
1.5 kQ 152 470 k2 474
2,2kQ 222 680 k& 684
3,3k 332 1 MQ 105
4,7 kQ 472 1,5 MQ 155
6,8 kQ 682 2,2 MQ 225
10 kQ : 103 3,3 MQ 335
15 kQ 153 4,7 MQ2 475
22 kQ 223 6,8 M2 685
TESTS AND REQUIREMENTS

Clause numbers of tests and conditions of test refer to IEC 383—1 (potentiometers, part 1: terms and
methods of test).

The potentiometers have been tested whilst mounting by their terminations on a printed-wiring board.
When drying is called for, procedure | of IEC333—1, sub. 5.2. is used (24 = 4 h, 656 + 2 9C, R.H. 20%).

When the contact resistance variation (CRV) is measured, the slider is rotated in both directions over
90% of the effective resistance for a total of 6 cycles. The maximum deviations in the last 3 cycles
are taken into account. Wiper speed: 2 cycles/minute; bandwidth 10 Hz to 5 kHz.
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Cermet preset potentiometers

MTP10

IEC393—1| IEC68-2
clause test test procedure typical result
method
6.22.3 T Solderability solder bath: 230 + 10 °C, good tinning
2+05s
6.22.4 Tb Resistance to | solder bath: 350 + 10 °C ARge
heat 35:05s R <0.1%
ac
6.25 Eb Bump acceleration: 40g ARge
number of bumps: 4000 R <0,1%
ac
6.24 Fc Vibration frequency: 10 - 500 Hz ARge 0
amplitude: 0,75 mm or R <0,1%
10g, 3 directions, Z2h per ac
. . AV
direction ab <0.2%
Vac
6.13 Temperature temp. cycle: + 20 OC;
characteristic —250C;+20°C;+70°C —50 <TC <+50.10¢/K
of resistance +200C
6.23 Na Change of —550C and + 125 °C; ARge )
temperature 5cycles, %2 h Rac <0,5%
AV
b <0,1%
Vac
6.26 - Climatic
sequence
6.26.2 Ba Dry heat 16 hat 70 °C
6.26.3 Db Damp heat 24 hat55+20C ARge 0
accel. 1st cycle | 95 - 100% R.H. A <05%
6.26.4 Aa Cold 2hat —55+30C act. .
6.26.6 D Damp heat, 24hat55+20C ‘;”;g’ N orque
remaining cycle | 95 - 100% R.H. < S5 mim
6.30 - Electrical Tam: 70°C, 1000 h CRV <1% of Ry
) endurance cyclic{(1,5honand0,5h

off, b at 0,67 ac)
Load: 0,5 W between
aandc

Load: 0,33 W between
aand b

ARac _ 19,

Rac
AVap
Vac
ARgp
Rab

<0,2%

<3%

\\ ﬂebruary 1982
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MTP10

N\

IEC393—1 | IEC68-2
clause test test procedure typical result
method
6.29 - Mechanical 200 cycles, 4 cycles/min ARy .
endurance no load ac <2%
CRV <0,5% of Ry
6.27 Ca Damp heat bat067a-c CRV <0,5% of Ry
steady state no load; 56 days ARgyc
— <0,5%
Rac
AR
b <19
Rab
AV
b <0,2%
Vac
— loada-c0,06 W ARy
— <0,5%
— Rac
© AV
27ab <009
Vac
loada-c0,03W ARgp
— <2%
Rab
Immersion in Immersion in boiling mixture of 1.1.2. Marking legible, no damage.
cleaning solvents trichlorotrifluoraethane and ARgc/Rac <0,5%;
isopropanol (75%/25%) for 5 + 0,5 min., CRV <0,5%; operating
followed by 5 min drying (rubbing or torque: 2 to 10 mNm.
wrapping excluded).
N
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2322 460 90016
2322 460 90018 MFU4,5

2322 460 90022

FOCUS POTENTIOMETER UNITS

® For low-bi colour picture tubes*, focusing voltage approx. 4,5 kV
® In conjunction with triplers or 4 diode-split line output transformers

QUICK REFERENCE DATA

2322 460 90016 | 2322 46090018 | 2322 460 90022

Nominal resistance 24 MQ + 20% 59 M + 20% 24 M + 10%
Maximum dissipation at 70 °C 38W 38w 38w
Climatic category, |EC 68 20/070/21 20/070/21 20/070/21
APPLICATION

These focus potentiometer units are for adjustment of the focusing voltage for low-bi colour picture
tubes.

DESCRIPTION

The potentiometer units comprise three resistance elements, which are connected in series. The centre
element is provided with a slider (see also Fig. 1). The resistance elements are of the thick-film type;
they are attached to a non-conductive temperature-resistant base (Al903, 96%). The housing of the
potentiometer units is of grey, self-extinguishing, glass-fibre-filled thermoplastic material.

The units 2322 460 90016 and 2322 460 90022 are provided with snap-in clasps for mounting; unit
2322 460 90018 is suited for direct mounting e.g. to a tripler unit.

. R1 R2 R3
Fig. 1. ao—__ +—1""131+—1""1—oc¢
a = focus output voltage of tripler unit; + l 7}’
b = focusing voltage; b 7
c = earth. focusing voltage 7278654.1

* Focus potentiometer units for hi-bi colour picture tubes are supplied under catalogue numbers
2322 460 90027, 2322 460 90028 and 2322 460 90029; see the relevant data sheet.
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MFU4,5

OUTLINES
1
02"
+0,2 9,7
<«—————— 58,1 o —— > +0.1 -
(e 534%02 ——»l - r 1161,‘2
= i == see detail o
aly A |
| . "
2 R R
7 ] ‘ 16,5 ,
l | ] 152015 +02 | [
L ] v |
2 vz — .
6+05 i IS 4 1 5505 1
' <@ 08(3x)
203 .1, 203
+0,2 +0,2 - a0
v \ . '
v | [ 6 0 o L4 5
58+01 Y -0,05 ) i +0,2
vl ] v L — Zh
9.2 v £0.2
%0 +0,1 38+0,1 »lle—1x0
) | A >l le25+0,
1.7£0,05 detail A
">| |<- 2,86%0,05 T 12786731

Fig. 2 Potentiometer unit 2322 460 90016. The indication of the terminals corresponds to those shown
in Fig. 1; terminal d serves for mechanical fitting of the unit. Solder tag a fits Faston receptacles (2,8 x 0,5).

<——— 558+02 ———

<«—27,9%01—»
- 203 |, 20,3 +05

k +01 +0,1 *{ he .‘3 0
5 | R
Ble »
t !
_|0 ->H¢ 7278672.1
2.0, 12%32 (30

Fig. 3 Piercing diagram for board mounting of potentiometer unit 2322 460 90016 (component side).

176 June 1979



Focus potentiometer units

MFU4,5

*:1§3’ 225401+ <+ 65+03 —»|
t
1,25
l+0,2|" 23 - |=5%02
3 '
A ===
* a

C

I+

t
0,3
0,1
'

see detail A

7278674.2

R N

85
+0,3

|

'

34301

]

+H<—o,e

detail A

—>

.

t

<—1,7+0,05

<-2,86+0,05

Fig. 4 Potentiometer unit 2322 460 90018. The indication of the terminals corresponds to those shown

in Fig. 1.

-» < 1+£01
. +0,1
059
2% . '
. y +0,1
o ! 7| 661005 85 ¢
37 02| 0
Ty ) )
»!|l4—1%0,1
-/ le-155+205

fixing method

Fig. 5 Method of fixing potentiometer unit 2322 460 90018 e.g. to a tripler unit BG 1897-541.

\ ﬂune 1979
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MFU4,5

MELYINE
-~ 581 %92 o - +9'71 -
- 1,4
<« 53,4072 —»i - |*zo.2
I ; == see detail
T o , A =
[
28,7 1 : . % -
+0,3 4 :
’ 16,5 __|
l 1,540,115 +02 ;
L i 5
5 iﬁ forzsmm) P TTITI 772020 707 L) _? 75405 -
4 -I¢Z0'8 4 7278971
le_203 7
+0,2
- %
14403 v | '
¥ 0 o m |
5_0v05' - +0,2
] — -
NN ) ©15
+£0,2

detail A

Fig. 6 Potentiometer unit 2322 460 90022. The indication of the terminals corresponds to those shown
in Fig. 1. The solder tags fit on Faston receptacles (4,8 x 0,5).

<+— 558+0,2 ——

7,65
017 -

0 7278967

Fig. 7 Piercing diagram for board mounting of potentiometer unit 2322 460 90022 (component side).
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Focus potentiometer units

MFU4,5

TECHNICAL DATA

2322460.....
90016 90018 90022

Nominal resistance value (R1 + R2 + R3, Fig. 1) 24 MQ 59 MQ 24 MQ
Tolerance on nominal resistance +20% +20% £10%*
Resistance ratio at 25 OC (focusing voltage range)

R3 + R2

- >0,73 >0,65 =0,73

Rtot
R3
<0,50 <042 <0,50

Rtot
Variation in resistance ratios at 70 °C <3% <3% <3%
Resistance law of R2 linear linear linear
Contact resistance < 250 k2 <600 k2 < 250 k2
Maximum dissipation at 70 °C 38W 38W 38W
Limiting element voltage 8,6 kV 8,5 kV 8,6 kV . —
Insulation resistance between interconnected _—

terminals and mounting base at 500 V (d.c.) > 10° MQ > 103 MQ > 103 MQ —_—
Test voltage between interconnected terminals

and mounting base for 1 min 10 kV 10 kV 10 kV
Operation temperature range —20t0+70°C | —20to +70°C | —20 to + 70 °C
Climatic category, |IEC 68 20/070/21 20/070/21 20/070/21
Operating torque 3,5 t050 mNm. | 3,5 to 50 mNm |.3,56 to 30 mNm
Permissible end stop torque <80 mNm <80 mNm <80 mNm
Permissible axial spindle load <12N <12N <12N
Note
Potentiometer units with different resistance values and resistance ratios, connecting terminals and
spindles are available on request.
MARKING
The potentiometer units are marked with last five digits of the catalogue number, and period and year
of manufacture.
* The = 10% tolerance allows the possibility of applying a ng adjustment, with a total resistance of

e.g. 2,7 M2, between terminal ¢ and earth; as a result the resistance ratios become = 0,75 and

< 0,55 respectively.
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2322 460 90027 '
2322 460 90028 MFU7
2322 460 90029

FOCUS POTENTIOMETER UNITS

@ For hi-bi colour picture tubes*, focusing voltage approx. 7 kV
® |n conjunction with diode-split line output transformers or triplers with or without 25 kV bleeder
resistor i

QUICK REFERENCE DATA

2322 460 90027 | 2322 460 90028 | 2322 460 90029

Nominal resistance 24 MQ £+ 10% 83 MQ + 16% 83 M2 + 16%
Maximum dissipation at 70 °C ‘3.8W 38W 38W
Climatic category, |EC 68 20/070/21 20/070/21 20/070/21

APPLICATION

These focus potentiometer units are for adjustment of the focusing voltage for hi-bi colour picture
tubes.

DESCRIPTION

The potentiometer units comprise three resistance elements, which are connected in series. The centre
element is provided with a slider (see also Figs 2, 4 and 6). The resistance elements are of the thick-
film type; they are attached to a non-conductive temperature-resistant base (Alp03, 96%).
Potentiometer unit 2322 460 90027 is designed for an input voltage of 8,3 kV; the units

2322 460 90028 and 2322 460 90029 are designed for applications with a 25 kV bleeder resistor.
To obtain better stability of the focusing voltage, unit 2322 460 90028 is, moreover, provided with
a tap for connection to the 6,25 kVtap of a 4-diode-split line output transformer (e.g. AT2076/30);
unit 2322 460 90029 has a similar tap for connection to the 8,3 kV tap of a tripler or a 3-diode-split
line output transformer (e.g. AT2076/51).

The housing of the potentiometer units is of grey, self-extinguishing, glass-fibre-filled thermoplastic
material.

The units are provided with snap-in clasps for mounting.

* Focus potenti'ometer units for low-bi colour picture tubes are supplied under catalogue numbers
2322 460 90016, 2322 460 90018 and 2322 460 90022; see the relevant data sheet.

\\ i June 1979
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MFU7

OUTLINES Dimensions in mm
9,7
lroa|™
1,4
- ’* +0,2
see detail
T A -
29 PR
+0.3 3 %
16,5
I 1,5+0,15 *0,2
v v
6x05 “} 75%05
4 }
-

7278969

> I<— 2501

F]m[ﬂﬂ{ mio,a V *‘ <-1£0,1 . ‘

* T L =
5,8+0,1 | -0,05 _$0.2

- : . 4

U - > S » 8 e +0,2
5:£0,1 @] | 603 +02 0,
' HE detail A

+l ) leug =
‘ 203 ’ -0.2
02 "

Fig. 1 Potentiometer unit 2322 460 90027. The indication of the terminals corresponds to those
shown in Fig. 2. The solder tags fit on Faston receptacles (4,8 x 0,5).

R1 R2 R3
ao—{_ }—{_ }+—_{"31—o0c
+
l., o

focusing voltage 7278654.1

Fig. 2 Diagram of potentiometer unit 2322 460 90027.

a = focus output voltage
of e.h.t. device (8,3 kV);
b= focusing voltage;
.¢ = earth.
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Focus potentiometer units MFU7
+0,2
58,179
-~ 53,4402 - +9671
<1715 o - <l 28x08 - ’ 1,46%02
| | (3x) ’ v
. “ 8,5
T see 2etu|l ] +0
\ l
[ 4
5 B
+03 ‘ !
’ ' : 16,5 !
l [ | 1 15%0,15 +02 -1
v ) v v Ut
6205 K 73 75405 =
* C
i »]4—0 0,8 ) 13
--203 T r02
+0,2 7278970
> |<-2,510,1
> <-1£0,1
14403 v \ ‘ _
Y . | v 60 | Vg =
58+01 Y ] -0,05 — T — £0,2 —_—
e —a 1L ] ! =3 =
) - "'lil"'"@"f:'l' Y17 ) 5 | 15 —_—
5+0,1 [} +0,2 > iO‘Z‘— +0,2
detail A

Fig. 3 Potentiometer unit 2322 460 90028. The indication of the terminals corresponds to those
shown in Fig. 4. The solder tags fit on Faston receptacles (2,8 x 0,8).

6,25kV
bleeder % d
[] resistor - - -

167 MQ I— j
' R4 l
a I R1 R2 R3
—o——L_ A J——-oOoc¢
| &
ob
focusing voltage 7278966

Fig. 4 Diagram of potentiometer unit 2322 460 90028.
a = e.h.t. voltage via bleeder

resistor;
b = focusing voltage;
c = earth;
d = 6,25 kV connection.
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58,1*8‘2
~———— 534402 —»
22,5 9.7
T x02 " - 1+0,1
-

see detail

[ 1,5+0,15
6+05 e . T3 75%05
d <gos }
l< 203
+0,2
— —-7 > |¢2,51’0,1
— ! 14403 V "*110’1 l ‘
- t ¥ | : 6_0.05° 0 é%
oot g hy , s 3
e A A § VR Y -
5+0,1 3102 +0,2 :
detail A
Fig. 5 Potentiometer unit 2322 460 90029. The indication of the terminals corresponds to those
shown in Fig. 6. The solder tags fit on Faston receptacles(2,8 x 0,8).
< 1 === =======- 25kV
—e 8,3kV
bleeder d
resistor
167 ML - - - - 1
1 1
a R1 R2 R3
o——+—"1} 1'_“ . ¢
L _ - - - - 7z
Ob
focusing voltage 7278965
Fig. 6 Diagram of potentiometer
unit 2322 460 90029.
a = e.h.t. voltage via bleeder
resistor;
b = focusing voltage;
¢ = earth;
d = 8,3 kV connection.
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Focus potentiometer units

MFU7

TECHNICAL DATA

2322460.....
90027 90028 90029
Nominal resistance value (R1+ R2 + R3, Figs 2,

4 and 6) 24 MQ 83 MQ 83 MQ
Tolerance on nominal resistance +10% * *+15% +15%
Resistance ratio at 25 OC (focusing voltage range)

+
% 20,94 =094 >0,94

tot (max. 0,98) (max. 0,98) (max. 0,98)
R3 < 0,75 < 0,75 <0,75

Rtot

Variation in resistance ratios at 70 °C <3% < 3% <3%

Resistance law of R2 linear linear linear

Contact resistance < 350 k2 < 750 k2 < 750 k2

Maximum dissipation at 70 °C 3,8W 38W 38W —

Limiting element voltage 9 kV 10 kV 10 kV —

Insulation resistance between interconnected —_—
terminals and mounting base at 500 V (d.c.) >10° MQ >10% MQ >10% MQ2

Test voltage between interconnected terminals

and mounting base for 1 min 10 kV 15 kV 15 kV
Operation temperature range —20t0+70°C | —20to + 70 °C | —20 to + 70 °C
Climatic category, |EC 68 20/070/21 20/070/21 20/070/21
Operating torque 3,6 to 30 mNm | 3,5 to 30 mNm | 3,5 to 30 mNm
Permissible end stop torque < 80 mNm <80 mNm <80 mNm
Permissible axial spindle load <12N <12N <12N
Note
Potentiometer units with different resistance values and resistance ratios, connecting terminals and
spindles are available on request. 55.8+0.2

7,65

MOUNTING Yo1 ™ -

- ’4— 3 + 8-5
Fig. 7 ! |
Piercing diagram v ¥ +02
for board mounting 1,270.2 El.;*a'; 53¢
(component side). 04 4

0 7278967
MARKING 2.02
The potentiometer units are marked with last five digits of the catalogue number, and period and year
of manufacture.
* The = 10% tolerance allows the possibility of applying a ng adjustment, with a total resistance of e.g.

3,8 MS2, between terminal c and earth; as a result the resistance ratio R3/Ryq¢ becomes < 0,79.
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WIREWOUND POTENTIOMETERS






LP36
MAINTENANCE TYPES 2322 095 — LP46

2322 097 LP66

LOAD POTENTIOMETERS

RZ 25706-9

QUICK REFERENCE DATA -

Resistance range 0,5 Q2 to 10 k2
Maximum permissible dissipation at 60 °C 25, 40, 100 W

APPLICATION

In electric and electronic equipment where current or voltage must be regulated continuously, e.g.
control of motor speeds and control of charging current of batteries.

CONSTRUCTION

The potentiometers consist of a ceramic ring A (see diagrams on following pages) around which a
resistance wire or ribbon (consult Table 1) has been wound in a single layer, over about 280° in the
case of 100 W types, and over about 2500 for the other types. Terminals B are fitted at each end of the

wire or ribhon, With the nvnnnhnn of the top side of the r‘f\ll where the slider makes contact, the

resistance element is coated wrth a protectlve layer of cement which prevents the windings from
shifting. The cement is non-inflammable {melting point about 2000 °C).

A carbon brush C is affixed in a double spring-type runner E, the brush being connected to a terminal F
via a double sliding-contact. The spring-pressures of the sliding contact and of the carbon brush are
independent of each other. In the case of resistance ribbon, the runner of the 40 W and 100 W
potentiometers has an extra spring having a height of 2 and 3 mm, respectively.

The runner is affixed to the top of a spindie J which is supported in a sturdy bracket K by means of an
insulating piece G and a central screw H. A stop prevents the runner from overrunning the track, where-
by the runner is not exposed to torsion.

The protrusion N prevents the potentiometers from rotating in the fixing hole. All the metal parts are

non-corrosive. The potentiometers can be ganged (see “‘Ganging”).
\} (’March 1982

189



LP36
LP46 2322 095 -- 2322 097
LP66

Outlines Dimensions in mm

The spindle length L is 17 or 36 mm.

-~ ——e—— 26—

<10 > ¢

M

NE %)

K
77480821
Fig. 1 Potentiometers 2322 095 ..... ;1Q2t07,5kQ,25W.
46 | L 32
’ <10+ c

‘ E 26 M

‘ H -0.03 Ll
il 1

_ 1%
' J L( HF
@ f 3/g"-32NEF/
& i
B A B 35 {J
N
L% 7 y K
MI% F l

— 7248088.1

;0,58 to 10 k2, 40W.

@

48

(=]

%%#”1

7248089.1

Fig. 3 Potentiometers 2322 097 ..... ;0,75 & to 10 k2, 100 W,

190 March 1982\‘ i



LP36
LP46
LP66

Load potentiometers

Mounting
The potentiometers can be mounted on a panel with a maximum thickness of 5 mm or secured with a

hexagonal nut which is supplied with each potentiometer (catalogue number of nut 4322 047 00380).

See Fig. 4 for the required mounting holes in the panel.

¢ a b c
‘_g_*' ype mm mm mm
o 2322 095 10,5 3,5 13,5
096 10,5 48 20
c 097 10,5 48 20
7248086
Fig. 4 Mounting holes
Mass
type 2322 095 60g
2322 096 95¢g
2322 097 240g
TECHNICAL DATA —
Nominal resistance (Rp,) measured between terminals —
atP<0,1 P, see Table 1 —
Tolerance on Ry, +10%
Resistance law linear
Temperature coefficient of the resistance (—140 to + 140) 10°¢ /K
Maximum permissible dissipation
at Tamp = 60 °C (Pp) see Table 1
Maximum permissible current P
at Tamp =60 °C (Imax = |/ =) see Table 1
at other temperatures R see Fig. 5
Temperature rise AT as f(P) see Fig. 6
Working temperature range —55 to + 100 °C
Insulation resistance > 100 MQ2
Effective angle of rotation
25 W, 40 W types 250 + 100
100 W type 280 + 100
Mechanical angle of rotation
25 W, 40 W types 270 + 50
100 W type 300 + 50
Operating torque
25 W, 40 W types 10 to 45 mNm
100 W type 80 to 130 mNm
End stop torque <2Nm
Maximum axial spindle load 1 Nm /
Life at maximum current > 50 000 cycles
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LP36

LP46 2322 095 —
LP66 2322 097
72502_2L
~ 140
E
o€ 120
R
x
n-g 100
T 80
60
40
20
00 20 40 60 80 100
— Tamb (°C)
Fig. 5.
——— 400 7250250
— v e
= 300 . ~ —T"
< 200 25W/ | 4 w =100 W
PV AT
100
% 20 70 60 80 100
—> P(W)
Fig. 6.
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Load potentiometers

LP36
LP46
LP66

TYPES

Only the types for which Iy, is listed in the table are available. If |5, is stated above the dashed
line, the potentiometer is equipped with resistance ribbon.

Table 1
. Pa=25W Ph=40W Ph=100W code in
Q” Imax number Imax number Imax number catalogue
of of of number
A windings A windings A windings
0,5 89 14 507
0,75 7.3 13 11,5 23 757
1 5,0 23 6,3 14 10,0 24 108
15 4,0 22 5,15 21 8,15 23 158
2 35 23 4,45 28 7,05 24 208
25 3,15 22 4,0 23 6,3 32 258
3,5 2,65 23 3,35 28 5,35 42 358
5 2,2 20 2,8 25 4,45 47 508
7,5 1,8 30 2,3 23 3,65 45 758
10 1,55 41 2,0 24 3,15 43 109
15 1,3 39 1,6 27 2,55 40 159
20 1.1 37 1,4 50 2,2 43 209
25 1,0 46 1,25 49 2,0 44 259
35 0,84 60 1,07 49 1,7 75 359
50 0,70 86 0,89 105 14 86 509
75 0,58 82 0,73 99 1,15 75 759
100 0,50 109 0,63 132 1,0 143 101
150 0,40 103 0,51 125 0,81 135 151
200 0,35 137 0,44 105 0,70 180 201
250 0,31 108 0,40 132 0,63 142 251
350 0,26 151 0,33 184 0,53 199 351
500 0,22 136 0,28 165 0,44 179 501
750 0,18 204 0,23 157 0,36 268 751
1000 0,15 172 0,20 210 0,31 226 102
1 500 0,13 258 0,16 214 0,25 340 152
2 000 0,11 345 0,14 286 0,22 286 202
2500 0,10 272 0,12 357 0,20 357 252
3500 0,08 380 0,10 392 0,17 316 352
5 000 0,07 343 0,09 417 0,14 450 502
7 500 0,06 513 0,07 395 0,11 428 752
10 000 0,06 528 0,10 570 103

Note: Spare carbon brushes are available. Catalogue numbers:

4322 048 03670 for 25 W types,
4322 048 01710 for 40 W types, R, <10 Q,
4322 048 03530 for 40 W types, R, > 10 2,
4322 048 03540 for 100 W types.

| (March 1982
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LP36

LP46 2322 095 —
LP66 2322 097
COMPOSITION OF THE CATALOGUE NUMBER
2322 ... .....
095 for 25 W type T code for Ry,
096 for 40 W type see Table 1

097 for 100 W type
21 for spindle length L =17 mm
31 for spindle length L = 36 mm

GANGING

For ganging two load potentiometers, the following set of coupling parts is available, packed in a plastic

bag:

bracket D,
threaded spindle B, | Umax
cross pin C,

—_

1

1

1 coupling E,

2 set screws K,
retaining rings

Fig. 7.
G FKECB A o
Catalogue numbers. Dimensions (Fig. 7) are:
potentiometers catalogue number Imax h
coupling set mm mm
2322095 21...
25W + 4322 048 06480 83 22
2322095 .....
2322096 21...
40w + 4322 048 06490 955 29,5
2322096 .....
2322097 21. ..
100 W + 4322 048 06500 129,5 40
2322097 .....

194
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LP36

Load potentiometers LP46

LP66

Ganging procedure (see Fig. 7)
The central screw H (Figs 1-3) is removed from the potentiometer A and replaced by spindle B having

a threaded end that is firmly tightened; the other extremity of B is provided with the round cross-pin C.

Thereupon, potentiometer A is attached to the bracket D by means of the hexagonal nut, and coupling
E is slipped over the extruding end of B.

The second potentiometer (G) having a spindle (F) with standard length L = 17 mm, is now attached to
the bracket as well. After placing the runners of both potentiometers in the same position, the coupling
is affixed to F by means of the two radial set screws K in the coupling.

When the spindle of potentiometer A is rotated, potentiometer G rotates simultaneously through the
intermediary of cross pin C and a V-shaped groove in the coupling. The potentiometers and the
coupling should be adjusted so as to obtain a smoothly running assembly.

Mounting

The front face of bracket D has two 4 mm threaded holes, which allow of fitting two screws through
the mounting panel to prevent the ganged assembly from turning. The panel should be provided with
apertures according to Fig. 8.

—a
$ dimensions in mm
M . panel —_—
. @ b ¢ thickness —
l ’ a 25W 18 20 10,5 <3
, ! 0w | 18 30 10,5 <3
100w 22 30 10,5 <2
- T 7250253

\ (March 1982
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2322 018 WP22

WIREWOUND POTENTIOMETERS

QUICK REFERENCE DATA -

Resistance range (E6-series), linear law 2,2 to 10 000 2
Maximum permissible dissipation

at 40 °C 1,5wW
Climatic category (IEC 68) 25/085/21

Plastic housing, plastic spindle

APPLICATION

In industrial electric and electronic equipment where accurate and gradual resistance regulation and
high stability are required.

DESCRIPTION

The potentiometer consists of a single layer of resistance wire wound on an insulated former and
housed in a moulded plastic case, which at one end has a plastic cover plate and at the other end a
press-fitted threaded metal bushing supporting the plastic spindle.

Terminals a and c (see Fig. 1) are the end terminals which are of a snap-on type; b is the central terminal
which is connected to the slider through a collector ring.

The case has a locating slot for mounting purposes.
The potentiometer is dust-proof sealed.

\\ {/March 1961
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WpP22 2322 018

QOutlines Dimensions in mm

<—L+05-»

10,0
+0,2

| [+282005
§ Ul 2£008
T}

detail A

Fig. 1a Potentiometer with plain spindle; spindle length L is 17 mm, 20 mm, 30 mm or 60 mm.

-~ o 45°25°
£05”] <4
R L
N = e
-0, ]
’ =
ol e | 1,201 7276786.2
1,7£0,2

Fig. 1b Spindle with screwdriver slot; spindle fully counter-clockwise.

MOUNTING

The potentiometer can be mounted on a panel with an hexagonal nut which is supplied with the |
potentiometer (catalogue number of nut 4322 047 00350). The maximum torque for tightening the
nut is 3,6 Nm. See Fig. 2 for the required mounting holes in the panel. A washer has to be used if the
panel thickness is less than 1 mm as otherwise it might not be possible to secure the nut.

+0,1
10,1 0

T

S

1
: *0,2
ﬁr; ¢

32201 7z76784

Fig. 2 Mounting holes.

198 March 1982 (



Wirewound potentiometers

WP22

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to

25 OC, an air pressure of 93 to 106 kPa and a relative humidity of 45 to 75%.

For definitions of properties and test methods, see IEC 393—1.
Nominal resistance (Ry,) between a and ¢

Resistance law

Tolerance on Ry,

Resistance at beginning and end

R gradient
Resistance at 50% of effective angle of rotation
Contact resistance between resistance element and slider

Temperature coefficient

Maximum dissipation between a and c (Fig. 3)
at Tamp =40 °C
at Tamp =70 °C

2,2 to 10000 £2, see Table 1
linear
+10%

< 2% of Rygtal or 300 mQ2
whichever is greater

0% of Riotal
50 + 2% of Rtotal

< 1% of Rigtal Or 200 mQ
whichever is greater

see Table 1

1.5W
1.0W

Resolution
Rh=2,2t068 Q <1,6% of Riptal
R, >68 Q < 0,8% of Riptal E
Maximum slider current 1A —
Maximum working voltage (a.c.) between case -
-and resistance element 500 V
Test voltage (a.c.) between bearing bushing and resistance element < 2000 V
Insulation resistance > 1000 M2
Ambient temperature range —25 to +85 °C
Storage temperature range —25 to +85 °C
Mechanical angle of rotation 270 + 50
Effective angle of rotation 265 + 50
Operating torque 3,5 to 20 mNm
Maximum end stop torque 800 mNm
Maximum axial force (push and pull) 100 N
dissipation 7276783.1
(W)
1,6 l
oF—— - — — —_—
| | l |
0 ] ] | 1
—-25 0] 0 70 85
Tamb (°c)
Fig.3 Dissipation as a function of ambient temperature.
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WP22 2322018
Table 1
nominal temperature number of code in
resistance coefficient turns catalogue number
Q 10°¢/K +25%
2,2 110 228
33 108 338
4,7 95 478
6,8 136 688
10 —25 to +600 126 109
15 194 159
22 113 229
33 134 339
47 120 479
68 172 689
100 —25 to +25 160 101
150 178 151
220 165 221
330 155 331
— 470 222 471
— 680 200 681
—— 1 000 297 102
1500 0to +140 287 152
2200 420 222
3300 398 332
4700 408 472
6 800 —20to +20 366 682
10 000 538 103
MARKING

The potentiometers are marked at the rear with nominal resistance value (according to |IEC62),
resistance tolerance, power rating, production code (period and year) and name of manufacturer.

COMPOSITION OF THE CATALOGUE NUMBER

N O zh
ne

ure indicatir
slotted spindle
= plain spindle, L =17 mm
3 = plain spindle, L = 20 mm
4 = plain spindle, L = 30 mm

1g the spindie type

2322018.1...

T

see Fig.1a

5 = plain spindle, L = 60 mm

[

code for resistance value,

figure indicating the tolerance

200
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WP22

Wirewound potentiometers
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MAINTENANCE TYPES 2322 003 ‘ WP23
, 2322 010

WIREWOUND POTENTIOMETERS

QUICK REFERENCE DATA

Linear resistance law

Resistance range 2,210 22 000 2
Maximum permissible dissipation )

at400C 3w

at 70 °C 2w
Potentiometers 2322003 . . ... ) with solder tags at the side
Potentiometers 2322 010. .. .. with solder tags at the bottom
APPLICATION

In electric and electronic equipment where accuracte and gradual resistance control and high stability
are required.

CONSTRUCTION i

The potentiometer consists of a single layer of resistance wire wound on a strip of resin-bonded paper
and is housed in a nickel-plated brass case with a bottom of black synthetic resin.

The solder tags a and ¢ (see Figs 1 to 4) are connected to the ends of the resistance element: solder
tag b is connected, via a central bush, to the sliding contact which is insulated from the steel spindle.

The case is attached to a support of moulded zinc, which has a location pip, an end stop, and a
threaded spindle bush.

The whole unit is sealed dust-proof.

Note: A version with pins for printed-wiring can be supplied on request (see Fig. 6).

I ( March 1982
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WP23 2322 003; 2322 010

QOutlines

Dimensions in mm

<+— L£05 —oe—
-

10,2
Flx0.2

-

lfr;r_?l? R
|

Fig. 2 Potentiometers 2322 003

..... with spindle with screwdriver slot. Dimensions are identical to
those in Fig. 1 except as shown.

- L20,5 —s e ;%155_.
1102
*I ‘1-165,2 - "xebs,s
=
, 1* =t
=
M10x€,75 == 1 7270665

Fig. 3 Potentiometers 2322 010..... with plain spindle. The spindle length L is 17, 20, 30 or 60 mm.

14,0%05 i

ino,as

#6h9

| 7298070.2 ©

Fig. 4 Potentiometers 2322 010

..... with spindle with screwdriver slot. Dimensions are identical to
those in Fig. 3 except as shown.
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Wirewound potentiometers

WP23

72980201

Fig. 5 Mounting holes.

l[J

The potentiometers can be mounted on a panel by means of an
hexagonal nut which is supplied with each potentiometers
(catalogue number of the nut 4322 047 00350). The minimum
thickness of the chassis is 1 mm. The maximum torque for
tightening is 3,5 Nm.

Fig. 6 Potentiometer with pins for printed-wiring.

TFL e=254 -
et l =
/ - —
i al
x ;
\ | d (tap) 4
N
Fig. 7 Hole pattern of the printed-wiring board. -t
72991101
TECHNICAL DATA
Unless otherwise specified all values apply at an ambient temperature of 20 + 5 ©C, an atmospheric
pressure of 93 to 106 kPa and a relative humidity of 45 to 75%.
Nominal resistance (Rp), measured between the
tags a and c (see Figs 1 and 3) see Table 1
Tolerance on the nominal resistance
for R, <47 Q +10%
for R, >47Q +5% and + 10%
Resistance law linear
Resistance at 50% of effective angle of rotation 50% + 2% of Ryotal
Maximum permissible dissipation, the full length
of the resistance element being used see Fig. 8
Temperature coefficient of the resistance see Table
Insulation resistance > 1000 MQ
Test voltage between spindle and tags for 1 mm 1000 V
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WP23

2322 003; 2322 010

Maximum working voltage between resistance element and case

Working temperature range
Climatic category, |IEC68
Number of windings
Effective angle of rotation
Mechanical angle of rotation
Operating torque
End stop torque
Maximum axial spindle load
Life

for R, <6,8 kQ

for R, > 6,8k

max. permissible
dissipation(W)

500 V peak
—10to +85°C
10/085/21

see Table 1

290 + 100

300 £ 50

7,5 to 20 mNm
<800 mNm
50N

in excess of 25 000 cycles
in excess of 10 000 cycles

72573641

|
Ll 1

— 1 1 1 1 1
— -0 0 20 40 80 100
— Tamp!°C)
Fig. 8 Maximum permissible dissipation as a function of the ambient temperature.
Curve a: for potentiometers mounted on a metal chassis of 100 mm x 100 x 1 mm.
Curve b: for potentiometers mounted on an insulating panel.
COMPOSITION OF THE CATALOGUE NUMBER
23220.. .....
style T .L code for resistance
03 = potentiometer with solder value, see Table 1
tags at the side
10 = potentiometer with solder tolerance and tap
tags at the bottom 1=%+10%
2=%56%(R,>47 Q)
spindle type 6 =+ 10%, with tap*
0 = slotted spindle 7=%5% (R, > 47 Q) with tap*
2 = plain spindle; length 17 mm
3 = plain spindle; length 20 mm
4 = plain spindle; length 30 mm
5 = plain spindle; length 60 mm
* Tap at 50% of the effective angle of rotation.
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Wirewound potentiometers

wWpP23

Table 1
resistance ts;nerf);::ai::];e nwulr: (l;i?'nrgcs’f code in
Q 10°/K + 25% catalogue number
2,2 60 228
33 55 338
47 79 478
6.8 0 to +600 71 688
10 105 109
15 102 159
22 150 229
33 141 339
e —25 to +600 I 3
68 96 689
100 142 101
150 ~25t0+25 128 151
220 188 221
330 182 331
470 ~-2510 +140 191 471
680 172 681
1000 155 102
1500 234 152
2200 0to+140 227 222
3300 342 332
4700 302 472
6 800 438 682
10000 413 103
15 000 20 to +140 497 153
22 000 448 223

j | March 1982
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2322 020 WP24

WIREWOUND POTENTIOMETERS

QUICK REFERENCE DATA

Resistance range (E6-series), linear law 2,2 to 10 000
Maximum permissible dissipation

at 40 °C 2w
Climatic category (IEC 68) 25/085/21

Metal housing, metal spindle

APPLICATION

In professional electric and electronic equipment where accurate and gradual resistance regulation and
high stability are required.

DESCRIPTION

The potentiometer consists of a single layer of resistance wire wound on an insulated former and is
housed in a metal case which at one end has a plastic cover plate and at the other end a moulded zinc
plate with integral threaded bushing and locating pip. The threaded bushing supports the spindle.

Terminals a and c (see Fig. 1) are the end terminals which are of a snap-on type; b is the central terminal
which is connected to the slider through a collector ring and is insulated from the spindle.

The potentiometer is dust-proof sealed.

\ (March 1982
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WwWpP24 2322 020

QOutlines

< L+05->
10,2
%02
]
g ha{fF-— - -
b
M10x0.75 &
-
15+0,

|

detail A

> [+282005
.

Dimensions in mm

Fig. 1a Potentiometer with plain spindle; spindle length L is 17 mm, 20 mm, 30 mm or 60 mm.

4-16 —>l

1,2 +05
00
v

- | l

1,7£0,25

Fig. 1b Spindle with screwdriver slot; position of slot is at random.

MOUNTING

s ﬁqﬁ:_L._;___@_

7276787

The potentiometer can be mounted on a panel with an hexagonal nut supplied with the potentiometer
(catalogue number of nut 4322 047 00350). The maximum torque for tightening the nut is 3,5 Nm

See Fig. 2 for the required mounting holes in the panel.

A washer has to be used if the panel thickness is less than 1 mm as otherwise it might not be possible

to secure the nut.

+0,1
1075

_,’ -
'

&
02
G R

»le 4
32200 9276704

'Fig.’2 Mounting holes.
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Wirewound potentiometers

WP24

TECHNICAL DATA

Unless stated otherwise, all electrical values have been determined at an ambient temperature of 15 to

25 OC, an air pressure of 93 to 106 kPa and a relative humidity of 45 to 75%.

For definitions of properties and test methods, see |EC 393—1.
Nominal resistance (Rp,) between a and c

Resistance law
-Tolerance on Rp,

Resistance at beginning and end

R gradient
Resistance at 50% of effective angle of rotation
Contact resistance between resistance element and slider

Temperature coefficient

Maximum dissipation between a and c (Fig. 3)
at Tamb = 40 °C
at Tamp = 70 °C

Resolution
Rh=2,21068
Rj>68 £

Maximum slider current

Maximum working voltage (a.c.) between case
.and resistance element

Test voltage (a.c.) between case and resistance element
Insulation resistance

Ambient temperature range

Storage temperature range

Mechanical angle of rotation

Effective angle of rotation

Operating torque

Maximum end stop torque

Maximum axial force (push and pull)

dissipation
(W)
1.5

2,2 to 10000 £2, see Table 1
linear

+5%

< 2% of Rtotal or 300 mQ2
whichever is greater

0% of Ryotal

50 £ 2% of Ryotal

< 1% of Rygtaj or 200 m§2
whichever is greater

see Table 1

15W
1L.0w

<1,5% of Reotal
< 0,8% of Rtotal

1A

500 V

<1500 V
>1000 MQ
—25 to +85 °C
—25 to +85 °C
270 + 50

265 + 50

7,5 to 20 mNm
800 mNm

100 N

7276783.1

1’0__._..__{ _____ 1\

0
-25 0

70
Tamb (°c)

Fig. 3 Dissipation as a function of ambient temperature.
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WP24

2322 020
Table 1
nominal femperature number of code in
resistance coefficient turns catalogue number
Q 1076 /K +25%
2,2 110 228
33 108 338
4,7 95 478
6,8 136 688
10 —25 to +600 126 109
15 194 159
22 113 229
33 134 339
47 120 479
68 172 689
100 —25 to +25 160 101
150 178 151
220 165 221
330 155 331
— 470 222 471
— 680 200 681
—_— 1000 297 102
-_ 1500 0 to +140 287 152
2200 420 222
3300 398 332
4700 408 472
6 800 —20to +20 366 682
10 000 538 103
MARKING

The potentiometers are marked at the rear with nominal resistance value (according to IEC 62),
resistance tolerance, power rating, production code (period and year) and name of manufacturer.

COMPOSITION OF THE CATALOGUE NUMBER

figure indicating the spindle type

0 = slotted spindle
2 = plain spindle, L = 17 mm

3 = plain spindle, L = 20 mm

2322020.2...

see Fig.1a

4 = plain spindle, L = 30 mm
5 = plain spindle, L = 60 mm

code for resistance value,

figure indicating the tolerance

212
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WP24

Wirewound potentiometers
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2322 004 MAINTENANCE TYPES - WP42

WIREWOUND POTENTIOMETERS

QUICK REFERENCE DATA

Linear resistance law

Resistance range 10 2 to 50000 2
Maximum permissible dissipation

at40 °C 3

at 70 °C ’ 1.5W
APPLICATION

In electric and electronic equipment where accurate and gradual resistance control and high stability
are required. Due to the large outer diameter, a very good resolution has been obtained.

CONSTRUCTION

The potentiometer consists of a single layer of resistance wire wound on a strip of resin-bonded paper
and is housed in a case of black synthetic resin, which is dust-proof seated by g metal bottom,

The solder tags a and ¢ (see Figs 1 and 2) are connected to the ends of the resistance element.

A resilient slider, which is insulated from the steel spindle, slides over the flat top of the winding when
the spindle is turned. The slider makes a sliding contact with the solder tag b by means of a slip ring.
A stop prevents the slider from overrunning the resistance element.

\ [January 1984
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WP42 2322 004

il

Outlines

L*05

2_ LA

‘ . :
] | |
i — -E{m-——g 3
X 8
M10x075 — -

20l

45
97|, 215 1250036.2

Fig. 1 Potentiometer with plain spindle. The spindle length L is 20, 25, 30, 35 or 80 mm.

14, %05

|

L

B 1]

Fig. 2 Potentiometer with spindle with screwdriver slot. Dimensions are identical to those
in Fig. 1 except as shown.

7250039.1

Mounting

The potentiometers can be mounted on a panel with an hexagonal nut which is supplied with each
potentiometer (catalogue number of nut 4322 047 00350). The maximum torque for tightening is
3,56 Nm.

72500411

Fig. 3 Mounting holes.
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Wirewound potentiometers

WP42

TECHNICAL DATA

Unless otherwise specified all values apply at an ambient temperature of 20 £ 5 0C, an atmospheric

pressure of 93 to 106 kPa and a relative humidity of 45 to 75%.

Nominal resistance (Ry,), measured between
the tags a and c (see Figs 1 and 2)

Tolerance on the nominal resistance
for R, <75Q
forRh,>75Q

Resistance law
Resistance at 50% of effective angle of rotation

Maximum permissible dissipation, the full length
of the resistance element being used

at Tamp =40 °C

at Tymp <40°C

Temperature coefficient of the resistance
Insulation resistance
Test voltage r.m.s. for 1 min

Maximum peak working voltage between mounting
bush and solder tags

Ambient temperature range
Number of windings
Effective angle of rotation
Mechanical angle of rotation
Operating torque
End stop torque
Life

for R, <10k

for Ry > 10kQ

w

-

max. permissible
dissipation(W)
~N

see Table 1

+10%
+ 5% and £ 10%

linear
50% + 2% of Ryptal

3w
see Fig. 4

see Table 1
> 100 MQ
2000 V

1000 V

—55 to + 100 °C
see Table 1

280 + 40

300 + 20

10 to 30 mNm
<800 mNm

in excess of 25 000 cycles
in excess of 10 000 cycles

7257365.1

-5 -40 -20 0

60 80 100
Tamp ! °C)

Fig. 4 Maximum permissible dissipation as a function of the ambient temperature.

W (March 1982
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WP42

2322 004

COMPOSITION OF THE CATALOGUE NUMBER

figure indicating the spindle type

2 = spindle with screwdriver slot
3 = plain spindle; length 20 mm
4 = plain spindle, length 25 mm
5 = plain spindle; length 30 mm
6 = plain spindle; length 35 mm
7 = plain spindle; length 80 mm

code for resistance value,
see Table 1

figure indicating the tolerance
1=%10%
2=15% (R, >75 %)

Table 1
resistance temperature anml?er of code in
coefficient windings catalogue number
Q 10°¢/K +25%
10 160 109
15 240 159
20 200 209
25 0 to +600 250 259
35 220 359
N 5o 320 509
] 75 300 759
100 200 101
150 190 151
200 260 201
250 25 to +25 320 251
350 280 351
500 410 501
750 380 751
1000 510 102
1500 360 s
2000 480 202
2500 380 252
3500 530 352
5000 750 502
7 500 Oto+140 710 752
10 000 600 103
15 000 560 153
20 000 710 203
25 000 950 253
35000 1050 353
50 000 —20t0+20 1200 503
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TEST & BAND SWITCHES AND MANUAL PULSE GENERATOR



2422 136 7....

TEST SWITCHES

APPLICATION

These switches are designed to simplify the testing of any electronic circuit by providing a swift means
of changing over from “‘normal working” to "“test” conditions. They are often used for testing a par-
ticular section of a circuit immediately after set assembly or later during service.

DESCRIPTION

Three types of switch are available designed for mounting on printed-wiring boards. All types can be
supplied for horizontal or vertical mounting.

The basic switch consists of a rotatable selector contact and two or three switch connections, mounted
on an insulating plate. By turning the selector contact one of the switch connections can be connected
to the centre contact. The contacts are of the "break before make’’ type.

One switch type is provided with two active switch connections and a “centre-off’’ position. The second
type has three active switch connections; the third type has two active switch connections (without
"centre-off’’ position).

Switches are available for screwdriver-control (allowing the “flatness’ of printed-wiring circuitry to be
maintained), or finger-control by means of a plastic knob.

220
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-—1240,2—»

Fig. 2a Test switch for horizontal mounting,
with three active switch connections.

Test switches 2422 136 7....
OUTLINES Dimensions in mm
Fig. 1 Test switch for horizontal mounting, with
? two active switch connections:
¥ 7,2+05 a. with ""centre-off'’ position,
j + b. without “centre-off" position,
3+03 . .
c. hole pattern for mounting on a printed-
4 3,5+0,2 wiring board (solder side).
3
x 0,3+0,05 1.3
5 =4, —»l ‘4——
¥ v
3,840,2 s2 e=2,54 L
| = ) Ys2
}
15,240,2
(6e) _;/
i N
I
© T
72702554 [‘SB ,\51
[ & &
St 1S3
7270257
72702611
a. b. c.
| —
NZ]i —
Y 72405 S —_
| ol
— " v L
45%0,2 t 35102 e=254 k;
v ' ‘ i 4 s2
+015 . T T
327 B\ 111205 x0,340,05
4
1 1+3’1 \ 32 v S4
3,840,2 i \5
ﬂ ' 483 AS
i 15,2+0,2 \vr \\%4
n (6e)
o] T O 72702601
o4 nmm" Fig. 2b Hole pattern for mountingon a
st 'S3 : printed-wiring board (solder side).
la78202,
(3e)

\ (February 1979
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2422 136 7.... J
26

"~ 015~

g

+0,2 ,+07
14,2 0 x 1 0

printed~
wiring
, * board \
) 15 +02 N T
i e 15+ 0 T ;
8
10
v
+
8 — !
+1 l ' i 15+02
[T
{ 4,2*32x1* Y
T ——_'—\.p:;e.d__— - ) 7270259.2 ‘-+z0?5->
7270258.2 wiring o
board
Fig. 3fTest stv;/‘m;h f?‘r hortlzkontgl t th Fig. 4 Test switch for horizontal mounting
mounting with adjustment knob at the with adjustment knob at the side of the base plate.

side of the selector contact.

2’2 -~ g~
7278671 +0,2

a. b.

) Fig. 5 Test switch for vertical mounting, with two
13 active switch connections;
4 } 4 a. with "centre-off” position,
S3 S1 b. without ""centre-off’’ position,
e - c. hole pattern for mounting on a printed-

Pantad
N4

/1
A4
a

7278667

wiring board (solder side).
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Test switches 2422 136 7....

Fig. 6a Test switch for vertical mounting,
with three active switch conditions.

S1
S4
S2 S3

4“'12,2‘_‘:0,3—»‘ 7278666 2,2 - <

+0,2

v
e=254 s2) .3
* \J 4 k)
S3 S4 S1
Fas O+ Fig. 6b Hole pattern for mounting on a
. B printed-wiring board (solder side).
7278668
62%3 1Y 6,2%32x 1+
\\ [} ) z -
4 1
— 8N geros  ss20ss /~§ - -
ﬁ v y v Ll
o erste2 15+92+] |+
+-8105-» <+ §+0,5 >
|- 13i‘| — 7278670 7278669 -+ 16:1 >
Fig. 7 Test switch for vertical mounting with Fig. 8 Test switch for vertical mounting, with

adjustment knob at the side of the selector contact. adjustment knob at the side of the base plate.
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2422 136 7...

TECHNICAL DATA
Contact resistance
initially
after 50 switching operations at < 10 mA, <500 V
Operating torque
End stop torque
Life
Mass

switch without knob
switch with knob

COMPOSITION OF THE CATALOGUE NUMBER

24221367 ....
0 = without knob L_ 2=
1 = with knob at the side
of the base plate
2 = with knob at the side
of the selector contact 3=
33 = horizontal mounting — | 4=

72 = vertical mounting

<20 mQ
<200 m§2

510 50 mNm
< 100 mNm
=50 switching operations

approx. 1g
approx. 1,6 g

OFF

with 2 active switch A 0
. . St S3
connections; with
off position S2
. . . S4
with 3 active switch wb ¢ -
connections
s2
with 2 active switch 5
connections; without S jsa
off position s T2

The catalogue number of a loose knob, such as used with CTP14, is 4322 047 08280.
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DEVELOPMENT SAMPLE DATA

This information is derived from development samples
made available for evaluation. It does not necessarily
imply that the device will go into regular production.

BANDSWITCH

BANDSWITCH

The switch is designed for band switching in television or radio tuners. It has three positions of the
“break before make" type, and is operated by a lever. It is meant to be used with multiturn carbon
preset potentiometers CMP10, CMP20, CMP40.

MECHANICAL DATA
Outline drawing
e Type 2422 136 80213

~—12£01—>
+0/1
19%9

15+015
0,60,

b [—

T T2 T i
__é_ - I - _?— 5,5 - Y
7285655 10’2 ’f
e —
0,420,05 i m—
i ~ +—3120,2
3902 L—
Fig. 1. - +5022 = 7285652
e—122£.01—>]
® Type 2422 136 80223 19*9!
1.5lto,15
( 3.5
+015
l - 04005 ['—~
39} 6 |4 -
Fig. 2. "'+01J'+01 +01 31202
8,420,
52 |
+0’2 7285681
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BANDSWITCH

C T3 T2 T Fig. 3.
7285653

Operating turque 10 to 40 mNm
End stop torque > 200 mNm
Switching angle 2 x 40 degrees
Climatic category 25/070/21
Life > 250 cycles
No marking on the switch
ELECTRICAL DATA
Rating (load applied) 12 V/40 mA
Function 1 section, 3 contacts
Contact resistance, max. 50 mQ2 at 5 mA

COMPOSITION OF THE CATALOGUE NUMBER

2422 136 802...
T

13 = vertical, p.w. tags displaced, see Fig. 1.
23 = vertical, p.w. tags in line, see Fig. 2.
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MPG256

MANUAL PULSE GENERATOR

APPLICATION

A manually operated pulse generator which produces two quadrature pulse trains for feeding angular
rotation and direction of rotation information to digitally controlled equipment, e.g. microcomputer-
controlled systems.

DESCRIPTION

The pulse generator employs LEDs and phototransistors to generate two pulse trains on the outputs

A and B. An integrated Schmitt-trigger squares the output signals. The unit is panel mounted with a nut.
The operating friction prevents flywheel action. The construction is non-sealed. The housing is of black
glass-filled polycarbonate, the spindle is stainless steel. The pulse generator can be connected by a
modular 0,1 inch pitch connector, such as F095, or can be soldered.

MECHANICAL DATA Dimensions in mm

~—28—>|<— 32,2 —>

-1 10,5 |= =
h —_—
¥
s e L 5
! ! M10x0,75/ L9 @
W - IJ i
(10x)4 | | ><w oy,
- 175 | ‘ SN *
728533 -« 30 —>
Fig. 1.
CATALOGUE NUMBER
2422 549 90001
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MPG256

RATINGS AND CHARACTERISTICS
Input voltage (d.c.)

Input current

Resolution

Phase shift between outputs A and B
Output

Electrical circuit

Output load 10 k<2 (I, max. = 0,5 mA)

Operating torque

Maximum allowable axial force
push
pull

Mechanical life (360° CW and 360° CCW)
Electrical life

Operating temperature

Storage temperature

Damp heat steady state (21 days) |EC 68-2-3(c)
Bump IEC 68-2-29(Eb) 40g - 6 ms - 4000 bumps

typ. 5V, TTL compatible
typ. 40 mA

256 pulses per rev.
128 pulses output A
128 pulses output B

900 + 450 CW and CCW*
see Fig. 2
see Fig. 3

logic “1”” 4,0 V min.
logic “0” 0,5 V max.
square wave

8-30 mNm

< 100N
< 50N

0,56 + 108 cycles
50000 h

—259C to + 60 °C
—409C to + 75 °C
no displacement
no displacement

— Vibration |EC 68-2-6(Fc) 10 - 150 Hz; 5g, 6 h no displacement
— Mechanical load on housing and connector no continuous load
* Measured at a speed of 1 cycle/min.
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Manual pulse generator

MPG256

Logic

“q
I I l l | l l | output A

o —
I l I I l l I l output B

CW rotation of shaft

I ‘ l l | I I l output A
I I l I l l I ‘ output B

CCW rotation of shaft
7285382

Fig. 2 Output pulses.

1 F +5V
[1a
1
- 7
| 13 A
®O={§= HL
5 j
®=y - %}D»LB
6 [
X ;
Va N
@D = = 9 ]
12
LED y/a
cavyss GD = = 11
(4x)
BPW22 13
- o v/
HEF4093BDB
/ 17 ov
/ \ 7285381.2

coding disc adjusting disc

Fig. 3 Functional diagram.
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VARIABLE RESISTORS AND TEST SWITCHES

CARBON POTENTIOMETERS

CERMET POTENTIOMETERS & FOCUS POTENTIOMETER UNITS

WIRE-WOUND POTENTIOMETERS
TEST & BAND SWITCHES AND MANUAL PULSE GENERATOR
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