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DATA HANDBOOK SYSTEM 

To provide you with a comprehensive source of information on electron ic compo
nents, subassemblies and materials, our Data Handbook System is made up of three 
series of handbooks, each comprising several parts. 
The three series, identified by the colours noted, are: 

ELECTRON TUBES (9 parts) 

SEMICONDUCTORS AND INTEGRATED CIRCUITS (5 parts) 

COMPONENTS AND MATERIALS (5 parts) 

BLUE 

RED 

GREEN 

The several parts contain all pertinent data available at the time of publication, 
and each is revised and reissued annually; the contents of each series are summa
rized on the following pages. 
We have made every effort to ensure that each serie s is as accurate, comprehen 
sive and up-to-date as possible, and we hope you will find it to be a valuable source 
of reference. You will understand that we can not guarantee that all products listed 
in any one edition of the handbook will remain available, or that the ir specifications 
will not be changed, before the next edition is published. If you need confirmation 
that the published data about any of our products a re the latest available, may we 
ask that you contact our representative. He is at your s e rvice and will be glad to 
answer your inquiries. 



ELECTRON TUBES (BLUE SERIES) 

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

Part 1 

Transmitting tubes (Tetrodes, Pentodes) 

Part 2 

Tubes for microwave equ ipment 

Part 3 

Special Quality tubes 

Part 4 

Receiving tubes 

Part 5 

Cathode -ray tubes 
Photo tubes 
Camera tubes 

Part 6 

Photomultiplier tubes 
Radiation counter tubes 
Scintilla tors 

Part 7 

Voltage stabilizing and reference tubes 
Counter, selector, and indicator tubes 
Trigger tubes 
Switching diodes 

Part 9 

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

December 1968 

Associated accessories 

February 1969 

February 1968 

Miscellaneous devices 

March 1968 

T.V. picture tubes 

April1968 

Photoconductive devices 
Assoc ia ted accessories 

July 1968 

Sem iconductor rad iation detectors 
Miscellaneous nuclear devices 

Thyratrons 
Ignitrons 

May 1968 

Industrial rect i fying tubes 
High -voltage rectifying tubes 

December 1968 

Associated accessories 



SEMICONDUCTORS AND INTEGRATED CIRCUITS (RED SERIES) 

This series consists of the following pa rts, issued on the dates indicated, 

Part 1 

General sect ion 
Signa l diodes 
Variable capacitance diodes 
Voltage regulator di odes 

Part 2 

General section 
Germanium tra ns istors 

Part 3-4 

General sect ion 
S i !icon trans is tors 
Accessor ies a nd heatsi nks 

Part 5 

Gene ra l section 
Digita l integra ted c ircu its 
Line a r integra ted circu its 

September 1968 

Rectifier diodes 
T hyristors 
Rectifier stacks 
Accessor ies a nd heatsinks 

October 1968 

Photo devices 
Accessories a nd heatsinks 

November 1968 

January 1969 



COMPONENTS AND MATERIALS (GREEN SERIES) 

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

Part 1 Circuit Blocks, Input/Output Devices September 1968 
Circuit bloc~s: 

100 kHz Series 
l -Series 
10-Series 
20-Series 
40-Series 
Norbits (60-Series) 

Part 2 Resistors, Capacitors 
Fixed resistors 
Variable resistors 
Non-linear resistors 
Ceramic capacitors 

Part 3 Radio, Audio, Television 
FM tuners 
Coils and resonators 
Audio and mains transformers 
Loudspeakers 
Electronic organ assemblies 

Circuit blocks for ferrite core 
memory drive 

Input/ output devices 
Accessor ies for circuit blocks: 

Power supplies 
Mounting chassis 
Printed -wiring boards 

November 1968 
Poly carbonate , paper, mica, polystyrene 

capacitors 
Electrolytic capacitors 
Variable capacitors 

January 1969 
Television tuners 
Components for black and white television 
Components for colour television 
Deflection assemblies for camera tubes 

Part 4 Magnetic Materials, White Ceramics March 1968 
Ferrites for radio, audio 

and television 
Ferroxcube potcores 
Microchokes 

F erroxcube transformer cores 
Piezoxide 
Insulating and dielectric materials 
Permanent magnet materials 

Part 5 Memory Products, Magnetic Heads, Quartz Crystals, 
Microwave Devices, Variable Transformers, 

Electro-mechanical Components 

June 1968 

Ferrite memory core s 
Matrix planes, matrix stacks 
Complete memories 
Magnetic heads 

Quartz crystal units, crystal filters 
Isolators, circulators 
Variable mains transformers 
Electra -mechanical components 



This Handbook does not give information on delivery or t erms . 

The information given in this Handbook does not imply 
a licence under ony patent. 
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3122 108 68870 AP2151/00 

F.M. TUNER 

F .M . tuner for European band; with automatic frequency control 
Equipped with silicon transistors. 

APPLICATION 

For use in radio sets for reception of F. M. signa ls in the European frequency band 
(not for portable and car radios as no supply voltage stabilisation is present). 

Amrust 1968 11 -11 A::l 
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AP2151/00 

MECHANICAL DATA 

Dimensions in mm 

ELECTRICAL DATA 

Supply voltage 

Frequency r a nge 

Tolerance on scale ca libr a t ion 

Padding deviation 

Tota l ga in l) 

I. F. frequency 

I. F. bandwidth (3 dB) 1) 

Max imum frequency dr ift 

Radiat ion measured at a distance 
of 3 m (I. E . C . ) 

fundamenta l wave 

second harmon ic 

F .M . TUNER 3122 108 68870 

w 

clockwise rotation ot the 
spindle increasl!s th!! trl!qul!ncy 

9 Vdc 

87-104 MHz 

< 350kHz 

< 0. 75 MHz 

4.5 X 

l0.7MHz 
The osc illator frequency is higher than 
the signal frequency 

210kHz 

10 kHz/deg C 

1000 JJ.V/m 

300 JJ.V/m 

1) Measured with secondary i.f. filter 3122 108 22850 (see Gain Measurement) . 

A4 

1 - · ·~·· 11 

August 1968 



3122 108 68870 F .M. TUNER AP2151/00 

Sca le calibration 

angle of rotation freque ncy angle of rotation frequency 
(degrees ) (MHz) (degrees) (MHz) 

0 86.7 238 96 
9.5 87 .5 261.5 97 

38.5 88 285 l 98 
65.5 89 I 309 }. 99 
91.5 90 333 .5 100 

116.5 91 I 358.5 101 r 
141 92 360+ 24 .5 102 
165 .5 93 :- 360+ 52 103 
190 94 - 360+ 84 104 
214 95 360+126 .5 105 

Circuit diagram 

L _____ , _ __ _ 

4( - ) 

_ __ ___________ ] _____ J 
5(+) -------p·-· 

8 ate) ~ 

A wm,:;t 1 9fiR 1 [ A<: 



AP2151/00 F . M. TUNER 3122 108 68870 

GAIN MEASUREMENT 

Eaerial 

150.0. 150.0. 

--
AP2151100 

The aerial impedance of 300 S1 is connected symmetrically. 
Th . i.f. voltage across R (= 330 S1) 

e gam = aeria l e . m.f. 

A f. l I Au,-ust 1968 



3122 108 69400 
3122 108 81760 
3122 108 68730 

F.M. TUNERS 

At" ::.no""; uu 
AP2152/01 
AP2152/02 

F . M. tuner AP2152/00 
AP2152/01 
AP2152/02 

for European band; with soldering lug~ 
for European band; with pins for printed-wiring 
for American band; with soldering lugs 

Automatic frequency control 
Equipped with germanium transistors 

APPLICATION 

For use in Hi -Fi radio sets (not for portable radios as no supply voltage stabili
sation is present) . 
The advantage of this tuner is the excellent big signal handling. 

August 1968 
Jr- ·····- 11 A7' 
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At-' ;,ll::>:ljUU 
AP2152/01 
AP2152/02 

F .M. TUNERS 

MECHANICAL DATA 45 .sJ:"' flJ 
Dimeo"o"' I" I ~1f 
tn mm LOft , $ ~ 
-- S2 -cf)- : _M~.6(3x~ . ~ 

IF=====u======t 

~I I ~ t 

58.2""'' 

3122 108 69400 
3122 108 81760 
3122 108 68730 

9 ... 
I 

~1 I i -t' M3(2x) 

I 

-----·- count~r-ctockwiS& rotation of thl! 
spindl~ incr~aS&s thl! tr~qu~ncy 

$2 
--¥2.6<~·-> . - --;- · 

LO 

ELECTRIC AL DATA 

Supply voltage 
Frequency range 
Tolerance on sca le calibration 
Padding deviation 
Tota l ga in 1) 
I. F. freq ue ncy 

I. F. bandwidth (3 dB) 1) 
Radiation measured at a 
d istance of 3 m (I. E .C . ) 

fundamenta l wave 
second harmonic 

AP2152/00 
AP2152/0 1 

14 Vdc 
87-104 MHz 
< 350kHz 
< 0.5 MHz 
4 X 

10 . 7 MHz 

7Z98667 

The oscillator frequency 
is higher than the signal 
frequency 
225kHz 

1000 JJ.V /m 
300 JJ.V/m 

AP2152/02 

14 Vdc 
8 7 -108 . 9 MHz 
< 350kHz 
< 0.5 MHz 
4x 
10. 7 MHz 
The oscillator freq uency 
is lower than the signal 
frequency 
225kHz 

1000 JJ.V/m 
300 JJ.V /m 

1) Measured with secondary i.f. filter 3122 108 22850 (see Ga in Measurement) . 

AB 11 11 Augus t 1968 



3122 108 69400 
3122 108 81760 
3122 108 68730 

Scale calibra tion 

a ngle of rota tion 
(degrees ) 

AP2152/00 AP2152/02 
AP2152/01 

0 0 
26.5 20 
41 34.5 
68 61.5 
94 88 

121 112 .5 
147.5 137.5 
174.5 161 . 5 
202.5 185.5 
230 209.5 
257 232.5 
284 256 

Circuit diagra m 

I 
I 
I 

F .M. TUNERS 

AI-' :ll:;,:l;uu 
AP2152/01 
AP2152/02 

angle of rotation 
frequency- (degrees ) frequency 

(MHz) 
AP2152/00 AP2152/02 

(MHz) 

AP2152/01 

87 311.5 279.5 98 
87.5 341 302.5 99 
88 360+ 11 327 lOO 
89 360+ 40 350 101 
90 360+ 70. 5 360 + 13 102 
91 360+ 98.5 360+ 35 103 
92 < 360+127 360 + 57 104 
93 360+159 360 + 78.5 105 
94 360+ 98.5 106 
95 360+118 107 
96 360+138.5 108 
97 360+ 158.4 108.9 

7(i.f.) 

I ------------,--L_ ______ ~ 

G(c.f.c .) S(-1 4(+) 

August 1968 11···- 11 A9 
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AP2152/00 
AP2152/01 
AP2152/02 

GAIN MEASUREMENT 

150.n. 

F.M . TUNERS 

1. twisted •I 
13cm max 

The aerial impedance of 300 rl is connected symmetrically. 
T h . i.f. voltage across R (= 330 rl) 

egam= aeria l e.m . f. 

A10 I I 

3122 108 69400 
3122 108 81760 
3122 108 li8730 

330.!1. 

August 1968 
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COILS 
for transistorised radio sets 

intermediate frequency AM 
FM 

quality factor Q 

450- 470kHz 
10.7 MHz 
100- 140 
+ 10% to+ 15% 

AP1051 

RZ 16012· 1 

inductance adjustment range 
temperature coefficient lOO. 10-6: 400. 10-6/deg C 

These coils ore designed for mounting in printed-wiring boards with an <-grid (•= e 4 = 0.635 mm). 

They can be supplied with a built-in capacitor {capacitance values 47, 82, 100 or 
150 pF). 

Dimensions in mm 

9 
~~ ~ 1'1'1 Hole pattern 1Zio254J 

September 1968 l 11 B3 
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AP1051 COILS 
for transistorised radio sets I 

TYPES (for catalog numbers see last page) 
r---~--------------+--r~~~---+----~---------o 7V 

AM receivers 

AP 1051/11 (oscillator coil S1) 
AP 1051/15 (I.F. coil S2) 
AP 1051/13 (I.F. coil S3) 
AP1051/14 (I.F. coil S4) 

{M) I ou<put 

The following performance can be abta inedwith these coi Is in the above-given circuit, 
measured at a supply voltage of -7V. 
a. Sensitivity: input 2~JV :!:6dB at 1 MHzfor 50mV audiooutput. The input is modu

lated 30% at 400Hz. The output is measured across a 5 kn load . 
b. Bandwidth: 5.1 kHz ±500Hz at6dBmeasuredundersimilarconditionswithacentre 

frequency of 470kHz. 
c. Attenuation: 26dB ±3dB at 9kHz from centre frequency. 
d . Consumption: approx. 3.3 mA 

AP 1051/20 (I.F. coil 52) 
AP 1051/21 (1. F. coi Is S3 and S5) 

AP 1051/22 (I.F. coil S4) (S1 = oscillator coil) 
AP 1051/23 (I. F. coil 56) 

..r:.- b+ 
~ 6V 
,l_l-

Thefollowingperformancecan beobtainedwith thesecoils in theabove-givencircuit, 
measured at a supply voltage of 6 V. 
a. Sensitivity: input 1.61JV ±6dB at 1 MHz for 10mV audio output. 

The input is modulated 30% at 400Hz. The output is measured unloaded. 
b; Bandwidth: 4.8kHz ±500Hz at 6dB. Measured under similar conditions with a 

centre frequency of 460kHz. 
c. Attenuation: 77 x at 9 kHz from centre frequency . 
d. Consumption: approx. 3. 3 mA 
e. Max. input: on base of first transistor 20 mY (1 MHz). 

B4 
11 -- 11 

September 1968 



_j COILS 
for transistorised radio sets 

FM receivers 

AP lOSl/17 (I. F. coils sl I s2, 53, S4, Ss) 
AP lOSl/18 (Detector coil 56) 
AP lOSl/19 (Detector coil S7) 

AP1051 

The following performance can be obtained with these coi Is in the above-given circuit, 
measured at a supply voltage of 6 V. 
a. Sensitivity: input 44 f.! V for 1 OmV audio output. The output is measured unloaded. 

6. f = lS kHz. 
b. Bandwidth: 160kHz at 6 dB. 
c. Attenuation: 4SO x at 300kHz from centre frequency . 
d. Consumption: approx. 3.3 mA 

AM/FM receivers 

AP lOSl / 20 (I. F. coil S3) 
AP lOSl/21 (I. F. coil S4, 56) 
AP lOSl/22 (I. F. coil Ss) 

AP lOSl/17 (I.F. coils Ss , s9, SlOt sll I s12) 
AP lOSl/18 (Detector coi I S 13) 

AP lOSl/23 (I.F. coil S7) AP lOSl/19 (Detector-coil S14) 

(Sl = aerial coil a.m.; s2 =oscillator coil a.m.) 

For performance see above. 

September 1968 
n----- 1 
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AP,1051 · COILS 
for transistorised radio sets 

CATALOG NUMBERS (for ordering) 

B6 

type 

AP1051/11 
AP1 051/13 
AP1051/14 
AP1051/15 

AP1051/17 
AP1051/1B 
AP1051/19 

AP1051/20 
AP1051/21 
AP1051/22 
AP1051/23 

cata log number 

3122 107 30940 
31 22 1 07 30960 
3122 107 30970 
3122 107 309BO 

3122 10B 20570 
3122 1 OB 25550 
3122 1 OB 25560 

3122 994 93B90 
3122 994 93900 
3122 994 93910 
31 22 994 93920 

11 11 Seotember 1968 



; 2422 540 00 ... 

PIEZOELECTRIC CERAMIC RESONATORS 
for a.m. radio sets L 

RZ 24572-1 

Resonant frequency 
Quali ty factor 

452, 455, 460, 468, 470 and 480kHz 
> 800 

Ambient temperature ra nge - 25 to +85 oc 

GENERAL 

The piezoelectric effec t of lead zirconate titana te ceramic materia l makes it pos
sible to achieve freq uency selective e lements with electrical characteristics far 
better than coils and far more economica l than quartz crystals. 
This series of ceramic resonators is inte nded to be used in intermediate stages 
of a. m . rad io receivers . Compared with coils the resonators offer several advan
tages: 
- no insta lla tion a lignment 
- high selectivity 
- miniature s ize 
- no shielding (due to the absence of magnetic fie lds ) 
-low pr ice . 

September 1968 1 I B7 



2422 540 00 ... PIEZOELECTRIC CERAMIC RESONATORS 
for a.ru. radio sets 

--
--

CONSTRUCTION 

A disc of extremely pure and stable piezoelectric ceramic material is provided with 
two gold electrodes. The disc is clamped between two gold -plated springs with lock
fitting printed -wiring terminals. This assembly is encapsulated in an insulating 
casing. 
For each specific frequency between 452 and 480 kHz two vers ions are available: 
-for printed-wiring boards with holes of 1. 3 mm (Fig.l) 
-for printed-wiring boards with holes of 0. 8 mm (Fig.2). 

Dimensions in mm 

0~ 
...:0 
+ I 
0 

1Z52&56 

I 

Marking 

smo• 

f,= 452kHz 
2422 540 

00101 

Fig.l 

3.5ma• 

0 ~ 

;~ 

S2 

7Z52855 

smox 

f, :468kHz 
2422 540 

00204 

Fig.2 

1 ;.5m~i 

_J_j.Q6 

The resonators are marked with the resonant frequency (fr) and the cata logue num
ber. 

BB I -11 September 1968 



I PIEZOELECTRIC CERAMIC RESONATORS 
for a. m. radio sets 

PHYSICAL BEHAVIOUR 

2422 540 00 ... 

The mechanical resonance of the ceramic disc causes the frequency selectivity. Due 
to the piezoelectricity this mechanical vibra tion can be described with the equivalent 
circuit of Fig .3. 

C'~ 
Ls Cs Rs nszes.J 

Fig.3 

This circuit is valid over a very wide frequency range. 
A typical impedance curve, in which impedance is plotted against frequency is shown 
in Fig.4. 

Fig.4. 

fr = resonant frequency = 452 kHz 

f0 = frequency at 0-point of horizontal 
scale = 462 kHz 

fa= anti-resonant frequency= 470kHz. 

10d9/div. 

- ....... 

\ 

/ 
/ 

I 
I 
I 

t, 

/ 

/ 
/ 

A 
/ I 

1\. 
I 

I 

I 

I 

I 

I 
' la 

7lMUI 

- 2.5kHz/div. 

The impedance curve can be measured with .the circuit shown in Fig.5. 

10kS1 

€:1---t------,± p 
7ZSZ854J 

Fig.5 

~ptember 1968 
11 . ---- 11 
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2422 540 00. .. PIEZOELECTRIC CERAMIC RESONATORS 
for a. m. radio s ets 

---

At resonant frequency 100 Vrms should be considered as maximum a .c. voltage. 

To calculate the e lements of the equivalent circuit (Fig .3) measuring of the follow ing 
parameters is sufficient: 

- resonant frequency fr 
- impedance at resonant frequency Rs 
- anti -resonant frequency fa 
- capacitance at a frequency far below resonant frequency (1 kHz) C = C 0 + Cs. 

The elements of the c ircuit can be calculated with the formulae: 

fr 

fa 

211 VLs Cs 

v Cs Co 
211 Ls . Cs+ Co 

TECHNICAL PERFORMANCE (see also Fig.3) 

Resonant frequency (fr) 452, 455, 460, 468, 470 or 480kHz 

Tolerance on resonant frequency 
(incl. ageing over a period of 10 years) 

211 fr Ls 
Qual ity factor (Q = Rs ) 

Inductance (Ls) 

. Capacitance (C = C0 + Cs), measured 
at· 1kHz 

Maximum permissible a. c. vol tage 
at resonant frequency 

Maximum d.c. voltage 

Ambient temperature range 

Temperature coefficient of fr 

Solderability 

±1kHz 

> 800 (typical 1000) 

8 .5 mH ± 10% 

190 pF ± 10% 

100 mVrms 

30 V 

-25 to +85 oc 

< 60.10 - 6/deg C 

250 oc , max. soldering time 5 s 

B!O 
ll- - --- ----- ----~I 

September 1968 



PIEZOELECTRIC CERAMIC RESONATORS 2422 540 00 ... 
for a. rri. radio sets 

AV AIL ABLE VERSIONS 

fr 
(kHz) 

452 
455 
460 
468 
470 
480 

catalogue number 

version for printed-,version for printed
wiring boards with wiring boards with 

holes of 1.3 mm hole s of 0. 8 mm 

2422 540 00101 2422 540 00201 
102 202 
103 203 
104 204 
105 205 
106 206 

APPLICATION INFORMATION 

General 

The ceramic resonators 2422 540 00 ... are characterised by a high quality factor 
(which results in a high selectivity and low losses) a well-defined temperature be
haviour, and a high stability . 
The mechanical resonance responsible for these good properties also has some 
drawbacks, however, mainly regarding parasitic resonance effects. Although being 
designed to effectively s uppres s the harmonics of the fundamental radial vibration, 
in the 3 to 6 MHz frequency range the resonators will behave as thickness vibrators 
with inherent resonant frequencies. Therefore me asures must be t aken to suppress 
these parasitic effects . 
It should be remembered that connecting a low impedance in parallel or a high one 
in series with the resonator is likely to affect the low impedance at the resonant 
frequency, as well as the high impedance at other frequencies (also when these fre
quencies are in the immediate neighbourhood of the resonant frequency'), which is 
essential for the resonator's high Q factor. 

Filters 

The application to be described here is in intermediate frequency bandpass filters 
for entertainment and communication a.m. radio receivers. Here the resonators 
are used as coupling elements in a configuration where tuned LC circuits provide 
sufficient suppression of parasitic signals, whilst the resonators are responsible 
for high selectivity and low losses in the passband. The presence of the low-loss 
r esonators allow the whole selectivity to be concentrated in a block preceding the 
i.f. amplifier. This lumped selectivity, being a feature in manufacturing conven
tional radio receivers, is a must when integrated circuits are used in the i.f. part. 
In the following sections three filters are shown of increasing quality. These filters 
are given as examples only. For specific requirements on selectivity and impedance 
levels more application assistance can be given on request. 

ptember 1968 
11 u u --~~ 
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2422 540 00... 'PIEZOELECTRIC CERAMIC RESONATORS 
for a . m . radio sets 

--

~<:<:<:~~ _<:r:_c!_e_::_ !IY!J!!~ -~a-~d-~a_s_s_ !~1~~: 

This filter can serve as complete selectivity unit in simple radio receivers or re
place double tuned LC sections in more complicated receivers. The ceramic res
onator is used as coupling element between a tuned LC circuit and the first i.f. 
transistor. The capacitor Cn is a neutralising capacitor which compensates the 
asym metry of the ba nd pass curve caused by the parallel resonance of the resonator. 

~ 

Fig. 6 . Circuit diagram of a second order hybrid band pass filter 

Parts list: 

R0 = output impedance of the mixer/oscillator transistor BF195 (typ. 250 krl at 
1 mA) 

Ri = input impedance of the i.f. transistor BF 194 (typ. 3 krl at 1 mA) 
R1 = 470 r2 

C1 = 3000 pF 
c2 = 3300 pF 
Cn = 180 pF 

L1 =40JJH 
vu•/Vu = Vu"/Vu = 0.115 • 
Coupling factor k = 1 approx. 
Quality factor Q0 of tuned circuit = 130; Q0 (resonator) = 1000 approx . 

CR = ceramic resonator 2422 540 00 ... 

Charac teristics: 

B3dB = 4.5 kHz 
Selectivity (± 9 kHz) = 26 dB 
Centre frequency (fc) = 452 kHz 
Transfer impedance (ZT) = 700 r2 

Bl2 ll ·. I September 1968 



PIEZOELECTRIC CERAMIC RESONATORS 2422 540 00 ... 
for a . m. radio sets 

Frequency characteristics (centre frequency fc = 452 kHz): 

H U l U Tl"7 

5dB/div. 

/ \ 
10dB/div. 

\ 
I r\ I \ 

/ I 

I \ V \ ---V \ V "' -V " // 1'--.._ -
/ ' 

.... 

I/ 

---- 2.5kHz/div. 10kHz/div. 

Fig.7 Fig.8 

l<l:~lnll 

\ I 

~ ) 1\ 
11\ J \ 

1\, .L 
f 0 =3.2MHz _____.. 460kHz I div. 

Fig.9 

)eptember 1968 I 11 Bl3 



2422 540 :oo: :. PIEZOELECTRIC CERAMIC RESONATORS 
for a. m. radio sets 

---

--

!!I~:~ _c::r:_d_e_r_ !.IY.?!~~ _b_a_n_d_~a_s_s_ !~lEE.:: 

A triple filter has been designed for more sophisticated radio receivers. It consists 
of two LC circuits intercoupled with a ceramic resonator. The selectivity of this 
filter is about 10 dB better than that of the second order filter. Resistor R1 pro
vides the additional damping required for a symmetric band pass curve. 

~--:;;-m : L2 I t-Ttl : I R1 C2 

1 : L2 .. v I I L2" : 

Fig .10. Circu it diagram of a third order hybrid band pas s filter 

Parts list: 

R0 = output impedance of the mixer/ oscillator transistor BF 195 (typ. 250 krl at 
1 mA) 

Ri = input impedance of the i.f. transistor BF194 (typ. 3 krl a t 1 mA) 
R1 = 82 krl 

C1 = 3000 pF 
Cz = 3000 pF 
Cn = 270 pF 

Ll = L2 = 40 f..!H 
vu •/Vu = Vu•/Vu = 0 .11 5 
Vu"/Vu = vu .. /Vu = o . 077 

Quality factor Q0 of tuned circuits (excluding R1) = 130; Q0 (resonator )= 1000 approx. 
CR = ceramic resonator 2422 540 00 ... 

Characteristics: 

B3dB = 4.5 kHz 
Selectivity (± 9 kHz ) = 36 dB 
Transfer impedance (ZT) = 500 r2 

Bl4 

11___ -- I 
September 1968 



PIEZOELECTRIC CERAMIC RESONATORS 2422 540 00 . .. 
for a. m. radio sets 

Frequency characteristics (centre frequency fc = 452 kHz): 

HNUl 7ZIU 2 

5d8/div. r \ 
lOdB/div. 

1\ 
I \ 
I I 

1/ \ 1/ \ ---
I \ ---1/ \ '\ 

1\ 1/ ['-. 

I \ I I' 
L__ 

I "' -0 -2.5kHz/div. - 10kHz/div. 

Fig.ll Fig.l2 

"" 

·-

""" »'1~... 
I 1\ V """!--,._, VIWT 

f 0 =3.2MHz ~ 460kHz/div. 

Fig.l3 
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2422 540 00.' .. PIEZOELECTRIC CERAMIC RESONATORS 
for a. m. radio sets 

----

~~~t!:J_ ~~~~~ _h.x.~r_i?_ ~~~~e~~~ _f~~t~.!-
This filter can provide the selectivity of a communication or a high -class enterta in
ment receiver. Three resonators in series are intercoupling two LC c ircuits. 

r----------------------- ----------- , 

~ r-- -~ CR CR ~-~ "'"' !, ~ I Oe I ~--~ r---~---,-----, 
I I I I I 

I 
I 
I 

,I 

I 
I 
I 

en, 

I I L ___ __________ __ ___________________ J 

Fig .14. Circuit diagram of a fifth order hybrid band pass filter 

Parts list: 

R0 = 300 krl 
Ri = 1200 n 
C 1 = c2 = 1000 pF 
c3 = c4 = woo pF 

L1 = L2 = 122!-IH 

VL1' = 

VLl 

VLl" 

VLl 

VLZ' = 0.097 
VL2 

VL2" = 0.129 
VL2 

Quality factor Q0 of tuned circuits = 50 
CR =ceramic resonator 

Characteristics: 

B6dB = 7.5 kHz 
Selectivity (±15 kHz) 2:. 60 dB 
Transfer impedance (ZT) = 650 Si 
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_j I PIEZOELECTRIC CERAMIC RESONATORS 
for a.m. ·r adio sets 

2422 540 00 ... 

Frequency characteristics (centre frequency fc = 455 kHz ): 

0 
7Z!:I3J26.l 

1/ '\ 0 

-20 
I I 1\ -20 

I 

1 ~1-40 eo, \ 1 ~1-40 eo, 

(dB) -60 \. (dB I -60 

-80 \ -80 

·--
[11 -100 V 

V -100 
f, =455k~ 2.5kHz/div. 

Fig .1 5 

Q 7ZS3328.1 

- 201 11 I I I I I I I I I I I I I 

I I I I I I I 1 ~~ -401 11 I I I 1 

eo, I I I I I I I I I ldBl - sollll 11 

-801 11 I I I I I I I I I I Ill I· I 

-wo[JJ J !}f# H1t1 
f, 3.1 MHz 

--+ 460kHz/div. 

Fig .17 

7Z5ll27.1 

\ 
I 

1/ 

r--.. 
r-... 

--....~-.... 

f , =455kHz 
- lOkHz/div 

Fig .16 
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2422 540 00 ... PIEZOELECTRIC CERAMIC RESONATORS 
for a . m: radio sets LJ 

----

Aerial filter 

A ceramic resonator in the aerial circuit can suppress the i.f. frequency about 
32 dB. The resonator decouples the base of the mixer-transistor at the i.f. fre
quency. This application is not recommended for short-wave receivers due to the 
thickness resonances of the resonator. 

Emitter bypassing 

At the resonant frequency and in the neighbourhood 
of this frequency the ceramic resonator diminishes 
the feedback effect of the emitter resistor 

o-U I I I r 

+ o I I .t ... u O 

Fig.l9 

Loaded quality of the resonator = QL = Q 
1 + lL 

£0 (, Ye ) 
B 3dB = Q ~ + y fe 

in which: 

f0 c resonant frequency of the resonator 
Q = quality factor of the resonator 

Yfe 

Ye = admittance of the emitter circuit (resonator parallel to resistor) a t resonant 
frequency 

Yfe = forward transfer admittance of the transistor. 

Bl8 
1 - - -- I 
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GENERAL 

INTRODUCTION 

AUUIU 

TRANSFORMERS 

-L 
C3/ 66 

The range of audio transformers comprises a number of carefully designed 
items in various sizes for tube and transistor circuits . They show the following 
features: 

- High efficiency 

Thanks to a special manufacturing technique, the efficiency is high, even in 
the case of the smallest types . 

- Sturdy construction 

In order to obtain a very stable construction and a superior copper-space 
factor, the coils - with a few exceptions - are compressed after winding. 

- Fully tropicalised 

A moisture-repellent plastic is used as an inter-layer insulator. Moreover, 
the transformers are impregnated with a particular medium. Any electrolytic 
dissociation, which is the usual cause of burn-outs , is therefore avoided and 
the transformers are suitable for use under the most adverse climatic condi
tions. 

- Superior quality 

Low distortion and a flat frequency-response curve allow the transformers to 
be used in high-quality equipment. 

3eptember 1968 11 11 C3 
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MAINTENANCE TYPE 

AUDI O TRANSFORMERS 

FOR PUSH-PULL CIRCUITS WITH TRANSISTORS 
T hanks to the application of anisotropic core material, these transformers will give 
excellent results in spite of their small size. They are symmetrically wound in order 
to obtain two absolutely identical halves as regards inductance, capacitance and d. c . 
resistance. 

type number AD9015 AD9049 

Pr imary impedance 360 52 

Secondary impedance 3 3 

Power 0.2 0.3 

Efficiency at 400 Hz 85 85 

Transformation ratio 11 4.2 

Primary induct ance 0 . 6 0.3 

D. C . bias magnetization - -

Primary resistance 16 2.6 

Frequency response 
between - 3 dB point s 
(reference 1 kHz ) 45 -35 000 50-10000 

Distortion is 1 % at 160 -
-~~ 

Dimens ions (in mm) and connections 

2 

brown 
red 
blue 

AD9054 
AD9051 

vb = 7 v vb = 14 v 

98 7 41 

3 3 -5 

0 . 75 8 

80 70 

5.7 1.6-1.25 13 . 65 -2.85 

0.48 0 . 2 

-

9.5 2.13 

50-10 000 10-10 000 

- 90 

AD9049 

7Z48669 

Se ptemMr 1968 11 11 CS 
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-----
catalog numbers 
(for ordering ) 

AD9015 312 2 991 53900 
AD9049 3122 991 54310 
AD9051 3122 991 54290 
AD9054 3122 991 54330 

AD 9054 

AUDIO TRANSFORMERS 
FOR PUSH-PULL CIRCUITS 

WITH T RANSISTORS 

ar-----
--- ~ Ol 

2 

«[--:~~~ 
«f--+--5 

3J1 ------+---1 
I 

01 
I 
I 

~---·-7z~sd 

8---+---15.!1 

I 
I 
I 

~--~--[jj 

6 -+- __ _J 

AD9054 -- Vb=7V 

7ZU867S 

I 

«[----~ 
8 
--·--l5J1 

I 
I 
I 

l C:Cl 
.. - --<>-----"'01 10-----1- ---+ __ ...j3J1 

trJ 
6 __ ..... __ _) 

4 

-EQ_ ____ 5 

7Z48674 
AD9054 Vb=I4V 
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MAINTENANCE TYPE 

AUDIO TRANSFORMERS 

FOR SINGLE-ENDED CIRCUITS 

AD9008 AD9020 

Primary impedance 5 400 5 400 

Secondary impedance 3-5 3-5 

Power 3 6 

Efficiency at 400 Hz 75 76 

Extra windings: 
a nti -hum (% of Nprim) 10 -
feed -back (% of Nsec ) - 112 

Transformation ratio 45-34 46-33 

Primary inductance 10 10 

D. C. bias magnetization 36 40 

Primary resistance 550 540 

Frequency response 

I 
50-

I 
40-

between - 3 dB points 
10000 20000 

(reference 1 kHz) 

Distortion is 1% at I 60 I 65 

r2 

r2 

w 

% 

% 
% 

H 

m A 

r2 

Hz 

Hz 

AD9008 
AD9020 

In the AD9057 the coils are wound around a C -type cor e of oriented laminated sheet. 
The stray inductance and the winding capacitance are low and, consequently, the 
resonance frequency is so high that heavy feedback ca n be applied without r isking 
instability . 

Catalogue numbers (for ordering) 

type AD9008: cat. No. 3122 991 53040 
AD9020: 3122 108 39990 

Seotember 1968 1 I C7 
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AD9008 
AD9020 

AUDIO TRANSFORMERS 
FOR SINGLE -ENDED CIRCUITS 

Dimensions (in mm) and connections 

:I 
:I 
e 1 

AD9008 AD9020 

40 50 

32 40 

16 20 

36 . 5 41 

38 4::i . 5 

4 l 49 

~
r-------

+++•---1-L-...a 

SJL 6 ____ .. ___ _ 1 
I 
I 
I 
I 

anti-hum 

3 I 

3JL I 

~---·----(J:] 
I __ j 

++•---~ 

Ja~4. 
2 ~ AD9008 s 

I~ * 6 

r----+- .o-3 ~ 7 SJL .-----0- -·----1 

~ 

ril 

2 

++•---' 

I 
I 

6 ---·-~~-~ 
5-----J: _______ _b.kJ 

feed-back 

4.'-----· 
7Z48685 

;f::l;~ 
1~7 
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---•-7Z45682 
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MAINTENANCE TYPE 

AUDIO TRANSFORMERS 

FOR DRIVER CIRCUITS WITH TRANSISTORS 

type number 1) AD9014 

Effic iency at 400 Hz 70 

Transformation ratio 1 

Primary inducta nce 10 

D.C . b ias magnetizat ion 1 

Primary resistance 400 

Frequency response 
between -3 dB points 20-40 000 
( reference 1 kHz) 

Distort ion is 1% at 70 

Dimens ions (in mm) a nd connec tions 

Lead 1 = red 
2 = blue 

1 5 

3 = yellow 
4 = black 
5 = green 

1 ) For ordering see last page. 

~ 

AD9048 AD9050 

70 75 

0 . 65 1.15 

1.1 3.4 

4 . 5 4 

106 123 

50-10 000 50-10000 

- -

September 1968 1 - 11 

AD9053 

95 

1. 24 

0 . 44 

75 

4 

10-60 000 

-

% 

H --
m A --
Sl 

Hz 

Hz 
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AUDIO TR-ANSFORMERS 
FOR DRIVER CIRCUITS 

WITH TRANSISTORS 

I 
-·---~ 

2 

3 --·---@ 

' 
5 .... --~ ~-- 7l48663~ -@-----

AD9014,9048,9050 

AD 9050 

AD9053 

-EQ-+--' '---·---EQ 
~--+ 

AD90~--:~:-~ 
Ca talog numbers (for ordering) type catalog number 

r.Jn 

AD9014 
AD9048 
AD9050 
AD9053 

3122 991 62030 
3122 991 62260 
3122 991 62240 
3122 991 62270 
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3122 108 39790 
3122 108 39800 

MAINTENANCE TYPE AD9026 
AD9027 

FIXED MAINS TRANSFORMERS 

Type AD9026 

Catal. No. 3122 108 39790 
No -load current : max. 130 mA 
No-load losses : max . 7.5 W 
Weight : l. 93 kg 

RZ 17539-4 

1 ov· 

~BOV9 90mA 8 } 

V 

/() 

~iE } .. 

~}I./A 
7248699 18 

The secondary voltages indicated in the diagram apply to the loaded condition. 

September 1968 
11 - ·· -- 11 
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AD9026 
11 

FIXED MAINS T RANSFORNTERS 
11 

3122 108 39790 

AD9027 3122 108 39800 

------

Type AQ9027 

'>;..• 
- A"..-0~6 "" 

~· }"~ 9 

V 

10 

~:: }'" 12A 
V 

13 E,. 
}2A V 

- 7Z487:ll !5 

Catal. No. 3122 108 39800 
No - load current: max . 90 mA 
No - load losses max . 6W 
We ight 1 . 27 kg 

The secondary voltages indica ted in the diagr ams apply to the loaded condition . 
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LOUDSPEAKERS 

SURVEY OF LOUDSPEAKER TYPES 

STANDARD RANGE 

nomina l max. old type 
shape of basic part of versions number page s ize 

fla nge type No . 1) 
power 

(inches) 2) (W) (bas ic part) 

2! round AD2070 Z4, ZB, Zl5, Z25 0.5 AD3207 D31 

3 round AD3070 Y4 , YB, Yl5, Y25 1 - D33 

3 square AD3370 YlSO 1 - 4) 

3 X S oval AD3S90 X4, XB, XIS, XSO, 2 AD3359 D37 
X400 

4 round AD4070 Y4, YS, Y1S , Y2S I - D43 
4 round AD4080 X4, XS, XIS, X2S 3 - D4S 
4 round AD4090 XS , X1S 2 AD34J 9 D4 7 

X400 0 . 6 

3 X 8 oval - (X4) 2 AD3386RX D35 
(XIS) 2 AD3386PX 

3 X 8 oval AD3890 X4, XS 2 - 4) 

4x6 oval AD4680 Z4 , ZS, Z15, Z25 3 - D51 
M4, MS, M1S, M25 4 
X4 , XS, X15, X25 6 

4 X 6 oval AD4690 M4, M50, M400, 4 AD3469 
MSOO 4 4) 

s octag. AD5080 Z4, ZS, Z 15, Z2S 3 .:_ DS7 
M4, MS, M1S, M25 4 
X4, XS, X15, X25 6 

5 X 7 ova l ADS780 X4, XS , XIS, X25 4 - D5 9 
M4, MS, MI 5, M25 4 

6! octag. AD70SO M4, MS 4 - D65 
X4, XS 6 

6~ octag. AD7091 3) X4, XS 3 AD3729 D67 
M4, MSOO 3 

1) A complete type No . is composed of a bas ic part, a stroke and a version code, 
e .g . AD2070/Z4 , AD7091/MSOO. 

2)_Letter for type of response characteristic (see General section), followed by the 

nominal impedance in s-2 . 
3) Inverted magnet s ystem . 
4) Data sheets wi ll be issued separately. 

October 1968 
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LOUDSPEAKERS SURVEY OF LOUDSPEAKER TYPES 

nominal 
shape of basic part of 

size 
versions 

flange type No. 1) 2) 
(inches) 

6 X 9 oval - (X4) 
(M4) 
(M8) 

6 X 9 oval AD6 980 X4, X8, M4, M8 

8 octag. - (X4) 
(X8) 
(M4) 
(M8) 

8 octag. AD8080 X4, X8, M4, M8 

SPECIAL AND HIGH QUALITY LOUDSPEAKERS 

Tweeters 

Woofers 

5 octag. 
6t octag. 
8 octag. 

10 round 
12 round 

Wide frequency range 

5 octag. 
6~ octag. 
8 octag. 
8~ round 

10 round 
12 round 
12 round 
12 round 

AD2070 
AD4490 

AD5060 
AD7065 
AD8065 
AD1055 
AD1255 

AD5060 
AD7060 
AD8050 

-

AD1050 
AD1250 
AD1255 
AD1260 

T4, T 8 
T4, T8 

W4, W8 
W8 
W8 
W8 
W8 

M4, M8 
M5 
M5 
M7 
M800 
M7, M800 
M7, M800 
M7, M800 
M5 

4) Data sheets will be issued seperately . 
5)·With 5 J..tF in series. 
6) In a closed acoustic box of ·specified volume . 

D4 

11 

max. 
power 

(W) 

6 
6 
6 
6 

6 

10 6) 
20 6) 
20 6) 
40 6) 
20 

6 
10 

6 
10 
10 
10 
20 
20 
10 

11 

old type 
number 

(basic part) 

AD3696RX 
AD3696RM 
AD3696SM 

-

AD3806RX 
AD3806SX 
AD3806RM 
AD3806SM 

-

AD3503 
AD3703 
AD3803 

-
AD520l 

AD350l 
AD3701 
AD4800 
9710M/01 
9710AM/Ol 
AD4000 
AD4200 
AD5200 
AD4201 

page 

D39 

4) 

D4l 

4) 

D2 9 
D49 

D55 
D63 
D71 
Dll 
D1 7 

D53 
D61 
D69 
D73 

D9 
DU 
D15 
D27 
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LOUDSPEAKERS 

GENERAL 

INTRODUCTION 

A correctly chosen loudspeaker is essential to obtain adequate acoustic results from 
electro-acoustic equipment. The following factors should be considered. 

- Shape, size and attachment with reference to the available space. 

- Quality and sensitivity, a compromise between fidelity of reproduction and price. 

- The frequency-response characteristic in relation to the kind of application . 

- Impedance and power -handling capacity, which should be adapted to the output 
stage of the equipment. 

- Appearance and finish. 

With a view to these factors our loudspeakers are divided into three groups : 

Standard speakers 

The standard speakers form an extensive group offering a diversity in characteris
tics, size and price for all kinds of radio and television sets, gramophones, tape 
recorders, sound columns, etc. 

Most standard speakers have a flat magnet system of powerful Ferroxdure. For 
television sets and other applica tions where the leakage field should be as small as 
possible, there are loudspeakers having a Ticonal magnet in a pot system. Due to 
the use of Ticonal 750 these pot systems are very small. 

Special speakers 

The special speakers have specific applications. 

High -quality speakers 

The high-quality speakers have been specially designed for use in Hi-Fi equipment, 
where a high power -handling capacity, a very wide frequency -range and a negligible 
distortion leve l are required. Examples of application: acoustic boxes, bass -reflex 
boxes, juke boxes, Hi -F i enclosures with or without cross -over network and stereo 
columns. 

October 1968 
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LOUDSPEAKERS 

11 

GENERAL 

11 

NEW COMMERCIAL CODING SYSTE¥ 

AD5080/M25 
AD1255/W8 

ADxx xx/ xx 

Nomi""' oioe ""' ehope _____} ~~ Nomi"ol impedmeo di<eo< >o 0 

20 = 21.-21. in round 
30 3

4. 2 · Type of response curve 
= 1n round 

33 = 3 in square Z = Notably higher sensitivity around a 
35 = 3 x 5 in oval response peak at about 3 kHz 
38 = 3 x 8 in oval Y = Notably higher res ponse leve l in 
40 = 4 in round the region 2 to 6 kHz 
44 = 4 in square X = Same as Y, but a wider freque ncy 
46 = 4 x 6 in oval range 
50 = 5 in round M = Smooth response over wide fre -
57 = 5 x 7 in oval 
69 = 6 x 9 in oval 
70 = 6! in round 
80 = 8 in round 
10 = 10 in round 
12 = 12 in round 

IMPEDANCES 

quency range 
W =Woofer, extremely low resona nce 

frequency 
T = Tweeter, high frequency range 

t__ ____ Magnet system 

901) = sinterpot 
80 = ferroxdure standard round 
70 = ferroxdure square 
65 = ferroxdure big, high quality 
60 = ferroxdure small, high qua li ty 
55 = "Ticonal" big, high quality 
50 = "Ticonal" sma ll , high quality 

The nominal impedance is the lowest impedance on the impedance/frequency curve 
measured at the high-frequency side of the resonance peak . 
Loudspeakers with impedances not given in the data sheets are available to specia l 
order . Deta i ls on request . 

1) Mechanica l or acoustical variations are indicated by replacing 0 or 5 by some 
other figure (91 = Sinterpot Wafer) . 

D6 
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GENERAL LOUDSPEAKERS 

FREQUENCY RESPONSE CURVES 

Measuring conditions 

The frequency-response curves are measured under the following conditions: 

1. recorded in anechoic room; 
2. without baffle; 
3. microphone in axis of loudspeaker at a distance of 50 cm; 
4. input 50 mW (12" high-quality types 25 mW); 
5. constant voltage; 
6. 0 dB of the curves corresponds with 52 dB above 2x1o-4 J..!bar. 

Comparing a constant -current characteristic of any loudspeaker with a constant
voltage one, we find the latter flatter in the region of the resonance frequency, 
whereas it drops more abruptly at the higher frequencies. This is explained as 
follows: 

The power which moves the coil and the cone is proportional to the current 
through the coil. In the case of constant voltage the current will decline, as a 
consequence of rising coil impedance, in the neighbourhood of the resonance 
frequency and at higher frequencies. The result is a dropping sound pressure in 
these frequency regions . This should be borne in mind when comparing our re 
sponse curves with those of other documentations. 

724>066 

d 8 I' ,. \ 40!---
rl\·- .,"• 

-V= constant 

~ r: "'~ r\\ ----!=constant / I 

30 

~ !.,-' ,..."' \ 20 
I V V 10 

J 0 
0 50 100 200 300 500 Hz 1 2 3 4 5 10kHz 20 

The use of response curves 

First of all we wish to emphasise that these curves should be used exclusively 
for comparison. 

Never compare curves which are not based on one and the same measuring meth
od (identical measuring equipment, measuring room, distance, power input and, 
even, identically mounted speakers) . Only experienced experts are able to corn 
pare response curves not based on exactly identical conditions. Also the condi
l:ion of the an echoic chamber may greatly affect the results. 

Contrary to many other manufacturers' methods, frequency characteristics of 
our loudspeakers were determined without a baffle. 

October 1968 
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GENERAL 

11 
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The response curves for making comparisons 

The response curve does help us to disclose differences in reproduction quality. 
The comparison of curves determined under identical conditions may give a pic
ture of a few acoustical aspects. A difference in level means a difference in 
sensitivity (efficiency) in various frequency regions. A difference in width means 
a difference in frequency range . 

One should never forget, however, that the curves represent the sound pressure 
only in the centre of a circular plane. Since the distribution of the sound pres
sure is not uniform over the plane and different in various cases, the sound im
pression may differ more than the response curves suggest. 

It will be evident that a high degree of expertness is required to interpret the 
differences in response curves. For the greater part, this expertness is gained 
through experience. 

Response curves an aid for the manufacturer 

Response curves play a great part in the development of loudspeakers, pin
pointing their acoust ic characteristics, manufacture and production checks. 

It is but a small problem for the development engineer to establish response 
curves required for a particular application . And then, as the acoustic charac
teristics of a speaker are largely associated with its moving parts (coil, cent
ring ring and cone), it is a fa irly simple matter for him to base modifications 
on the frequency curve and with its a id examine the effect. 

For loudspeakers in production the frequency characteristic is excellently use
ful to check the production quality and, at the same time, the sens itivity of the 
magnet system. 

POWER HANDLING CAPACITY 

The rated power hand ling capacity is the maximum power which the loudspeaker 
can withstand , when subjected to the following tests: 
1 . Operational test. 

A test voltage of audio frequency is applied to the loudspeaker. The loud
speaker is then checked for buzz, chips·,. rattle, or cone break-up . The test 
voltage V= 0. 7 x y Z x Pmax• where Z =nomina l impedance in ohms and Pmax 
= power handling capacity in watts. 

2. Continuous load test. 
100 hours life -test conforming to DIN 45573.- sheet 2 with a test-power of 
P max and a white noise generator. 

FINISH 

The loudspeakers are tropic-proof, and cadmium-plated to prevent corrosion. 

D8 
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(AD4000M) 
(AD4000AM) 

AD1050/M7 
AD1050/M800 

10" HIGH-QUALITY LOUDSPEAKERS 

Primary application 

Hi-Fi and stereo equipment (see "Enclosures"). 

Details 

Very high sensitivity, Ticonal magnet. 
Particularly large air gap , resulting in the voice 
coi l being completely enclosed by a uniform 
magnetic field even at the largest amplitudes. 
No distortion will thus be experienced as the 
coil amplitude is disproportional to the current . 
Constant voice -coil impedance throughout the 
e nti re frequency range, so that the output stage 
a lways has a perfectly matched load . 
Very smooth response curves. 
Clear bass response without boom effects, be
cause of mechan ica l damping at low frequen
cies. 

Technical performance 

0 
8 

2422 256 41003 /' 

[/1 1-v 
0 

v v 
0 

o I 

J1 

/' 

.. 

·.··/(] ... ) •.. 

' \ . ,.\- ' 

~' ' 

~ ./ 
RZ 14210-5 

7145127 

+-. 

\ 
\A 

0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- impe- power total 
flux resonance 

version 
sponse dance handling 

freq uency 
magnetic 

density cata log number 
curve at 1 kHz capacity flux 

(S1) (W) (Hz) (Mx) (Gs) 1) 

M7 M 7 10 50 98000 8000 2422 256 41003 
M800 M 800 10 50 98000 8000 2422 156 41002 

1) When ordering, the last but one digit should be 2 for bulk packing and 6 for single
unit packing. 
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AD1050/M7 
AD1050/M800 

10" HIGH -QUALITY LOUDSPEAKERS 

--

Dimensions in mm 

Weight: 1 . 77 kg 

D10 

11 .5.6+0.1 

244±0.05 

max261 .3 

11 

I 

I 
I 

.I 

"E 
"' 0 

.D 

;~ ~ -(/) 

max 3.2 

~ 
--

~ :;:;' 

max5.6 
max60.1 
max73.~ 

max1 8.8 
max136.5 

11 

(AD4000M) 
(AD4000AM ) 
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L() -e.. L() 

~=~ ~ cri 
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1tD1055/W8 

10 m HIGH-QUALITY WOOFER LOUDSPEAKER 

Application 

In acoustic enclosures for Hi-Fi reproduction; suit
able for frequencies of 18 to 1000 Hz. See data sheet 
on the 40 W combination with AD5060/M8 and 
AD3506SM or AD5080/M8 in an acoustic box of 
35 litres. 

Construction 

Ticonal magnet. 
Weight of magnet 880 g. 
Constant flux through moving voice coil resulting in 
a low distortion. 
Rigid paper cone with highly flexible butyl-rubber 
suspension. 

Technical performance 

5 
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40 

0 
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0 
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~oJssm 
V~' 

~ 
)..--

1/ 

7ZtU14 

0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

nom. power total 
flux re- resonance 

version sponse 
impe- handling 

frequency 
magnetic 

density dance capacity flux curve 
(n) (W) (Hz) (Mx) (Gs) 

W8 w 8 40 1) 24 130000 > 9000 

RZ 25052-31 

catalog number 

2) 

4304 078 70261 

1) In an acoustic enclosure of max. 35 litres, and conforming to DIN45573. 
2) For bulk packing the catal. No. is 4304 079 01001; for single-unit packing the

catal. No. is 4304 079 01021. 
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AD1055/W8 

Dimensions in mm 

10 in HIGH-QUALITY WOOFER 
LOUDSPEAKER 
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4min1) 145.6ma' 

~1 ~ N 
N .... 

7l9862J 

1) Baffle hole and clearance depth required for cone movement a t 40 W input. 

A red mark near one of the tags serves for in -phase connection with other loudspeak
ers of our range. 

Weight: 3 kg 

Dl2 
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(AD4200M) 
(AD4200AM) 

AD1250/M7 
AD 1250/ M800 

12" HIGH-QUALITY LOUDSPEAKERS 

Primary application 

Hi -Fi installat ions . 

Details 

Very high sensitivity, Ticonal magnet. 
Part icularly large air gap, resulting in the voice 
coil being completely enclosed by a uniform 
magnetic field even at the largest am plitudes. 
No distortion wi ll thus be experienced as the 
coi l amplitude is disproportional to the current. 
Constant voice -coil impedance throughout the 
e ntire freq uency range, so that the output stage 
a lways has a perfectly matched load. 
Very smooth response curve . 
C lear bass response without boom effec ts, be
cause of mechanical damp ing a t low frequen
cies . 

T echnical performance 

0 

dB 
40 

0 

0 

10 

j 

2422 256 41103 ,r-. 
v--N 

V 
V 

7Zio562' 

1'1 

"'Vi\ 
~ 
\ 

0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- impe- power total 
flux resonance 

version 
sponse dance handling 

frequency 
magnetic 

density curve at 1 kHz capacity flu x 
(r2 ) (W) (Hz) (Mx) (Gs) 

M7 M 7 20 50 98 000 8000 
M800 M 800 20 50 98 000 8000 

RZ 19741-15 

cata log number 

1) 

2422 256 41103 
2422 256 41102 

1) When orde ring , the last but one digitshould be 2 for bulkpacking and 6 for single
unit packing. 

)ctobe r 1968 
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AU-.~00/M7 

AD 1250/ MSOO 
12" HIGH-QUALITY LOUDSPEAKERS 

Dimensions in mm 

--

Weight: 1.8 kg 

Dl4 

6.4+0.1 

294:!:0.05 

max314.3 

11 

max3.2 max155.6 

11 

(AD4200M) 
(AD4200AM) 

October 1968 



(AD5200AM) 

11 

AD1255/M7 
AD 1255/ MBOO 

12" HIGH-QUALITY LOUDSPEA KE RS 

Primary application 

Hi-Fi insta llations. 

Details 

Extremely high sensitivity thanks to the use of 
a very powerful Ticonal magnet . 
Particularly la rge a ir gap, resul ting in the voice 
coil being completely enclosed by a uniform 
magnetic field even at the largest amplitudes. 
No distortion wi ll thus be experienced as the 
coi l amplitude is disproportional to the current . 
Constant voice -coil impedance throughout the 
entire frequency range , so that the output stage 
a lways has a perfectly matched load. 
Very smooth response curves . 
Clear bass response without boom effects, be
cause of mechanical damping at low frequen
cies. 

Technical performance 

0 
dB 
4JJ 

0 
0 
o I 

2422 258 51004 /~ 

v V 

/V 

J1. 
I 
~ 

01 / 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- impe - power total 
flux 

dance handling 
resonance 

magnetic 
version 

sponse 
frequency dens ity 

curve at 1kHz c apacity flux 
(0) (W) (Hz) (Mx) (Gs ) 

M7 M 7 20 50 134000 11000 
M800 M 800 20 50 134 000 11000 

c 65219 

catalog number 

1) · 

2422 258 51004 
2422 258 51003 

1) When ordering, the last but one digit should be 2 for bulk packing and 6 for single
unit packing. 

October 1968 
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AD1255/M7 
AD 1255/ MSOO 

12" HIGH-QUALITY LOUDSPEAKERS 

Dime nsions in mm 

ni "-

-----
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-- - 1- - -== -
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~ / 
max5.6 

.I max79.2 
max92.6 
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?Z42354 

m ax3.2 max165.6 

Weight: 3.5 kg 
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(AD5201S/77) 

11 11 

AD1255/W8 

12" HIGH-QUALITY WOOFER LOUDSPEAKER 

RZ 19218-1 RZ 19218-2 

Though the design of this woofer is based on the normal electrodynamical principle, 
a number of striking features make it unique in its kind. The use of new materials 
and techniques allowed the development of a Hi - Fi low-note speaker which, in con 
junction with high and medium -note speakers and housed in an acoustically adequate 
enclosure, will be found a major contribution towards natural sound reproduction. 
Because of its specific design and characteristics, this speaker is a solitary in our 
programme. 

Technical performance 

power total 
flux impedance response resonance 

handling 
at l kHz curve frequency 

magnetic 
density 

capacity flux 
(W) (ll) (Hz) (Mx) (Gs) 

20 8 w 29 134 000 9300 

Catalog number, bulk packing 2422 258 41121 
single - unit packing 2422 258 41161 
on loudspeaker itself: 2422 258 41101 

October 1968 
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AD1255/W8 

0 50 100 200 

12" HIGH-QUALITY WOOFER 
LOUDSPEAKER 

"""" 

500 1,000 2.000 

(AD5201S/77) 

7Z46330 

5,000 IQOOO 2QOOO 
-f(Hzi 

Response of the woofer in conjunction with two 5 x 7" standard speakers (M4 version) 
and a cross-over filter in a 45-litre acoustic box. 

7Z4 

I' I 

" 

0 50 100 200 500 1.000 2,000 5,000 10,000 2QOOO 

-- f!Hzi 

Response of the woofer (a lone) in a 45-litre acoust ic box. 

Note: See also "Recommended enclosures". 
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(AD5201S/77) 

Dimens ions in mm 
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Weight : 3.5 kg 

}ctober 1968 
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12" HIGH-QUALITY WOOFER 
LOUDSPEAKER 
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AD1255/W8 12" HIGH-QUALITY WOOFER 
LOUDSPEAKER 

REMARKS ON LOW-NOTE REPRODUCTION 

Introduction 

(AD520 1S /77) 

Low notes are a perpetual obstacle on the way to Hi- Fi reproduction. Prior to 
discussing this problem, let us consider the importance of an effective repro
duction of the low notes, particularly in the case of music. 

One musical instrument differs from another not only in the range of notes but 
also in the tone colour or timbre. This latter phenomenon is a consequence of 
the fact that a musical instrument produces complex sounds which are composed 
of a fundamental tone and overtones . If the fundamental tone and the lower over
tones are not reproduced, we hear the fundamental pitch - but the timbre will be 
degraded. Hence, the lower the notes reproduced by a loudspeaker, the more 
instruments we hear true -to -nature. 

What are the requirements for a ·good low-note reproduction 

1. The lower limit of the loudspeaker's frequency range should be as low as 
possible. A minimum frequency of 40-50 Hi is quite favourable. 

: Some instruments such as organs have a fundamental frequency of 16 Hz, 
which is about the limit of audibility. The wavelength of a tone of 25 Hz, for 
instance, is approx. 13 metres, and this is too large to sound well in the 
majority of rooms. 

2. A sufficiently large acoustic power also in the lowest frequencies. 

3. Generally, an acoustic power of 4 mW per cub. metre of room volume is am
ple. That means about 0. 5 W for a living room of fair dimensions. Particu
larly in the case of organ music but also of orchestral music, for short pe
riods this energy may be entirely concentrated in the lowest octaves. 
Therefore, a bass energy between 0. 5 and 1 W in the lowest octaves is a 
must for a good Hi-Fi speaker. 

4. The low notes should be reproduced without distortion. 
This difficult requirement can be complied with only in the case of speakers 
specifically designed for low -note reproduction and housed in an adequate 
acoustic box. 

5. The acoustic enclosure carries with it the difficulty of its size, and this leads 
to the additional requirement of small dimensions for the speaker system. 

The acoustic box 

The enclosure is a closed box which completely separates a given volume of air 
at the rear of the speaker. 

D20 
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(AD5201S/77) 12" HIGH -QUALITY WOOFER 
LOUDSPEAKER 

AD1255/W8 

~9.Y~~~~~~~ 
1 . Between the so -called relaxation frequency (800 -1000 Hz) and the frequency 

resonance, the low -note reproduction is improved by about 6 dB per octave 
with regard to a speaker without baffle. 
The acoustic box acts, as it were, as a baffle of infinite size. 

2. The separated air volume acrc omplishes an effective damping and, hence, an 
increased loadability. 

3. The separated air volume increases the stiffness of the cone suspension and 
so prevents distortion due to non -linearity of the cone movement. 

Drawbacks 

1 . The separated air raises the resonance frequency of the system . 

2. The large box occupies much space. 
With this woofer, these drawbacks are limited to the strict minimum. 

The loudspeaker 

The following equation applies to the acoustic power produced by a loudspeaker: 

W k x f4 x s2 x A2, where 
W the acoustic energy in watts, 
f the frequency, 
s the stroke of the moving coil, 
A the area of the cone. 

This implies that the product sA should be large enough to render, also in the 
lowest octaves, the required quantity of acoust ic power (s is two times the am
plitude of the coil movement in the air gap). 

For a satisfactory low -note reproduction, the self -resonance of the speaker 
should be as low as possible, and also the resonance increase resulting from 
the insertion in a box. This increase will be greater when the box volume is 
smaller and the cone diameter larger. Hence, to obtain the final resonance -fre
quency of the system as low as possible at a box volume as small as possible, 
the cone diameter should not be chosen too large. 

In order nevertheless to have a large product sxA, a large stroke is therefore a 
requirement of pre-eminent importance . 
For the avoidance of distortion, notwithstanding the long stroke of the coi l , the 
following requirements should be met. 

Even in its ultimate positions, the coil should remain within the homogeneous 
magnetic field. 
The reaction of cone and centring r ing should always be in accordance with the 
coil movements . 

ober 1968 
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AD1255/W8 12" HIGH -QUA LITY WOOFER 
LOUDSPEAKER 

(AD5201S/77) 

_T his means that the cone suspension should be flexible, that the cone itself 
should be stiff, and that the non -harmonic movements of cone and centr ing ring 
should be adequate ly damped . Furthermore , an efficiency as high as possible is 
of importance to acquire the maximum acoust ic output wi th the minimum electric 
input . This requires, among other things, a powerful magnetic field, a light cone 
and a light centring r ing. Requirements to obtain a low resonance freq uency are, 
inter a lia, a flexible cone suspens ion and a not too small cone. mass, which in
volves a fairly large cone d iameter. 

To complete the situation, we observe that an adequate loadability requires an 
effective damping and, therefore, a not too large volume of separated a ir, a 
sufficiently strong cone and a sturdy suspension. 

From the above, the following will be clear. 

The loudspeaker s hould have a cone of great stiffness, a powerful magnetic field, 
a large coil stroke in a homogeneous fie ld, and a low resonance frequency. 

The optimum compromise s hould be found for the stiffness of the cone sus pen
s ion, the cone diameter, the con~ weight and the box volume . 
After a gr eat numbre of experiments , we obtained the following as the optimum 
resu lt. 

DESIGN OF THE WOOFER 

The cone 

Foam plastic as tl'le cone material guarantees a combination of great stiffness 
and a low mass. 

Of course, though not ideal, paper is not a bad cone material; until recently, 
there was no second of equal strength, lightness and acoustic effect. The spe 
cific weight of cone paper is 0. 2 . However, the lacquer required to obtain re
sistance to moisture, raises the specific weight to 0. 5. 

The specific weight of the plastic foam used for the woofer is 0. 02. That means, 
the thickness may be 25 times as large before the weight of a corresponding 
cone in paper is reached. Thus, diaphragms having a thickness of 1 cm and 
more can be used that are perfectly rigid. ·These diaphragms, included the voice 
coi l , do not we igh more than about 12 g. 

In this case, it is not necessary to stiffen the cone art ificially through the box 
to reduce the distortion, and the dimensions of the box can be chosen purely in 
view of the low -note reproduct ion. Distortions as a result of deformations of the 
diaphragms are likewise out of the ques tion. 

D22 
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(AD5201S/77) 

Frequency characteristic 

12" HIGH-QUALITY WOOFER 
LOUDSPEAKER 

AD1255/W8 

The almost complete stiffness of the cone engenders a drawback. Paper dia
phragms vibrate as a whole as long as the wavelength of the tone produced ex 
ceeds the cone diameter. Hence, at rising frequency, the effective area of the 
paper cone and, correspondingly, the moving mass, decrease steadily. As a 
result of this phenomenon, paper cones reproduce notes beyond 1 kHz with an 
adequate efficiency. 

In the case of a relatively small cone such as that of the woofer, however, rise 
in frequency causes no drop in moving mass and, consequently, beyond the fre
quency at which the cone ceases to act as a piston, no effective output is to be 
expected. Therefore, the woofer should be used exclusively in conjunction with 
other speakers for reproduction of the high and the medium notes. 

October 1968 
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AD1255/W8 

Cone suspension 

12" HIGH-QUALITY WOOFER 
LOUDSPEAKER 

(AD5201S/77) 

It will be clear that the special cone design permits large amplitudes. There
fore, and to obtain a low resonance frequency, the cone suspension should be 
flexible. Also the centring edge should be flexible and have a large area; the 
ridges in the centring edge should have a hinging function . 
The hinging edge might disturb the linearity of the movement and so cause dis
tort ion . In the case of the woofer this is avoided as follows. 

The cone is not suspended at the ultimate edge but somewhat lower, and a metal 
flange is attached on to the cone bearer . The ultimate edge of the cone moves to 
and fro within this flange. Cone edge, centring ring and flange form a ring
shaped chamber which is only connected to the external air by means of a narrow 
gap between cone and flange. 
The dimensions of the separate air chamber are such that theoretically, during 
the entire stroke of the cone edge, the volume of the chamber remains almost 
constant if we assume a linear movement of the centring ring. According as non
linearity in the cone suspension tends to deform the centring ring, any change 
in volume pumps the air through the narrow gap . Hence the surname of this 
original speaker: the low -note pump. The gap acts as a flow resistance whose 
energy absorption causes damping. Any distortion of. the moving system is, as 
it were, pumped away. 

plastic centring ring 

7Z46327 

The permissible stroke of the cone 

All causes of distortion resulting from diaphragm deformations now being elim
inated, or at least substantially reduced, it is all the more important to avoid 
any distortion resulting from non-linearity in the diaphragm drive as well . 

D24 
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(AD5201S/77) 12" HIGH -QUALITY WOOFER 
LOUDSPEAKER 

AD1255/W8 

The force exerted on the voice coil is 0 .1 x B x I x L, where B, is the induction, 
I the current through the coil and L the length of wire. At any moment and inde
pendent of the position of the coil, this force should be proportional to I and, 
therefore, the coil should be always in a field of constant intensity. 

In principle, there are two manners to meet this condition. The first one is 
making the coil considerably longer than the thickness of the pole plate or, in 
other words, the height of the field in the air gap. An advantage of this method 
is a high field-intensity without a heavy magnet, which tends to keep the price 
low. 

A disadvantage is a significant increase in mass and resistance of the coil, re
sulting in a drop in efficiency. Therefore, a more powerful amplifier will be 
required and the price of the total equipment will rise. Of even greater conse
quence may be the fact that the inactive part of the coil increases the internal 
resistance of the amplifier and so adversely affects the damping factor. 

An alternative is heightening the air gap so as to keep the coil movement within 
the homogeneous field. In this case, the mass and the resistance of the coil can 
be kept as small as possible -but a drawback is, of course, the necessity of a 
much larger magnet. Freedom of distortion cannot be obtained on the cheap. 

It is the second method that was applied to the woofer. The thickness of the pole 
plate is two times the length of the coil which can, thus, make a stroke of 8 mm 
within the homogeneous part of the filed. This stroke is an enormous feature of 
this speaker, the more so as - even at the stroke of this length - no distortion 
whatever of the signal occurs. 
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Non -linear distortion as a function of the input power compared with that of an 
8!", 10 W high -quality loudspeaker. 
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AD1255/W8 

The acoustic box 

12" HIGH -QUALITY WOOFER 
LOUDSPEAKER 

(ADS20 lS /77) 

Building the speaker into an enclosure of about 40 litres nett, makes the reso
nance frequency of 29 Hz rise to about SO Hz. 

Measurements in a box of this volume demonstrated that even a SO-W load did 
not cause any audible distortion; in larger boxes, an energy of at least 20 W is 
permissible (these figures apply to normal orchestral music) . In the case of 
musical passages such as low organ notes, where almost the entire reproduction 
occurs in the lowest frequencies, a smaller electric energy suffices for an ade 
quate sound intensity. 

To obtain the optimum reproduction quality, we advice to build the speaker in an 
enclosure of 40 -SO litres nett, which results in an almost flat response curve 
between 40 and 1000 Hz. At a load of 30 W, the distortion is max. 3 % at half an 
octave beyond the resonance frequency. 

Reproduction of the high and medium notes 

If the speakers for these notes are housed in the same enclosure - of course in 
a separate room - it is not necessary to choose the cross -over frequency extra 
low: this would cause difficulties as regards the filter dimensions . A cross -over 
frequency of 800 Hz and a cut -off rate of 12 dB per octave are recommended . 

... 

026 11 11 October 1968 



(AD4201M) 

11 

12" SPECIAL LOUDSPEAKERS 

Primary application 

Juke boxes; acoust ic boxes for mus ical instal
lations. See "Recommended enclosures". 

Details 

Inexpensive speaker with a reasonably good ef 
ficiency, well suitable for those installations 
where both costs and quality are factors of im
portance. 
Suited for stereo reproduction because of its 
wide frequency range. 
Ferroxdure magnet. 

T echnical performance 

0 

dB 
40 

30 

0 

10 

2422 257 31002 

/'- I 
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/ 

(I--

7Z<oSill 

V l/r 
\ 
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j 
0o 50 100 200 300 WOHz 1 2 3 4 5 10i<Hz20 

power 
impedance total 

flux handling response resonance 
magnetic 

capacity 
at 1 kHz curve frequency 

flux 
density 

(W) (0) (Hz) (Mx) (Gs) 

10 5 M 50 42600 9500 

11 

AD1260/M5 

RZ 14211-10 

catalog number 
(bulk packing) 1) 

24 22 257 31002 

1) When ordering, the last but one digit should be 2 for bulk packing and 6 for 
single -unit packing. 

October 1968 
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AD1260/MS 12" SPECIAL LOUDSPE AKERS (AD4201M) 

Dimensions in mm 

I""' 
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Weight: 850 g 

D28 
11 11 

October 1968 



11 

AD20701T4 
AD2070/T8 

2 1/4 in TWEETER LOUDSPEAKERS 

Application 

In acoustic enclosures; suitable for frequenc ies of 
800 Hz to 19 kHz. These tweeters can be combined 
with the 5 in woofer AD5060/W without extr a loud 
speaker be ing necessary for the medium frequency 
range. 

Construction 

Flat square magnet of Ferroxdure 300 R. 
Weight of magnet 20 g. 

Technical performance 

0 
B 

5 
d 

4 0 
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1Aolo70IT. 
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""' 
0 

0 50 100 200 300 500Hz 1 2 3 4 5 10kH~20 

re- nom. power total 
impe - handling 

resonance 
magnetic 

flux 
version 

sponse 
frequency density curve dance capacity flux 

(11) (W) (Hz) (Mx) (Gs) 

T4 T 4 10 1) 800 6900 > 6900 
TB T 8 10 1) 800 6900 > 6900 

RZ 25052-328 

cata log number 

2) 

2422 257 22001 
2422 257 22002 

1) With a capacitor of 5 J..lF in series and a signal in conformity with DIN45573 . 

2) When ordering bulk packing add 20 to the last two d ig its; when ordering single 
unit packing add 60 to the last two digits. 

April 1968 
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AD20701T4 
AD2070/T8 

zt in TWEETER LOUDSPEAKERS 

Dimensions in mm 

r-

-- - 1--· 

..__ 

27roo' 
57.7mox rzgmox 

28.4-mox 

Baffle hole diameter 52 mm 

. 
0 
E 
N 
,.,; 
10 ... 

7Z986 21 

A red mark near one of the tags serves for in-phase connection with other loud
spea kers of our range . 

Weight: 70 g 
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AD2070/Z4-
AD2070/Z25 

2Y2 m STANDARD LOUDSPEAKERS 

Application 

Small transistor ized radios. 

Construction 

F lat square magnet of Ferroxdure 300R . 

RZ 20704·2 

Technical performance 

50 
7l49121.1 

8 
A0207Q/Z . 

0 
[Jr\ 

V \. 
0 

lt !"----' \ 
0 

17 

40 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- nom. power total 
flux catalogue resonance 

vers ion sponse impe - handling 
frequency 

magnet ic 
density number curve dance capacity flux 

(ll ) (W) (Hz ) (Mx) (Gs ) 1) 

Z4 z 4 0.5 360 6300 >7400 2422 257 23801 
Z8 z 8 0.5 360 6300 >7400 2422 257 23802 
Z15 z 15 0.5 360 6300 >7400 2422 257 23803 
Z25 z 25 0.5 330 6300 >7400 2422 257 23804 

1) When ordering, the last but one digit should be 2 for bulk packing and 6 for single 
unit packing. 

October 1968 
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AD2070/Z4-
AD2070/ Z25 

Dimension in mm 

2! IN STANDARD LOUDSPEAKERS 

58 max 
4max 

-

1.amax 
9.2max 

Baffle hole diameter 59 mm . 

Weight: 65 g 
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3 m STANDARD LOUDSPEAKERS 

Application 

Portable receivers. 

Construction 

F lat square magnet system of Ferroxdure 300R. 

Technical performance 

0 
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40 
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20 
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2422 257 2 3701 
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V\ 
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0 50 100 200 300 500 1 2 3 4 5 10kHz 20 

re - impe- power total 
resonance flux 

version 
sponse dance handling 

frequency 
magnetic 

density curve at 1 kHz capacity flux 
(ll) (W) (Hz ) (Mx) (Gs) 

Y4 y 4 1 250 6300 7500 
Y8 y 8 1 250 6300 7500 
Y15 y 15 1 250 6300 7500 
Y25 y 25 1 250 6300 7500 

AD3070/Y. 

RZ 24408·4 

catalog number 

1) 

2422 257 23701 
2422 257 23702 
2422 257 23703 
2422 257 23704 

1) When ordering, the last but one digit should be 2 for bulk packing and 6 for single
unit packing. 
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AD3070/Y. 3 IN STANDARD LOUDSPEAKERS 

Dimensions in mm 

1\ 
~ ,_. 

--: 

a .. " .. g 0 

0 E 
E <0 (\") 

---- ~ - 1- Ln -=o 
~'eo 
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--- 0 

lf 
4.3max 7ZII1U 

7max 
81max 12.7max 

~2max 

Baffle hole diameter 72 mm 

Weight: 75 g 

D34 

11 11 
October 1968 



11 11 

AD3386.X 

3"x8" STANDARD LOUDSPEAKERS 

Pr imar y application 

Radio and TV receivers. 

Details 

Magnet of T iconal 750 and a pressed voice coil. 

Technica l performance 

50 

B 
2422 255 30001 

0 / ~ 
0 

I/ 
10 

/ 

7l<.JI11 

I 

" 

0o 50 100 200 300 500 Hz 1 2 3 4 5 10kHz 20 

re- impe- power total 
flux 

dance handling 
res onance 

magnetic 
ver s ion 

sponse 
frequency density 

curve at 1 kHz capacity flux 
(0 ) (W) (Hz ) (Mx) (Gs ) 

RX X 4 2 130 15 800 8800 
PX X 15 2 130 15 800 8800 

RZ 21906·9 

catalog number 

1) 

2422 255 30001 
2422 255 30002 

1 ) When or de ring, the las t but one d igit s hould be 2 for bulk packing and 6 fors ingle 
unit packing. 

Octobe r 1968 

11 11 

0 35 

--



AD3386.X 

Dimensions in mm 

-------

Weight: 210 g 

D36 

3" x 8" STANDARD LOUDSPEAKERS 

7Z47122.2 

11 11 

N 
0 
~ 
X 
0 
E 

October 1968 



(AD3359 .X) 

11 11 

AD3590/X. 

3 X 5 m STANDARD LOUDSPEAKERS 

Application 

TV sets, portable rad ios, tape r ecorders 

Construction 

Equipped with a powerful magnet of Ticonal 750 
a nd a pot of sintered iron . 
Negligible stray fie ld (at 1 mm distance from 
the magnet system, the stray field is hardly 
meas urable) . 

Technical performance 

0 

B 
AD3590/X. 

40 

30 / f--- 1--' 

0 
I/ 

J,....-
0 

1/ 

7Z474141 

~ 
[\ 

0o 50 100 200 300 500 Hz 1 2 3 4 5 10kHz 20 

nom. power total 
flux re- resonance 

version 
impe- handling 

frequency 
magnetic 

density sponse 
dance capacity · flux curve 
(0) (W) (Hz) (Mx) (Gs) 

X4 X 4 2 200 11 800 10000 
X8 X 8 2 200 11 800 10 000 
X15 X 15 2 200 11 800 10000 
xso X 50 2 200 11 800 10 000 
X400 X 400 2 200 11 800 10 000 

RZ 20704-3 

ca tal. number 

1) 

2422 256 30301 
2422 256 30304 
2422 256 30305 
2422 256 30302 
2422 256 30303 

1) When ordering, the last but one digit should be 2 for bulk packing and 6 for single
unit packing. 

October 1968 

11 11 
037 



AD3590/X. 3 x 5 in STANDARD LOUDSPEAKERS (AD335 9.X) 

Dimensions in mm 

-------

max 40.4 
7Z47114.1 

Weight : 135 g 

D38 
11 11 October 1968 
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AD3696 RX
AD3696 SM 

6"X9" STANDARD LOUDSPEAKERS 

Primary application 

AM/FM receivers, TV rece ivers, rad iograms . 

De ta ils 

Equipped with a powerful magnet of T icona l 750 
a nd a pressed voice coil. 

Technical performance 

5 

d 
40 

0 

B 

0 

0 

0 

0 
I 

2422 255 39001 

_/ 1----' V 
v 

I/ 

71""'" 

~ ~ 

0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re - impe- power 
dance handling version 

sponse 
c urve a t 1 kHz capacity 

(0 ) (W) 

RM M 4 6 
SM M 8 6 

RX X 4 6 

resonance 
frequency 

(Hz ) 

77 
77 

85 

0 

B d 

40 

0 

0 

0 

0 

I 
2422 255 39002 

1---1--
lj 

RZ 21096-6 

1l(o7'-68 

/ f...--~ \ 
"'I-.. 
~ 

I 

0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

tota l 
flux 

magnet ic 
de nsity catalog number 

flux 
(Mx ) (Gs ) 1) 

14500 8100 2422 255 39001 
14 500 8100 2422 255 39004 

15 800 8800 2422 255 39002 

1) When ordering, the las t but one dig it should be 2 for bulk packing and 6 for single
un it packing . 

October 1968 
11 11 D39 

--



AD3696 RX
AD3696 SM 

Dimensions in mm 

-

Weight : 310 g 

_ D
4

0 _.ll 

6 .. x 9" STANDARD LOUDSPEAKERS 

~ N ~ c:;:; ~ g +t N M 
~ N 

)( ~ >< CO "' >< 
E E ~ ra ra 

J 
E E 

max 3.2 

L_ 

max 53.8 

max74.3 

~ ..... .... 
)( 

ra 
E 

7Z47479.2 

11 
October 1968 
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AD3806 RM
AD3806 SX 

8" STANDARD LOUDSPEAKERS 

Primary a pplica tion 

Radio and TV receivers. 

Details 

Equipped with a powerful magnet of Ticonal 750 
and a pressed voice coi l. 

Technical perfo rmance 

0 5 

dB 
40 

0 

0 

0 

J 

2422 255 38001 

./ ./"'-V 
/ 

/ 

7Z1>74U 

r¥ IAr.. 

\ 

0 
0 50 lOO 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- impe- power 
da nce handling version 

sponse 
curve at 1 kHz capacity 

(0) (W) 

RM M 4 6 
SM M 8 6 

RX X 4 6 
sx X 8 6 

resonance 
frequency 

(Hz ) 

75 
75 

95 
95 

0 

dB 
40 

30 

20 

10 

2422 255 38002 

---- '--' 

V 

RZ 20890-12 

.. 
r~ 

/ !'\---"V \ 
\ 

1\ 
/ \ 0

0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

tota l 
flux 

magnetic 
density catalog numbe r 

flux 
(Mx) (Gs ) 1) 

14500 8100 2422 255 38001 
14500 8100 2422 255 38004 

15 800 8800 2422 255 38002 
15 800 8800 2422 255 38003 

1) When ordering, the last but one digit shou ld be 2 for bulk packing a nd 6 for single
unit packing . 

)ctober 1968 

11 11 
D41 

--



AD3806 RM
AD3806 SX 

Dimensions in mm 

----

Weight: 280 g 

D42 

8" STANDARD LOUDSPEAKERS 

11 

max 3.2 max 5.3 

"E 
0 
0 

.Q 

E 
Ill 

·11 I" 

11 

max44.2 

max 50.3 

max 53.8 

max74.3 
7247478.2 

October 1968 



11 11 

4 in STANDARD LOUDSPEAKERS 

Application 

Portable receivers, small ta pe recorders, in
tercoms . 

Construction 

Flat square magnet system of Ferroxdure 300R. 

Technical performance 

0 
B d 

40 

0 

0 

0 

2422 257 24201 

/\ 1/ r\ 
./ 

I 

1Ztl11l 

~ 
\ 

I/ 
0o 50 100 200300 500 1 2 3 4 5 10kHz20 

re- impe- power total 
flux dance handling 

resonance 
magnetic version 

sponse 
frequency density curve at 1 kHz capacity flux 

(S1) (W) (Hz) (Mx) (Gs) 

Y4 y 4 1 200 6300 7400 
Y8 y 8 1 200 6300 7400 
Y15 y 15 1 200 6300 7400 
Y25 y 25 1 200 6300 7400 

AD4070/Y. 

RZ 22408-J 

catal. number 

1) 

2422 257 24201 
2422 257 24202 
2422 257 24203 
2422 257 24204 

1) When ordering, the last but one digit should be 2 for bulk packing and 6 for single
unit packing. 

Jctober 1968 
11 11 

D43 

--



--

lD 4070/Y. 

Dimensions in mm 

4 in ST ANDARD LOUDSPEAKERS 

2.8 max 
6.5max 

14.4max 

Baffle hole diameter 95 mm 

Weight: 85 g 

D44 

11 

7ZIUII 

11 
October 1968 
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AD 4080/X4-
AD 4080/225 

4 in STANDARD LOUDSPEAKERS 

Application 

Portable receivers, small tape recorders, in
tercoms. 

Construction 

Highly sensitive magnet system of Ferroxdure 
300R . 

Technical performance 

1 '14 

B 
2422 257 34301 A 2422 257 34305 

RZ 24635-1 

7ltll~ .. so 
d 

40 

V\ I ~ 

50 
dB 
40 

30 
vv ~ 

0 ,/ \ 0 

0 L 
..... Y 

V "' I ~ 
V 

20 

10 

0o 50 100 200 300 500 1 2 3 4 5 10kHz 20 
0 

0 50 100 200 300 500 1 2 3 4 5 10kHz 20 

re- impe - power total 
flux resonance 

version 
sponse dance handling 

frequency 
magnetic 

density catal . number 
curve at 1 kHz capacity flux 

(SG) (W) (Hz) (Mx) (Gs) 1) 

X4 X 4 3 165 17500 9800 2422 257 34301 
X8 X 8 3 165 17500 9800 2422 257 34302 
X15 X 15 3 165 17500 9800 2422 257 34303 
X25 X 25 3 165 17500 9800 2422 257 34304 
Z4 z 4 3 185 17500 9800 2422 257 34305 
Z8 z 8 3 185 17500 9800 2422 257 34306 
Z15 z 15 3 185 17500 9800 2422 257 34307 
Z25 z 25 3 185 17500 9800 2422 257 34308 

) When ordering, the last but one digit should be 2 for bulk packing and 6 for s ingle 
unit packing . 

:tober 1968 

11 11 
D45 

--
--



4 in STANDARD LOUDSPEAKERS 

AD4080/Z25 

Dimens ions in mm 

I~ 
0 

- · f- · ' ~-

0 
I!J ---
l? 

7Zti2U1 

.3max l 

105.2 max 7.9max 

ll7.2ma; 
39max 

~ 

Baffle hole diameter 96 mm 

We ight: 250 g 

D46 

11 11 
October 1968 



(AD3419.X) 

11 11 

4 m STANDARD LOUDSPEAKERS 

Primary application 

Portable receivers (in particular for AM/ FM) 

Deta il s 

High sensitivity 
Magnet of Ticonal 750 and a pot of s intered iron. 
Negligible stray field (at 1 mm distance from the 
magnet system , the stray field is hardly mea
surable). 

Technical performance 

5 

d 
40 

0 

8 

0 

0 

0 

0 

A04090/ X. 

I/\ V 
/ 

/ -
I 

1l61UU 

·~ 

ln 

'\ 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- nom. power total 
impe- handling 

re sonance 
magnetic 

version 
sponse 

frequency 
curve dance capacity flux 

(n) (W) (Hz) (Mx ) 

X8 X 8 2 180 11 800 
XIS X 15 2 175 11800 
X400 X 400 0 . 6 190 11 800 

flux 
density 

(Gs) 

10 000 
10000 
10000 

AD 4090/ X. 

RZ 20704·5 

catal. number 

1) 

2422 256 34301 
2422 256 34302 
2422 256 34303 

1) When ordering, the last but one digit should be 2 for bulk packing and 6 for single
unit packing. 

October 1968 

11 11 
D47 

--



AD 4090/ X. 4 IN STANDARD LOUDSPEAKERS (AD3419.X) 

Dimensions in mm 

max3.2 

~ 
-----: 

1}\ 

~- j~ - ( "' f--- ... 
::l, 

\ E 

0 I 

r 
i----- max 14.9 

~max16.7 

max 362 
7Z47121.1 

Weight: 125 g 

- D48_ \\ 11 
October 1968 



(AD3408.M) 

11 11 

AD4490/T. 

4" HIGH-QUALITY TWEETER LOUDSPEAKERS 

Primary applications 

Hi -Fi high -note reproduction . Particula rly su it
able for use in combination with high-qu ality 
loudspeakers for low- and medium -note repro 
duction . 

Details 

Equipped with a re latively small , but neverthe
less powerful magnet of Ticona l 750 , which en 
sures a high effic iency. 
Rigid cone suspension. 
Reproduction of high frequenc ies up to over 
20kHz. 

Technical performance 

0 

B 
2422 256 24101 40 

/ 
1---"-

0 
/f'- V 

1/ 

30 

0 

) 
0 

7Z4H&7 

I/\(' 
~'v V 

0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re - impe - power tota l 
resonance 

vers ion 
sponse dance handling 

frequency 
magnetic 

curve at 1 kHz capacity flux 
(rl ) (W) (Hz ) (Mx) 

T4 T 4 10 300 18 800 
T8 T 8 10 300 18 800 

RZ 21906-5 

flux 
density catalog number 

(Gs) 1) 

>7000 2422 256 24102 
>7000 2422 256 24101 

1) When ordering, the last but one dig it s hould be 2 for bu lk packingand 6 for s ing le
unit packing. 

October 1968 

11 11 
D49 



= 
= 

AD 4490/T. 

Dimensions in mm 

4" HIGH-QUALITY TWEETER 
LOUDSPEAKE RS 

-
~ 
~ 

B w 
3.7max ... ----, -22.3max -28.5max 

(AD3408 .M) 

~-c 
E 

· - - - -
~ 

M 

4 
5Qmax • 7Z498t.3 

Baffle hole diameter 96 mm. 

A red mark near one of the tags serves fo r in -phase connection with other loudspeak
e rs of our r ange . 

Weight: 140 g 

D50 

11 11 
October 1968 



11 

AD4680/M4-

AD4680/Z25 

4 x 6 m STANDARD LOUDSPEAKERS 

Application 

Radios (car and domestic), tape recorders and TV 
receivei-s . 

Construction 

Round magnet of Ferroxdure 300R. 
Weight of magnet 100 g. 
Pressed voice coil. 

Technical performance 

u ... ~~~. 

AD4680/M 

RZ 25809·1 

--AD4680/X 
---- AD4680/Z 

50 
dB 
4C 

30 h ..... - '"'\. 

50 
dB 
4C 

30 
/~ I P' ~ 

/ \ 
/ 

/ 

V \ 

\. 
/' " I 

20 20 

10 10 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re - nom. power total 
flux 

impe- handling 
resonance 

cata log number version 
sponse 

frequency 
magnetic 

density curve dance capac ity flux 2) 
(11) (W) (Hz) (Mx) (Gs ) 

M4 M 4 4 1) 125 18 000 > 10 000 2422 257 30209 
M8 M 8 2422 257 30211 
M15 M 15 2422 257 30212 
M25 M 25 2422 257 30213 

X4 X 4 6 1) 140 18 000 > 10000 2422 257 30205 
X8 X 8 2422 257 30206 
X l 5 X 15 2422 257 30207 
X25 X 25 2422 257 30208 

Z4 z 4 3 1) 155 18 000 > 10000 2422 257 30201 
Z8 z 8 2422 257 30202 
Z15 z 15 2422 257 30203 
Z25 z 25 2422 257 30204 

. ) With an input s ig nal in conformity w ith DIN 45573. 
~ )When ordering bulk packing add 20 to the las t two digits; when ordering single

unit packing add 60 to the last two digits. 

\ugust 1968 
11 11 

D51 

--



--

AD4680/M4-
AD4680/Z25 

Dimensions in mm 

4x6 in STANDARD LOUDSPEAKERS 

Jt:in1) 
1) Baffle hole and cleara nce depth required for cone movement at specified power 

handling capacity. 

A red mark near one of the tags serves for in -phase connection with other loud
speakers. 

Weight: 0. 26 kg. 

052 
11 11 

October 1968 



(AD3501. M) 

11 11 

AD 5060/M. 

5 m HIGH-QUALITY LOUDSPEAKERS 

Primary application 

5-8 litres acoustic enclosures. 

Details 

Equipped with a very sensitive Ferroxdure mag
net system. 
Specia l textile cone rim allows large amplitudes 
of the cone movements a t low freq uencies. This 
results in a n optimum bass reproduction in the 
smallest enclosures. Low resona nce frequency 
and wide frequency range. 

Technical performance 

0 

B 
2422 257 35101 

0 

r7 
0 Vv 
0 v 
0 

/ 

I/ 

7Z<oUl'5 

1---- "01 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- impe- power total 
dance handling 

resonance 
version 

sponse 
frequency 

magnetic 
curve at 1kHz capac ity flux 

(S1) (W) (Hz) (Mx) 

M4 M 4 6 85 29400 
M8 M 8 6 85 29400 

RZ 21906-13 

flux 
density catalog number 

(Gs) 1) 

9800 2422 257 35101 
9800 2422 257 35102 

1 ) When ordering , the last but one digitshould be 2 for bulk packingand 6 for single
unit packing. 

October 1968 l 
_. 11 

D53 

--



AD 5060/M. 5 IN HIGH -QUAUTY LOUDSPEAKERS (AD350l.M) 

Dimensions in mm 

--

!" 
~ l s;: '<>. n j~ "' - ~ ~ u X 

0 X 
E 0 

~ 
E 

~ 
7Z49845 

max 4.8 
max 121 max 23.9 

max 30 

max 3.2 max 57 -

Weight: 655 g 

D54 

11 11 
October 1968 



(AD3503R) 
(AD3503S) 

5 m WOOFER LOUDSPEAKERS 

Application 

In very small acoustic enclosures; suitable for fre
quencies of 38 to 2000Hz. See data sheet 9n the 10 W 
combination with tweeter AD2070/T in an acoustic 
box of 3 litres. 

Construction 

Round magnet 'of Ferroxdt.lr.e 300R. 
Weight of magnet 260 g:- , · 
Constant flux through moving voice coil. Rigid paper 
cone with a highly flexible butyl-rubber sus pens ion. 

Technical performance 

50 
dB 

40 

30 

20 

10 

IA0~601W. 

V -
' / [\. 

/V 

....... 

7ZIN1l 

0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re - nom. power total 
flux 

impe- handling 
resonance 

magnetic vers ion 
sponse 

frequency density 
curve dance capacity flux 

(1"2) (W) (Hz ) (Mx) (Gs) 

W4 w 4 10 1) 50 39000 > 9300 
W8 w 8 10 1) 50 39000 > 9300 

AD5060/W4 
AD5060/W8 

RZ 25052-32A 

catalog number 

2) 

2422 257 35301 
2422 257 35302 

1) In an acoustic enclosure of max . 3 litres, and conforming to DIN45573. 

2) When ordering, the last but one digit should be 2 for bulk packing and 6 for single
unit packing. 

)ctober 1968 
11 

055 

----



= 

AD5060/W4 
AD5060/W8 

Dimensions in mm 

5 in WOOFER LOUDSPEAKERS 

5min I) 

--rr; 
r 

(AD3503R) 
(AD3503S) 

1) Baffle hole and clearance depth r equired for cone movement at 10 W input. 

A r ed m a rk nea r one of the tags serves for in -phase connection with other loud 
speake r s of our r ange . 

We ight: 700 g 

- D56_ 11 11 
October 1968 



11 

5 m STANDARD LOUDSPEAKERS 

Application 

Radios (car and domestic), television sets, tape recorders, 
portable gramophones, intercoms. 

Construction 

Round magnet of Ferroxdure 300R. 
Magnet m ass 100 g. 

Technical performance 

0 ntnu 

A05080/M. 

0 
--AD5080/X. 
---- AD5080/Z. 

AD5080/M4 -
AD5080/Z25 

RZ 25905·1 
7ZU71io. 

dB 

40 

1- I/ 11'--r-. 

dB 

40 

ll\ y ~~ 
0 [7 ""' "\ 
0 1--

/ 
0 

0 
V .. ~.\.. , 

0 
~ .\ R' 

0 
/ ~ I 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re - nom . power total 
flux 

impe- handling 
resonance 

magnetic ca tal. number 
versibn 

sponse 
frequency density curve dance capacity flux 2) 

(S1) (W) (Hz) (Mx) (Gs) 

M4 M 4 4 1) 130 18000 > 10000 2422 257 35209 
M8 8 11 
M15 15 12 
M25 25 13 

X4 X 4 6 1) 140 18000 > 10 000 2422 257 35205 
X8 8 06 
X15 15 07 
X25 25 08 

Z4 z 4 3 1) 155 18000 > 10 000 2422 257 35201 
Z8 8 02 
Z15 15 03 
Z25 25 04 

1) Signal in conformity with DIN45573. 

2 ) When ordering bulk packing add 20 to the last two digits; when ordering sing le 
unit packing add 60 to the last two digits. 

!ptember 1968 
11 11 D57 

--



: --

AD5080/M4-
AD5080/Z25 

Dimensions in mm 

5 in STANDARD LOUDSPEAKERS 

48max 
31 .1 max 

1 ~4.3:"'' 
s max 

m 

Tr 
~ I 

I ~ 

~ CO I 
$2 0 

I 
I a 

'-t 

I 
~ g ~ g c 
LCl E 
-<i "'! LCl (D 

LCl ;:::: CO $2 

1Z U712 

1) Baffle hole and clearance depth r equired fo r cone movement at the specified power 
handling capacity . 

A red mark near one of the tags serves for in -phase connection with other loud 
speakers of our range . 

Weight: 260 g 

_ Dss ~~j 11 September 1968 
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AD5780/M4-
AD5780/ X25 

5x7 m STANDARD LOUDSPEAKERS 

Application 

Radios (car and domestic), television sets, portable gramo
phones, acoustic enclosures. 

Construction 

Round magnet of Ferroxdure 300R. 
Magnet mass 100 g . 

Technical performance 

50 
dB 

40 

30 

20 

10 

A05780/M. 
-- -A05780/X. 

, .... ~ 
JP 

r7 

1Ztl111 

,,; ~,_;. ~tr ~ I t\ 
,'\ 

I 
I 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- nom. power total 
flux impe - handling 

re sonance 
magnetic version 

sponse 
frequency density curve dance capacity flux 

(11) (W) (Hz) (Mx) (Gs) 

M4 M 4 4 1) lOO 17 500 > 9800 
MS 8 . 
Ml5 15 
M25 25 

X4 X 4 3 1) 115 17 500 > 9800 
XB 8 
Xl5 15 
X25 25 

1) Signal in conformity with DIN 45573 . 

RZ.25809-4 

catal. number 
2) 

2722 257 36105 
06 
07 
08 

2722 257 36101 
02 
03 
04 

2) When ordering bulk packing add 20 to the last two digits; when ordering single
unit packing add 60 to the last two digits. 

~ptember 1968 

11 11 
059 

--



AD5780/M4-
AD5780/ X25 

5x7 in STANDARD LOUDSPEAKERS 

----

Dimensions in mm 
57.5"''" 

34.2max 
5.3max 

1) Baffle hole and clearance depth r equired for cone movement a t the specified power 
handling capaci ty. 

A r e d ma rk near one of the tags ser ves for in-phase connection with other loud
speake r s of our range . 

We ight: 320 g . 

D60 

11 
September 1968 



(AD3701M) 

11 11 

AD 7060/MS 

6Y2 in HIGH QUALITY LOUDSPEAKERS 
Primary application 

Small closed cabine ts for monophonic and ster
eophonic reproduction. See "Recommended en
closures". 

Details 

Hi -F i reproduction over a very wide frequency 
range owing to the special double cone which 
has a very low resonance frequency and re pro
duces even the highest tones so as to ensure a 
true timbre. 
Great power-handling capac ity when placed in 
a closed cabinet hav ing a volume of maximum 
25 litres. 
Very high sensitivity owing to the large annular 
Ferroxdure magnet. 

Technical performance 

50 

d 
40 
B 

30 

0 

0 I 

2422 257 37102 

/ v 
f.--

/ 
/' 

n65m 

------ '\.. 
\ 

0o 50 100 200 300 500Hz 1 2 345 10kHz20 

power 
impedance 

total 
response resonance flux 

handling magnetic 
capacity 

a t 1 kHz curve frequency 
flux 

density 

(W) (st) (Hz ) (Mx) (Gs) 

10 5 M 55 42600 9500 

RZ 14210-Y 

catalog number 

1) 

2422 257 37102 

1) When ordering, the last but one digit should be 2 for bulkpacking and 6 for single
unit packing. 

October 1968 

11 11 
061 

--



-AD 7060/MS 6! in HIGH -QUALITY LOUDSPEAKERS (AD3701M) 

Dimensions in mm 

~ 

~ ~ ... ... 
lil'8. N 

"~ ~ · - - r---- ,.._m 
>< >< >< 
0 0 0 

~ 
E E E 

1P 
7Z45691 

m a x5.1 
max31.5 

max40.3 

max67 
max3.2 

Weight: 525 g 

D62 
11 11 October 1968 



(AD3703S) 

11 11 

AD7065/W8 

6Yl" HIGH-QUALITY WOOFER LOUDSPEAKER 

Primary application 

Small acoustic enclosures for low -note reproduc
tion. 

Details 

Very low resonance frequency, thanks to the rigid 
paper cone together with butyl-rubber cone rim. 
High flexible suspension of the cone, resulting in 
a sound reproduction with extremely low distor
tion, even at high powers. 
Housed in a we ll damped acoustic box, even in a 
small volume of 9 litres, and in combination with 
the right loudspeaker for the medium and high
note reproduction 1 ), this 6!" woofer loudspeaker 
meets the requirements of DIN 45500 (Hi -Fi) spec
ifications. 

Technical performance 
I I 

50 

dB 
40 

2422 257 37701 

RZ 23783-1 

?Z51928 

30 / 

Material of magnet system 
Weight of magnet system 
Height of air gap 
Length of voice coil 

power 
nominal 

handling 
response 

capacity 
impedance curve 

(W) (n) 

20 2) 8 w 

20 

10 

v 
/ 

/ 

I/ 
50 100 200 300 500Hz 1 

Ferroxdure 300R 
450 g 
5 mm 
9 .5 mm 

total 
resonance 

magnetic 
flux 

frequency 
flux 

density 

(Hz) (Mx) (Gs) 

28 45000 9600 

2 3 4 5 10kHz 20 

catalog number 3) 

2422 257 37701 

1) See data sheet "9 1 acoustic box for AD7065/W8 and AD5080/M4" . 
2) In an acoustic box of 30 litres or smaller conforming to the recommendations of 

DIN45573, page 2. _ 
3) For bulk packing the catalog number is 2422 257 37721, for s ingle -unit packing 

the catalog number is 2422 257 37761. 

October 1968 
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AD7065/W8 
·, (. ~ 

Di iTl~ns ions in mm 
I 

6!" HIGH -QUALITY WOOFER 
LOUDSPEAKER 

Baffle hole dia me te r 95 mm. 

We ight : 1 . 2 kg 

064 
11 

(AD3703S) 

~~ 
~ 
) 

K K K 
0 0 0 
E E E 
CO N N 
...;..j l!i 

~ 
a>~ L(l 

~ 
8.1max 7Z5 1807 

~~ 
35.4mox 

65.8 mox 

11 
October 1968 
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AD7080/ M4-
__ AD7080/ X8 

6~ m STANDARD LOUDSPEAKERS 

Application 

Radios (car and dom estic ), television sefs, acoustic en 
closures. 

Construction 

Round magnet of Ferroxdure 300R . 
Magnet mass lOO g . 

Technica l performance 

50 
d B 

40 

A0 7080/M. 
- - -- A07080/X. 

.v-

121171, 

, I'. 

~ r': ~x 1\ 30 

~ ... 1::: 
20 

' I ' 
I/ 

10 

0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- nom . power total 
flux impe - handling 

resonance 
m agnetic version 

sponse 
frequency density curve dance capacity flux 

(O) (W) (Hz ) (Mx) (Gs) 

M4 M 4 4 1) 95 17 500 > 9800 
M8 8 

X4 X 4 6 110 17 500 > 9800 
X8 8 

1) Signal in conformity with DIN45573. 

RZ 25905-5 

catal. number 
2) 

2422 257 37803 
04 

2422 257 37801 
02 

2) When ordering bulk packing add 20 to the last two digits; when ordering s ingle 
unit packing add 60 to the last two digits. 

'ptember 1968 

11 11 
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AD 7UHO/ M4-

AD7080/ XS 

Dimensions in mm 

6! in STANDARD LOUDSPEAKERS 

1) Baffle hole and clearance depth required for cone movement at the specified power 
handling capacity. 

A red mark near one of the tags serves for in -phase connection with other loud
speakers of our range. 

Weight: 300 g 

D66 

11 

September 1968 



(AD3729 .• ) 

11 

AD 7091/M4-
AD 7091 1 xaoo 

6% in STANDARD LOUDSPEAKERS 
Application 

TV receivers . 

Construction 

Small mounting depth a s a result of the inverted 
c onstruction. 
High sensitivity owing to the use of a Ticona l 
650 magnet. 
Absence of a stray field. 
When the speakers , which are supplied in a 
plastic envelope,. are built in, the front must 
be covered with a piece of muslin so as to pre
vent dust from entering the a ir gap . 

Technical performanc e 

,. 
0 so 

dB 
40 

AD7091/M. 
dB 
40 

30 
__.. 

-----
\I\_ ~ 

/ \ 
0 

20 

V 
0 

10 0 

RZ 19741-14 

. ' 

A07091/ X .. lr 
/ \r ~ 

r--r Ill 
I L, 

I 
0o SO 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

re- impe - power total 
flux resonance 

version 
sponse dance handling 

frequency 
magnetic 

density catalog number 
curve at l kHz ca pacity flux 

(11) (W) (Hz ) (Mx) (Gs) 1) 

M4 M 4 3 95 18 900 7000 2422 256 37004 
M800 M 800 3 95 18 900 7000 2422 256 37001 

X4 X 4 3 100 18 900 7000 2422 256 37005 
X800 X 800 3 lOO 18 900 7000 2422 256 37002 

1) When ordering , the lastbut one digitshould be 2 for bulkpacking and 6 for single
unit packing. 

>c tober l 968 

11 11 

D67 
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AD 7091/M4-
AD 7091 I X800 

Dimensions in mm 

-1---14'53=+0.1 

Weight: 250 g 

D68 

11 

6t in STANDARD LOUDSPEAKERS 

maxl55.2 

max36.7 

max4 

(AD3729 •• ) 

max42.2 

max3.2 max46.9 

11 
October 1968 



(AD4800M) 

11 11 

AD8050/M5 

8" HIGH-QUALITY LOUDSPEAKERS 

Primary application 

Hi -Fi and stereo eq uipment. See "Recommended 
enc losures" 

Detai ls 

High sensitivity, T iconal magnet . 
When these speakers are placed in an acoustic 
box or any other su itab le e nclosure, their sen
sitivity and response quali ties result in anal
most constant sound pressure over the e nti r e 
audible frequency range. 
Practically undistorted sound reproduct ion. 

Technical performance 

50 

dB 

"" 
30 

20 

10 

I 

2422 256 48002 

/ r-
,.... V 

V 

,{ 

7ZI>S5!10 

'V' 

\ 

0o 50 100 200 . ... ')()() Hz 1 2 3 4 5 10kHz 20 

power 
impedance total 

response resonance flux handl ing magnetic 
capacity 

at l kHz curve frequency 
flux 

density 

(W) (0 ) (Hz ) (Mx) (Gs ) 

6 5 M 60 58 300 13 000 

A 46102 

catalog number 

1) 

2422 256 48002 

1) When ordering, the last but one d ig it s hould be2 for bulk packing a nd 6 for s ing le 
unit packing. 

)ctober 1968 

11 11 
0 69 



" AD8050/M5 

Dimensions in mm 

8" HIGH -QUALITY LOUDSPEAKERS 

3 
PJ 

Strawboard ~ 
N 

(AD4800M) 

3 
PJ 
~.~---t-----~~~~==~ 
CO 
w 

We ight: 1 . 5 kg 

0(0 
11 

:.... 

max7911 
max80.8rf> 

max180 rf> 

11 October 1968 



(AD3803S) 

11 

11 AD8065/W8 

8 m HIGH-QUALITY WOOFER LOUDSPEAKER 

Application 

In small acoustic enclosures for Hi- Fi reproduction; 
suitable for frequencie s of 22 to 1800Hz. See data 

• sheet on the 20 W combination with AD5780/M4 in an 
acoustic box of 15 litres. 

Construction 

Round magnet of Ferroxdure 300 R . 
We ight of magnet 450 g. 
Constant flux through moving voice coil, resulting in 
a low di stortion. 
Rigid paper cone with highly flexible butyl-rubber 
suspension. 

Technical performance 
0 
B 

40 
A08065/W8 

0 
.... 

V 

/ V 
20 

10 

' .... 

0 
0 SO 100 ZOO 300 500Hz 1 2 3 4 5 10kHz 20 

nom. power total 
flux re-

impe- handling 
resonance 

magnetic 
version sponse 

dance capacity 
frequency 

flux 
density 

curve 
(S1) (W) (Hz) (Mx) (Gs ) 

W8 w 8 20 1) 28 45000 > 9000 

RZ 24709-5 

catalog number 

2) 

2422 257 38101 

1) Inanacousticenclosure of max . 15litre s, and conforming to DIN45573. 

~)For bulkpacking the catalog number is 2422 257 38121, for single-uni t packing 
2422 257 38161. 

)ctober 1968 
11 11 
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: . . 

AD8065/W8 

Dimensions in mm 

8 in HIGH-QUALITY WOOFER 
LOUDSPEAKER 

191.6max 
8.3max 
44.5max 

(AD3803S) 

1------"8'-"4"-'. 2~m_a_x -o-l7Z 98 625.1 

1 ) Baffle hole and clearance depth required for cone movement at 20 W input. 

A red mark near one· of the tags serves for in-phase connection wi th other loud
speakers of our range . 

Weight: 1. 35 kg 

072 
11 11 

October 1968 
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9710 M/01 
9710 AM/ 01 

8%" HIGH-QUALITY LOUDSPEAKERS 

Primary application 

Hi-Fi equipment. See "Recommended e nclo 
sures". 

Details 

High sensitivi ty, Ticonal m agnet. 
Particularly la rge a ir gap, resulting in the voice 
co il being complete ly enclosed by a uniform 
magnetic fie ld even at the largest amplitudes. 
No distortion will thus be exper ienced as the 
coil amplitude is disproportional to the current. 
Constant voice -coi l impedance throughout the 
e ntire frequency range, so that the output stage 
a lways has a perfectly matched load. 
Very smooth response curve . 
Clear bass response without boom effects, be
cause of mechan ical damping at low frequencies . 

Technical performance 

0 7ZC.Sil& 

B d 
40 

2422 258 48002 r- l.tv'-
v-h I 

0 v \ l..---' 0 

V 
V 
0o 50 100 200 300 500Hz 1 2 3 4 5 ,OkHz 20 

re- impe- pqwer tota l 
dance handling 

resonance 
version 

sponse 
frequency 

magnetic 
curve a t 1 kHz capac ity flux 

(!;1) (W) (Hz) ( Mx) 

M/01 M 7 10 50 98 000 
AM/01 M 800 10 50 98 000 

c 65233 

flux 
density catalog number 

(Gs) 1) 

8000 2422 258 48002 
8000 2422 258 48004 

l ) Whe n ordering, the last but one dig it s hou ld be 2 for bu lk packing a nd 6 for single 
unit packing. 

>ctober 1968 

11 11 
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::11 IU M/Ul 

9710 AM/ 01 

Dimensions in mm 

• 
3t3 
0 0 
)( )( 

3 3 U'lw 

0 0 ~'-.l 
)( )( __. __. 

;:;; p 
U1 <D 

Weight: 1.8 kg 

D74 

11 

8!" HIGH -QUALITY LOUDSPEAKERS 

r\ ' / 
\:J~cD Cl 

I 
""' 

Il l 
~ 

max75.9jll 

max86jll 

max192.5~ 

11 
October 1968 
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RECOMMENDEC 
ENCLOSURES 

GENERAL 

INTRODUCTION 

On the following pages drawings are shown of enclosures which will give flood 
results when used in combination with the indicated loudspeaker types. · 
We distinguish standard class and high -fidelity class combinations o 

Standard class 

In some of the combinations of standard quality, less expensive standard loud
speakers are employed, and the acoustic boxes can in general be made cheaply 
by the user himself. Yet, used in conjunction with a good radio, tape recorder 
or record player with amplifier, the enclosures will give the builder much pleas
ure because of their good quality of reproduction. 

High -fidelity class 

Combinations of this class have an exceptional performance thanks to the use of 
high -quality loudspeakers. Users are recommended to employ hi -fi equ ipment 
for best results 0 

POINTS TO OBSERVE WHEN ASSEMBLING ACOUSTIC BOXES 

All boxes are built up of three mains parts: 

- a front panel (1) 
- four side panels, fastened together (2) 
- a rear panel (3) . 

These components can be screwed together . Of course, the handy man may well 
decide to join the front panel and the four side panels toge~her in his own way o 
He should, however, remember the following pieces of advice: 

lo Use strong and rigid material for the sides, preferably multi-layer plywood 
or chipboard. 

2. Minimum wall thickn~ss is indicated on the Installation drawings. 

3. A suitable damping lining must be provided , e.g. cotton wool 2 cm thick. 

4. The enclosure must be acoustically sealed. 

5. Make sure that the loudspeaker is properly fastened and that there are no 
loose component parts . 

6 . Make sure to use suitable loudspeaker cloth because otherwise the sound 
might be muffled. 

October 1968 
11 11 075 
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RECOMMENDED 
ENCLOSURES 

ACOUSTIC BOX FOR 6%" LOUDSPEAKER 

This e nc losure can be built fo r loudspeaker AD7060/M5 (AD3701M ). 

Installation draw ing (dimensions in mm) 

r-~====:::, 

lo I!:! 
I 

:cl 
M 

----
I 

~· 
Technical data 

:;> uality class 
~ermissible music 

power 
=<reque ncy range 
mpedance at 1 kHz 

)ctober 1968 

11 

Hi -fi 

10 w 
100 -18000 Hz 
Ss-2 

[&'§®1%1 cotton wool 7Z 4 6634 

~g acovJtic bos with A07060/ M5 loU'ds~oklrr 

4oHH--+-H-l--l--+-l-++H-j 

2o H--t/4---+-+++-l--+-H-l--!---\J 
I 

10 J 
O~~~~LLL__L~_LLL~~. 
0 50 100 2.00 300 500Hz 1 2 3 4 5 10kHz 20 

11 
D77 
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fCI:\,;UMMII:NDI:D 

ENCLOSURES 
ACOUSTIC BOX FOR 6l" LOUDSPEAKER I 

. . . . . 
: 

This enclosure can be built for loudspeaker AD7060/M5 (AD3701M). 

Installation drawing (dimentions in mm) 

0 

~ 

' I 

l~i 
+2 

/. 

M- 1 
cotton wool 

7Z46685 

7Z .. 721U 
50 
dB 

acoustic boxw•lh AD706011o4 5 loucls~hr v- coosunt 
input.SOmW Technical da ta 

40 

Quality class Hi -fi 
Permissib le mu sic 

power 10 .W 
Frequency r ange 70-1 8 000 Hz 

30 

!--1'-. - ~ 

----V \ 
.I I 

20 

10 

Impedance a t 1 kHz 5 S1 
0 
0 50 100 2.00 3IXl 500Hz 1 Z 3 4 5 lOkHz 20 

D7~ , If 11 
October 1968 
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RECOMMENDED 
ENCLOSURES 

ACOUSTIC BOX FOR 8" LOUDSPEAKER 

This enclosure can be built for loudspeaker AD8050/M5 (AD4800M ). 

Installation drawing (dimensions in mm) 

----

7146670 

~cottonYroOOl 

Technical data 50 
dB 

7Z47JU.2 

acoustic box With A08050/Iol5 loudspe:oker VacOf'lstant 

inputa50mW 

Quality class Hi-Fi 40 

Permissible music 30 

power 15 w 
20 

~ 
.-- ~ "---J f-./ \ 

1/ \ 
Frequency range 80-18000 Hz 
Impedance at 1 kHz 5st 10 

I 

7 0 
0 SO lOO ZOO 300 500Hz 1 2 3 4 5 10kHz 20 

October 1968 

11 11 
079 
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RECOMMENDEC 
ENCLOSURES 

3 I ACOUSTIC BOX FOR AD5060/W. AND AD2070/T. 

This box can be built for the 5 in woofer AD5060/W4 or /WB and the 2!- in tweeter 
AD2070/T4 or TB. 
Main properties: max. 10 W; 90-20000 Hz; simple filter. 

Constructional data 

Nett volume 

Wall thickness 

Damping 

Fastening of the panels 

3 litres 

min. 7 mm 

5 cm damping material against the back 
panel 

with g lue, baffle with screws 

Both loudspeakers to be mounted behind the baffle, the tweeter acoustically sealed 
off from the woofer. 
The clearance depth for the woofer's cone movement falls within baffle thickness. 

Baffle holes 

Electrical and acoustical data 

Power handling capacity (DIN 45573) 

Frequency range (DIN 45500, Blatt 7) 

Cross -over filter 

Cross -over frequency 

Resonance frequency 

Nominal impedance 

Sensitivity: input power for an average 
sound level of 86 dB (4 J,!bar) over 
50-12500 Hz at 3 m distance from the 
box 

April 1968 
11 

diameters 108 mm and 52 mm, centre to 
centre distance min. 98 mm 

10 w 
90-20000 Hz 

1 mH in series with the ~oofer 
5 MF in series with the tweeter 

2000Hz 

llO Hz 

4 Q or 8 0 

SW 

11 
081 

----



RECOMMENDED 
ENCLOSURES 

3 l ACOUSTIC BOX FOR 
AD5060/ W AND AD2070/ T 

0 82 

7291617 

T 1 T 50 
dB 

40 
31 box with A05060/ W8 and A02070 / T8 

30 
~ / 1\ 

[7 \ 20 

10 

0o 50 100 200300 500Hz! 2 3 4 5 10kHz 20 

0 dB corresponds with 52 dB above 2xl0 -4 1-1bar 
V = constant; input = 50 mW at 400 Hz; microphone at 50 cm 

7Z98fl16 

) I I I 
50 

zc.n. 
40 

3 l box wi t h A05060/ W4 and AD 2070/ T4 

30 

"'" 
V ' r-.. __...,. 

V ......... V 

20 

10 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

11 11 April 1968 
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I RECOMMENDE~ 
ENCLOSURES 

9 I ACOUSTIC BOX FOR AD7065/W8 
AND AD5080/M4 

This box can be built for the 6~ in woofer AD7065/W8 and the 5 in loudspeaker 
AD5080/M4. (Instead of the 5 in loudspeaker, the 4 in tweeter AD4490/T4 can be used) 
Main properties: max. 20 W; 50-18000 Hz; filter available. 

Installation drawing (dimensions in mm) 

"' "' 

0"' ..t ..t 
"'-

Notes 

The 5" loudspeaker must be acoustically 
sealed off from the remainder of the en
: losure. 

fhe use of the cross -over filter, given in 
:he ·adjacent figure, is recommended. This 
'i lter has its cross -over frequency at 
l50 Hz; it can be ordered under the catalog 
tumber 4304 078 71330. 

)ctober 1968 

11 

7Z519ll 

~cotton wool 

11 
083 

--



RECOMMENDED 
ENCLOSURES 

9 l ACOUSTIC BOX FOR AD7065/W8 
AND AD5080/M4 

---

TECHNICAL DATA 

Quality class 
Nett volume 
Permissible music power 
Freque ncy r ange 

Resona nce frequency 
Impedance 
Sensitivity, measured at a distance 

of 3 m from the acoustic box 

Distort ion, measured at an average 
sound level of 86 dB, in the frequency 
range 

B d 

40 

0 

0 

10 

250 - 1000Hz 
1000- 2000 Hz 
2000-18000 Hz 

acoustic box with loudspeakers 

Jl~ltH.I 

V= constant 
A07065/W8 and input= SOmW 
A05080/M4 

-- f----., 

...--1- '-' ~ 
V 

0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

Hi -fi; in conformity with DIN 45500 (page 7) 
9 litres 
20 W; in conformity with DIN 45573 (page 2) 
50 -18 000 Hz; in conformity with DIN45500 

60Hz 
80 

(page 7) 

at a n input of 8 W the average sound level 
over the frequency range 50-12500 Hz is 
86 dB (4 11bar); in conformity with DIN 45500 

< 3% 
from 3 to 1% decreasing continually 
< 1% 

(page 7) 

7l5sUt.1 

acoustic box with loudspeakers V: BV 
A07065/W8 and A05080/M~ 

\ 
\ 
'\ '----. ..........,_ ~ ./ 

0
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

7UIUO.I 
0 5 

Q 
acoustic box with loudspeakers A07065/W8 

0 
and AOS080/M4 

I\ 
0 

\ 0 

0 '\.. 

0o SO 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

· Note: The sensitivity at frequencies from .1. 5 kHz upwards will be about 3 dB higher, 
if the MS version of the 5" loudspeaker is used, and the 3 rl resistor in the 
cross -over filter is short -circuited. 

D84 
11 11 

October 1968 
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RECOMMENDED 
ENCLOSURES 

15 I ACOUSTIC BOX FOR AD8065/W8 
AND AD3576RM 

This box can be built for the 8 in woofer AD8065/W8 and the .5x7 in loudspeaker 
AD3576RM (or AD5780/M4). 

Main ·properties: max. 20 W; 50-16000 Hz; filter available. 

Constructional data 

Nett volume 
Inside height x width x depth 
Wall thickness 
Damping 

15 litres 
400x225xl80 mm 
10 mm (minimum) 
5 cm damping material against the back 
panel 

Both loudspeakers to be mounted against front of baffle, the AD3576RM acoustically 
sealed off from the remainder of the compartment. = 

.pril 1968 

~ ·YJ· 

Insta llat ion drawing (dimensions in mm) 

11 11 
0 85 



RECOMMENDED 
ENCLOSURES 

15 1 ACOUSTIC BOX FOR AD8065/W8 
AND AD3576RM 

Electrical and acoustica l data 

Power handling capacity (DIN45573 ) 
Frequency range (DIN 45500, Blatt 7) 
Cross -over filter 
Cross -over frequency 
Resonance frequency 
Nomi na l impedance 
Sensitivity: input power fo r an average 
sound level of 86 dB (4 !-lb) over 
50-12500 Hz at 3 m from the box 
Distortion, measured at an average 
sound level of 86 dB 

50 
dB 

40 
151 box w;th AD8065/ W8 and AD3576RM J 

7tll] 

30 --- ~ 
r-

" 20 
I 

I 
10 

0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

50 z 
(.ll. 
40 

) 

30 

20 

10 

OdB corresponds with 52 dB above 
2 x 10 -4 !-lb V = constant; input = 
50 mW at 400 Hz; microphone at 
50 cm 

7ztun 

151 box with A08065/W8 ond A03S76RM 

\ / ' / -
0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

D86 

11 

20 w 
50-16000 Hz 
catalog number 4304 078 71330 
850Hz 
55Hz 
8Sl 

8W 

conforms to DIN 45500, Blatt 7; 
see curve. 

5 12. 
dto 
("I 

t 

I 

5 

2.5 

-r 
151 box w;u, AD8065/ W8 and AD3576RM 

........ - / 

" --V~ 

,,.,,. 

input law 

~ ~ 
0o 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

Circuit diagram of cross -over 
filter4304 078 71330 and loud
speakers 

' I I Aprill968 
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11 Rt:COMMENDED 
ENCLOSURES 

35 I ACOUSTIC BOX FOR AD1055/W8, 

AD5060/M8 AND AD3506SM 

This box can be built fo r the 10 in woofer AD1055/ W8 , the 5 in loudspeaker 
AD5060/M8 (AD3501SM ) for the medium notes and the 5 in loudspeaker AD3506SM 
or AD5080/M8 for the high notes . 
Main properties: max . 40 W; 40 - 20000 Hz 

Constructional data 

Nett volume 

Wall thickness 

Damping 

Mounting of the loudspeakers 

Baffle hole diameters 

35 1 

min . 13 mm 

box entirely filled with damping material 

behind baffle, each fixed by 8 screws . The 
AD5060/M8 and the AD3506SM shou ld be 
acoustically sea led off from the woofer. 

227 mm, 105 mm and 105 mm 

The clearance depth for the woofer's cone movement falls within the baffle thickness . 

Electrical and acoustical data 

Power handling capacity (DIN 45573) 

Frequency range (DIN 45500, Blatt 7 ) 

Cross-over network 

Cross -over frequencies 

Resonance frequency 

Nominal impedanc~ 

Sensitivity; input power for an 
ave rage sound level of 86 dB (4 J..tb) 
over 50 -12 500 Hz at 3 m from the box 

Distortion , measured at an average 
sound level of 86 dB 

April 1968 

11 

40 w 
40-20000 Hz 

see below 

500 Hz and 4000 Hz 

48Hz 

8Sl 

8W 

conform s to DIN 45500, Blatt 7; see curve 

11 

D87 

--
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ENCLOSURES 

5 

35 l ACOUSTIC BOX FOR AD1055/W8, 
AD5060/M8 AND AD3506SM 

50 
dB 

40 

30 

20 

10 

I 

0.5mH 

cross -over network 

7ZIIUI 

351 box with A010551W8, A050601M8 ond A03506 SM 

(VII ~ 
V 

0 
0 60 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

0 dB corresponds with 52 dB above 
2 x 10-4 J.ibar. V = cons tant; input = 

50 mW a t400 Hz; microphone at 50 cm 

7lt1Ul HIU)l 12. 
dto 
('I 

1 
.I 
0 

351 box with AD1055/ WS,A05060/M8 ond AD3506SM 

50 
z c.n 

40 
) 351 box with AD10551W81 AD5060/ M8 and A03506SM 

input!ew 
5 30 

I 

5 

5 1\ 
'- _, 

' ......... 

I 

\ / '\. '\. .-/ 
~ ~ 

20 

2. 10 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

0 
0 50 100 200 300 500Hz 1 2 3 4 5 10kHz 20 

0 88 

11 11 
April 1968 
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RECOMMENDE[ 
ENCLOSURES 

45 I ACOUSTIC BOX FOR AD1255/W8 AND 9710/01 

This enclosur e can be built for the high -quali ty loudspeakers 9710M/Ol and the 
AD1255/W8 (AD5201S/77). This i s a combination of one of the best middle and high
note loudspeakers and that remarkable woofer (also called "Bombardon") which has 
a resonance frequency of 29Hz. 

i1 Z 20890·9 

Rear view, box opened; top loudspeaker enc losed in plast ic pot. 

Technical data 

Quality c lass 
Perm issible music 

power 
Frequency range 
Impedance at 1 kHz 

October 1968 

11 

Hi -fi 

40 w 
40-18000 Hz 
7r2 

A012S5/W81ouclspeok•rl 
9710M / 01 loudspto.k~td 
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RECOMMENDED 
ENCLOSURES 

45 1 ACOUSTIC BOX FOR AD1255/W8 
AND 9710M/Ol 

Insta llat ion drawing (without plastic pot, dimensions in mm) 

059 

D90 
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45 1 ACOUSTIC BOX FOR ADl255/W8 
AND 97lOM/01 

RECOMMENDEI 
ENCLOSURES 

Notes 

1. The top loudspeaker must be acoustically sealed off from the remainder of 
the enclosure, otherwise it will affect the reproduction quality of the low -tone 
loudspeaker . The polystyrene pot is not available, a cubic wooden enclosure 
is a good alternative. 

2. For proper damping of the low tones, a partition must be placed between the 
two loudspeakers; this s hould be made from a perforated plate covered by two 
layers of flannel . 

3. The use of a cross -over filter is recommended. The one shown below has its 
cross -over frequency at 450 Hz and a rate of attenuation of 12 dB per octave ; 
it can be ordered under No . 3122 108 54130. 

)ctober 1968 
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Electronic organ assemblies 
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INTRODUCTION 

eL:e\,; I RUNit; 
ORGAN 
ASSEMBLIES 

As the only supplier of a complete range of assemblies for electronic church and 
concert organs, we are aware of special responsibilities. Not only must the units 
be exceptionally well designed and constructed but also, as a range, permit of infi
nite variety in their end product - the electronic organ. Further, our customers 
must be ·confident of a prompt and continuing supply and of first -class technical as
si stance. These we guarantee. 

We recognize that voicing an organ is a matter of personal taste and are therefore 
unwilling to inflict our taste on an organ -builder. We supply basic functions that for 
the most part onlyneed interconnecting, and leave the organ-builder free to develop 
his taste in voicing, number of key-boards, number and kind of stops, sound char
acter etc. 
To this end the transistorised units are complete in themselves and pose no techni
cal problems for the user. By adding equalizing networks and formant circuits, the 
organ-builder can voice an organ to his or his customer's needs. We can advise on 
the choice of networks as we can on any other aspect of building electronic organs 
for churches or concert-halls. 

Although the electronic organs built with our assemblies are much cheaper than 
equivalent pipe-organs of the same scope, we can truthfully say that it is very diffi
cult to distinguish their sound characters from those of pipe-organs. 

Our Instruction Manual 'Electronic Organ Assemblies' is available to electronic or
gan builders; it gives details of how to use our assemblies to the ·best advantage. 
As an example we describe the construction of a two manual, full pedal, organ of 
twenty-one stops; this is just an example, organs built with our assemblies can have 
any number of keyboards, any number of stops, and can be given the voicing and 
character that suits the individual builder and his customers. 

Do not hesitate to consult us; we are happy to advise on any aspect of the design and 
construction of electronic organs of professional standing. 

)ctober 1968 
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ORGAN 
ASSEMBLIES 

INTRODUCTION IL 

Typical layo ut for a s mall (2 manual) organ . 
A 51473 

noise 
oscillator unit 

manual rr unit 
+ 

frequency 
choir 

effect 
div ider 

un it 
unit 

manual I unit 

pedal unit 

power mix tu re pre - stage unit 
supplies reg ister unit 1 

register unit 2 
mixture unit 

7Z5276a 

Block diagram of above organ. 

E4 
11 11 
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, 4322 026 3764( 

SET OF 12 + 1 OSCILLATORS 

RZ 23681-19 
DESCRIPTION 

This unit contains 13 oscillaror circuits for the frequencies between 4096 Hz and 
8192Hz, spaced in 12 steps according to the equal tempered scale. 
The frequencies are generated as sine waves, but converted to square waves to 
drive the frequency dividers and to feed the ·input of the gatingcircuits of the highest 
octave. The inductance in each oscillator circuit can be fine tuned within a range of 
at least 250 Hz above and below the nominal frequency. 

MECHANICAL AND ENVIRONMENTAL DATA 

Overall dimensions 
Weight 
Ambient temperature range 

storage : 
operating: 

Max . relative humidity 

ELECTRICAL DATA 

396 mm x 123 mm x 45 mm 
800 g 

-20 oc to +70 oc 
+5 oc to +50 oc 

80% 

Note: A positive current value indicates a current flowing toward the circuit. 

Power supply 

Frequency range 

Frequency adjustment 
Stability /temperature 

)ctober 1968 
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Vp = +6V ± 10%; Ip = 18 mA 
VN = - 6V± 10%; IN= -22 mA 
4096 Hz to 8192Hz in 12 steps 
according to equal tempered scale 
± 250 Hz per oscillator 
~ 0.1 %o /°C 

11 
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4322 026 37640 I SET OF 12 + 1 OSCILLATORS 

Output data 

Output level "negative low" 

voltage 
load current 
transient charge over 
3 V in 1 ~s 

Output level "negative high" 

voltage 
load current 

Rise time trigger edge 
Tolerance between half pulse 
periods 

Input data 

From noise and choir effect unit: 
voltage 
current 

=-----E6_ 11 

at collector 

-V = max. -0.25VN 
-I = max. 0.9 mA · 

2.5 ne 

-V= min. -0.95VN 
+I = max. 0.03 mA 

tr = max. 1 ~s 

min. 1 Vp -p 
max. 0. 5 mAp-p 

11 

at emitter 

max. -O .OlVN 
max. 0.08 mA 

min. -0.17VN 
max. 0.1 mA 

~t~, -~.,_t;_2 _.j7ZSl2iO 

October 1968 
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4322 026 3 765() 
4322 026 3766() 

SET OF 12 FREQUENCY DIVIDERS 

DESCRIPTION 

The frequency dividers are a series of transistor flip -flops, each stage being trig
gered by the preceding, or in the case of the first stage, by the master oscillators. 
The set comprises twelve sub-units, each responsible for one note of the octave, 
and cont aining seven or eight stages . The first stage halves the frequency of the as 
sociated oscillator to give a note of the c4 octave, the second stage fo r the c3 oc
tave, and so on down to the contra octave , or in the case of an eight stage divider -
the sub contra. Both seven and eight stage dividers are standard, the last named 
being needed if a 32 ' pitch is included in the pedal unit. 

:Jctober 1968 
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Catalogue number 7 stages: 4322 026 37650 
Catalogue number 8 stages: 4322 026 37660 

11 
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t"'"'"' U;lt) ~ /650 
1322 026 3 7660 

SET OF 12 FREQUENCY DIVIDERS 

MECHANICAL AND ENVIRONMENTAL DATA 

Overall dimensions 
Weight 7 -stage version 

8 - stage version 
Ambient temperature range 

storage : 
operating: 

Max. relative humidity 

ELECTRICAL DATA 

396 mm x 289 mm x 75 mm 
2100 g 
2150 g 

-20 octo +70 oc 
+5 oc to +50 oc 

80% 

Note : A positive current value indicates a current flowing toward the circuit. 

Power supply 7 - stage version 

8 -stage version 

Frequency range 

Input data 

Voltage V AM 
Transient charge over 
3VinlMS 
Rise time trigger edge tr 
Length of driving pulse t1 
Time between two pulses T 

Output data 

Output level "negative low" 
voltage 
load current 

Output level "negative high" 
voltage 
load current 

E8 
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Vp = +6 V± Hl%; Ip = 60 mA 
VN = - 6 V± 10%; IN = - 550 mA 
Vp = +6 V± 10%; lp = 69 mA 
VN = -6 V± 10%; IN = -630 mA 
0 to 30kHz 

min. -0. 7VN; max. -0. 85VN 

2.3 nC 
max. l MS 
min. 2 MS 
min . 33 MS 

-V = max. 0.2 V 
+IQ = max. 0 mA 

-V= min. -0.15VN 
+IQ = max. 0. l mA 

11 
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4322 O:lb 3768(J 
4322 026 3769() 
4322 026 37930 

MANUAL UNITS 

DESCRIPTION RZ 23856-5 

In design and print-lay-out the three versions are identical, they differ only in the 
facilities provided. 
The main printed wiring board carries 61 sub-units, each sub - unit being connected 
to a particular key on the keyboard . The sub - units are in two parts : one having pro
vision for 5 gates to control the admission of tones to the stop circuits; the other 
having a network to delay the response of certain-pitches, plus facilities to insert 
wind -noise and gate the chiff. 
Each gate controls a particular pitch and can have two outputs, a saw-tooth for the 
open diapason and reed characters, and a square wave for the flute stops. 
When a key is depressed, all associated gates are opened and all outputs are admit
ted to the stop circuits, where the stop switches determine which output shall be
come audible. The outputs are fed to the stop-circuits via equalising networks that 
over the full compass of the keyboard pre-shape the tone to the main characters ,so 
that a single voicing network in each stop circuit can determine the specific char 
acter of the individual voices . 
In the second part of the sub - units, three networks are shared among the five pit
ches to delay the gating of a note for a specific period depending on its pitch. The 
same unit also gates the two chiff frequencies, obtained by strapping the chiff input 
to a selected output of the frequency dividers. The chiff frequency will be heard in 
advance of the note played, in the same way that partials precede the fundamental in 
pipe organs . 
Versions I and II are not fully equipped as far as the gating c ircuits are concerned 
experience having shown that the majority of organs do not need all the facilities 
available. Version Ill is fully equipped. 

Jctober 1968 
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4322 026 37690 
4322 026 37930 

Number of gates 
Gate-pitches 
Outputs square wave 
Outputs saw-tooth wave 
Catalogue number 

MANUAL UNITS 

Version I 

4 
81-41- 21- 22/3 1 

81-41-2 1- 22/3 1 

8 1-41-22/3 1 

4322 026 37680 

4 
81 

Version II 

8 1-41-2 1-2 2;3 I 
8 1- 41-2 1 

4322 026 37690 

11 

Version Ill 

5 
16 1-81-41- 21 -22;3 I 
16 1_8 I -41-2 I -2213 I 
16 I -8 I -4 I-2 I-22 I 3 I 
4322 026 37930 

All versions can be used for pitches one octave higher than those designated, this is 
of greatest interest for version Ill. This unit is so versatile as to be suited to any 
keyboard - great organ, swell organ, solo organ, etc. 

MECHANICAL AND ENVIRONMENTAL DATA 

Overall dimensions 
Weight 

versions I and II 
version Ill 

Ambient temperature range 
storage : 
operating: 

Max . relative humidity 

ELECTRICAL DATA 

671 mm x 276 mm x 75 mm 

5200 g 
5500 g 

-20 to +70 °c 
+5 to +50 °C 

80% 

Note: A positive current value indicates a current flowing toward the circuit. 

Gating circuits 

!~e~t- ~~~~ !~~ _e_~c_!l_ g_a_!:~ 

Output level "negative low" 
voltage 
current 

Output level "negative high" 
voltage 

E10 
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VN = - 6 V± 10% 
IN = -0.7 mA for each gate 

-VG =min. -0.15VN max. - VN 
-IG = max . 0.014 mA (at VG= 0 .15VN) 

-VG= max. 0.2 V min. 0 V 

11 
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Output level "negative low" 

Output level "negative high" 

RC time del ay circuits 

Power s upply 

Time delays 

October 1968 
11 

""~"""' u""o ~ 1 oou 
MANUAL UNITS 4322 026 3 7690 

4322 026 37930 

square wave output saw-tooth output 

- V = max . -VN - D..V max . 0 V 

D..V = ~V 
62 - n 

(n =number of 
operated keys) 

VN = -1.5 V ± 10% 
IN = -0.5 m A 

-V = min. 0 - D..V 

3 
D..V =--V 

62 - n 
(n =number of 
operated keys) 

between 2 ms and 25 ms (approx., 
depending on pitch and position in unit) 

11 
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4322 026 3 76 70 
4322026 37920 

PEDAL UNITS 

RZ 23856-7 

DESCRIPTION 

This unit is identical to the manual units as far as functions are concerned. The 
main printed -wiring board, however, has only 32 sub-units (each in two parts) cor
responding to the number of keys in the pedal. 
In ver sion I the first part of the sub - units is equipped with only three gating circuits, 
each with both square wave and saw -tooth wave outputs, for the pitches 16 ', 8' and 
4'. The second part of each sub-unit has 2 delay circuits and one gating circuit for 
the chiff frequency (instead of three and two as on the manual units). 
Version II is fully equipped. 

Number of gates 
Gate -pitches 
Outputs square wave 
Outputs saw-tooth wave 
Catalogue number 

>ctober 1968 
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Version I 

3 
16' - 8' - 4' 
16' - 8' - 4 ' 
16' - 8' - 4' 
4322 026 37670 

Version II 

5 
32' - 16 '- 8' - 4'- s1; 3 • 
32' - 16'- 8'- 4'- s1/3' 
32'- 16'- 8'- 4'- s1; 3 • 
4322 026 37920 

11 
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PEDAL UNITS 
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MECHANICAL AND ENVIRONMENTAL DATA 

Overall dimensions 
Weight 

vers ion I 
version II 

Ambient temperature range 
storage : 
operating: 

Max . relative humidity 

ELECTRICAL DATA 

396 mm x 276 mm x 7S mm 

2800 g 
2900 g 

- 20 octo +70 oc 
+S °C to +SO °C 

80% 

Note : A positive current value indicates a current flowing toward the circuit. 

Gating circuits 

Power supply 

Input data for each gate 

Output level "negative low" 
voltage 
current 

Output level "negative high" 
voltage 

Output data 

Output level "negative low" 

Output level "negative high" 

RC time delay circuits 

Power supply 

Time delays 

El4 
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VN = -6 V± 10% 
IN = -0. 7 mA for each gate 

-Vo =min . -0.1S VN ; max. -VN 
-Io = max . 0.014 mA (at v0 = O.lS VN) 

- v0 = max . 0.2 V min. 0 V 

square wave output saw-tooth output 

-V= max. -VN -£::;;.V max. 0 V 

£::;;.V = _i:.i__ V 
33- n 

(n =number of 
operated keys) 

-V= -VN 

VN= -l.S V±10% 
IN = -O.S mA 

-V =min. 0 -t:,.V 

3 
c:,.v = 33 - n V 

(n = number of 
operated keys) 

between 8 ms and SO ms (nominal) 

11 
October 1968 



11 

4322 026 3 7730 

NOISE GENERATOR AND CHOIR-EFFECT UNIT 

RZ 23681-21 

DESCRIPTION 

The noise and choir - effect circuits are combined on a single printed wiring board
The noise generator provides the background hiss that simulates the wind -noise of 
a pipe -organ, and is fed to the manual and pedal gating circuits via the resistor/ 
capacitor time delay circuits . 
The choir-effect unit consists of 5 individual oscillators with separately adjustable 
frequencies and amplitudes; these are fed to the master oscillators, where they 
randomly modulate the generated frequencies to prevent over -purity of tone . 
The third oscillator can be used as tremulant if required . 

Catalogue number: 4322 026 37730 

MECHANICAL AND ENVIRONMENTAL DATA 

Jverall dimensions 
Weight 

396 mm x 123 mm x 25 mm 
700 g 

'\mbient temperature range 
storage : 
operating: 

vlax. relative humidity 

: tober 1968 
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- 20 oc to +70 oc 
+5 °C to +50 °C 

80% 

11 
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432202637730 I 

ELECTRICAL DATA 

NOISE GENERATOR AND 
CHOIR -EFFECT UNIT 

Note: A positive current value indicates a current flowing toward the circuit. 

Power supply 

Noise generator 

Noise frequency band 
Noise amplitude 

Choir -effect unit 

Adjustable frequency range 
Output voltage 
Output current 

El6 
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Vp = +6 V ± H)%; Ip = 16 mA 
VN = - 6 V ± HJ%; IN = -16 mA 

20 kHz at least 
adjustable between 0 and 300 mV loaded 
with two manual and one pedal units 

between 0. 5 Hz and 10 Hz 
min. 2 Vp-p 
max. l. 5 m Ap-p 

11 



11 

114322 026 37750 

MIXTURE PRE-STAGE UNIT 

~, •• ,~~~,,~~~~~~\,~\\ttllt~lllllllllll\llltll~lllll!ll~t~'ll~ 
1: :'.r, ,';1,1

1 
.~.~.~ •• ~~.r.r, .r.r.' r,·,r.r 1. r. ,'.' ·,,, ,r 1 , , , • r 1 • 1 , 

. . . ---- -~ -

RZ 23681-17 

This llllit consists of 61 separate s tages each shaping a particular frequency for the 
m ain mixture llllit . 
The inputs are square waves direct fr om the master oscillators and frequency divi
ders; the frequencies used depend upon the type of mixture or cymbal to be construc
ted (based on 2 ' and!' or 11 /3 ' and 1/3 ' etc .) The outputs are saw-tooth waveforms 
:o suit the open diapason charact~r of the mixture stops . 

Catalogue number: 4322 026 37750 

1ECHANICAL AND ENVIRONMENTAL DATA 

•verall dimensions 
I eight 
rnbient temperat ure range 
s torage : 
operating: 
:ax, relative humidity 

:tober 1968 
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671 mm x 114 mm x 15 mm 
1050 g 

- 20 oc to +70 °C 
+5 oc to +50 oc 

80% 

11 
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4322 026 37750 11 MIXTURE PRE -STAGE UNIT 

11 

ELECTRICAL DATA 

Note : A positive current value indicates a current flowing toward the circuit. 

Power supply 

Input data 

Output level "negative low" 

Output level "negative high" 

Output data 

Output level "negative low" 

Output level "negative high" 

--

E 18 
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VN = - 6 V± 10% 
IN = -85 mA 

- Vc =min . - 0. 15 VN 
= max . -VN 

-le = max . 0 . 05 mA (per stage 
at VG = 0 . 15 VN) 

- Vc =min . 0 V max . 0 . 2 V 

- Vq =min . 0 V 

- Vq =min . - 0 .1 5 VN 
+Iq = max . 0.03 mA (per stage) 

October 1968 
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114322 02638190 

MIXTURE UNIT 

RZ 23856-6 

DESCRIPTION 

This llllit has 61 separate sub-llllits (one per key on the keyboard) each of which has 
two circuits, a four-input and a three - input mixture. The mixtures are quite sepa
rate, generally they ~re gated from different keyboards. If desired the outputs can 
be strapped to form chords of up to seven notes . The gates must then be strapped 
as well . 
The unit is so arranged that, by mixing outputs from the pre-stage, the organ build
der can construct chords to suit his own taste . 
Although the stages are basically similar , there are differences in component values 
along the keyboard, to compensate for the frequency dependence of the ear's sensi
tivity, and to meet specific voicing requirements . No equalising networks are need
ed, just a single voicing network in the stop circuits. 

Catalogue number : 4322 026 38190 

MECHANICAL AND ENVIRONMENTAL DATA 

Jverall dimensions 
V\' eight 
'\mbient temperature range 
storage 
operating 

..tax . r elat ive humidity 

11 

671 mm x 143 mm x 38 mm 
1800 g 

- 20 octo +70 °C 
+5 °C to +50 °C 

80% 

11 
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4322 02638190 11 MIXTURE UNIT 

11 

ELECTRICAL DATA 

Note : A positive current value indicates a current flowing toward the circuit . 

----= 

Power supply 

Input data 

Output level "negative low" 

Output level "negative high" 

Output data 

Output level "negative low" 

Output level "negative high" 

RC time delay 

E20 ll 

VN = -6 V± 10% 
IN = -1 mA (for each gate) 

- Vc = m in . - 0. 15 VN 
= max . - 0 . 25 VN 

-le = max . 0 . 027 mA (per sub- unit) 

-Vc =min. 0 V, max. 0.15 V 

AV = ~ V (n = number of 
62 - n operated keys) 

- Vq =min . - VN 

between 4 ms and 10 ms (actual value 
depends on position in unit) 

11 
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4322 02637720 

STOP UNIT 

RZ 23856-11 

DESCRIPTION 

Each stop-unit panel contains 11 plug-in printed wiring boards mounted on a chassis. 
Each printed wiring board contains .two stop circuits that can be used separately or 
together . 
They are completely equipped except for those components that affect voice, these 
may be inserted to suit particular needs and personal taste. 
The circuits contain provision for an input from the equalizing networks and an input 
for a chiff frequency. A potentiometer enables the volume of the stop to be adjusted 
:o suit the organ's location. 

Catalogue number : 4322 026 37720 

•ctober 1968 
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4322 02637720 I STOP UNIT 

11 

MECHANICAL AND ENVIRONMENTAL DATA 

Overall dimensions 
Weight 
Ambient temperature range 

storage : 
operating: 

Max. relative humidity 

ELECTRICAL DATA 

396 mm x llO mm x 140 mm 
1050 g 

-20 octo +70 °C 
+5 oc to +50 °C 

80% 

Note: A positive current value indicates a current flowing toward the circuit. 

Power supply 
voltage 
current 

Amplification 

E22 
11 

VN = -6 V± 10% 
IN = -0. 3 mA (for each stop-circuit) 
V out= min. 30 x Vin 

11 
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3122 108 59471 
3122 108 59480 

AT6381/01 
AT6381/03 

UHF TELEVISION TUNERS 

3ENERAL 

System 
Frequency range 
Intermediate frequencies 

picture 
sound 

Equipped with transistors 

RZ 20305-3 
CCIR 
470- 890 MHz (bands IV and V) 

38.9 MHz 
33.4 MHz 

These continiously variable UHF transistor tuners are designed for the reception of tele
tision signals in the UHF bands IV and V covering the frequency range of 470- 890 MHz. 
rhetuners with indication /01 are equipped with transistors AF 139 in both RF andmixer
>scillator stages; the /03 versions are equipped with transistors AF 186 in the stages men
ioned . Moreover the /03 versions have a damping resistor of 1000, located near the 
.echer system. 

"uning is achieved by a 4-gang variable capacitor, which is coupled to 1/4 .\-Lecher 
fires. 
'he spindleof the capacitor is broughtout directly through the tuner case, permitting the 
se of various forms of drives, e.g. push buttons. When no push buttons are used a suite
le reduction gear should be mounted on to the spindle, which will assist in reducing the 
irect axial spindle torque. 

ctober 1968 
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AT6381/01 
AT6381/03 

UHF TELEVISION TUNERS 3122 108 59471 
3122 108 59480 

Inside the case a stop has been mounted by which the spindle rotation is limited to approx , 
180°. This stop can be removed for motor tuning in case 360 ° angle rotation is required 
(clockwise or counter-clockwise), When slow motion dia Is are used the gearing should be 
about 1 : 40. 

Thanks to the use of transistors and 1/ 4 lt-Lecher wires an overall reduction in the size of 
the tuners has been made possible. 

TECHNICAL PERFORMANCE 

Transistors 

Supply 

Mechanical drive 

Frequency range 

RF bandwidth 

Intermediate frequencies 

/ 01 
RF amplifier : AF 139 

Mixer-osci I la tor: AF 139 

~~~c } 12V (9.5V min) 

ltotal - 8mA (without AGC) 

Direct to tuner spindle. 

/ 03 
AF 186 
AF 186 

Cmax= spindle fully turned in clockwise direction 
Max. permissible axial torque on the spindle= 
40 Ncm 

470-890 MHz 
(Angle of rotation approximately 180 °; frequency 
dependency approximately linear) 

10-20 MHz at the 3 dB points 

Picture IF 38.9MHz 
Sound IF 33.4 MHz 
The osci llatorfrequency is higher than the receiving 
frequency. The IF filter on the tune~ is adjusted 
to approximately 36.5 MHz. 

Aerial impedance 300 n symmetrical 

Standing wave ratio p < 3 

Maximum permissible input voltage 50 mYemf at 3000 

Gain 

Gain reduction 

Noise 

Image frequency rejection· 

F4 
11 

> 14 dB (for an IF bandwidth of 6 MHz at the 
3 dB points) 

> 30 dB (forward AGC) 

at 470 MHz :;; 10 dB (average 8.5 dB) 
at 800 MHz S 11 dB (average 9.5 dB) 
at 860 MHz :;; 12 dB (average 10.5 dB) 
at 890 MHz :;; 13 dB (average 11 dB) 

> 43 dB 

11 October 1968 



3122 108 59471 
3122 108 59480 

UHF TELEVISION TUNERS AT6381/01 
AT 6381/03 

IF rejection 

IF output 

Oscillator frequency stability 

Difference in amplitudes between 
picture and sound carriers 

Maximum permissible case 
temperature 

VERSIONS 

> 60 dB 

Capacitive foot coupling (capacity in the tuner 
-42 pF) 

Mosc 5 ± 150 kH z at suppl y-vqltage variations of 
± 10 % . 
tl. fosc <500 kHz, measured between 0 and 60 min 
after sw itch ing on and a rise of the ambient tem
perature from 25 °C to 40 °C, 

< 2 dB at nominal gain 
~ 4 dB at a gain reduct ion of 20 dB 

60 °C (at nominal value of the supply voltage ) 

AT6381/02, for Grea t Britain 
AT 6381/30, for France 

3122108 59490 
3122 108 59510 
3122 108 59500 AT6381/38 , for Ita ly and the FCC system 

)ctober 1968 
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3122 108 59470 11 AT6382/01 

U.H.F. TELEVISION TUNER 

System 
Frequency range 
Intermediate frequencies 

picture 
sound 

Equipped with transistors 

GENERAL 

RZ23508-1 

C.C.I.R. 
470-890 MHz (bands IV and V) 

38.9 MHz 
33.4 MHz 

This continuously variable u .h.f. transistor tuner is designed for the reception 
of television signals in the u. h .f. bands IV and V covering the frequency range 
of 470-890 MHz. 
The r.f. stage operates with a transistor AF 239; in the mixer-oscillator stage 
a transistor AF 139 is used. 

Tuning is achieved by a 4-gang variable capacitor, which is coupled to 1/4 A
Lecher wires . 
The spindle of the capacitor is brought out directly through the tuner case, per 
mitting the use of various forms of drives, e .g·. push buttons. When no push 
buttons are used a suitable reduction gear should be mounted on to the spindle, 
which will assist in reducing the direct axial spindle torque. 

ctober 1968 
11 11 F9 

----



AT6382/01 U.H.F. TELEVISION TUNER 3122 108 59470 

Inside the case a stop has been mounted by which the spindle rotation is limited 
to approximately 1800. This stop can be removed for motor tuning in case 360° 
angle rotation is required (clockwise or counter-clockwise). When slow motion 
dials are used the gearing should be about 1 : 40. 

Thanks to the use of transistors and 1/4 A-Lecher wires ap overall reduction in 
the size of the tuner has been made possible. 

TECHNICAL PERFORMANCE 

Transistors 
r .f. amplifier 
mixer -oscillator 

Supply voltages 
r. f. amplifier 
oscillator 

Total supply current without a.g.c. 

Frequency range 

Intermediate frequencies 
picture 
sound 

R. F . bandwidth at 3 dB 

Gain for an i .f. bandwidth of 
7 MHz at 3 dB 

Gain reduction (forward a.g.c.) 

Maximum permissible input voltage 
without modulation distortion 
at a cross modulation factor of I% 

Aerial impedance 

Standing wave ratio 

Noise, at 470 MHz 

FIO 

at 600 MHz 
at 800 MHz 
at 860 MHz 
at 890 MHz 

11 

AF 239 
AF 139 

+12 V (minimum +9.5 V) 
+12 V (minimum +9.5 V) 

approximately 8 mA 

470 - 890 MHz 

38.9 MHz 
33.4 MHz 
The oscillator frequency is higher than 
the signal frequency . 
The i.f. filter is adjusted to approxi
mately 36.5 MHz. 

10 - 18 MHz 

> 18 dB 

> 30 dB 

50 mVemf at 300 n 
20 mVemf at 300 n 
300 n 

p<3 

average value 7.0 dB (max. 8.5 dB) 
average value 7 . 0 dB (max. 8.0 dB) 
average value 7. 0 ·dB (max. 8 . 5 dB) 
average value 8 . 5 dB (max. 10.0 dB) 
average value 9.0 dB (max. 11.0 dB) 

11 October 1968 



3122 108 59470 U .H. F. TELEVISION TUNER AT6382/01 

Image frequency rejection 

I. F. rejection 

Oscillator frequency stability 
at supply-voltage variations 
of ±10% 
between 0 and 60 min after 
switching on and a rise of 
the ambient temperature 
from 25 oc to 40 oc 

I.F. output 

Difference in amplitude between 
picture carrier and sound carrier 

at nominal gain 
at a gain reduction of 20 dB 

Maximum permissible case 
temperature at the nominal 
value of the supply voltage 

Frequency variation with the 
angle of rotation 

Maximum angle of rotation 

Mechanical drive 

Permissible axial spindle torque 

ktober 1968 
11 

> 46 dB 

> 60 dB 

.::; ±150kHz 

<500kHz 

capacitive foot coupling. 
Capacitance in the tuner is approxi
mately 42 pF . 

.::; 2 dB 

.::; 4 dB 

60 °C 

approximately linear 

180° 

direct to tuner spindle. 
(Cmax = spindle fully turned in clock
wise direction.) 

~ 40 Ncm 

11 Fll 
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AT6382/30 

U.H.F. TELEVISION TUNER 

GENERAL 

System 
Frequency range 
Intermediate frequencies 

picture 
sound 

Equipped with transistors 

RZ 23096-t 

French u.h.f. 
4 70 - 890 MHz (bands IV and V) 

32.7 MHz 
39.2 MHz 

This continuously variable u.h.f. transistor tuner is designed for the reception 
of the French u.h.f. channels in the bands IV and V covering the frequency range 
of 470-890 MHz. 
The r .f. stage operates with a transistor AF 239; in the mixer-oscillator stage 
a transistor AF 139 is used. 

TUning is achieved by a 4-gang variable capacitor, which is coupled to 1/4 /\
Lecher wires. 
The spindle of the capacitor is brought out directly through the tuner case, per
mitting the use of various forms of drives, e.g. push buttons. When no push 
buttons are used a suitable reduction gear should be mounted on to the spindle, 
which will assist in reducing the direct axial spindle torque. 

)ctober 1968 
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Inside the case a stop has been mounted by which the spindle rotation is limited 
to approximately 180°. This s top can be removed for motor tuning in case 360° 
angle rotation is required (clockwise or counter -clockwise) . When slow motion 
dia Is are used the gearing should be about 1 : 40 . 

Thanks to the use of transistors and 1/4 A. - Lecher wires an overall reduction in 
the size of the tuner has been made possible. 

TECHNICAL PERFORMANCE 

Transistors 
r . f . amplifier 
mixer -oscillator 

Supply voltages 
r. f. amplifier 
oscillator 

Total supply current without a . g.c . 

Frequency range 

Intermediate frequencies 
picture 
sound 

R. F. bandwidth at 3 dB 

Gain for an i. f. bandw idth of 
7 MHz at 3 dB 

Gain reduction (forward a.g . c . ) 

Maximum permissible input voltage 

Aerial impedance 

Standing wave ratio 

Noise, at 470 MHz 

Fl6 

at 600 MHz 
at 750 MHz 
at 860 MHz 
at 890 MHz 

11 

AF 239 
AF 139 

+12 V (minimum +9.5 V) 
+12 V (minimum +9 . 5 V) 

approximately 8 mA 

470 - 890 MHz 

32 .7 MHz 
39.2 MHz 
The oscillator frequency is lower than 
the signal frequency . 
The i. f. filter is adjusted to approxi 
mately 36 . 5 MHz. 

10-14 MHz 

> 24 dB 

> 30 dB 

25 mVemf at 75 0 

75 0 

p < 3 

average value 6. 5 dB (max. 7. 5 dB) 
average value 6.5 dB (max . 7.0 dB) 
average value 6. 5 dB (max. 7. 0 dB) 
average value 8 . 0 dB (max. 9. 0 dB) 
average value 8 .5 dB (max . 10.0 dB) 

11 
October 1968 
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AT6382/30 

Image frequency rejection 

I . F. rejection 

Oscillator frequency stability 
at supply-voltage variations 
of ±10 % 

between 0 and 60 min after 
switching on and a rise of 
the ambient temperature 
from 25 °C to 40 °C 

I .F. output 

Difference in amplitude between 
picture carrier and sound carrier 

at nominal gain 
at a gain reduction of 20 dB 

Maximum permissible case 
temperature at the nominal 
value of the supply voltage 

Frequency variation with the 
angle of rotation 

Maximum angle of rotation 

Mechanical drive 

Permissible axial spindle torque 

)ctober 1968 

> 46 dB 

> 60 dB 

~±150kHz 

<500kHz 

capacitive foot coupling . 
Capacitance in the tuner is approxi 
mately 42 pF. 

< 2 dB 
< 4 dB 

approximately linear 

180° 

direct to tuner spindle. 
(Cmax = spindle fu lly turned in clock
wise direction . ) 

< 40 Ncm 

11 
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UHF TELEVISION TUNERS 

AT6385 
AT6386 

' RZ 18528-1 

These tuners ore push-button versions of the AT 6381/01 ond AT 6381/03. The tune.rs 
AT 6385/ 01 end AT 6385/ 03orefittedwith a VHF/ UHF switch, while tuners AT 6386/01 
end AT 6386/ 03 hove not . 
Up to four selections ore possible, each of which ma y be pre-odjusted to any UHF 
channel. For information on el l other properties of the tuners, see the data on the 
UHF television tuners AT 6381/01 and AT 6381/03. 

Dimensions in mm 

Catalog numbers 

AT6385/ 01 
AT6385/ 03 
AT6386/ 01 
AT6386/ 03 

ktober 1968 

3122 108 51050 
3122 108 00440 
3122 108 54380 
3122 108 54610 
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31 22 996 68400 

:.7ENERAL 

11 

AT 7650/90 

VHF TELEVISION TUNER 

System 
Frequency ranges 

Intermediate frequencies 
picture 
sound 

Equipped with tubes 

CCIR RZ 20117- 3 

47-68 MHz (band I) 
174-223 MHz (band Ill) 

38.9 MHz 
33.4 MHz 

Thissmall VHF tuner has a 13-positionturret switch equippedwith 10VHF·CCIR channel 
strips (channels 2 - 11) covering the frequency bands I and Ill '(47 - 68 MHz and 174-223 
MHz respectively). 
The tuner has a compact and simplified memomatic fine-tuning device at the front of the 
tuner, which is operated from the spindle of the turret; it can be adjusted to each indi
vidual channel. 

)ctober 1968 
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AT 7650/90 VHF TELEVISION TUNER 3122 996 6840( 

In the RF stage a PC 900 in neutrodyne configuration is used; the ,oscillator/ mi xer stage 
operates with a PCF 801. 

This tuner is supp lied wi th a bri dge circuit for coupling the IF output voltage of a UHF 
tuner to the first g~ id of the pentode part of the PCF 801: in this case this tube operates 
as an IF amp I ifier tube. 
There are two separate supply voltage connections(+ 135V ) available (one for the RF stage 
and oscillator stage 1 one for the mixer stage) 1 so that UHF/VHF reception can be effected 
by means of a simple D.C . supply switch. 

TECHNICAL PERFORMANCE 

Tubes 

Suppl y 

Tuning ranges 

PC900 (RF amplifier) } Vf = 12 V 
PCF801 1 triode part (oscillator) lt = 300mA 
PCF801

1 
pentode part (mi xer ) nom 

RF and oscillator stages: Vb= 135 V 
lmax = 25 mA (point 
A via resistor of 1 MO. 
to earth) 

Mi xer stage : Vb = 135 V 
1max = 11 mA 

band channel frequenc y range (MHz) carrier frequenc y (MHz) 
picture sound (switch position ) 

Ill 

Fine tuning range 

RF bandwidth 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

_ F24 _ ll 

47-54 
54-61 
61-68 

174- 181 
181- 188 
188- 195 
195-202 
202-209 
209-216 
216-223 

48.25 
55.25 
62.25 

175.25 
182.25 
189 . 25 
196.25 
203.25 
210.25 
217.25 

Band I : {j. f = 2- 5 MHz 
Bandlll : /j.·f = 2.5-8MHz 

53.75 
60.75 
67.75 

180.75 
187.75 
194.75 
201.75 
208.75 
215.75 
222.75 

Band I :<10MHz} h 3 dB . t 
Band Ill:~ 15 MHz at t e pom s 

11 October 1968 
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Ti Jt of the band pass cu rves 
IF frequencies 

)ctober 1968 
11 

VHF TELEVISION TUNER 

11 

AT 7650/90 

The RF bandwidth is measured at the testpoint H 
(which is external connected to earth via a 
resistor of 220 kO) of the mi xer grid with the 
oscillator in operation and V age = - l. 4 V. 
In Fig, 1 the ideal bandpass curves together 
with the tolerated deviations are shown . 
S 20% for all channels at V age=- 1.4 V 
Picture-carrier frequency: 38.9 MHz 
Sound-carrier frequenc y : 33.4 MHz 
The oscillator frequency I i es beyond the re
ceiving frequenc y . The IF primary coi I on the 
tuner is adjusted to approx imately 36.5 MHz 

Pkttn SOIJI'Id 
corrltr carrltf' 

I 5.5MHz 

- froq. 

B~10MHz on Band I 
~15MHz on Band 8I 

Fig. 1 

11 
F25 
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AT 7650/90 VHF TELEVISION TUNER 31 22 996 68400 

Aerial input impedance 
Reflections 
Gain 

Gain of the pentode part of the 
PCF801 used as an IF amplifier 
Noise 

Image frequenc y rejection 

IF rejection 

Reset accuracy 

Oscillator frequenc y stabi I ity 

Radiation 

A DJUSTMENT OF THE SUPPLY VOLTAGE 

300 Q symmetri ea I 
$ 40 % at maximum gain 
35 dB from aerial-emf to the grid of the first 
IF stage (for an IF bandwidth of 6.5 .MHz at 
the 3dB points and flat w ithin 5 %) 

20 dB 
Band I : $ 3.5 kT0 

Band Ill: $ 6.5 kT0 

Band I : > 60 dB 
Band Ill: > 54 dB 
Band I : > 40 dB symmetrical} for both pie
Band Ill : > 60 dB symmetrica I tu re and sound 
When switching from one channel to another 

and back again 6. fosc < lOO kHz 

6. f osc =± 150 kHz at variati ons of Vb osc of 
±" 10 % 
6. fosc :5: 250 kHz, measured between 2 mi
nutes and 60 minutes after switching on and 
an ambient temperature rise from 20 °C to 55 °C. 
Theradiationfromthetuner complies with the 
requirements specified by the German Post 
Office. 

When the tuner is used as a VHF mi xer (not as an IF amplifier for UHF reception ) the 
supply voltage for the mi xer at point L must be adjusted to+ 135V; the suppl y voltage 
for the RF amplifier and the oscillator at point M must also be adjusted to+ 135 V . 
Moreover point A must be connected to earth via a resistor of 1 MQ. (This resistor is neces
sary to prevent overloading of the PC900 ). 

TESTING OF THE IF BANDPASS CURVES 

For testing the IF bandpass curves use must be made of the testpoint N. The tuner hos to 
be set in one of the channels of band Ill ; the suppl y voltage at point M must be sw itched 
off (oscillator sw itched off). Point F must be connected to earth. 
When the tuner is used as a VHF mi xer, point H must be connected to ea rth via a resistor 
of 220 kQj the AGC vo ltage must be connected to point A . 
When used as an IF amplifier for UHF the resistor of 220kQ must be switched off and the 
AGC voltage must be sw itched over to point H . 

F26 
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3122 996 68400 V HF TELEVISION TUNER 

CATALOG NUMBER OF THE CHANNEL STRIPS 

channel indi cation 

2 E2V 
3 E3V 
4 E4V 
5 E5V 
6 E6V 

TUNER V ERSIONS 

type 

A T7650/ 11 
A T7650/ 18 
AT7650/ 21 
AT7650/ 25 
A T7650/ 38 
AT7650/ 39 
A T7650/ 80 
A T7650/ 82 
AT7650/ 84 
A T7650/ 86 

•ctober 1968 
11 

catolog number 

3122 997 57290 
3122 997 57300 
31 22 997 5731 0 
3122 997 57320 
31 22 997 57330 

for 

New Zealand 
the FCC system 
Great Britain 
France 
Ita ly (Italian IF ) 

channel 

7 
8 
9 

10 
11 

Ita ly (CC IR IF) 
Germany (11 channels ) 
Austria 
Fi nland 
Belgium 

25.5 14 

11 

AT 7650/90 

indication ca to log number 

E7V 31 22 997 57340 
E8V 31 22 997 57350 
E9V 31 22 997 57360 
E10V 31 22 997 57370 
E11V 3122 997 57380 

cato log number 

3122 108 54651 
3122 108 50091 
312210850061 
3122 108 50111 
3122 108 50081 
3122 108 50071 
3122 108 54071 
312210850021 
3122 108 50031 
3122 108 50051 

25 
~ 

7Z4Jtoi>J. l 

Fig. 2. Dimensions in mm 
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3122 1 OB 60160 

11 

AT 7652/SOT 

VHF TELEVISION TUNER 

GENERAL 

System 
Frequency ranges 

Intermediate frequencies 
picture 
sound 

Equipped with transistors 

CCIR 
RZ 20305-5 

47-68 MHz (band I) 
174-223 MHz (band Ill) 

38 . 9 MHz 
33.4 MHz 

This VHF transistor tuner has a 13-position turret switch equipped with 10 VHF-CCIR chan
nel strips (channels 2-11) covering the frequency bands I and Ill (47-68MHz and 174-
223 MHz respectively). 
The tuner has thesamememomatic fine-tuning system as used in the VHF tunerAT7650/90j 
it can be adjusted to each .individual channel. 

The RF stage operates with a transistor AF180 1). In the mixer stage and in the asci llator 
;tage a transistor AF178 is used. 

I) Known as AF180 double star 

)ctober 1968 
11 11 
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AT 7652/SOT 11 VHF TELEVISION TUNER 31 22 1 08 60 160 

Forward AGC con be applied to the RF stage by means of which a gain reduction can be 
obta ined of - 40 dB. 

The tuner is supplied w ith a bridge circuit for coupling the IF output voltage of a UHF 
tuner to the emitter of the AF 178 (mixer); in this case this transistor operates as an IF am
plifier gi v ing an additional gain of approximately 10 dB. 

TECHNICAL PERFORMANCE 

Transistors AF180 (RF amplifier) : IB -50 jJA 
lE = 2.5 mA 
Vagc = 12 V 

AF178 (oscillator} :lE - 1.85 mA 
IB - 0.92 mA 
Vb = 12 V 

AF178 (mi xer} : lE - 1. 9 mA 
IB - 1.15mA 
Vb = 12 V 

Tuning ranges 

band channel frequency range (MHz) carrier frequency (MHz) 
picture sound 

Ill 

(switch position) 

1 
2 
3 
4 
5 
6 
7 
8 
9 

10 
11 
12 
13 

Fine tuning range 

RF bandwidth 

Tilt of the bandpass curves 

F30 

11 

47-54 
54-61 
61-68 

174-181 
181-188 
188- 195 
195-202 
202-209 
209-216 
216-223 

48.25 
55.25 
62. 25 

175.25 
182.25 
189 . 25 
196.25 
203.25 
210.25 
217.25 

Band! LH=2.5-5MHz 
Bandlll M=2.5-8MHz 

53.75 
60.75 
67.75 

180.75 
187.75 
194.75 
201.75 
208.75 
215.75 
222.75 

Band I : < 14 MHz } . 
Band Ill:~ 12 MHz at the 3dB po1nts 

The RF bandpass curves are adjustable at 
lE = 2.5 mA 
< 25 % for all channels 

11 
October 1968 



3122 108 60160 VHF TELEVISION TUNER 

11 

AT 7652/SOT 

IF frequencies 

Aerial input impedance 
Ref I ect ions 
Gain 

Gain reduction 

Noise 

Image frequency rejection 

IF rejection 

Reset accuracy 

Minimum oscillator voltage 
Oscillator frequency stability 

Picture-carrier frequency : 38.9 MHz 
Sound-carrier frequency : 33.4 MHz 
The oscillator frequency lies beyond the re
ceiving frequency. The IF coil on the tuner 
is adjusted to approximately 36.5 MHz 
300 Q symmetrical 
~ 40% at maximum gain and lE= 2.5 mA 
26 dB from aeria I - emf to the first IF stage 
(for an IF bandwidth of 6. 5 MHz at the 3 dB 
paints and flat within 5%) 

40 dB at V age ~ 8 V 
lagc ~ 0.66 mA 
Is ~ 180 flA 
lE 8 mA 

Band I : s; 5 k T 0 

Band Ill : :::;: 9 k T 0 

Band I : > 32 dB }at V age= 12V and an in
Band Ill: >46 dB p.ut . voltage of the chosen 

s1gnal ::;: 100 flV 
Band I : > 40dB }at V age= 12 V; f9r both 
Band Ill : > 60dB picture and sound 
When switching from 'one channel to another 
and back again : /':,. fosc < 100 kHz 
100 mV 
Band I : Mosc $ -150kHz and ~+120kHz 
at a voltage variation from 12 V to 10 V. 
Band Ill : Mosc $-500kHz and ~+400kHz 
at a voltage variation from 12 V to 14 V. 
/':,. fosc < 400 kHz , measured between 0 and 
30 minutes after switching on and an ambient 
temperature rise from 25 °C to 55 oc. 

:ATALOG NUMBERS OF THE CHANNEL STRIPS 

)ctober 1968 
11 

channel 

2 
3 
4 
5 
6 
7 
8 
9 

10 
11 

indication 

E2T 
E3T 
E4T 
E5T 
E6T 
E7T 
EST 
E9T 
E10T 
E11T 

cata log number 

3122 10851820 
312210851830 
3122 10851840 
312210851850 
312210851860 
312210851870 
312210851880 
312210851890 
312210851900 
312210851910 

11 
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3122 108 65520 

11 

AT7672/90 

VHF /UHF TELEVISION TUNER 

System 
F1 equency ranges 

Intermediate frequencies 
picture 
sound 

With push-button unit 
Equipped with transistors 

APPLICATION 

CCIR 
47 - 68 MHz (band I) 
174- 230 MHz (band Ill) 

RZ 2266.6-1 

470 - 890 MHz (bands IV and V) 

38.9 MHz 
33.4 MHz 

. This push.-button television tuner has been developed for reception of television signals 
in the bands I, 11 I, IV and V (CCIR system). 

CONSTRUCTION 

The tuner is fitted with a push-button unit. Up to si x selections are possible, each of 
which may be pre-adjusted to any VHF or UHF channel. However for reception of 
colour television it is advisable to use the push-buttons 1 and 2 (see Fig. 1). 

The band selection slide switch (7, Fig. 1) is operated by a push-button which must 
be first fully depressed and then turned . 

>ctober 1968 
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AT7672/90 VHF/ UHF TELEVISION TUNER 

Ail dimensions are given in mm. 

F36 
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3122 108 65520 VHF/ UHF TELEVISION TUNER 

Fig. 2 . (Knobs are not deliv
ered with the tuners) 

)ctober 1968 
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knob pushed (maximum) 

knob pushed (bandswilching position) 

knob ushed (tuning position) 

knob out 

Fig. 

AT7672/90 

?ZS04SO 

----
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AT7672/90 VHF/ UHF TELEVISION TUNER 3122 108 65520 

lt has the following five positions in the order given: 
bands IV ·and V, band Ill, band I, reserve (for other systems) and test position(slide 
switch against limit). The band selection switch must be se t in the test position when 
i.f. signals are injected for aligning the i.f. circuit of the tuner and the i.f. ampli
fier. lt can be fixed in this position by means of a little pin (0.8mm <!>)through the 
aperture at the end of the switch. 

The tuner is provided w ith amounting plate, for building into the television rece iver . 
To prevent la rge temperature variat ions it is recommended to mount the tuner not in 
the top of the housing. 

For VHF and UHF reception the tuner has a separate r.f. amplifier, mixer and oscil
lator. 

it is possible to mount a fi Iter on the tuner to give an extra rejection of strong un
wanted signals (e.g. f.m. signals ). For ordering this filter use the cata log number 
3122 108 65030. 

The tuners are delivered without knobs,sca le, cover plate and pointer. Fo r suggestions 
on these parts, see the figures 8 to 11 inclusive. 

TECHNICAL PERFORMANCE 

Transistors 
r.f. a mplifier 
mixer 
asci llator 

Supply voltages 
r. f. amplifier 
oscillator 

Total supp ly current 
without a. g. c. 

with a.g.c. 
Frequency ranges 

Intermediate frequencies 
picture 
sound 

R.F. bandwidth at 3dB 
band I 
band Ill 
bands IV and V 

F38 

11 

A F 239 
AF 139 
AF 139 

+ 12V (minimum +9 .5V) 
+ 12V .(min imum +9 .5V) 

approximately 11 mA 
approximateiy 17mA 
47 - 68 MHz (band I) 
174 - 230 MHz (band Ill ) 
470- 890 MHz (bands IV and V) 

38.9 MHz 
33.4 MHz 
.The oscillator frequer:cy is higher than 
the signa I frequency. 
The i. f. fi Iter is adjusted to approxi
mately 36.5 MHz. 

8-12MHz 
8-i4MHz 
8-18MHz 

11 
October 1968 



3122 108 65520 VHF/ UHF TELEVISION TUNER AT7672/90 

Gain for an i. f. bandwidth of 
7 MHz et 3 dB 

bands I and Ill 
bands IV and V 

Gain reduction (see Figs 3 and 4) 
bands I and Ill 
bands IV and V 

Max imum permissible input voltage 
Aeria I impedance 
Reflection factor 
Noise, band I 

band Ill 
at 470 MHz 
at 650 MHz 
at 800 MHz 
at 860 MHz 
at 890 MHz 

--+ emitter current of r:f. transistor (mA) 
a; + 2 3 4 5 6 7 8 9 10 11 6 
:g, 
c 

.Q 

g , 
~ 

i -1 

0 

0 

-20 

-30 

-40 

-50 

' 

ctober 1968 

\ 

1\" 
r\\. 

470MHz 

800MHz 

Fig. 3 

11 

\ 
58MHz 

\'200MHz 

1\ 
\\ 
\ \ 

-
L;.--
({ 

\. \ 
I 

I '\ 
\, I 

? 22 dB (average value 26 dB ) 
? 18dB {average va lue 24 dB) 

2:' 40dB 
2:' 30dB 
18 mV 
300Q, symmetrical 

5 40 % 
5 7.0dB (average value 5.5dB) 
:5 7.5dB (average value 6dB ) 
:5 9.0dB (average value 6dB) 
:>: 9. 0 dB (average value 7 dB ) 
5 10.0dB (average value 8dB) 
:5 11.0dB (average value 9.5dB) 
:5 12 .0dB (average value 10dB) 

~ base voltage of r.f. transistor (V) 

a; +610 9 8 7 6 5 4 3 2 1 
:g, 

~~ ==- ~ 
...... ~t--. 

K ~" 

' \. ·~ t--saMHz 
).\ "\; 200MHz 

470MHz 
i -10 

800 MHz \\ \ 
\ 'i ,, \ 

\ ,, \ 
\ \ 

- 20 

\ \ 
I 

I i /. 
\ -30 

i, 
I I 

I ! 

-40 \I 

V 

-50 7ZS0447 

Fig. 4 
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AT7672/90 VHF/ UHF TELEVISION TUNER 3122 108 6552C 

Image frequenc y rejection 
band I 
band Ill 
bands IV and V 

I.F. rejection 
band I 
band Ill 
bands IV and V 

Oscillator frequenc y stability 
at a suppl y voltage variation from 
12 to lOV or from 12 to 14V 
at a temperature variation of 25 °( 

band I 
band Ill 
bands IV and V 

Reset accura cy 
I. F. output 

Difference in amplitude between 
picture carrier and sound carrier 
at nominal gain 

picture / 
earner 

? 60dB 
> 56 dB 
? 50 dB 

? 34dB 
? 60dB 
? 60dB 

::; 250 kHz/Y 

< 300kHz 
:S 700kHz 
:S 1 MHz 
< 250kHz 
bottom coupled band pass fi Iter . 
Capacitance in the tuner is a pproximatel y 
20 pF 

< 2.5dB 

sound 
carrier 

--r ~ 2.5dB 
, ___ ----=:::::~==+\----' 

Fig . 5 

angle of rotat ion frequenc y 
(deg) (MHz) 

band I 
20 ± 3 51 

Frequency variation w ith the angle of 
169! 3 65 

rotation, measured w ithout push-but ton 25! 3 178 
unit band Ill 124! 3 220 

148 + 3 227 

bands IV 8.5 470 ± 2 
and V 180 892 + 3 

F40 11 11 October 196R 



3122 108 65520 VHF/ UHF TELEVISION TUNER 

Maximum permissible ambient 
temperature at the nominal value 
of the supply voltage 60 °C 

AT7672/90 

Radiation in conformity w ith the requirements of 
VDE 0872 and of CISPR. See table below 

fundamental wave of channels 2, 3 and 4 
second harmonic of channels 2, 3 and 4 
fundamenta I wave of channe Is 5 and 6 
second harmonic of channels 8 to 11 inclusive 
third harmonic of channels 5 to 11 inclusive 
fundamental wave of u.h.f. channels 

MEASUREMENTS 

Conditions 

distance 

30 m 

30 m 
30 m 
10 m 
10 m 
10 m 

The suppl y circui t must be connected as given in Fig. 6. 

requirement 

< 50 iN / m 
S 30 iN/ m 
S 150 iN/ m 
< 90 iN/ m 
S 90fJV/ m 
S 450 fJV/ m 

The a.g.c. voltage can be adjusted by means of potentiometer R (sw itch S closed). 
The r.f. signals should be applied to the symmetrical aerial inputs . 
The aerial input impedance is 3000. 

symmetrical 

aerial input 

2- 8mA 

o-t----{1---® E (a.g.c.) 

.---+-@J (mixer) 

symmetrical 

aerial input 
(bands I'l (bands I and ill) ~--..JV.MI'N-----l 

and:ll) F (oscillator) 

D 
approx. 5 mA 

'------<A)-----' 

@) G (i .f. output) 

7Z50446 

Fig. 6 

)ctober 1968 
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AT7672/90 VHF/ UHF TELEVISION TUNER 3122 108 65520 

Gain measurements 

The circuit of Fig. 7 shou Id be connected to the i. f. output of the tuner (point G), 
to form an i. f. bandpass fi Iter and i. f. detector. The coupling capacitance (approxi
mately 39 pF)and the damping resistance (approximately 2700Q) should be so chosen 
that at 36.15 MHz the bandwidth curve is 7 MHzat 3 dB down, flat within 'i%. 
The gain is defined as~ (emf

300 
measured at the aerial input terminals). 

emf300 

Fig. 7 

SUGGESTIONS FOR ADDITIONAL PARTS 

A 11 dimensions are given in mm. 

Fig. 8 .Knob 

F42 

11 

approx. 
2.7k 

"'10.1±0.1 

68p 

11 

56k 

7Z504S1 
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VHF/ UHF TELEVISION TUNER 

95±02 
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95±n2 

109-8s 

~ 
~ 

Fig. 1 0 . Cover plate 
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3122 108 82000 

11 

V.H.F./U.H.F. TELEVISION TUNER 

Standard system 

Frequency ranges 

C.C.I.R. 

47 - 68 MHz (band I) 
17 4 - 230 MHz (band Ill) 

AT7680/90 

RZ 24108·11 

470 - 890 MHz (bands IV and V) 

Intermediate frequencies 
picture 
sound 

38.9 MHz 
33.4 MHz 

Tuning by means of two concentric knobs 

Equipped with transistors 

APPLICATION 

This v.h .f./u .h.f. television tuner has been developed for reception of television 
signals in the bands I, Ill, IV and V (C. C. I. R. system). 

CONSTRUCTION 

The tuner is fitted with a tuning device with two concentric knobs. With the aid of 
the outer knob a disc can be operated, which in its turn is setting the band selection 
slide switch to the desired band. With the inner knob, a channel out of this band can 
now be chosen. By slightly pushing the inner knob the tuner can be coarse tuned. Af
ter release of the knob, fine tuning is possible. The device is coupled to an indica 
tion mechanism consisting of a drum, onto which a scale can be fitted, and a poin
ter. 

October 1968 
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AT7680/90 V .H.F ./U.H.F. TELEVISION TUNER 3122 108 82000 

Dimensions are given in mm 

82 

- . --- ---~:::.::-- ---
~--------4----- _ _, 

- --f· _ ____ _ ...JL_ _ _ _ -- f-- · 

r------ ---:----- ----1 
------------41-- - ---

~control~ ~- -~-
(e.g. wobbulator} :-$M tf. eo~ •• •••••• •• • 
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3122 108 82000 

October 1968 
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V.H.F./U.H.F. TELEVISION TUNER 

symmetrical aerial 
input (bands I and lll) 

F ig. l 

AT7680/90 

11 
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Af7680/90 V.H . F . /U . H . F. TELEVISION TUNER 3122 108 82000 

The band selection switch has the following five positions in the order given: bands 
IV and V, band Ill , band I, r eser ve ( for other systems) and test pos itio"n (s lide 
s witch against limit). It mus t be set in the tes t position when i. f. signals are in
j eered for aligning the i.f. circuit of the tuner and the i .f. amplifier. It can be fix 
ed in thi s pos ition by m eans of a little pin (0. 8 mm ~ throug h the aperture at the 
e nd of the s wit ch . 

To prevent large temperature variation s it i s recommended to mount the tuner not 
in the top of the housing . 

For v .h . f. and u.h.f. reception the tuner ha s a sepa rate r.f. amplifi er, mixer and 
oscillator. 

It is possible to mount a filte r on the tune r to give an extra rejection of strong un 
want ed s ignals (e .g . f. m . s ignals) . For ordering thi s filter use the catalog numbe r 
3122 108 65030. 

The tuner is de li vered without knobs, scale , cover plate and pointe r . 

TECHNICAL PERFORMANCE 

Transi stars 
r. f. amplifier 
mi xer 
oscill ator 

Supply voltages 
r .f. amplifier 
osc ill ato r 

Total suppl y current 
without a . g . c . 

with a .g.c . 
Freque ncy r a nges 

Interm ed iate freque nc ies 
picture 
sound 

R. F . bandwidth at 3 dB 
band I 
band Ill 
bands IV a nd V 

F48 

11 

AF 23 9 
AF 13 9 
AF 13 9 

+ 12V (minimum+ 9. SV ) 
+ 12V (minimum+ 9. SV ) 

approximately 11 mA 
approximately 17 mA 
47 - 68 MHz (band 1) 
174 - 230 MHz (band Ill) 
4 70 - 8 90 MHz (bands IV and V ) 

38 . 9 MHz 
33.4 MHz 
The oscillator frequency is higher than 
the s ignal frequency . 
The i . f. filter is adjus ted to approxi
m atel y 36 . 5 MHz 

8 - 12 MHz 
8 - 14 MHz 
8 - 18 MH z 

11 Oct ober 1968 



3122 108 82000 V . H.F . /U . H.F . TELEVISION TUNER AT7680/90 

Gain for an i . f . bandwidth of 
7 MHz at 3 dB 

bands I and III 
bands IV and V 

Gain reduction (see Figs . 2 and 3) 
bands I and III 
bands IV and V 

Maximum permissibl e input voltage 
Aeri al impedance 
V.S.W.R. 

oise. band I 
band III 
at 470 MHz 
at 6:)0 MHz 
at 800 MHz 
at 860 MHz 
at 890 MHz 

--+ emitter current of r.f transistor (mA) 
3 4 5 6 7 6 9 10 11 iii +610 

c: ·a 
"' 
i - 10 

-20 

-30 

-40 

-50 

"' ig. 2 

....... 

Jctober 1968 
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:\ 

·~ 
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\ 
\\ 

470MHz 
800MHz-\ 
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\ 

11 

:g 

5 
~ 0 
" f 
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·~ 

i-ll 
58MHz 

\'200MHz 

\ - 20 

\ 
\ 

l 
. 

,\. 
-30 

a 
\ 
\ 

I /"\ 
-40 

\. I 

-50 

9 

::=: 22dB (average value 26dB) 
:::: 18dB (average value 24dB) 

> 40dB 
2: 30d8 
18 mY 
300 Sl, symmetrical 
< 2 .5 
.:::_ 7 . 0 dB ( aver age value 5. 5 dB) 
.:;:, 7. 5 dB (average value 6 dB) 
.:;:. 9. 0 dB ( average val ue 6 dB) 
.:::, 9 . 0 dB ( average value 7 dB) 
.:::_ 10.0 dB ( average value 8 dB) 
.:::, 11.0 dB ( average value 9. 5 dB) 
.:::_ 12.0 dB ( average val ue 10 dB) 

...,___ base voltage of r.f. transistor {V) 
67654321 

...:::::. ~ 

!'-- ~ 

" '-I'. 

' 1\.\. 
'\. .,_ 58MHz 

~"\ 200MHz 
470MHz-'~ 

800 MHz \\ \ 
\ ~ 

1\ \ 
\ 11\ 

i' 

\ 
\ 

/ . 
I 

I \ 
\ 

I 
/ 

V 

Fig . 3 
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'"'I /bHO I 90 V.H . F ./U.H.F. TELEVISION TUNER 3122 108 820( 

Image frequency rejection 
band I 
band Ill 
bands IV and V 

I . F. rejection 
band I 
band Ill 
bands IV and V 

Oscillator frequency stability 
at a supply voltage variation from 
12 to 10 V or from 12 to 14 V 

at a temperature variation of 15 °C 
band I 
band Ill 
bands IV andV 

I. F. output 

Difference in amplitude between 
picture carrier and sound carrier 
at nominal gain 

Fig. 4 

Frequency variation with the angle 
of r otation, measured without fine 
tuning system 

FSO 

11 

.:::60 dB 
_:::56 dB 

.2: SO dB 

.2: 34 dB 
_::: 60 dB 
_::: 60 dB 

.:::_ 250 kHz/V 

.:::_300kHz 

.:::_350kHz 

.:::_500kHz 
bottom coupled band pass filter 
Capacitance in the tuner is approximately 
20 pF 

< 2. 5 dB 

angle of rotation frequency 
(de g) (MHz) 

band I 20 ± 3 51 
169 + 3 65 

25 ± 3 178 
band Ill 124 + 3 220 

148 ± 3 227 

bands IV 8 . 5 470 ± 2 
and V 180 892 ± 3 

11 
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3122 108 82000 V.H.F./U .H. F . TELEVISION TUNER 

Maximum permissible ambient 
temperature at the nominal value 
of the supply voltage 60 °C 

AT7680/90 

Radiation in conformity with the requirements of 
VDE 0872 and of CISPR . See table below 

fundamental wave of channels 2, 3 and 4 
second harmonic of channels 2, 3 and 4 
fundamental wave of channels 5 and 6 
second harmonic of channels 8 to 11 inclusive 
third harmonic of channels 5 to 11 inclusive 
fundamental wave of u. h .f. channels 

MEASUREMENTS 

Conditions 

distance 

30 m 
30 m 
30 m 
10 m 
10 m 
10 m 

The supply circuit must be connected as given in Fig. 5. 

requirement 

.:£50 1-1V/m 

.:::_ 30 1-1V /m 

.:;: 150 J.N /m 

.:£90 J.N/m 

.:£90 1-1V/m 

.:£450 1-1V /m 

The a. g . c. voltage can be adjusted by means of potentiometer R (switch S closed). 
The r . f . signals should be applied to the symmetrical aerial inputs. 
The aerial input impedance is 300 r2. 

symmetrica I 
aerial input .---I-@ J (mixer) 

symmetrical 
aerial input 
(bands l'l (bands I and ill) ~---'VVVvW-----' 

and:ll) 

D I 
j 

)ctober 1968 

approx. 5 mA 

1....-.---{ A }----__. 

Fig. 5 

11 

F (oscillator) 

@ G ( i.f. output) 

?250446 

F51 
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AT7680/90 V. H. F. / U . H. F. TELEVISION TUNER 31 22 108 820( 

Gain measurements 

The circuit of Fig . 6 shouid be connected to the i.f. output of the tuner (point G), 
to form an i.f. bandpass filter and i.f. detector . The coupling capacitance(approxi 
mately 39 pF) and the damping resistance (approximately 2700 SI) shouid be so chosen 
that at 36. 15 MHz the bandwidth curve is 7 MHz at 3 dB down, flat within 5%. 
The gain is defined as eko (emf300 measured at the aeri al input terminals). 

VE RSIONS 

type number 

AT 7680/20 

AT 7680/25 

AT 7680/38 

AT 7680/39 

AT 7680/86 

AT 7681/90 

AT 7682/90 

F52 

emf300 

Fig . 6 

s ystem 

English (tuner equipped 
with silicon transistors) 

French 

Italian (Italian i. f.) 

Itali an (C .C .I.R. i.f.) 

5- system Belgian 

C.C.I .R . 

C . C . I. R. (tuner equipped 
with suppression filter) 

11 

approx. 
2.7k 68p 

aerial 
impedance 

75 SI 

75 SI 

300 SI 

300 SI 

300 SI 

75 SI (v . h.f.) 
300 SI (u.h.f.) 

300 SI 

11 

56k 

lOOk 

7ZS0451 

I~ e 
8: a 

cat alog number 

3122 108 82190 

3122 108 81990 

3122 108 81510 
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3122 108 82000 V.H.F./U.H.F. TELEVISION TUNER AT7680/90 

SUGGESTION FOR ADDITIONAL PART 

783 331 7.3 

...illL 
~+"-"--

-
- 1' 4 3 r2 

I 

12 1'11 10 9 8 7 '6 5 :f 
(j)"' 

I I -i 

1691 65 60 55 ~0 45 40 35 30 25 21 :rir 
~~ ~:~ ~ ~-~~t-a2 ~~ ~~ 
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3122 108 55440 

11 

AT 1020/01 

DEFLECTION UNIT 

RZ 20526-2 

For transistor-equipped television receivers 

APPLICATION 

This deflection unit is designed for use with the 11 inch 900 picture tube A28-14W and 
the 12 inch 900 picture tube A31-20W, in conjunction with the I ine-output transformer 
AT2042/ 01 and the linearity control unit AT4036 in transistor-equipped television sets . 

CONSTRUCTION 

The saddle-shaped line deflection coils are moulded so that the deflection centre is well 
within the, conical part of the picture tube. 
The frame deflection coi Is are wound on a ferroxcube yoke ring which is flared so that 
the frame and I ine deflection centres coincide. The provision of separate connecting points 
makes it possible to connect the frame deflection coi Is either in series or in parallel. 
At the rear, the line and frame deflection coi Is, as well as the yoke ring, are potted in 
polyester resin. · 
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AT 1020/01 

11 

Dimensions in mm 

58.5 
91 

Fig . 1 

TECHNICAL PERFORMANCE 

Maximum work ing temperature 
Line deflection coi Is 

Connecting terminals 
Inductance 
Resi stance 
Sensiti v ity 

Frame deflection coi Is 
Connecting terminals 
Inductance 
Resistance 
Sensitivity 

2 

G4 11 

DEFLECTION UNIT 31 22 1 08 55440 

83 
7Z47044.o 

95 °C 
parallel connected, see Fig. 2 
2 and 4 
81 1-1H 
0.15Q 
23iJVs/ cm 
series or parallel connected, see Fig. 3 
6 and 8 

2x21mH ~ 
2 x 15 Q when coi Is are series connj!cted 
9mW/cm2 

Fig. 3 
72476 99 
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3122 108 55440 DEFLECTION UNIT 

11 

AT1020/01 

MOUNTING 

The unit shou ld be mounted as far fo rward as possible on the neck of the picture tube, so 
that it touches the cone. 
External circuit connection is made to soldering tags, posit ioned as indicated in Fig. 1. 
If the frame deflection co i ls are to be connected in series, tags A and A' must be inter
connected; for parallel connection, tag 8 must be connected w ith tag A, and tag 6 with 
tag A' . 

To orient the roster correct I y , the unit may be rotated by hand on the neck of the picture 
tube, w ith which it ma kes a slip fit. A screw-tightened clamping ring, cooperative with 
a pair of rubber friction shoes , permits it to be locked, both a x iall y and radially, in the 
desi red position. 

CENTRING THE BEAM 

With the deflec tion unit mounted on the picture tube and clamped in position, the beam 
can be centred by rotating two, independentl y movable, steel magnet discs positioned 
adjacent the clamping ring . 

RASTER ADJUSTMENT POSSIBILITIES 

V ertica l pin-cushion distortion can be corrected by small ferroxdure rods, which can be 
mounted on the deflection unit brackets. Limited correction of asymmetrical vertical pin
cushion distortion can be achieved by unequal rotation of the rods . 

The shape of the corners of the roster can be adjusted by means of small rubber magnets 
having a centre hole to fit the pins on the rim of the deflection unit. 

Both the ferroxdure rods (cola log number 4312 020 60101 ) and the rubber magnets (cata log 
number 3122 104 02721 ) can be supplied on request. 

lc tobe r 1968 
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3122 108 55450 

11 

AT 1021/01 

DEFLECTION UNIT 

RZ 20526-2 

For tube-equipped television receivers 

APPLICATION 

This deflection unit is designed for use with the 11 inch 900 picture tube A28-14W and 
the 12 inch 900 picture tube A31-20W, in conjunction with the line-output transformer· 
!>.T2043 and the linearity control unit AT4037 in tube-equipped television receivers. 

:ONSTRUCTION 

rhe saddle-shaped line deflection coils are moulded so that the deflection centre is well 
vithin the conical part of the picture ·tube. 
"he frame deflection coi Is are wound on a ferroxcube yoke ring which is flared so that 
he frame and line deflection centres coincide. 
\t the rear the line and frame deflection coils, as well as the yoke ring, are potted in 
10lyester resin. 

he unit is equipped with a built-in NTC-thermistor(witha parallel connected carbon re
istor) connected in series with the frame coi Is in order to compensate for temperature 
ependence of the coils . By this, in frame-output circuits with voltage feedback for 
neorising the sow-tooth voltage a constant deflection current and so a constant picture 
eight has been obtained throughout the temperature range 25 °C to 85 °C. 
:>r frame-output circuits using current feedback it is possible to make connection to the 
ome coils without the NTC- thermistor. 

tober 1968 
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AT 1021 I 01 

11 

Dimensions in mm 

91 

Fig . 1 

TECHNICAL PERFORMANCE 

Maximum working temperature 
Line deflection coi Is · 

Connecting terminals 
Inductance 
Resi stance 
Sensitivity 

Frame deflection coi Is 
Connecting term inals 
Inductance 
Resistance 

Sensitivi ty 

Fig. 2 

GB 
11 

DEFLECTION UNIT 

83 

95 °C 
parallel connected , see Fig . 2 
2 and 4 
1.7 mH 
3. 6 Q 

108 1.Ns/ cm 
series connected, see Fig. 3 
6 and 8a (centre tap at A ) 
42 mH 

3122 108 55450 

7Z47044 

30Q, between connecting terminals 6 and 8 
38Q, between connecting terminals 6 and 8a 
9 mW/ cm2 

Fig . 3 

11 

NTC 
32Q 
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3122 108 55450 DEF:..ECTION UNIT 

11 

AT 1021/01 

MOUNTING 

The unit should be mounted as far forward as possible on the neck of the picture tube, so 
that it touches the cone. 

External circuit connection is made to soldering tags, positioned as indicated in Fig . 1. 

To orient the roster correctly, the unit may be rotated by hand on the neck of the picture 
tube, with which it makes a slip fit. A screw-tightened clamping ring, cooperative with 
a pair of rubber friction shoes, permits it to be locked, both axially and radially, in the 
desired position. 

CENTRING THE BEAM 

With the deflection unit mounted on the picture tube and clamped in position, the beam 
can be centred by rotating two, independently movable, steel magnet discs positioned 
adjacent the clamping ring . 

RASTER ADJUSTMENT POSS IBILITIES 

Vertical pin-cushion distortion can be corrected by small ferroxdure rods, which can be 
mounted on the deflection unit brackets . Limited correction of asymmetrical vertical pin
cushion distortion can be achieved by unequal rotation of the rods . 

The shape of the corners of the roster can be adjusted by means of small rubber magnets 
having a centre hole to fit the pins on the rim of the deflection unit. 

Both the ferroxdure rods (cata log number 4312 020 60101) and the rubber magnets (cata log 
1umber 3122 104 02721) can be supplied on request. 

ober 1968 
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3122 108 63060 

11 

AT 1030 

DEFLECTION UNIT 

RZ 20980-1 

For tube-equipped television receivers 

APPLICATION 

This deflection unit has been designed for use with 1100 (1140) picture tubes with a neck 
:liameter of 28 mm in conjunction with the line-output transformer AT2025/ 01 and the 
inearity control unit AT4034/ 01 in tube-equipped television receivers. 

:ONSTRUCTION 

"he saddle-shaped line deflection cai Is are moulded so that the deflection centre is well 
tithin the conical part of the picture tube. 
"he frame deflection coi Is are wound on a ferroxcube yoke ring which is flared so that 
1e frame and line deflection centres coincide. 
,t the rear the line and frame deflection coils, as well as the yoke ring, are potted in 
olyester resin. 

he unit is equipped with a bui I t-in NTC thermistor connected in series with the frame de
ection coils in order to compensate for temperature dependence of the coils. By this, 
1 frame-output circuits with voltage feedback for linearising the saw-tooth voltage a 
)nstant deflection current and so a constant picture height has been obtained up to 
•mperatures of 95 °C. 
>r frame-output circuits using current feedback it is possible to make connection to the 
Jme coils without the NTC thermistor. 

tober 1968 
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AT 1030 

11 

DEFLECTION UNIT 3122 108 63060 

Dimensions in mm 

40 for fitting 
ptastic bonded 

f m"OXdurQ magncrts lif=>'=~-~-~1.?' 

holder 
for plastic 

bondCld 
ferroxdurCi! 

rod rnognq:ts 

76 

Fig. 1 

TECHNICAL PERFORMANCE 

Max imum working temperature 
Line deflection coi Is 

Connecting terminals 
Inductance 
Resistance 
Deflection current at 18 kV for a 
deviation of 495 mm 
Sensitivity 

Frame deflection coi Is 
Connecting terminals 
Inductance 
Resistance between termina Is 6 and 8 

between terminals 6 and 8a 
at 25 °C 

Deflection current at 18 kV for a 
deviation of 390 mm 
Sensitivity 

Gl2 11 

95 °C 
parallel connected, see Fig. 2 
2 and 4 
2.9 mH 
4.6 Q 

2.29 Ap-p 
135 fJVs/cm 
series connected, see Fig. 3 
6 and 8 (centre tap at A) 
82 mH 
38 Q 

48 Q 

0.44 Ap-p 
4.8 mW/cm2 
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3122 108 63060 

4 

2 

Fig. 2 

MOUNTING 

DEFLECTION UNIT 

NTC 
lOQ 

11 

AT 1030 

6 

8 

Sa 7Z42226a . 2 

Fig . 3 

The unit should be mounted as far fo rward as possi b le on the nec k of thetpicture tube, so 
tha t it touches the cone . 

External circuit connection is made to soldering tags , positioned as indicated in Fig. 1. 

To orient the roster correctl y , the unit ma y be rotated by hand on the neck of the picture 
tube, w ith which it makes a sl ip fit. A screw-tightened clamping ring, cooperative w ith 
a pair of rubber friction shoes, permits ft to be locked, both a x iall y and radiall y , in the 
desired position . 

ADJUSTMENT POSSI Bl LIT I ES 

Vertical pin-cush ion distortion 

Vertical pin-cushion distortion can be corrected by small ferroxdure rod. magnets, which 
have been mount ed on the deflection un it brackets. Limited correction of asymmetrical 
vertical pin-cushion d istort ion can be achieved by unequal rotation of these magnets. 

Eccentricity of the picture tube 

l>.fteradjustment of the linear ity of the deflection current 1 the eccentricity of the picture 
tube and the deflection unit can be corrected by means of two independentl y movable 
: en t ring magnets. These magnets are diametrically magnetised . By turning the magnets 
¥ ith respect to each other the magnetic force of the resultant f ield of both magnets is 
Jdjusted . The direction of the resultant magnetic field is adjusted by turning the magnets 
.imultaneousl y . 
t shou Id be noted that these centring magnets can not be used for compensating the ef
ects of non-linearity or of phase differences between synchronisation and time base, as 
•therwise the correction needed becomes e xcessi ve and, even if the correct ion is w ithin 
he range of the magnets, curved I ines ma y appear in the centre of the roste r. 

•ctob e r 1968 
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AT 1030 

11 

DEFLECTION UNIT 3122 108 63060 

Horizon to I pin-cushion distortion 

Horizontal pin-cushion distortion con be corrected by two rod magnets of plastic bonded 
ferroxdure, which con be mounted on the two holders on the rim. 
When the deflection unit is used in conjunction with a 19 inch picture tube the use of 
these rod magnets is nece·ssory to get on optimum roster. 
These rod magnets con be supplied on request (cotolog number 3122 104 90360). 

Shope of the corners of the roster 

The shape of the corners con be adjusted by means of small plastic bonded ferroxdure 
magnets having a centre hole to fit the pins on the rim of the deflection unit. 
These four magnets con be supplied on request (cotolog number 3122104 93540). 

Gl4 
11 11 
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3122 107 31380 

11 

AT1040 ... 

DEFLECTION UNIT 

RZ 24284-13 RZ 242114-14 

For tube -equipped and transistor -equipped television receivers 

APPLICATION 

This deflection unit has been designed for use with 1100 (11 4°) picture tubes with a 
neck diameter- of 28 mm. The unit can be driven by the line-output transformer 
AT2036 (standard ), the AT2036/25 (which has auxiliary windings for 3xll0 V p) or the 
AT2034 (819/625 lines) in tube-equipped te levision sets, and by the AT2045 in fully 
transistorised television sets. 
The standard frame output transformer is the AT35 13, which can be used for tube 
and transistor-equipped television sets. 
The linearity control is accomplished by the unit AT4042/02. 

:ONSTRUCTION 

fhe frame deflection coils are wound on a ferroxcube yoke ring which is flared so 
:hat the frame and line deflection centres coincide . 

[he unit is equipped with a built-in NTC thermistor and a parallel resistor con 
tected in series with the frame deflection coils in order to compensate for temper
•ture dependence of the coils. By this, in frame -output circuits with voltage feed
•ack for linearising the saw-tooth voltage a constant deflection current and so a 
onstant picture height has been obtained up to temperatures of lOO °C. 
1or frame-output circuits using current feedback it is possible to make connection 
J the frame coils. without the temperature compensating network. 

::tober 1968 
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AT1040 

11 

DEFLECTION UNIT 3122 107 31380 

Dimensions in mm 

centring magnets no 
clamping ring 

I for fitting plastic 
bonded fxd magnets 

7.5 

Fig.1 

TECHNICAL PERFORMANCE 

Maximum operating temperature 

Maximum peak voltage between term ina ls 
of frame and line coi l (50 Hz) 

Line deflec tion coils 

Connecting terminals 

Inductance 

Res istance 

Peak to peak current 

Frame deflection coi ls 

Connecting terminals 

Inductance 

Resistanc;e between terminals 6 a nd 8 
between termina ls 6 and Sa 
at 25 °C 

Peak to peak current 

29.68min 
egmin 

l OO °C 

2000 V 

7291195.1 

paralle l connected, see Fig . 2 

2 and 4 

2 .1 mH ± 5% 

3 . 9 )2 ± 10% 

2 . 82 A± 2 . 5% 1) 

ser ie s connected, see F ig . 3 

6 and 8 (centre tap at A) 

66 mH ± 10% 

30 )2 ± 8% 

44 )2 2) 

545 mA ± 5% 3) 

1) At 18 kV acce lerator voltage and a deviation of 495 mm on the 23 inch reference 
picture tube . 

2) Variation of tota l circuit resistance within 10 to 95 oc is ± 0 .1 r2 when us ing the 
output transformer AT3513 . 

3) At 18 kV accelerator voltage a nd a dev iation of 390 mm on the 23 inch reference 
picture tube. 

Gl6 
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3122 107 31380 DEFLECTION UNIT 

11 

AT1040 

Characteristics measured at 18 kV accelerator voltage on a 23 inch reference pie
ture tube: 

Pin cushion distortion 

Trapezium distortion 

Barre l pattern distortion 

Line asymmetry 

Frame asymmetry 

Eccentricity of deflection centre 

Adj ustment range of centring magnets 

Geometry distortion 4) 

2 

Fig.2 

MOUNTING 

Ba Fig.3 

3 . 5% 4) 

3.5% 4) 

none 4) 

1.5% 4) 

> 5 mm diameter 
< 45 mm diameter 

Fig.4. The edges of the raster fall 
between the rectangles. 

430 
~I .- <Dl 

t 

--- ~ 

l 
7ZIIIl18 coj 

Fig.4 

The unit should be mounted as far forward as possible on the neck of the picture 
tube, so that it touches the cone. 

Externa l circuit connection is made to soldering tags, positioned as indica ted in 
Fig.!. 

To orient the raster correct ly, the unit may be rotated by hand on the neck of the 
picture tube , with which it makes a s l ip fit. A screw-tightened clamping ring per
m its it to be locked, both axially and radially , in the desired position. 

4) Measured without correction magnets. 

•ctober 1968 
11 11 Gl7 

--



AT1040 

11 

DEFLECTION UNIT 3122 107 31380 

ADJUSTMENT FACILITIES 

Vertical pin-cushion distortion 

Vertical pin-cushion distortion can be corrected by small ferroxdure rod magnets , 
wh ich have been mounted on the deflection unit brackets. Limited correction of a 
symmetrical vertical pin-cushion distortion can be achieved by unequal rotation of 
these magnets. 

Eccentricity of the picture tube 

After adjustment of the linearity of the deflection current, the eccentricity of the 
picture tube and the deflection unit can be corrected by means of two independently 
movable centring magnets of plastic -bonded ferroxdure . These magnets are d ia
metrically magnetised. By turning the magnets with respect to each other the mag 
netic force of the resultant field of both magnets is adjusted . The direction of the 
resultant magnetic field is adjusted by turning the magnets simultaneously. 
It should be noted that these centring magnets can not be used for compensating the 
effects of non -linearity or of phase differences between synchronisation and time 
base, as otherwise the correction needed becomes excessive and, even if the cor 
rection is wi thin the range of the magnets, curved li nes may appear in the centre 
of the raster . 

Notes 

To correct the corners of the raster small plastic bonded ferroxdure magnets can 
be supplied on request (catalog number 3122 104 94120). 

Gl 8 
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3122 1 08 391 00 

APPLICATION 

11 

LINE-OUTPUT TRANSFORMER 

For tube-equipped television receivers 
Without auxiliary winding 

AT 2025/01 

RZ 17574-1 

This line-output t ransformer has been developed to provide the required scanning 
amplitude for 19" or 23" picture tubes in television receivers presenting 625 lines at 
50 frames per second (CCIR) or 525 lines at 60 frames per second (USA). 
lt is intended for use in conjunction with deflection unit AT 1030, linearity control 
unit AT 4034/01, line-output tube PL504, rectifying tube DY802 and booster diode 
PY 88. The EHT is stabi lised at 18 kV. 

CONSTRUCTION 

The magnetic circuit of the transformer comprises a ferroxcube U-core and a ferroxcube 
1-core. Theprimarywinding 5-8and thesecondarywindings 1-2and 3-4(see Fig. 2) 
are polyester dipped and situated on one leg of the core. 
The EHT winding is polyester encapsulated and situated on the other leg. 

The transformer has been provided with four mounting pins and two threaded holes for 
mounting. 

External circuit connection is made to connecting pins, positioned os indicated in 
Fig. 1. 

October 1968 
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AT 2025/01 LINE-OUTPUT TRANSFORMER 3122 108 39100 

Length A-B= 40+5 

max66.5 

Fig. 1 

ELECTRICAL DATA (see Fig. 2) 

The electrical data are measured with a booster load at connection (5) of 1 mA and 
a capacitance of 100 pF between connections (1) and (4) at different values of capaci
tor C 4. 

C4 OpF 120pF 270 'pF 

Beam currenr I) 35 400 35 400 35 400 flA 

Supply voltage
2

) 240 240 225 240 V 
Booster voltage 640 650 618 660 V 
EHT voltage 18.1 18 . 0 16.4 17.6 kV 
Overscan 1) +6 +9 +12 o/o 
Stabi I ity down to 194 205 195 205 197 208 V 
Flyback ratio 17.2 17.5 17.9 o/o 
Internal resistance of EHT ::; 4.5 s 4.5 s 4.5 1 MQ 

1) A beam current increase of 200 1-1A results in an amp I itude increase of maximum 2%. 
2) Internal resistance of power supply= 250Q. 

G20 
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3122 108 39100 LINE-OUTPUT TRANSFORMER AT 2025/01 

C4 0 pF 120 pF 270 pF 

py 88 
Average booster current 103 100 135 104 m A 
Peak booster current 215 230 220 235 230 245 m A 
Booster current at end of 

scan 5 60 5 50 5 55 m A 

PL504 
Peak cathode current 280 360 280 360 280 360 m A 
Peak anode current 255 330 m A 
Average screen-grid 

current 10 13 m A 
Average screen-grid 

voltage 227 209 V 
Anode dissipation 9 w 
Screen-grid dissipation 3 w 
Thetransformercoreshouldnotbe left "floating", but must be connected to the chassis. 

Driving pulse of the PL 504: 
Cut-off time at least 19 % at- 100V 
Pea k voltage higher than- 120V 
Slope of leading edge of driving pulse less than 2j-is per 100V. The shape of the 
driving pulse in the conducting period of the PL504 should be such that the booster 
currentat end-of-scan (measured with zero beam current) just does not disappear. 

The maximum load on the transformer, including the booster load (but excluding the 
load of the VDR stabilization circuit) should not exceed 2.5W. 
This load results in a current increase of about 15mA. 

The maximum capacitive lood is (with a view to parasitic oscillations after fl yback): 

between ( 1) and (2) : 270 pF, 
absolute ma ximum permissible is e.g. (with C4 = 120 pF): 

270 pF between ( 1) (2) and 
330 pF between (3) (4). 

Line-output stage (see Fig. 2) 

C 1 4700 pF ceramic 
C2 1500 pF ceramic 
C3 270 pF ceramic,1000Vdc 
C4 0-270 pF ceramic,2000V p-p, 

amplitude adjustment 
C5 22000 pF paper ( 1300V, booster 
C7 56000 pF paper) capacitors 
C6 0.181-'F(S %)( 5 1) 
CB O. 20 1-1F (S %) ) -correctors 

1)The picture width depends on this value. 

or: 120 pF between (1) (2) and 
390 pF betwet:n (3) (4) . 

R1 2.2 MO., 1200 V p-p 
R2 1000 0., 1/4 W 
R3 2200 0., 2 W 2) 
R4 10MO., 1200Vdc 
R5 0.5 MO., potentiometer, booster 

voltage adjustment 
R6 1500 0., 1 W 
R7 2700 0., 1 W 
VDR 2322 564 90014 (91 0 V) 

2) With low supply vo ltage, dissipation ma y exceed 1W. 

)ctober 1968 
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AT 2025/01 LINE-OUTPUT TRANSFORMER 3122 108 39100 

Fig. 2 Fig. 2a 

The operation of the transformer is influenced by its surroundings. Variations in e
lectrical characteristics due to the influence of surrounding components, shields and 
circuitry can be compensated to a certain degree by selecting the right value for the 
capacitor C 4 parallel to part of the transformer primary . 

The deflection unit is connected to a secondary which is separated from the primary 
by the booster capacitor C5. Pulses for blanking, synchronisation, etc. are to be 
taken directly from the deflection unit connections. There is no auxiliary winding on 
this transformer. A circuit diagram of a flywheel synchronisation circu.it is given be
low. 

G22 

R14 

controt 

.,_.\f'#I'N-4>---' ftage 

1Z4JJI S.1 

11 

Fig . 3 

C11 
C12, C13 
C14 
C15, C16 
R11 
R12,R13 
R14 

R15, R16 
L 
D1, D2 

11 

6800 pF, ceramic 
1000 pF, ceramic 
0. 1 fJF, pol yester 
120 pF, ceramic 
10kQ, l/2 W 
39kQ, l/4 w 
5 MQ, trimmer 
potentiometer 
15 kQ, 1/ 4 w 
25-35 mH, choke 
OA202 
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3122 108 39100 LINE-OUTPUT TRANSFORMER AT 2025/01 

The split secondary offers two possibilities to the setmaker.lf the transformer is con
nected according to Fig. 2a, the conventional circuit is obtained, with booster ca
pacitor C 7= 56nF and $-correction capacitor C 8= 200nF (± 5%). 
If, however, the $-correction capacitor is placed between the two ha Ives of the 
secondary (C 6 in Fig. 2), the booster capacitance has to be reduced considerably 
(22 nF instead of 56 nF) because the parabola voltages on C 6 .and C 5 are of opposite 
sign. Besides, the $-correction capacitor has to be reduced (180nF). This means an 
important saving in cost. 

From connection (3)a parabola-shaped voltage of 90Vp-p can be taken for use in the 
TV set. 
If the resistive load on connection (3) is about 2700Q or less~ the resistor R ?(damping 
resistor against dynatron osci I lotions) can be omitted. The load resistance should, how
ever, not be lower than about 820Q. 

If the boosted d.c. voltage is needed elsewhere in the set, it has to be filtered from 
the booster parabola voltage and from the flyback peaks. 

MOUNTING 

The transformer can be mounted on either a printed-wiring board or a metal chassis. 
The latter should be apertured as shown in the mounting diagram, Fig. 4, to pass the 
pins. The transformer is secured by two 3mm screws. The mounting pins can be bent 
or soldered. 
When mounted on a printed-wiring board the transformer is secured by means of its 
four mounting pins and two 3mm screws. The fit of the connecting pins in a printed
wiring grid with a pitch of 0.1" is illustrated in Fig. 5. 

... r- ~-
7l<.Uft.l 

·4 " 
26 

24 

" 
10 

16 

" 
10 

Fig. 4 Fig. 5 12 10 
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AT 2025/01 LINE -OUTPUT TRANSFORMER 31 22 1 08 391 00 

Like the other connections, those to the PL504 and PY 88 can be soldered to the 
printed-wiring board. If bent upwards (as supplied) they are very sui table for direct 
connection to the anode caps of these tubes. 

- A tube socket for the DY802 (type AT 7130) comprising a resistor (R, Fig. 2) of 1. 6 Q 

is a va ilable; for ordering this socket the catalog number 3122 107 31240 should be 
used. See also the relevant data sheet. 

Certain mini mum distances between the transformer and neighbouring cam ponents and 
sh ields must be maintained. 
-The radial distance between the EHT coi Is and any flat metal part (free from sharp 

edges) shou Id be at least 25 mm. 

The axial distance from the EHT coil should be at least 15mm. 
- The distance from the EHT cap and lead shou Id be at least 25 mm. 
- The distance between the primary coi I and any flat and smooth m eta I part should be 

at lea st 1 0 mm. 
- The distance between the upper edge of the DY802 socket and the primary coi I 

should be at least 7 mm. 

In the design of a printed-wiring board and also of a handwired chassis the follow ing 
peak pulse voltages should be taken into account: 

Connection (1) 
(5), (4) 
(6) 

:- 500 V p-p 
: + 500 V p-p 
: + 1100 V p-p 

The capacitance of the leads to the PL504 and PY88 caps should be less than 2pF. 

Note: The transformer and the leads and components carrying high tension pulses shou Id 
be kept free from metal particles, so lder drops etc. 

The
0 

operating temperature of the transformer coi Is and the core shou Id not exceed 
95 C under worst circumstances, i.e. taking into account: 
- overvoltage 
- low atmospheric pressure (at high altitudes) implying bad cooling by convection 
-high room temperature (up to 45 °C ). 

Direct heat radiation from the PL 504 and PY 88 anodes to the transformer and the 
heater cable sh ould be avoided by a screen. (If this screen is made from insulating 
material, it should be placed at least 15mm from the coils.) 

The socket of the DY802 should not be exposed to any direct heat radiation from the 
PL 504 and the PY 88. 

The heater cable should be able towithstand 95 °C without the risk of the copper core 
damaging the insulating material under mechanical stress; a p.v.c. sleeve for me
chanical protection is sufficient. 

Ample cool air circulation should be provided around the transformer. 
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3122 108 32410 

APPLICATION 

LINE-OUTPUT TRANSFORMER 

For tube -equipped televi s ion r eceivers 
Without auxilia r y winding 

11 

AT 2036 

RZ 17574 -1 

T his line -output transformer has been developed to provide the required scanning 
amplitude for 17, 19, 20, 23 or 24 inch picture tubes in television receivers pre
s enting 625 lines at 50 frames per second (CCIR) or 525 lines at 60 frames per 
second (USA). 
It is intended for use in conjunction with deflection unit AT 1049, lineari ty control 
unit AT4042/02, line - output tube PL504, rectifying tube DY802 and booster diode 
PY88 . The EHT is stabilised at 18 kV . 

CONSTRUCTION 

The m agneti c circuit of the transformer comprises a ferroxcube U -core and a fer
roxcube !-core. The primary winding 5- 8 and the secondary windings 1-2 and 3- 4 
(see Fig . 2) are polyester dipped and s ituated on one leg of the core . 
The EHT winding i s polyester encaps ulated and s ituated on the other leg . 

The transformer has been provided with four mounting pins and two threaded holes 
for m ounting. 

External circ uit connection i s made to connecting pins, pos itioned as indicated in 
Fig .1. 

) ctobe r 1968 
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AT 2036 LINE -OUTPUT TRANSFORMER 3122 108 32410 

Dimensions in mm 

Length A-6=60 •ij 

max66.5 

F ig.1 

- E LECTRICAL DATA (see Fig . 2) 

The e lect ri ca l data are measured with a booster load at c onnection (5) of 1 mA and 
a ca pac ita nce of 100 pF between connections (l) a nd (4), at different values of cap
ac itor C4. 

C4 120 pF 270 pF 390 pF 

Beam current 1) 35 400 35 400 35 400 I-LA 
Supply voltage 2) 240 234 240 234 240 234 V 
Booster voltage 632 616 640 622 648 632 V 
EHT voltage 18 . 3 17 . 0 18 .2 16 . 9 18 .1 16. 8 kV 
Overscan l) +7 +9 +11 % 
Sta bility down to 212 217 215 220 21 7 222 V 
Flyback ratio 16 . 8 17 17 . 2 % 
Inte rna l resistance of EHT ~ 4 . 5 ~ 4 . 5 ~ 4 . 5 MS1 

I) A bea m c urre nt increase of 200 I-LA results in a n amplitude inc r ease of maximum 
2%. 

2) Interna l resistance of power supply= 180 Sl. 

G26 
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3122 108 32410 LINE -OUTPUT TRANSFORMER AT 2036 

C4 120 pF 270 pF 390 pF 

PY88 
Average booster current 110 150 109 149 110 150 m A 
Peak booster current 250 250 250 m A 
Booster current a t e nd 

of sca n 50 50 50 m A 
Peak booster vo ltage 5.4 kV 

PLS04 
Peak cathode curren t 280 330 m A 
Peak anode current 270 320 m A 
Average screen -grid 

c urrent 10 m A 
Average sc reen-gr id 

vo ltage 220 V 
Anode dis s ipa tion 11. 5 w 
Screen -gr id d issipation 3 w 
Pea k a node vo ltage 6 . 8 kV 

The transformer core s hould not be left "floating", but must be connected to the 
chassi s . 

Driving pul se of the PL504: 
Cut-off time at least 19% at -lOO V 
Peak voltage hi gher than - 120 V 
Slope of leading edge of driving pulse less than 2 /AS per 100 V . The shape of the 
driving pulse in the conducting period of the PL504 should be such that the booster 
current at end -of -scan (meas ured with zero beam current) just does not disappear . 

The maximum load on the transformer, including the booster load (but excluding the 
load of the VDR s tabili zation circuit) should not exceed 2. 5 W. 
Thi s load results in a c urrent increase of about 15 mA. 

The maximum capacitive load i s (with a view to parasitic oscillations after flyback): 

to be established 

Line -output s tage (see F ig . 2) 

Cl 4700 pF ceramic Rl 2 . 2 MS?, 1200 Vp -p 
C2 22000 pF ceramic R2 1000 n, 1/4 w 
C3 270 pF ceramic, 1000 Vdc R3 2200 n, 2 w 2) 
C4 120-390 pF ceramic , 2000 V P-P' R4 10 MS?, 1200 Vdc 

amplitude adjustment RS 0 . 5 MS?, potentiometer, booster 
CS 27000 pF} pa per, 1300 V voltage adjustment 
C7 56000 pF booster capacitors R6 1soo n, 1 w 
C6 0.22!-!F(S%)} l R7 2100 n, 1 w 
CS 0 _27 !AF (S%) S -corrector s ) VDR 2322 564 90014 (910 V) 

l) T he picture width depends on this value . 
2) With low supp ly voltage , dissipation may exceed l W. 

Oc tober 1968 
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AT 2036 LINE -OUTPUT TRANSFORMER 3122 108 32410 

alternati'W'e circuit 

Fig . 2. Fig.2a 

The operation of the transformer is influenced by its surroundings . Variations in 
electrical characteristics due to the influence of surrounding components, shields 
and circuitry can be compensated to a certain degree by selecting the right value 
for the capacitor C4 . 

The deflection unit is connected to a secondary which is separated from the primary 
by the booster capacitor C7. Pulses for blanking, synchroni sation, etc. are to be 
taken directly from the deflection unit connections. There i s no auxiliary winding 
on this transformer. A circuit diagram of a flywheel synchronisation circuit is 
given below. 

!c12 Cll 6800 pF, ceramic 
+ Cl2, Cl3 1000 pF, ceramic 

Cl4 0.1 MF, polyester 
C15, Cl6 120 pF , ceramic 

R14 Rll 10 k\2, l/2 w 
control Rl2, Rl3 39k\2, l/4W 
voltage 

Rl4 5 M\2, trimmer r pot en tiometer 
Rl5, Rl6 15 k\2, 1/4 w 
L 25-35 mH, choke 
D1, D2 OA202 

Fig.3 
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3122 108 32410 LINE -OUTPUT TRANSFORMER AT 2036 

T he sp lit secondary offers two possibilities to the se tmaker . If the tra nsformer is 
connected according to Fig . 2, the conventiona l circu it is obtained, with booster 
ca pacitor C7 = 56 nF and $-correction ca pacitor CS = 270 nF (±5%) . 
If, however, the S -correction capacitor is placed between the two ha lves of the 
sec_onda ry (C6 in Fig . 2a), th e booster capacita nce has to be r educed c onsiderably 
(27 nF instead of 56 nF ) because the pa r abo la voltages on C6 a nd CS are of opposite 
s ign . Besides, the S -co rrection capacitor has to be reduced (220 nF) . This means 
a n important savi ng in cost . 

From connection (3) a parabola -shaped voltage of 90 V p -p can be taken for us e in 
the TV set. 
If the res istive load on connec tion (3) is about 2700 SI or less, the resistor R7 
(damping resistor aga inst dy natron oscillations) can be omitted . The load res is 
tance should , however , not be lower than about 820 SI . 

If the boosted d .c . vo ltage is needed e lsewhere in the set, it has to be fi ltered from 
the booster parabola voltage and from the flyback peaks. 

MOU NTING 

The transformer can be mounted on either a printed-wiring board or a metal chas
sis . The latter should be apertured as shown in the mounting diagram, Fig .4, to 
pass t he pins. The transformer i s secured by two 3 mm screws . The mounting pins 
can be bent or soldered . 
When mounted on a printed -wi ring board the transformer i s secured by means of its 
four mounting pins and two 3 mm screws. The fit of the connecting pins in a printed
wiring grid with a pitch of 0.1 inch is illustrated in Fig. 5 . 

Fig .4 Fig. 5 

Oc tober 1968 
11 

e=2.54 
-~ I~' 

+-1-+-l--H-1-+-H+-H-1-+-t-+ " 

+-H-++-1-++H-1-+-1-+-l-t-t- " 

+-H-+-+-1-+-l-H-1-+-1-++t-t- " 

+-H-+-+-1-+-l-H-1-+-1-++t-t- " 

+H++--f-++H++--f-++H->• 

+-H-+-HI-+-l-H-+-+-1-+-l-t-t- " 

12 10 
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AT 2036 LINE -OUTPUT TRANSFORMERS 3122 108 32410 

Like the other connections, those to the PL504 and PY88 can be soldered to the 
printed -wiring board. If bent upwards (as supplied) they are very suitable for direct 
connection to the anode caps of these tubes . 

A tube socket for the DY802 (type AT7130) comprising a resistor (R , Fig.2) of 
1.6 rl i s available, fo r ordering this socket use the catalog number 3122 107 31240. 
See also the relevant data sheet. 

Certain minimum distances between the transformer and neighbouring components 
and shields must be maintained. 
- The radial distance between the EHT coils and any flat metal part (free from 

sharp edges) should be at least 25 mm . 
The axial distance from the EHT coil should be at least 15 mm. 

- The distance from the EHT cap and lead should be at least 25 mm . 
- The distance between the primary coil and any flat and s mooth metal part sho uld 

be at least 10 mm . 
- The distance between the upper edge of the DY802 socket and the primary coil 

should be at least 7 mm. 

In the des ign of a printed-wiring board and also of a handwired chassis the following 
peak pulse voltages should be taken into account: 

Connection (1) - 500 Vp -p 
(5), (4) : + 500 V p-p 
(6) : +llOOVp-p 

The capacitance of the leads to the PL504 and PY88 caps should be less than 2 pF. 

Note: The transformer and the leads and components carrying high tension pulses 
should be kept free from metal particles, solder drops etc. 

The operating temperature of the transformer coils and the core should not exceed 
95 °C under worst circumstances, i.e. taking into account: 
- overvoltage 
- low atmospheric pressure (at high altitudes) implying bad cooling by convection 
- high room temperature (up to 45 OC) . 

Direct heat radiation from the PL504 and PY88 anodes to the transformer and the 
heater cable should pe avoided by a screen . (If this screen i s m ade from insulating 
material, it should be placed at least 15 mm from the coils.) 

The socket of the DY802 should not be exposed to any direct heat radiation from the 
PL504 and the PY88 . 

The heater cable should be able to withstand 95 oc without the risk of the. copper 
cor e damaging the insulating material under mechanical stress; a p. v . c. sleeve 
for mechanical protection i s sufficient. 

Ample cool air circulation should be provided around the t ransformer . 
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3122 107 31760 

APPLICATION 

LINE-OUTPUT TRANSFORMER 

For tube -equipped te levision receivers 
With auxi liary winding 

11 

AT 2036/25 

RZ 17574 - lR 

This line -output transformer has been developed to provide the required scanning 
amplitude for 17, 19, 20, 23 or 24 inch picture tubes in television receivers pre - ..__ 
senting 625 lines a t 50 fra mes per s econd (CCIR) or 525 lines at 60 frames per 
second (USA) . 
It is intended for us e in conjunction with deflection unit AT1040, linearity control 
unit AT4042/02, line -output tube PL504, rectifying tube DY802 a nd booster d iode 
PY88 . The EHT is stabi lised a t 18 kV. 

CONSTRUCTION 

The magnetic circuit of the transformer compr ises a ferroxcube U -core a nd a fer 
roxcube 1-core . T he primary winding 9 -12 , the secondary windings 5-6 a nd 7 -8 
wd the auxiliary w inding 1 -4 (see Fig . 2) are polyester dipped and s ituated on one 
.eg of the core. T he EHT wi nding is polyester encapsu la ted and situated on the other 
.eg. 

('he transformer has bee n prov ided with four mounti ng pins and two threaded holes 
or mount ing . 

~xterna l circu it connection is made to connecting pins, positioned as indicated in 
'ig . 1. 

)ctober i 968 
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AT 2036/25 LINE -OUTPUT TRANSFORMER 3122 107 31760 

Fig.l 

- ELECTRICAL DATA (see Fig.2) 

The e lectrical da ta are measured with a booster load at connection (9) of l mA a nd 
a capacitance of 100 pF between connec tions (5) a nd (8) at different va lues of capac
itor C4 . 

C4 120 pF 270 pF 390 pF 

Beam current 1) 35 400 35 400 35 400 J.1A 
Supply voltage 2) 240 234 240 234 240 234 V 
Booster voltage 632 616 640 622 648 632 V 
EHT voltage 18 . 9 17 . 0 18 .2 16 . 9 18 . 1 16. 8 kV 
Overscan 1) +7 +9 +11 % 
Stability down to 212 217 215 220 217 222 V 
Flyback r a tio 16 . 8 17 17 . 2 % 
Inte rnal resistance of EHT ::; 4 . 5 .::::: 4 . 5 .::::: 4 . 5 Mll 

1) A bea m current increase of 200 J.lA resul ts in an a mplitude increase of maximum 
2%. 

2) Internal resistance of power supply = 180 1""2. 
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3122 107 31760 LINE -OUTPUT TRANSFORMER AT 2036/25 

C4 120 pF 270 pF 390 pF 

Auxiliary vo ltage between 
(1)and( 2) - llO V p-p 

Auxili ary voltage betwee n 
(3 ) and (2) + 110 V p -p 

Auxiliary voltage betwee n 
(4) and (2) +220 V p-p 

PY88 
Ave rage booster curre nt llO l 50 109 149 110 150 m A 
Pea k booster cur rent 250 250 250 250 m A 
Booster current a t e nd 

of sca n 50 50 100 so m A 
Peak booster voltage 5.4 kV 

PL'i04 
Peak cat hod e c urrent 280 330 m A 
Pea k a nod e c urre nt 270 320 m A 
Ave rage screen -grid 

c urre nt 10 m A 
Ave rage se re en -g rid 

vo ltage 220 V 
Anode dissipation 11. 5 w 
Screen -grid dissipati on 3 w 
Pea k anode vo ltage 6 . 8 kV 

T he tra nsformer co r e should not be le ft " floating' ' , but must be connected to the 
C h i.JS Si S . 

Dr iv ing pu lse of the PL504: 
Cut -off time a t least 19% at -100 V 
Pea k vo ltage highe r than -1 20 V 
Slope of leading edge of driving pu ls e less tha n 2 J-!S per 100 V . The shape of the 
dr iv ing pu lse in the c onduct ing period of the PLS04 should be such that the booster 
c urre nt a t e nd -of -scan (measured w ith zero beam current) just does not disappear. 

fhe max imum load on the t r a nsformer, includ ing the booster load(bu t excluding the 
oad of the VDR stabili zation c ircu it) s hould not exceed 2 . 5 W. 
[ hi s load resu lts in a c urren t increase of about 15 mA. 

t he maximum capacitive load is (with a v iew to para sitic osc illat ions after flyback ): 

to be established 

·ctober 1968 
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AT 2036/25 LINE -OUTPUT TRANSFORMER 3122 107 31760 

Line -output stage 

EHT 
'"~__,....-- 16kV 

incorporot.d in 
E.H.T. tubto socMt AT7130 

Fig .2 

C l 
C2 
C3 
C4 

CS 
C7 
C6 
CS 

4700 pF ceramic 
22000 pF ceram ic 

270 pF ceram ic, 1000 Vdc 
120-390 pF ceram ic, 2000 Vp-p• 

amplitude adjustment 
27000 pF} pa per, 1300 V 
56000 pF booster capacitors 

0.22MF(5%)} l 
0 . 27 MF (S%) S -correctors ) 

1) The picture width depend s on this value. 

R1 
R2 
R3 
R4 
R5 

R6 
R7 
VOR 

2) With low supply voltage, dis s ipation may exceed 1 W. 

G34 
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l 1n. contr. 
AT404l /OZ 

m fL' 
,. 

V.~ ...... 
alt~rnativ~ circuit 

Fig.2a 

2 . 2 MS1 , 1200 Vp-p 
1000 st , 1/4 w 
2200 st, 2 w 2) 

10 MS1, 1200 V de 
0. 5 MS1, potentiometer, 

booster voltage 
adjustment 

1500 S1 , 1 w 
2700 st, 1 w 
2322 564 900 14 (910 V) 
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3122 107 31760 LINE -OUTPUT TRANSFORMER AT 2036/25 

The operation of the transformer is influenced by its surroundings . Variations in 
electrical c haracteris tics due to the influence of surrounding components, shields 
and circuitry can be compensated to a certain degree by selecting the right value 
for the capac itor C4. 

The deflection unit is connected to a secondary which is separated from the primary 
b y the booster capac itor C7. Pulses for b lanking, synchronisation, etc. are to be 
taken directly from the deflection unit connections. There is an auxiliary winding 
on this transformer, which delivers +110 Vp-p• +220 Yp-p a nd -110 Vp -p if con 
nection (2) is connected to earth. A circuit diagram of a flywheel synchronisation 
circuit is g iven below . 

Cll 
Cl2, C13 
C14 
C15, C16 
Rll 
Rl2, Rl3 
R14 
R15, R16 
L 
)1 , 02 

R14 

controt 

~WM/N-...J ftago 

7Z4JJU,I 

Fig . 3 

6800 pF , ceramic 
1000 pF, ceram ic 

0 .1 1-1F , polyester 
120 pF, ceramic 

10 krl , 1/2 w 
39 krl, 1/4 w 

5 MO, trimmer potentiometer 
15 krl, 1/4 w 

25 -35 mH, choke 
OA202 

The split secondary offers two possibilities to the setmaker. If the transformer is 
:onnected according to Fig. 2, the conventiona l c ircuit is obtained, with booster 
: apacitor C7 =56 nF and S-correction capacitor C8 = 270 nF (± 5%). 
f, however, the S-correction capacitor is placed between the two halves of the 
;econda ry (C6 in Fig . 2a), the booster capacitance has to be reduced considerably 
27 nF instead of 56 nF) because the parabola voltages on C6 and CS are of opposite 
;ign . Besides, the S-correction capacitor has to be reduced (220 nF). This means 
m important saving in cost. 
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AT 2036/25 LINE -OUT PUT TRANSFORMER 3122 107 31760 

From connection (7) a parabola -shaped voltage of 90 V p-p ca n be taken for use in 
the TV set. 
If the resistive load on connection (7) is about 2700 r2 or less, the res istor R7 
(dampi ng resistor against dynatron oscillations) can be omitted . The load res is
ranee should, however , not be lower than a bout 820 rl. 

If the boosted d.c . voltage is needed elsewhere in the set, it has to be filtered from 
the booster parabola vol tage and from the flyback peaks. 

MOUNTING 

The transformer can be mounted on either a printed -wi ri ng board or a meta l c has
sis. The la tter should be apertured as shown in the mounting diagram, Fig . 4, to 

pass the pins. The tra nsformer is sec ured by two 3 mm screws. Th e mounting pins 
ca n be bent or soldered. 
When mounted on a printed -wiring board the transformer is secured by means of i ts 
four mounting pins and two 3 mm screws . The fit of the connecti ng pins in a printed
wiring grid with a pitch of 0 . 1 inch is illustra t ed in Fig . 5 . 

e- 2 54 
~- ·r-- ,....,.==· 

ll&.tllol.l 

.j+ " 
26 

24 

22 

20 

18 

\6 

14 

12 

10 

F ig . 4 Fig.S 14 12 10 

Like the other connections, those to the PL504 and PY88 can be soldered to th e 
pr in ted -w iring board. If bent upwards (as suppl ied ) they a re very suitable for direc t 
connection to the anode caps of these tubes , 

A tube socket for the DY802 (type AT7130) c omprising a resistor (R, F ig . 2) of 
1 . 6 r2 is avai lable; for ordering this socket use the1 catalog number 3122 107 31240 , 
See a lso the relevant da ta s heet. 
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3122 107 31760 LINE -OUTPUT TRANSFORMER AT 2036/25 

Certa in minimum distances between the t r ansformer a nd neighbour ing c ompone nts 
a nd shields must be mainta ined. 
- The radial d ista nce betwee n the EHT coils a nd a ny flat meta l part (free from 

sharp edges ) shou ld be at least 25 mm . 
T he axia l dista nce from the EHT coi l should be at least 15 mm . 

- The dista nce from the EHT cap a nd lead should be a t lea st 25 mm. 
- The distance be tween the primary c oil a nd a ny flat a nd smooth metal part shou ld 

be at least 10 mm. 
- T he distance between the upper edge of the DY802 socket and the pr imary coi l 

should be at least 7 mm. 

In the design of a printed-wiring board and a ls o of a ha ndw ired c hass is the fo llow ing 
peak pulse voltages should be taken into account : 

Connection (1) - 110 Vp -p 
(3) + 110 Vp-p 
(4) + 220 Vp -p 
(5) - 500 vp-p 
(9) + 500 vp -p 

(1 0 ) +llOO Vp -p 

The capacitance of the leads to the PL504 a nd PY88 caps shou ld be less than 2 pF. 

Note: The transformer a nd the leads and compone nts carrying high tens ion pu lses 
shou ld be kept free from metal particles, solder drops etc . 

The operat ing te mpe r ature of the transformer co ils a nd the core should not exceed 
95 oc unde r worst c ircumstances, i. e . tak ing in to account: 
- overvoltage 
- low atmospheric pressure (at hig h a ltitudes) implying bad coo li ng by convection 
-hig h room temperature (up to 45 OC). 

Direct heat r ad iation from the PL504 a nd PY88 a nodes to the tra nsformer a nd the 
heater cab le should be avoided by a screen . (I f this screen is made from insu lat ing 
material , it shou ld be placed a t least 15 mm from the co il s ). 

The socket of the DY802 should not be exposed to a ny direct hea t radiation fr om the 
PL504 and the PY88 . 

T he heater cable s hould be able to withstand 95 oc without the risk of the c opper 
core da magi ng the insula ting material under m echa nical stress; a p .v . c . s leeve 
for mechanica l protection is sufficient. 

Ample cool a ir c ircu lation shou ld be provided arou nd the transformer. 
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11 

AT 2036136 

LINE-OUTPUT TRANSFORMER 

This line-output transformer is derived from the AT2036/25. Provided with an 
E .H.T .leadof75+5mm, withoutE . H.T . cap, itcanbeusedwithE .H. T. solid 
state rectifier stacks . 
For further data, see data sheets of the line -output transformer AT2036/25 . 
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3122 107 30370 

11 

AT 2042/01 

LINE-OUTPUT TRANSFORMER 

RZ 20305-1 

For transistor -eq uipped television receivers 

APPLICATION 

This line -output transformer has been developed to provide the required scanning 
amplitude for the 11 inch 900 picture tube A28 -1 4W a nd the 12 inch 900 picture 
tube A3 1-20W in transistor-equipped television receivers presenting 625 lines at 
50 frames per second (C . C . I.R.) or 525 lines at 60 frames per second (U.S.A.). 
It i s inte nd ed for use in conju nction with deflection unitAT1020/01, linearity control 
unit AT4036, line-output transistor AU103, parallel diode BY118 and rectifying tube 
DY51. 

CONSTRUCTION 

The magnetic c ircuit of the transformer comprises two ferroxcube U -cores. 
The primary wind ing 1-4 and the secondary windings 5 -1 2 and 10-11 (see F ig.2) are 
situated on one leg of the transformer. On the opposite leg, the E .H. T. winding is 
situated . This winding is polyester-encapsulated and is terminated in a conductive 
rubber grommet in which the anode lead of the E. H . T. rectifier may be inserted . 

The transformer has been provided with four mounting pins and two threaded holes 
for mounting. 

External circu it connection is made to connecting pins, positioned as indicated in 
Fig.l. 
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AT 2042/01 

Dimensions in mm 

-ELECTRICAL DATA 

E. H. T . voltage (no load) 
Flyback ratio 
Average current 
Overscan 

LINE -OUTPUT TRANSFORMER 

Fig.1 

11 kV 

17 . 5 % 
0 . 52 A 
5 % 

3122 107 30370 

The values mentioned above have been measured with an extra winding on the trans
former (load of 1 W) and including a heating power of the E. H. T . rectifier DY51 of 
0.77 w. 

Line -output stage 

The line -output circuit of Fig . 2 is designed around the line -output transistor AU 103, 
the parallel diode BY 118 and the E . H . T. rectifier DY51 . 
The circuit is fed from a stabi lized power supply at 11 V and driven by a pulse of 
the shape shown. 

The deflection unit AT1020/01 and the series connected adjustable linearity control 
unit AT4036 are connected in parallel with the diode BY 118. The 0.068 11F capacitor 
and the various parasitic capacitances of the transformer form, together with the 
inductances of the deflection unit and the transformer, a resonant LC circuit wh ich 
determines the flyback time. 

G42 
11 11 

October 1968 



3122 107 30370 

30"fo 
drive pulse 

LINE -OUTPUT TRANSFORMER AT2042/01 

deflection circuit 

Fig . 2 

brightne-ss 
contro~:-125Vdc •• 

• rectified during scan 

• • rectified fly back pulse 

To damp ringing oscillations, the coil of the linearity control unit must be shunted 
by a 220 n, 1 W, carbon r es istor. To prevent spurious oscillations, which would 
manifest themselves as ringing bars in the picture, the conn ecti ng leads s hou ld be 
as short as possible . In Fig . 2 the critical leads are indicated by heavy lines . The 
0.068 J.lF capacitor, especially, should be close ly connected to the pa·rallel diode 
BY118. 

The heater current for the DY51 may be supplied by two turns around the cross 
:nember of the transformer core,. in series with a resistor of 0. 5 n. 
[he supply voltage for the transistor in the video -output stage of the receiver a nd 
·or the fi rst anode and focus e lectrode of the picture tube is ava ila ble at terminalS . 

['he supply voltage for the brightness control of the picture tube is provided by the 
; inding 9 -12. 

ymmetrical voltage pulses of 60 V for a .g.c. gating and horizonta l synchronizing 
ircuits are ava ilable at terminals 6 a nd 8. 

/here a d.c. voltage with low spread in value and low internal resistance is re
uired, the best way to obtain it is by rectification during the scan. Less critical 
oltages can be obtained by pulse rectification during flyback. 

•ctober 1968 
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AT 2042/01 LINE -OUTPUT TRANSFORMER 3122 107 30370 

MOUNTING 

The transformer can be mounted on either a printed -wi ring board or a metal chas 
sis . The latter should be provided with holes as shown in the mounting d iagram, 
Fig.3. 
The transformer is secured by two 3 mm screws. 

When mounted on a printed -wiring board , the transformer is secured by means of 
four soldering lugs. The fit of the terminal pins in a printed-wiring grid with a pitch 
of 0.1 inch or 2 . 50 mm is illustrated in Fig .4 . 

~ 
lri 

35.28 

I 

--~-
~ 

- jf,5(4x) 

~~~~,0-.0-8-(2-xil:---~ 

Fig.3 

0 5 10e 7Z46226 

F ig.4 (e = 0 .1 inch or 2 . 50 mm) 

Whether it is board- or chassis -mounted the core of the transformer must be 
earthed. 

A s pecial tube socket for the DY51 rectifier (type number A T7108/50) is delivered 
with the lfne-output transforme r , The socket includes a plate with soldering tags 
for making c ircu it connections to the tube, a nd can be secured to the tra nsformer 
by means of a screw. 

The following minimum distances between the transformer and neighbouring con 
ductive surfaces must be maintained: 
- radially from the E . H.T. winding, 18 mm 
- axially from the E. H . T. wi nding, 10 mm 
- radially and axially from the primary winding, 8 mm. 

To avoid corona discharge, care must be taken that the anode lead of the E . H. T . 
rectifier does not protrude beyond the rubber grommet. 

G44 
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3122 108 39260 

11 

AT2043 

LINE-OUTPUT TRANSFORMER 

·RZ 20305-2 

For tube -equipped television receivers 

APPLICATION 

This line -output transformer has been developed to provide the required scanning 
amplitude for the 11 inch 900 picture tube A28 -l4W and the 12 inch 900 picture 
tube A31-20W in tube -equipped television receivers presenting 625 lines at 50 frames 
per second (C.C.I.R.) or 525 lines at 60 frames per second (U.S.A.). 
It is intended for use in conjunction with deflection unit AT1021/0l, linearity control 
unit AT4037, line -output tube PL81, booster diode PY81 and rectifying tube DY51. 
Thanks to the low deflection power requirement of the picture tubes mentioned 
above, the transformer losses are small and its operating temperature is, there
fore, advantageously low, which is important in view of the use of semiconductor 
devices in the television receiver. 

CONSTRUCTION 

The magnetic circuit of the transformer comprises two ferroxcube U -cores. The 
primary winding 9-12, secondary windings 1-2 and 3-4 and auxiliary windings 5-6 
and 7-8 (see Fig.2) are polyester dipped and situated on one leg of the core. 
The E .H.T. winding 10-13 is polyester encapsulated and situated on the other leg. 
Terminal 13 is a conductive rubber grommet in which the anode lead of the E. H. T. 
rectifier may be inserted . 

The transformer has been provided with four mounting pins and two threaded holes 
'or mounting. 

~xternal circuit connection is made to connecting pins, positioned as indicated in 
~ig .1. 

•ctober 1968 
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AT 2043 LINE -OUTPUT TRANSFORMER 

Dimensions in mm 

7.7max 

4.8min I==!=====11F==t:tJ 

- ELECTRICAL DATA 

E . H. T . voltage (no load ) 
Booster voltage 
Flyback ratio 
Average current 
Overscan 
Maximum load capability of 

auxiliary windings 5-6 and 7-8 

Line -output stage 

40.2max 
7 6 5 
@ @ @ 

40 

3@ 

2@ 

Fig .! 

11 kV 
240+ 440 = 680 V 
17 . 5 % 
38 mA 
5 % 

0 . 7 W, during scan 
0 . 3 W, during flyback 

3122 108 39260 

@ 9 

010 

11 )( 

" E 
C1l 

"' CO 

The circu it of Fig . 2 is designed around the line-output tube PL81, the booste1· diode 
PY81, and the E.H.T. rectifier DY51. 
The stabilizing circuit for the supply voltage includes the voltage -dependent resistor 
2322 564 90014 , which operates down to a supply voltage of about 205 V. 
T he stabilizing circuit must be adjusted to the nomi nal va lu e of the booster voltage 
(680 V) at the nomina l value of the supply voltage (240 V) by means of the 500 kst 
potentiometer. 

G46 
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3122 108 39260 LINE -OUTPUT TRANSFORMER AT2043 

One terminal of the 0, 022 1-1F booster capacitor is connected to th e pos i tive termina l 
of the voltage supply, so that at an adjusted voltage of 440 V across the capacitor 
the total booster voltage is 680 V . The sca nning a mplitude and E . H , T, will the n be 
correct, since the line -output transformer has been made for the prope r ratio of 
booster voltage, E . H. T . and s ca nning a mplitude , within narrow tolerances . 
The drive voltage must be adjusted so that the booster diode conducts throughout 
the whole scanning period, the booster current a t the end of the scan ra nging from 
5 to 10 mA. 

EHT rect.ifie r (DY51) 

~
1 alt ernative circuits 

38Vp-p I 
8

1 pic ture tube heater (11V rms> nt.Ozze.l 

71 

'Ql·i 5' 2avp-p-v-

Fig.2 

f he deflection unit AT102l/Ol a nd the ad justable linearity control unit AT 4037 are 
: onnected to the secondary winding l -4 of the line -output transformer. The split 
;econdary windi ng offers the set manufac ture r three possible modes of connection . 

October 1968 

11 11 
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AT 2043 LINE -OUTPUT TRANSFORMER 3122 108 39260 

To minimize ringing oscillations after flyback, the linearity control unit AT4037 
must be connected nearest to terminal 4, that is, to the "positive" side of the de
flection unit AT1021/01, In addition , the coil of the linearity control unit must be 
shunted by a 1500 n, 1 W, carbon resistor. 

The heater current for the DY51, may be supplied by a si ngle turn around the cross 
member of the transformer core, without series res istor. 
The heater supply for the pic ture tube is provid ed by the auxiliary winding 7 -8 , 
which delivers a peak -to -peak voltage of 38 V, corr esponding to 11 Vrms. Current 
supply for transistor circuits in hybrid receivers is provided by the auxiliary 
winding 5 -6 (28 Yp-p). 

MOUNTING 

The transformer ca n be mounted on either a pri~ted -wiring board or a metal c has 
s is. The latter should be apertured a s shown in the mounting diagram , F ig . 3, to 
pass the connecting pins . The transformer is secured by two 3 mm screws . 
When mounted on a printed-wiring board , the transformer is secured by means of 
four soldering lugs . The fit of the te rminal pins in a printed -wiring grid with a pitch 
of 0.1 inch or 2 . 50 mm is illu s trated in Fig . 4 . 

Whether it is boa rd- or chassis - mounted, the core of the transformer m~st be 
earthed . · · 

A special tube socket for the DY51 rectifie r (type number AT7108/51 ) is delivered 
with the line -output transformer . The socket inc ludes a pla te with soldering tags for 
making c-ircuit connections to the tube , a nd ca n be secured to the transfo.Fmer by 
means· of a screw, 

3528 . R0+5(6x) 

I 

r-f---------:--i 
! I I . I 

-+- ---t---r I c 

f I I .E 

I M 
d . ~ 

I I I 

--+- r----t I 
I 

Ll-- j I 
. 10min 

, 5-++-t-+-+-+-+-t-++t-t-Hf-+ 

0 5 10e ?Z46224 

F ig.3 F ig.4 (e = 0 .1 inch or 2.50 mm) 
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3122 108 39260 LINE -OUTPUT TRANSFORMER AT2043 

The following minimum distances between the transformer and neighbouring con
ductive surfaces must be maintained: 
- radially from the E . H .T. winding, 18 mm 
- axially from the E .H.T. winding, 10 mm 
- radially and axially from the primary wind ing , 8 mm . 

To avoid corona discharge, care must be taken that the anode lead of the EHT rec
tifier does not protrude beyond the rubber grommet. 
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3122 107 31740 

11 

AT3513 

FRAME-OUTPUT TRANSFORMER 

e .. · ... ~.-~.~!-~~·.··· .. ~-~ /~ 

~·w~/.- -~~·-~~- . . . . 

RZ 24284-11 

For tube -equipped and transistorised television receivers 

APPLICATION 

This frame -output transformer is intended for use with 19 and 23 inch 110° (114°) 
picture tubes, in conjunction with the deflection unit AT1040 . 

CONSTRUCTION 

The magnetic c ircuit of the transformer comprises two C -cores. The transformer 
has three separate windings ; the tertiary winding can be used for voltage feedback. 
The transformer has been provided with four holes for mounting on .either a printed
wiring board or a metal chassis. 
External circuit connect ion is made to connecting pins, pos it ioned as indicated in 
Fig .! . 
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AT3513 FRAME -OUTPUT TRANSFORMER 3122 107 31740 

Dimensions in mm 

G52 

5e 3e 

•••• ' ..•. 
.---1---'-· . - ~·.·· 

6 2 3 

1 4 5 
L__ f--- . , . .., ' :t - ~- · 

I 
2e 6e 

I 13e 

24 
I 

r== F= 

I 

(( I J I 
I 

1&3.5 (4x) 
-, .I 

,'1 , 11 11 11 , ., 

!JJU~ ! U 11 

42max 
7ZH194X 

Fig .1. e = 2. 52 mm, su itable for mount ing on a grid with 
2 . 54 mm (0. 1") or 2.50 mm pitch. 
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3122 107 31740 FRAME -OUTPUT TRANSFORMER 

ELECTRICAL DATA 

Fig.2 

4Jc: 
3 [65 

UUlli 

Primary winding 
Connecting rermina ls 
Inducta nce 

a t a primary d . c . current of 55 m A 
at a primary d .c . current of 70 mA 

Resistance 

Secondary winding 
Connec ting terminals 
Resistance 

T ert iary w inding 
Connect ing te rminals 
Re sista nce 

N . 
T ra nsforma tion ratio Npnm 

sec 

Npr im 

Ntert 

Max imum primary d . c . current 
Maximum prima ry pea k voltage 
Maximum amb ie nt tempe rature 

Augus t 1968 11 

1 and 2 

7 . 5i-l ± lO% 
6 H ± 10% 
239 n ± 12% 

3 and 4 
9. 7 n ± 12% 

5 a nd 6 
165 n ± 12% 

5 . 6 

3.9 

75mA 
1500 V 
70 oc 

AT 3513 
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Frame -output stages 

Pentode data: 
Supply voltage 
Anode peak voltage l) 
Anode voltage at end of scan 1) 
Anode peak curre nt 
Anode d. c . current 
Anode standing current 
Anode dissipa tion 
Screen -grid dissipation 

1) With respect to chass is . 

220nF 

230 v · 
840 V 

85 V 
160 mA 

57 mA 
12 mA 

7.2 w 
1.2 w 

~ 
10M!l. 

Fig.3 

Voltage dependent res istors: 
VDR1 = VDR2 

AT1040 
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3122 108 39180 

11 

AT 4034/01 

ADJUSTABLE LINEARITY CONTROL UNIT 

RZ 20167- 1 

For tube-equipped television receivers 

APPLICATION 

This unit has been designed for use in tube-equipped television receivers, to adjust the 
linearity of the line deflection. lt can be used in combination with deflection unit AT 1030 
and line-output transformer A T2025/ 01. 

CONSTRUCTION 

This control unit consists of a coil wound on a ferroxcube rod, two ferroxdure magnets 
and one magnet of plastic bonded ferroxdure . The last mentioned magnet is placed around 
the ferroxcube rod, above the coi I. One of the ferroxdure magnets has the shape of a ha If 
ring; it is placed around the ferroxcube rod under the coi I. The other ferroxdure magnet 
is cylindrical; it is positioned parallel toand clampedagainst the ferroxcuberod opposite 
the first one. lt is provided with a square hole to facilitate turning to adjust the biasing 
field and so the linearity of the line deflection. 

)ctober 1968 
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AT 4034/01 ADJUSTABLE LI NEARITY CONTROL UNIT 3122 108 39180 

23.7 

20.2 

L 10.1 

' 

,.., I 
~ I 
-~ 1- - ~- - ·- · -$ ·~ 

· "' - I I I I ~ 

I 
I 

Fig. 2 . Hole pattern for mounting on a 
chass is 

--+-~-+--~+-~-+--~+-~-+-5e 

' ...... .. / 

-+-+-1--r-+-e~~+-+-1--r--o 

7Z46786 5e 0 

Fig . 1 . Dimensions in mm 

Fig . 3. Hole pattern for mounting on a 
printed..:w iring board (e = 0.1"or2.50mm ) 

ELECTRICAL DATA 

When a saw-tooth current (w ithout $-correction ) 
of 2.4 Ap-p' frequency 15,625 Hz, fl yback ratio 
18 %, flows through the linearity control unit (one 
connection point to earth ) , the correction vo ltage 
is adjustable be tw een 12 V and 24 V. 

MOUNTING 

2 

ii~ 1>- adjustable 
::~ J magnet 

1 7Z46784 

Fig. 4. Circuit diagram 

The unit can be mounted either on printed-wiring boards by means of its two connection 
pinsand twomounting pins (see Fig . 3),or on metal chassis, by bending of the twomoun
ting pins and/ or by means of a screw through an aperture in the casing (see Fig. 2). To 
prevent distortion of the magnetic field no iron part should approach the magnetic parts 
an yw here nearer than 3 mm . Th e coil should be shunted with a 1 W carbon resistor of 
1500 n to damp ringing phenomena. 

* Hole onl y neces;~ ry for bottom adjustment. 
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3122 108 39180 

)ctober 1968 

ADJUSTABLE LINEARITY CONTROL UNIT AT 4034/01 

Fig. 5 . Two versions of o line-output stage. 

11 

Ca 0-270 pF, 2000Vp-p' amplitude adjustment 
cb booster capacitor 
C 5-correc tor 

s 
VDR = 2322 564 90014 (910V ) 

11 

Cc 
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3122 108 39270 
3122 108 23440 

AT4036 
AT4037 

ADJUSTABLE LINEARITY CONTROL UNITS 

APPLICATION 

AT 4036 AT 4037 

For tube-equipped (AT4037) and transistor-equipped 
(AT4036) television receivers 

RZ !9806-2 

These linearity control units ore designed to be used in television receivers, in combi
nation with the 11 inch 900 picture tube A28-14W and the 12 inch 900 picture tube 
A31-20W. 
The unit AT4036 is intended for use in transistor-equipped sets, in conjunction with the 
deflection unit A T1 020/ 01 and the line-output transformer A T2042/ 01, 
The unit AT4037 is intended for use in tube-equipped sets, in conjunction with the de
flection unit A Tl 02 1/01 and the line-output transformer A T2043. 
The difference between the two un its lies onl y in the number of turns of the coils. 

CONSTRUCTION 

The unit consists of a coil wound on a ferroxcube rod and two ferroxdure magnets. One 
of these magnets has the shape of a half ring and is placed around the ferroxcube rod 
under the coil. The other magnet is c ylindrical; it is placed parallel to and clamped 
agains-t the ferroxcube rod opposite the first one. This magnet is provided with a square 
hole to facilitate turning of it to adjust the biasing field and so the linearity of the line 
deflection. 

lc tober 1968 
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AT 4036 
AT 4037 

Dimensions in mm 

Fig. 1 

)( 

Ill 
E 

<C! 
CO 
M 

ELECTRICAL DATA 

AT 4036 

ADJUSTABLE LINEARITY 
CONTROL UNITS 

28.5max 

0.5 "! 
I 
~ 7Z46785.1 

2 

3122 108 39270 
3122 108 23440 

i\~ P. adjustable ::rJ magnet 

1 7Z46784 

Fig. 2.Circuit diagram 

When a saw-tooth current (without $-correction) of 6Ap-pr frequency 15,625 Hz, fly
back ratio 18%, flows through the linearity control unit (one connection point to earth), 
the correction voltage is adjustable between 1.05V and 1. 95V. 

AT 4037 

When a saw-tooth current (without $-correction) of 1. 4A -pr frequency 15,625 Hz, fly
back ratio 18%, flows through the linearity control unit (one connection point to earth), 
the correction voltage is adjustable between 5.3V and 9.5V. 

G62 
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3122 108 39270 
3122 108 23440 

AUJU::, lA tiLt LINtAI<I fY 
CONTROL UNITS AT 4036 

AT 4037 

MOUNTING 

The unit can be mounted either on printed-wiring boards by means of its two connection 
pins and two mounting pins (see Fig. 3), or on conventiona I panels by bending of the two 
mounting pins and/ or by means of a screw through an aperture in the casing (see Fig. 4). 
To prevent distortion of the magnetic field no iron part shou Id approach the magnetic parts 
an yw here nearer than 3mm. The coil should be shuntedwith a lW carbon resistorto damp 
ringing phenomena. 

/ .. / \ 

\ I 
/ 

' / 

5e 0 

21 

5e 

0 

Fig. 3. Hole patternformounting 
on a printed-wiring board 

7Z46786 (e = 0.1 inch or 2.50 mm) 

23.7 

20.2 

I 10.1 
I 

: 

I 
I 

_J _ __ __ c 
-·-

Fig. 4. Hole pattern for mounting on 
a chassis 

-~ il7! - ~~ 
--, . i I i ~ 

I 
I 
I 

i 
] 114-.. _ _____!i15L.m.....:...in - -----1•1 7Z46787.1 

* Hole only necessary for bottom adjustment. 
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3122 108 39450 

11 

AT4042/02 

ADJUSTABLE LINEARITY CONTROL UNIT 

APPLICATION 

This unit is intended to be used in black and white , and in colour te levision sets 
equipped with tube s, to adjust the linearity of the line deflection . 
In black a nd white television sets it can be used in conjunction with deflect ion unit 
AT1040 and line-output transformer AT2036, AT2036/25, AT2036/ 36, AT2034 or 
AT2045 . 

For further information s ee section "Components for colour television" . 
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3122 107 31240 

I 11 

AT 7130 

E.H.T. SOCKET FOR TUBE DY802 

The socket has been provided with a ser ies res istor of 1.6 12 in the heater circuit. 

Dimensions in mm 

2Q±03 17.5 

41 :!:8 2 

--

1 .. 
36±0.2 --1 

IUgust 1968 
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3122 107 95940 
3122 108 86 ... 

GENERA L 

RELAYS 

A 50733-1 

ER 1020 ER 1030 
ER 1040 ER1050 

These re lays find their a pplicat ion in a variety of e lectronic and electr ica l equip
:nent, e.g . for system switching in universal televis i on receivers. 
They have been developed on the principle of only one spring acting on both the 
irmature and the contacts . The switching action is positive owing to the minimum 
:ontac t bounce; the contact capacitance is very low. 
The sockets of the relays are provided with pins, which are arranged to fit pr inted
viring boards with a grid of 0.1" . 

June 1968 
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ER 1020 ER 1030 
ER 1040 ER 1050 

CONSTRUCTION 

F ig .1. Oi mens ions in mm . 
e = 2.54 mm (0. 1"). 

RELAYS 

Fig . 2 . View on contacts 

Fig.3. 

3122 107 95940 
3122 108 86 ... 

A 50733-2 

Rest position of relay 

Mounting 

The relays can be mounted in a ny position. 
The pin length is sufficient fo r boa rd thicknesses up to 4 mm. 

5e 0 "..... Fig. 4 . Hole pattern for mounting on a 
printed-wiring board (e = 0.1") 
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3122 107 95940 
3122 108 86 ... 

TECHNICAL PERFORMANCE 

General 

Maximum permissible acceleration 

Solderability 

Weight 

Operating (fo r d. c . voltage) 

·voltage 
Current 
Power 
Resistance at 20 oc 
Temperature rise of 

the coil 
Temperature 
Number of turns 

Security demands 
Climatic robustness 
Contact bounce 

Contact 

Minimum pressure 
Voltage 
Current 
\llaximum resistance 

±15% 
±20% 
nom. 
nom. 

nom. 
max . 

\1inimum insulation resistance 
\1aximum capacitance 
\lumber of operations 

:ATALOG NUMBERS (for ordering ) 

June 1968 

11 

type number 

ERl OOO 
ER1010 
ER1020 
ER1030 
ER1040 
ER1050 

RELAYS 

lOg 

-•• __ .._...., -•,. IV IV 

ER 1020 ER 1030 
ER 1040 ER 1050 

400 oc during 5 s 

20 g 

0 0 
0 ..., 
0 0 ..., ..., 
0:: 0:: 
ILl ILl 

55 36 
11 16.5 

600 600 
5000 2200 

30 30 
lOO lOO 

15000 9600 

0 0 
N M 
0 0 ..., ..., 
0:: 0:: 
ILl ILl 

24 12 
22 50 

530 600 
1100 240 

30 30 
lOO lOO 

7100 3300 

no 
tropic proof 
m inimum 

0.1 N/cm2 
300 Yctc 
40 mA 
lOO mst 
40 MS1 
2 pF 

0 
'<!' 
0 ..., 
0:: 
ILl 

6 
93 

560 
65 

30 
lOO 

1600 

minimum 5 x 10 5 

catalog number 

3122 107 95940 
3122 108 86520 
3122 108 86510 
3122 108 86500 
3122 108 86490 
3122 108 86480 

11 

0 
1.1) 

0 ..., 
0:: 
ILl 

3 Yd c · 
200 m A 
600 mW 

15 S1 

30 degC 
lOO oc 
900 

------
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3122 107 30000 
3122 107 30010 

APPLICATION 

DEFLECTION UNITS 

RZ 24284-8 

AT1022/04 
AT1022/06 

NON-PREFERRED 

RZ 24284-10 

These deflection units have been designed for use with 22in and 25in 900 shadow mask 
colour picture tubes, in conjunction with line -output transformer A T2053/ o o 1) or 
line -deflection transformer A T2051/ o o and E o H 0 T 0 transformer AT2052/ o 0 , and 
convergence unit AT1023/ 0 0, blue lateral unit AT1025/ 0 0 or ATl028 o 0, linearity 
control unit AT4042/ 0 0 and transductor A T4041/ 0 0 0 

L) future type 

)ctober 1968 
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A I IU~~/ 04 
AT1022/06 

MECHANICAL DATA 

DEFLECTION UNITS 3122 107 30000 
3122 107 30010 

The saddle -shaped line and frame deflection coils as well as the yoke ring are 
mounted in a polypropylene ring. This set is built in a polypropylene coaxial hous
ing provided with a guidance in which the set is movable in axial di r ection over 
12 mm. 
After the complete unit has been mounted on the colour tube the coi ls can be moved 
for purity adjustment and then secured by means of two winged nuts. 

The moulding at the rear of the housing is extended so, that the convergence unit 
AT1023/ . . can be eas ily mounted. 

The unit is equipped with a built-in NTC thermistor which can be connected in 
series with the frame deflection c oils in order to compensate for temperature de
pendence of the coils. By this, in frame -output circuits with voltage feedback for 
linearising the saw-tooth voltage a constant deflection current and so a constant 
picture height can be obtained up to temperatures of 95 oc. 

The line deflection coils have been connected in parallel. 
The provision of separate connecting points makes it possible to connect the frame 
deflection coils either in series or in parallel. 

Dimensions in mm 

Fig.1 

H4 

11 11 
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3122 107 30000 
3122 107 30010 

Mounting 

DEFLECTION UNITS 
AT1022/04 
AT1022/06 

The housing should be mounted as far forward as possible on the neck of the picture 
tube, so that it touches the cone. 

External circuit connection is made to soldering tags, positioned as indicated in 
Fig . 3 . 

To orient the raster correctly, the housing may be rotated by hand on the neck of 
the picture tube, with which it makes a slip fit. A screw -tightened clamping ring, 
cooperative with rubber friction shoes, permits it to be locked radially in the de
sired position. 

Subsequently the correct centre of deflection can be determined by moving the coil 
assembly in axial direction; it can be locked by means of the two winged nuts. 
In Fig.2 an assembly consisting of deflection unit AT1022/ .. , convergence unit 
AT1023/ .. and blue lateral unit AT1025/ .. on a picture tube is given . 

blue lot«rol un•t 

convergenccr unit 

ELECTRICAL DATA 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I ____ ___.,_ __ 

~ 
dc:flcction un•t picture tube 

Fig.2 

Two versions are available, the AT1022/04with a circuit (NTC thermistorofSOO// 
resistor of 33 0) compensating for temperature dependence in the case of series 
connected frame coils and the AT1022/06 with a circuit (NTC thermistor of 6 0// 
resistor of 12 0) compensating for temperature dependence in the case of parallel 
connected frame coils. 

October 1968 
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AT1022/04 
AT1022/06 

DEFLECTION UNITS 3122 107 30000 
3122 107 30010 

Typical values 
AT1022/04 AT1022/06 

Line deflection coils, parallel connected 
Inductance 
Resistance at 25 oc 

2 .95 mH 2.95 mH 
2 . 9 n 2.9 n 

Deflection current at 25 kV , edge to 
edge scan in both directions 2.6Ap-p 2.6 Ap -p 

Frame deflection coils, series connected 
Inductance 114 mH 114 mH 
Resistance at 25 oc 56+ 2o•n 56 n 
Deflection current at 25 kV, edge to 
edge scan in both directions 0.415 Ap -p 0.415 Ap -p 

Frame deflection coils, parallel connected 
Inductance 
Resistance at 25 oc 

28 mH 
14 n 

28 mH 
14 + 4 .. n 

Deflection current a t 25 kV, edge to 
edge scan in both directions 0.830 Ap-p 0.830 Ap-p 

Maximum working temperature 

Connections (see Fig.3) 

Line deflection c oils (H) 
parallel connected 

parallel connected with balancing 
coil (e.g. AT4040/57) 

Frame deflection coils (V), 
without NTC thermistor 

series c onnected 

parallel connected 

95 oc 

connecting tags 

1 or 2 and 
1' or 2' 

1 or 2 and centre 
tap of balancing 
coil 

1' or 2' and centre 
tap of balancing 
coil 

3 and 3' 

3 and 3' 

NTC thermistor in parallel with a resistor of 33 n. 

•• NTC thermistor in parallel with a resistor of 12 n . 

H6 
11 

95 oc 

tags which have to be 
interconnec ted 

1 a nd 2 
1'and2' 

1 and 2 (bala ncing 
coil between 1' and 
2') 

1' and 2' (balancing 
coil between 1 and 
2) 

4 and 5 
4' and 5 ' 
6 and 6' 

3 and 4 
5 and 6 
3' and 4' 
5' and 6' 
6 a nd 6' 

11 October 1968 



3122 107 30000 
3122 107 30010 

Frame deflection coils (V), 
with NTC thermistor 

AT1022/04 

series connected coils 

AT1022/06 

parallel connected coils 

October 1968 
11 

DEFLECTION UNITS 

connecting tags 

3 and 3' 

3 and 3' 

7'+----___..J 

Fig.3 

AT1022/04 
AT1022/06 

tags which have to be 
interconnected 

11 

4 and 5 
6 and 7 
4' and 5' 
6' and 7' 

3 and 4 
5 and 6 
6 and 7 
3' and 4' 
5' and 6' 
6' and 7' 

H 

H7 
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AT1022/04 
AT1022/06 

DEFLECTION UNITS 3122 107 30000 
3122 107 30010 

Misconvergence (dynamic convergence tolerances) 

Misconvergence is defined as the distance between the centres of the red, blue and 
green beams on the screen using rectangular coordinates (see Fig.4). 
The centre is defined as the ·centre of the brightest portion of the beam. 

The misconvergences listed in the table below, are given for a nominal 25in 900 
colour picture tube equipped with a deflection unit A Tl022/ . . , a convergence unit 
AT1023/ .. and a blue lateral unit A Tl025/ .. or AT1028/ .. , at 25 kV. The values in 
the table are only valid provided that these units have been adjusted to optimum con
vergence on the lines BC and DE (See Fig. 5). 

1 
7150480 

Fig.4 

loca tion colour 

A R to G to B toR 

B, c R to G 
B to R/G 

D, E 
R to G 

B to R/G 

K, L, P, R, M, N R to G to B toR 

F, G, H, J R to B to G to R 

H8 
11 

edge of 
phosphor 
screen 

Fig.5 (Dimensions in mm) 

misconvergence (in mm) 

typical maximum 
horizontal vertical horizonta l vert ica l 

0 0 0 0 

0 0 0 0 
< 0. 5 < 0. 5 1 1 

0 0 0 0 
< 0.5 0 1 0 

< 0. 5 < 0. 5 1 1 

< 1. 5 < 1. 5 2 2 

11 October 1968 
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AT 1023/ .. 

NON -PREFERRED 

CONVERGENCE UNIT 

RZ 22858-5 RZ 22858-6 

APPLICATION 

This unit is intended to be used with a 900 shadow mask colour pi cture tube , in con
junction with the deflection unit AT 1022/ . . and the blue lateral unit AT 1025/ .. or 
AT1028/ . . , to converge the three colour pictures statically and dynamically and to 
adjust the purity . 

Jctober 1968 
11 11 
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AT 1023/ .. 
11 

CONVERGENCE UNIT 

11 

MECHANICAL DATA 

Dimensions in mm 

12.6 44.5 

!1 

Fig. 1 

Mounting 

The convergence unit can easily be mounted on the deflection unit. To this end 
the three hooks of the convergence unit have to be placed in the circular slot at 
the rear of the deflection unit. Consequently the convergence unit must be turned 
to the right as fas as possible; then it is locked in axial direction by means of 
two retaining pins and a screw. When this screw is fastened, the convergence 
unit is also locked in radial direction. 
The cover plate of the convergence unit is provided with three holes to facilitate 
fixing of cables. 

HlO 

11 11 
October 1968 



11 

CONVERGENCE UNIT 11 AT 1023/ .. 

In Fig. 2 an assembly consisting of deflection unit, convergence unit and blue lateral 
unit on a picture tube is given. 

blue lateral unit 

~ 
convergence unit cXflcction unit ptcturc tube 

Fig.2 

ELECTRICAL DATA 

Every convergence unit AT1023/ .. consists of three identical parts, one for each 
colour; so the electrical data given for one part suit all three. 

Static convergence shift with magnet, for red and green 
for blue 

± > 14 mm 
± > 20 mm 

Dynamic convergence takes place by feeding the line and frame coils with parabolic 
and sawtooth currents respectively. 

AT1023/01, catalog number 3122 107 30530 

Line. deflection coils, series connected 
Inductance 
Resistance 
Connecting tags 

Frame deflection coils, series connected 
Inductance 
Resistance 
Connecting tags 

October 1968 11 

0.42 mH 
4rl 
5 and 7 

1.44 H 
170 r2 
3 and 4 

Fig.3 

11 Hll 
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AT 1023/ .. 

11 

CONVERGENCE UNIT 

11 

AT1023/02, catalog number 3122 107 30330 

Electrically the same as AT1023/01, however without permanent magnets. Static 
convergence by means of a d. c. current through the frame coils. 

AT1023/05, catalog number 3122 107 30560 

Line deflection coils , series connected 
Inductance 
Resistance 
Connecting tags 
Tags which have to be interconnected 

Line deflection coils, parallel connected 
Inductance 
Res istance 
Connecting tags 
Tags which have to be interconnected 

Frame deflection coils, parallel connected 
Inductance 
Resistance 
Connecting tags 

AT1023/10, catalog number 3122 107 30540 

Line deflection coils, series connected 
Inductance 
Resistance 
Connecting tags 

Frame deflection coil s, series connected 
Inductance 
Resistance 
Connecting tags 
Tags which have to be interconnected 

Frame deflection coils, parallel connected 
Inductance 
Resistance 
Connecting tags 
Tags which have to be interconnected 

Hl2 
11 

0.42 mH 
4S1 
4 and 7 
5 and 6 

0.1 mH 
1S1 
4 and 6 
4 and 5 
6 and 7 

0.36 H 
42.5 S1 
2 and 3 

4.7 mH 
46 S1 
5 and 7 

1.44 H 
170 S1 
1 and 4 
2 and 3 

0.36 H 
42.5 S1 
1 and 3 
1 and 2 
3 and 4 

11 

4 

5 
7Z504?6 

Fig . 4 

7 5 4 

·u rr . r 
11 I 
11 I 
11 I 
11 I 
11 I 
11 6 I 
11 I 

'"""'' 

Fig.5 
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11 

CONVERGENCE UNIT 

AT1023/12, catalog number 3122 107 30430 

Line deflection coils, parallel connected 
Inductance 
Resistance 
Connecting tags 

Frame deflection coils, series connected 
Inductance 
Resistance 
Connecting tags 
Tags which have to be interconnected 

Frame deflection coils, parallel connected 
Inductance 
Resistance 
Connecting tags 
Tags which have to be interconnected 

AT 1023/13 , catalog number 3122 107 31480 

1. 2 mH 
11.5 D 
6 and 7 

1.44 H 
l70D 
1 and 4 
2 and 3 

0.36 H 
42 . 5 D 
1 and 3 
1 and 2 
3 and 4 

11 

AT 1023/ .. 

1 7 4 

~"0" 
11 11 
11 11 
11 11 
11 1 1 
11 11 
11 11 
11 11 
11 11 ! 7Z9822l 

3 6 2 

Fig . 6 

Electrically the same as AT1023/10, however without permanent magnets. Static 
convergence by means of a d. c. current through the frame coils. 

Purity adjustment 

The purity can be adjusted by means of two independentl y movable magnets. These 
magnets are diametrically magnetised; when the notches of the magnets coincide the 
magnetic fields are in opposite phase. By turning the magnets with respect to each 
other the magnetic force of the resultant field of both magnets is adjusted. The di
rection of the resultant magnetic field is adjusted by turning the magnets simultane 
ously. The area of purity adjustment which can be obtained on the screen of the pi c
ture tube is given in Fig . 7. 

)ctober 1968 
11 

2magnet i 
in phase 

Fig. 7 (Dimensions in mm) 
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3122 107 30020 

11 

AT1025/05 

BLUE LATERAL UNIT 

RZ 22858-4 

For series or parallel connection 

APPLICATION 

This unit is intended for use with a 900 shadow ma ; k colour picture tube in conjunc 
tion with a deflect ion un it AT l 027/ .. and convergence units AT 4045/ .. or AT 4046/ . . 
for static and dynamic lateral adjustment, or in conjunction with a def lection unit 
AT 1022/ .. and a convergence unit AT l 023/ .. respectively. 

October 1968 
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AT1025/05 

11 

BLUE LATERAL UNIT 3122 107 30020 

MECHANICAL DATA 

63:!:0.4 
7Z46968;1 

Fig. 1. Dimensions in mm 

The unit must be positioned on the colour picture tube as close as possible to the con
vergence unit. 
An assembly consisting of a deflection unit, a convergence unit and a blue latera I 
unit on a picture tube is given in Fig. 2. 

btu~ latera l unit 

convtrrgcncc unit 

Fig. 2 

Hl6 
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I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

' _ ____... ____ _ 

~ 
deflection unit p ic ture tube 

11 
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3122 107 30020 BLUE LATERAL UNIT 

11 

AT1025/05 

ELECTRICAL DATA 

Coi Is, series connected 
,. 

Inductance 3.2 mH 
Resistance 36 n r 

I 
I 
I 

.....J 

2 Fig. 3 

Coi Is, paro lie I connected ,. 
Inductance 0.63 mH 
Resistance 90 

2 Fig. 4 
7Z504&J 

Maxi mum working temperature 95 °C 

Static lotero I adjustment 

Static loterol adjustment in the centre con be obtained by turning the magnet holder. 
A turn of 360° gives o minimum adjustment range of 6.5mm; red/ green ond blue o re 
in opposite phose(see Fig. 5). · 

Dynamic loterol adjustment 

A horizontal shift in the points Band C between red/ green and blue of 2:' 3.5mm con 
be obtoined with a sow tooth currentof 350mAp-p 1 frequenc y 15kHz,through thecoils 
when they ore series connected, a sow tooth current of 700mAp-p when they ore 
porollel connected (see Fig. 6). 

7Z~84.1 

RIG B 
·- +-() I. ~6.5 .I 8 lA C . - I- • - - - ·f'-'- - -- . .,_ -

B R/G 
o- .__. 

I. ~6.5 J 
I 

7Z50485 

Fig. 5 Fig. 6 

October 1968 
11 11 Hl7 

--



1 



3122 108 62870 

APPLICATION 

11 

PURITY AND BLUE LATERAL UNIT 

8765 4321 

Dimensions in mm 

0 
N 

7Z50496 

AT1026 

This unit has been designed for electrical purity and blue lateral adjustment in moni
tors, etc .• lt must be used in combination with the convergence unit AT 1023/ •• 

MOUNTING 

After removing the purity rings, convergence magnets and the cover of the AT 1023/ •. , 
this unit can be fixed onto the AT 1023/ •• by means of a snap-lock construction. 
The combination must be positioned on the deflection unit in such a way that the con
nections of the AT 1026 are opposite the blue gun • . 

October 1968 
11 11 
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AT1026 PURITY AND BLUE LATERAL UNIT 3122 l 08 62870 

ELECTRICAL DATA 

6 

2 

Purity coi Is 

Horizontal shift l - 7 {R = 60 0) 
Vertical shift 2- 8 (R = 60 0) 

4 3 

5 6 

Blue lateral coi Is 

Static shift 3- 6 {R = 130 0) 
Dynamic shift 4-5 (R = 5.8 0, 

L = 0.6 mH) 

Note: Static convergence can be achieved by means of a direct current through the 
frame coi Is of the AT l 023/ . . . 

H20 
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3122 107 31510 

11 

AT 1027/04 

NON- PREFERRED 

DEFLECTION UNI.T 

RZ 26059-4 

RZ 26059-5 

With built -in NTC thermistor of 50 r2 in parallel with a resistor of 33 r2 

APPLICATION 

This deflection unit has been de s igned for use with 22in and 25in 900 shadow mask 
colour picture tubes, in conjunction with line-output transformer AT2053/ .. 1) or 
line -deflection transformer AT205l/ .. and E . H. T. transformer A T2052/ .. , and 
convergence units AT4045/.: or AT4046/ .. , blue lateral unit AT1025/. . or 
AT1028/ .. , linearity control unit AT4042/ .. and transductor AT4041/ ... 

1) future type 

October 1968 

11 11 
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AT 1027/04 

11 

DEFLECTION UNIT 3122 107 31510 

MECHANICAL DATA 

The saddle -shaped line and frame deflection coils as well as the yoke ring are 
mounted in a polypropylene ring. This set is built in a polypropylene coaxial housing 
provided with a guidance in which the set is movable in axial direction over 20 mm. 
After the complete unit has been mounted on the colour tube the coils can be moved 
for purity adjustment and then secured by means of four winged nuts. 
The housing a lso includes a construction in which the convergence units AT4045/ .. 
or AT4046/ .. easily fit. 
The unit is equipped with a built -in NTC thermistor which can be connected in series 
with the frame deflection coils in order to compensate for temperature dependence 
of the coils . By this, in frame -output circuits with voltage feedback for linea rising 
the saw -tooth voltage a constant deflection current and so a constant picture height 
can be obtained up to temperatures of 95 oc . 

The line deflection coils have been connected in parallel. 
The provision of separate connecting points makes it possible to connect the frame 
deflection coils either in series or in parallel. 

Dimensions in mm 

Fig.1 

H22 
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3122 107 31510 DEFLECTION UNIT 

11 

AT 1027/ 04 

Mounting 

The housing should be mounted as far forward as possible on the neck of the picture 
tube, so that it touches the cone. 

External circuit connection is made to soldering tags, positioned as indicated in 
Fig.3. 

To orient the raster correctly, the housing may be rotated by hand on the neck of the 
picture tube, with which it makes a slip fit. A screw -tightened clamping r ing, c o
operative w ith rubber friction shoes, permits it to be locked radia lly in the desired 
position. 

Subsequently the correct centre of deflection can be determined by moving the co il 
assembly in axial direction; it can be locked by means of the four winged nuts . 
In Fig. 2 an assembly consisting of deflection unit AT1027 /04 a nd three convergence 
units AT4045/ . . is given. 

ELECTRICAL DATA (typical values) 

Line deflection coils, parallel connected · 
Inductance 
Resistance at 25 oc 
Deflection current at 25 kV, edge to 
edge scan in both directions 

"'rame deflection coils, series connected 
Inductance 
Resistance at 25 oc 
Deflection current at 25 kV, edge to 
edge scan in both directions 

2.95 mH 
2 . 9 r2 

2.6 Ap-p 

114 mH 
56+ 20* r2 

0.415Ap-p 

· NTC thermistor in parallel with a resistor of 33 r2. 

)ctober 1968 j - · 11 
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AT 1027/04 

11 

DEFLECTION UNIT 

Frame deflection coils, parallel connected 
Inductance 
Resistance at 25 oc 

28 mH 
14 st 

3122 107 31510 

Deflection current at 25 kV, edge to 
edge sca n in both directions 

Maximum working temperature 
0.830 Ap-p 
95 °C 

Connections (see Fig.3 ) 

Line deflection coils, 
parallel connected 

para lle l connected with ba la ncing 
coil (e .g. AT4040/57 ) 

Frame deflection coils, 
series connected, without 
NTC thermistor 

series connected, with * ) 
NTC thermistor 

parallel connected, without 
NTC thermistor 

connecting tags 

1 or 2 a nd 
1' or 2 ' 

1 or 2 and centre 
tap of ba lancing 
co il 

1' or 2' and centre 
tap of ba lancing 
coil 

3 and 3' 

3 and 3' 

3 and 3 ' 

tags which have to be 
interconnected 

1 a nd 2 
1' a nd2' 

1 and 2 (ba lanc ing 
coil between 1' and 
2') 

1' and 2 ' (ba lanc ing 
coil between 1 and 
2) 

4 and 5 
4 ' and 5 ' 
6 and 6 ' 

4 and 5 
6 a nd 7 
4 ' and 5' 
6 ' and 7' 

3 and 4 
5 a nd 6 
3 ' and 4' 
5' and 6' 
6 and 6' 

* ) NTC -thermistor value is such that right compensation for temperature de pen
dence is obta ined with series connected fra me coils . 

H24 
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3122 107 31510 DEFLECTION UNIT 11 AT1027/04 

H 

7'+------' 

Fig.3 

Misconvergence (dynamic convergence tolerances) 

Misconvergence is defined as the distance between the centres of the red, blue a.'ld 
green beams on the screen using rectangular coordinates (see F ig .4). 
The centre is defined as the centre of the brightest portion of the beam. 

The misconvergences li sted in the table be low, are given for a nomina l 25in 90° 
co lour picture tube equipped with a deflection unit A T1027/04, convergence units 
AT4045/ . . or AT4046/ .. and a blue latera l unit AT1025/ .. or AT1028/ .. , a t 25 kV. 
The values in the table are only valid provided tha t these units have been adju sted to 
optimum convergence on the lines BC and DE (see Fig. 5). 

1 
7Z50t.80 

Fig.4 

October 1968 
11 

edge of 
phosphor 
screen 

Fig . 5 Dimensions in mm 
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AT1027/04 

11 

DEFLECTION UNIT 3122 107 31510 

misconvergence (in mm) 
location colour 

typica l maximum 
horizontal vertical horizontal vertica l 

A R to G to B toR 0 0 0 0 

R to G 0 0 0 0 
B, c 

B to R/G < 0.5 < 0 . 5 1 1 

D , E 
R to G 0 0 0 0 

B to R/G < 0 . 5 0 1 0 

K, L , P, R, M, N R to G to B toR < 0.5 < 0.5 1 1 

F, G, H,] R to B to G toR < 1. 5 < 1. 5 2 2 

Purity adjustment 

The purity can be adjusted by m eans of two independently movable magnets. These 
magnets are diametrically magnetised; when the notches of the magnets coincide 
the magnetic fields are in opposite phase . By turning the magnets with respect to 

each other the magnetic force of the r esultant fie ld of both magnets is adjusted. The 
direction of the r esultant magnetic fie ld i s adjusted by tu rning the magnets simu lta 
neously. The area of purity adju stment which can be obtained on the screen of the 
picture tube is given in Fig . 7 . 

H26 
11 

2 magnet i 
in phase 

Fig.7 

area of 
adjustment 

11 October 19nR 



3122 107 31580 

11 

AT 1027/06 

DEFLECTION UNIT 

RZ 26059-4 

RZ 26059-5 

With built-in NTC thermistor of 6 S"2 in parallel with a resistor of 12 S"2 

\.PPLICATION 

['his deflection unit has been designed for use with 22in and 25in 9QO shadow mask 
:olour picture tubes, in conjunction with line-output transformer AT2053/ . . 1) or 
ine -deflection transformer AT2051/ . . and E . H. T. transformer AT2052/ .. , and 
:onvergence units A T4045/. . or AT4046/ .. , blue lateral unit AT1025/. . or 
~ Tl028/ .. , linearity control unit AT4042/ .. and transductor AT4041/ ... 

) future type 

)ctober 1968 
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AT 1027/06 

11 

DEFLECTION UNIT 3122 107 31580 

MECHANICAL DATA 

The saddle-shaped line and frame deflection coils as well as the yoke ring are 
mounted in a polypropylene ring. This set is built in a polypropylene coaxial housing 
provided with a guidance in which the set is movable in axial direction over 20 mm. 
After the complete unit has been mounted on the colour tube the coils can be moved 
for purity adjustment and then secured by means of four winged nuts. 
The housing also includes a construction in which the convergence units A T4045/ .. 
or A T4046/ .• easily fit. 
The unit i s equipped with a built-in NTC thermistor whi.ch can be connected in series 
with the frame deflection coils in order to compensate for temperature dependence 
of the coils. By this, in frame-output circuits with voltage feedback for lineari s ing 
the saw-tooth voltage a constant deflection current and so a constant picture height 
can be obtained up to temperatures of 95 oc. 

The line deflection coils have been connected in parallel. 
The provision of separate connecting points makes it possible to connect the frame 
deflection coils either in series or in parallel. 

Dimensions in mm 

Fig.! 

H28 

11 11 
October 1968 



3122 107 31580 DEFLECTION UNIT 

11 

AT 1027/06 

Mounting 

The housing should be mounted as far forward as possible on the neck of the picture 
tube, so that it touches the cone. 

External circuit connection i s made to soldering tags, positioned as indicated in 
Fig.3. 

To orient the raster correctly, the housing may be rotated by hand on th e neck of the 
picture tube, with which it makes a slip fit. A screw -tightened c lamping ring, coo
perative with rubber fr i ction shoes, permits it to be locked radially in the desired 
position. 

Subsequently the correct centre of deflection can be determined by moving the coil 
assembly in axial direction; it can be locked by means of the four winged nuts . 
In Fig . 2 an assembly consisting of deflection unit AT1027 /06 and three conver 
vergence units AT4045/ .. is g iven. 

ELECTRICAL DATA (typical values) 

Line deflection coils, parallel connected 
Inductance 
Resi stance at 25 oc 
Deflection current at 25 kV, edge to 
edge scan in both directions 

f?rame deflection coil s , series connected 
Inductance 
Resistance at 25 °C 
Deflection current at 25 kV, edge to 
edge scan in both directions 

)ctober 1968 
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2.95 mH 
2. 9 r2 

2 . 6 Ap -p 

114 mH 
56 r2 

0.415 Ap -p 
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AT 1027/06 

11 

DEFLECTION UNIT 

Frame deflection coils, parallel connected 
Inductance 
Resistance at 25 oc 

28 mH 
14.+ 4*S"2 

3122 107 31580 

Deflection current at 25 kV, edge to 
edge scan in both directions 

Maximum working temperature 

0. 830 Ap-p 

95 oc 

Connections (see Fig. 3) 

Line deflection coils, 
parallel connected 

parallel connected with balancing 
coil (e .g. AT4040/ 57) 

Frame deflection coils, 
series connected, without 
NTC thermistor 

parallel connected, without 
NTC thermistor 

paralle l connected, with 
NTC thermistor • •) 

connecting tags 

1 or 2 and 
1' or 2' 

1 or 2 and centre 
tap of balancing 
coil 

1' o r 2' and centre 
tap of balancing 
coil 

3 a nd 3' 

3 and 3' 

3 and 3' 

• ) NTC thermistor in parallel with a resistor of 12 SG. 

tags which have to be 
interconnected 

1 and 2 
1' and 2 ' 

1 and 2 (ba lanc ing 
coil between l' and 
2') 

1' and 2' (ba lancing 
coil b etween 1 and 
2) 

4 and 5 
4' and 5' 
6 and 6' 

3 and 4 
5 and 6 
3' 'and 4' 
5' and 6' 
6 and 6 ' 

3 and 4 
5 and 6 
6 and 7 
3' and 4' 
5' and 6' 
6' and 7 ' 

**) NTC thermistor value is such that right compensation for temperature dependence 
is obtained with parallel connected frame coils. 

H30 
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3122 107 31580 DEFLECTION UNIT 

11 

AT 1027/06 

H 

7'+-----' 

Fig.3 

Misconve rgence (dynamic convergence tolerances) 

Misconvergence is defined as the distance between the centres of the reel., blue and 
green beams on the screen using r ectangular coordinates (see Fig . 4 ). 
The centre is defined as the centre of the brightest portion of the beam. 

The misconvergences listed in the table below, are given for a nomina l 25in 900 
colour picture tube equipped with a deflection unit AT1027 /06, convergence units 
A T4045/ .. or A T4046/ .. and a blue lateral unit A Tl025/ .. or AT1028/ .. , a t 25 kV. 
The values in the table are only valid provided that these units have been adjusted to 
optimum convergence on the lines BC and DE (see Fig. 5). 

l 
7Z504&0 

Fig.4 

October 1968 
11 

edge of 
phosphor 
screen 

Fig.5. Dimensions in mm 
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AT 1027/06 

11 

DEFLECTION UNIT 3122 107 31580 

misconvergence (in mm) 
location colour 

typical maximum 
horizontal vertica l horizonta l vertical 

A R to G to B toR 0 0 0 0 

B, c R to G 0 0 0 0 
. B to R/G < 0. 5 < 0. 5 1 1 

D, E R to G 0 0 0 0 
B to R/G < 0.5 0 1 0 

K, L, P, R, M, N R to G to B toR < 0.5 < 0 . 5 1 1 

F, G, H, J R to B to G toR < l. 5 < l. 5 2 2 

Purity adjustment 

The purity can be adjusted by means of two independently movable magnets . These 
magnets are diametrically magnetised; when the notches of the magnets coincide 
the magnetic fields are in opposite phase. By turning the magnets with respect to 
each other the magnetic force of the resultant field of both magnets is adjusted. The 
direction of the resultant magnetic field is adjusted by turning the magnets simul
taneously. The area of purity adjustment which can be obtained on the screen of the 
tube is given in Fig. 7. 

_ H32 _ ll 

2magnet 
in phase 

Fig.7 

area of 
adjustment 
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3122 107 31460 
3122 108 83000 

APPLICATION 

BLUE LATERAL UNIT 

AT1028/00 
AT 1028/01 

NON -PREFERRED 

RZ 24284-15 

This blue lateral uni t is intended for use with a 90° shadow mask colour picture tube 
in conjuction with a deflection unitAT1022/ . . and a convergence unit AT1023/ . . , or 
deflection unit AT1027/ .. with convergence units AT4045/ .. or AT4046/ .. for e lec 
trical static and dynamic lateral adjustm ent. 

October 1968 
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M I IU.;C;O I UU 

AT 1028/01 

MECHANICAL DATA 

BLUE LATERAL UNIT 

Fig. l. Dimensions in mm 

3122 107 31460 
3122 108 83000 

The unit must be positioned on the co lour pictur e tube a s c lose as possible to the 
convergence unit. 
An assembly consisting of a deflection unit, a conve rgence unit and a b lue later a l 
unit on a picture tube is given in F ig . 2 . 

blue lateral unit 

~ 
convergence unit deflection unit pk:ture tube 

Fig. 2 

H34 
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3122 107 31460 
3122 108 83000 

ELECTRICAL DATA 

BLUE LAT ERAL UNIT 
AT1028/00 
AT 1028/01 

There are two versions of b lue lateral uni t: AT1028/00 and AT1028/01, which are 
different as r egards the coils fo r static lateral adjustment. The e lectrical va lues of 
these coils are adapted to e ithe r a low d. c . voltage or a higher one . 

Static lateral adjustment 

Terminals 

Resistance 

D. C . current for minimum 
shift of 6 . 5 mm in centre *) 

Dynamic lateral ad ju stment 

AT1028/00 AT1028/01 

3 and 4 3 and 4 

175 r2 18 r2 

35 m A 110 mA 

In points Band C a horizontal shift between red/green and blue of 2: 3. 5 mm can be 
obtained with a saw tooth current of 500 mAp -p• frequency 15kHz. (See Fig.4) 

Termina ls 

Resistance 

Inductance 

51 

4 

land 2 

5. 8 r2 

0.6 mH 

52 
static coils 3 

155 
2 

dynamic coils 
4 

53 

3 

3 2 
7Z9822? 

Fig . 5 . Circuit diagram 

Fig. 6 . Wiring diagr am 

54 
terminals 

RIG B 

· -- +--0 

I. "6.5 .I 
B R/G 
o~ ...._. 

I. , 6.5 .I 
Fig. 3 1Z50t.85 

72504841 

I 

- - 8 lA C • - - -- - t'-'- - -- - >"-

1 

F ig.4 

) r ed/green and blue move in opposite di r ection (see Fig. 3) 

ctober 1968 
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3122 108 87900 

DEFLECTION UNITS 

RZ 26059-4 

AT1029/04 
AT1029/06 

RZ 26059-5 

With built-in NTC thermistor of 6 n in parallel with a resistor of 12 n 

APPLICATION 

This deflection unit has been designed for use with a 19in 900 shadow mask colour 
Jicture tube, in conjunction with line -output transformer AT2053/. . 1) or line
jeflection transformer AT2051/ .. and E.H.T. transformer AT2052/ .. , and con
lergence units AT4045/ .. or A T4046/ .. , blue lateral unit AT1025/ .. or AT 1028/ .. . 
.inearity control unit AT4042/ .. and transductor AT4041/ ... 

"or further information see AT1027/04 and AT1027/06 respectively. Misconver
~ence of the AT1029/ . . is given for a nominall9in 90° colour picture tube . 

. ) future type 

ctober 1968 
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3122 107 31270 11 AT 2050/03 

LINE-OUTPUT TRANSFORMER 

APPLICATION 

This transformer has been developed for use in colour television rece ivers presen 
ting 625 and 819 lines at SO frames per second . It is intended for use in conj unc tion 
with deflection unit AT 1022/. . or AT 1027/. . , convergence unit AT 1023/ • . , 
AT 4045/ •• or AT 4046/ •. and linearity control unit AT 4042/02, 

MECHANICAL DATA 

The primary coil is dipped, the EHT coil is encapsulated in a flame retard ing po ly 
ester. 

October 1968 
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AT 2050/03 11 LINE-OUTPUT TRANSFORMER 3122 107 31270 

Dimens ions in mm 

- H40_ 11 ·11 
October ,1968 



3122 107 31270 LINE-OUTPUT TRANSFORMER AT 2050/03 

Mounting instructions 

1. T~~e~JC:~t;.~r-~ 

a. The operating temperature of the transformer coils and the core should not 
exceed 95 °C under worst circumstances, i.e. taking into account: 
- overvoltage 
- low atmospheric pressure (at high altitudes) implying bad cooling by convection 
-high room temperature (up to 45 °C). 

b. Direct heat radiation from the PL509 and PY500 to the transformer and the 
heater cable of the GY501 should be avoided by a screen, (If this screen is 
made from insulating material, it should be placed at least 20 mm from the 
coils.) 

c. The socket of the GY501 should not be exposed to any direct heat radiation 
from the PL509 and the PY500. 

d. Ample cool air circulation should be provided around the transformer. 

2. Distances 

It is important in the design of a line output and E.H.T. stage to maintain cer
tain minimum distances between the transformer and the s urrounding components 
and sh ields . 

a. The radial distance between the E. H. T. coils and any flat metal part (free 
from sharp edges) should be at least 30 mm . 
The axial distance from the E. H. T. coil should be at least 20 mm . 

b. The distance from the E.H.T. cap and lead should be at least 45 mm. 

c. The distance between the primary coil and any flat and smooth metal part 
should be at least 10 mm. 

d. The distance between the upper edge of the GY501 socket and the primary coil 
should be at least 15 mm. 

e . The distances between the caps of PL509 and PY500 and any flat and smooth 
metal part s hould be at least 15 mm. 

' f. The transformer and the leads and components carrying high tension pulses 
should be kept free from metal particles, solder drops etc. 

3. The metal bracket must be connected to the chassis. 

:::>ctober 1968 
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AT 2050/03 LINE-OUTPUT TRANSFORMER 3122 107 31270 

ELECTRICAL DATA (see circuit diagram) 

625 lines 819 lines 

vb .:315 v 315 V 

V boost 590 V 590 V 

E.H.T. 24.7 kV 24.1 kV 

I load 312 mA 33 0 mA 

Over scan +9% +9% 

Stabilisation vb - 15% vb - 12% 

v1 p-p - 135 V - 125 V 

v2 p-p + 135 V + 125 V 

v 3 p-p + 310 V + 280 V 

PL 509 

vbg2 315 V 315 V 

va p-p 6.9 kV 6.6 kV 

la p -p 620 mA 630 mA 

wa 27 w 29 w 

py 500 

Ik 510 mA 600 mA 

vk 5 .4 kV 5.1 kV 

Ik res t 80 mA 80 mA 
(end of scan) 

H42 
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3122 107 31270 LINE-OUTPUT TRANSFORMER 

13 

E.HJ: 

~ov) lfl ~n~F-+z_z_p_F---1 %: gu 

I 
I 
I 

18 

t -lL::!-tz 
I I 100°/o 

t , =200. 25°/o 
tz~1.51JS 

October 1968 11 

625 

AT 2050/03 

16 

15 12 

~ 
3 

2 

1 
v1 
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3122 108 39390 11 AT 2051/00 

LINE-DEFLECTION TRANSFORMER 

RZ 22830-78 

APPLICATION 

This t ransformer has been designed to be used in combination with the E. H. T. trans
former AT 2052/ •• to drive a colour picture tube with a deflection angle of 90° and 
an E. H. T. of 25 kV. 
it is intended for use in conjunction with deflection unit AT 1027/ .. or AT 1022/ .. , 
linearity control AT4042/ ... , transductor AT404l/ .. , line-output tube PL500, focus 
voltage rectifier DY51 and booster diode PY88. 

_o_c_to_b_er_ l _96_s _ _ ll 11 H45 
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AT 2051/00 LINE-DEFLECTION TRANSFORMER 3122 lOB 39390 

MECHANICAL DA TA 

The coi I is dipped in a flame retardi ng polyester. 

Dimension s in mm 

Mounting 

to sczcurcz tubcz socket 
of focus rczctifier 

The transformer can be mounted on either a printed-wiring board or a metal chassis. 
If a metal chassis is used, holes fo r the pins must be cut in it in accordance with Fig. 2. 
The transformer must be secured w ith two 3mm screws. The mounting pins can be bent 
or soldered. 
For mounting on a printed-wi ring board the fit of the connecting and mounting pins 
in a printed-w iring grid w ith a pitch of 2 . 54 or 2.50mm is illustrated in Fig. 3. 
The metal bracket must be connected to the chassis . 
Li ke the other connections, those to the PL500and PYBB can be soldered to the printed
wiri ngboa rd. If bent upwa rds(as supplied) they are ve ry suitablefor directconnection 
to the top caps of these tubes. 

H46 
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:122 l 08 39390 L1 NE-DEFLECTION TRANSFORMER AT 2051/00 

e-2 50 or2 54 35(2 ) -+r-·r-:- ' 
1Z50457 

-4 28 

26 

24 

22 

20 

18 

16 

Fig. 2 14 

12 

10 

. f.- ::.:): . 4 

Fig. 3 14 12 10 4 

The distance between the primary coil and any flat and smooth metal part should be 
a t least lOmm. 

The t ransformer and the leads and components carrying high tension pulses should be 
ke pt free f rom m eta I particles , solder drops etc . 

The operating temperature of the transformer coi Is and the core shou Id not exceed 95 °C 
under worst c ircumstances, i . e. taking into account: 
- overvoltage 
- low atmospheric pressure (at high altitudes) impl ying bad cooling by convection 
- high room temperature (up to 45 °C) 

Direct heat radiation from the PL500 and PY88 anodes to the transformer and the heater 
cabl e should be avoided by a screen. (If this screen is made from insulating material, 
it should be placed at least 15mm from the coils) . 

Ample cool air circulation should be provided around the transformer. 

October 1968 11 H47 
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AT 2051/00 LINE-DEFLECTION TRANSFORMER 3122 lOB 39390 

-

ELECTRICAL DATA 

The following data are based on a circuit with a convergence load of about lOW (on 
the input side) and about 4 W (on the output side) for stabi lisation, burst suppression, 
blanking, synchronisation, frame output, etc. For more details see corresponding 
application information (e.g. A.l. 238). 

AT4042/02 

~ 

Fig. 4 

Flyback time 18% l) 
Stabi lisation Vb - 12% 
Overscan 6% 
Deflection current 2. 8 A p-p 

l) The stabilisation can be 
improved to vb-15% with 
the PL504 (instead of PL500) 
at Vb = 255 V. 

H48 
11 

her. 
shift 

PYBB 

Vb = 240 V 
Vboost (between 
point 9 and 
anode) = 580 V 
la (av) = 180 mA 
la end-of-scan 

= 30 mA 
la p-p = 390 mA 
V a p-p= 5 kV 

11 

10 

PL500 

Vg2 = 203 V 

la p-p = 410 mA 

lk p-p = 435 mA 

Va p-p = 6.2 kV 

Wa = 11.5 w 
Wg2 = 2W 
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3122 108 39390 LINE-DEFLECTION TRANSFORMER 

Auxiliary windings 

Connection 2 to chassis : + 110 V p-p between 3 and 2 
+ 250 V p-p between 4 and 2 
- 250 V p-p between 1 and 2 

Connection 3 to chassis: + 140 V p-p between 4 and 3 
- 360 Yp-p between 1 and 3 
- 110 V p-p between 2 and 3 

Notes 

AT 2051/00 

1. With a view to the total load of the transformer the average booster c urrent (PY88, 
la) must not exceed 200 mA. 

2. An excessive add itional capaci ti ve load on a connection point of the t ransformer 
may increase the ringing just after fl yback. 

3. For adjustment of the amplitude Vb t ma y be set to within ±4 % of the given 
nominal value. oos 
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3122 108 39400 11 AT 2051 I 01 

LINE-DEFLECTION TRANSFORMER 

RZ 22830- 7A 

A PPLICA Tl ON 

This transformer has been designed to be used incombinationwiththeE.H.T. trans
former AT 2052/ .. to drive a colour pi c ture tube with a deflection angle of 90° and 
an E. H. T. of 25 kV. 
it is intended for use in conjunction with deflection unit AT1027/ .. orAT1022/ .. , 
linearit y control AT 4042/ .. 1 transductor AT 4041/ .. 1 I ine-output tube PL500 1 focus 
voltage rectifier DY51 and booster diode PY88. 

October 1968 
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AT 2051/01 LINE-DEFLECTION TRANSFORMER 3122 108 39400 

MECHANICAL DATA 

The coil is dipped in a flame retarding polyester. 

Dimensions in mm 

· dotail A :;H-
Fig. 

Mounting 

. 
1 

40.2""" 

12 • 

-4~ . <0 

""" "' 

to s~cure tube socket 
of focus rectifier 

The transformer can be mounted on either a printed-w iring board or a metal chassis. 
If a metal chassis is used, holesforthe pinsmust be cut in it in accordance wi thFig. 2. 
The transformer must be secured with two 3mm screws. The mounting pins can be bent 
or soldered. 
For mounting on a printed-w iring board the fit of the connect ing and mounting pins 
in a printed-wir ing grid with a pitch of 2.54 or 2.50mm is illustrated in Fig. 3. 
The metal bracket must be connected to the chassis. 
Like the other connections, those to the PL500 and PY88 can be soldered to the printed
wiring board. If bent upwards (as supplied) they are very su itable for direct connection 
to the top caps of these tubes. 
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3122 108 39400 LINE-DEFLECTION TRANSFORMER AT 2051 I 01 

Fig . 2 

Fig. 3 

~ 
M 
<D 

' 
~t 

e-2 50 or2 54 _.-_,::re=-

-t 

14 12 10 

35(2 ) ' 
nso1o5e 

28 

26 

24 

22 

20 

18 

16 

14 

12 

10 

The distance between the primary coi I ond an y flot ond smooth m eta I port shou Id be 
ot least 10mm . 

The transformer ond the leads ond components carrying high tension pulses should be 
kept free from metal particles, solder drops etc. 

The operating temperature of the transformer coi Is ond the core should not exceed 95 °C 
under worst circumstances, i.e. taking into account: 
- overvoltoge 
- low atmospher ic pressure (ot high altitudes) impl y ing bod cooling by convection 
-high room temperature {up to 45 °C) 

Direct heat radiation from the PL500ond PY88onodes to the tronsformerond the heater 
cable should be avoided by o screen. (If this screen is mode frominsulotingmoter iol, 
it should be placed ot least 15mm from the coils). 

Ample cool oir circulati on should be provided around the transformer. 

October 1968 
11 

H53 

--



AT 2051 I 01 LINE-DEFLECTION TRANSFORMER 3122 108 39400 

-

ELECTRICAL DATA 

The following dato are based on a circuit w ith a convergence load of about lOW (on 
the input side) and about 4W (on the output side) for stabilisation, burst suppression, 
blanking, synchronisation, frame output, etc. For more detai Is see corresponding 
application information (e.g. A. I. 238) . 

AT4042102 

f7"1 

Fig. 4 

Fl yback time 18 % l) 
Stabilisation Vb- 12 % 
Overscan 6 % 
Deflection current 2.8 Ap-p 

1
) The stabi lisation can be 

improved to Vb-15%with 
the PL504 (instead of PL500) 
at Vb = 255 V. 

H54 
11 

PY88 

vb = 240 v 
Vboost (between 
point 10 and 
anode) = 580 V 
la (av) = 180 mA 
la end-of-scan 

= 30 mA 
10 p-p = 390 mA 
V a p-p = 5 kV 

12 

11 

PL500 

vg2 = 203 V 

la p-p = 410 mA 

lk p-p = 435 mA 

Va p-p =6 .2kV 

Wa =ll.5W 

Wg2 = 2W 
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122 1 08 39400 LINE-DEFLECTION TRANSFORMER 

Auxiliary windings 

Connection 2 to chassis: + 55 V p-p between 3 and 2 
+ 110 V p-p between 4 and 2 
+ 405 V p-p between 5 and 2 
- 295 V p-p between 1 and 2 

Connection 3 to chassis:+ 55 V p-p between 4 and 3 
+ 350 V p-p between 5 and 3 
- 350 V p-p between 1 and 3 
- 55 V p-p between 2 and 3 

Connection 4 to chassis: + 295 V p-p between 5 and 4 
- 405 V p-p between 1 and 4 
- 110 V p-p between 2 and 4 
- 55 V p-p between 3 and 4 

Notes 

AT 2051 I 01 

1. With a view to the total load of the transformer the average booster current (PYBB, 
10 ) must not exceed 200 mA. 

2. An excessive additional capacitive load on a connection point of the transformer 
may increase the ringing just after fl yback. 

3. For adjustment of the amplitude Vb ma y be set to wi thin± 4 % of the given 
nominal value. oast 

)ctober 1968 
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3122 108 39850 11 AT 2052/03 

E.H.T. TRANSFORMER 

RZ 22830-1 

APPLICATION 

This transformer is intended for use in combination with the line deflection 
transformer AT2051/ . . to generate the E.H.T . 

MECHANICAL DATA 

The primary coil is dipped and the E. H. T. coil is encapsulated in flame retard
ing polyester. 
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AT 2052/03 11 E .H .T. TRANSFORMER 3122 108 3985( 

Dimensions in mm 

121mol 

H58 
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~ 22 108 39850 E .H.T. TRANSFORMER 11 AT 2052/03 

Mounting instructions 

1. T~!l2e~;: ~t:.~r:.c:. 

a. The operating temperature of the transformer coils and the core should 
not exceed 95 °C under worst circumstances, i.e. taking. into account: 
- overvoltage 
- low atmospheric pressure (at high alt itudes) implying bad cooling by 

convection 
- high room temperature (up to 45 °C). 

b. Direct heat radiation from the PL505 and PY500 to the transformer and the 
heater cable of the GY50l should be avoided by a screen. (If this screen 
is made from insulating material, it should be placed at least 20 mm 
from the coils.) 

c. T he socket of the GY50l should not be exposed to any direct heat radiation 
from the PL505 and the PY500. 

d. Ample c ool air circulation should be provided around the transformer. 

2. Distances 

It is important in the design of a E. H. T. stage to maintain certain minimum 
distances between the transformer and the surrounding components and 
shields. 

a. The radial distance between the E. H. T. coils and any flat metal part (free 
from sharp edges) should be at least 25 mm. 
The axial distance from the E. H. T. coil should be at least 20 mm. 

b. The distance from the E. H. T. cap and lead should be at l east 45 mm. 

c. The distance between the primary coil and any flat and smooth metal part 
should be at least 10 mm. 

d. The distance between the upper edge of the GY50l socket and the primary 
coil should be at least 15 mm. 

e. The distances between the caps of PL505 and PY500 and any flat and smooth 
metal part should be at least 15 mm. 

f. The transformer and the leads and components carrying high tension pulses 
should be kept free from metal particles, solder drops etc. 

3. The metal bracket must be connected to the chassis. 

:tober 1968 
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AT 2052/03 

11 

E. H. T. TRANSFORMER 3122 108 39850 

ELECTRICAL DATA 

4 

ll 

1..£.1 +--+-...!.....11-l .....___ .. ~ o--.._ _ _l 

Jl2 

~......----; .:=J 
1beam (J.IA) 

VC (V) 

V10 (E.H.T.) (kV) 

V2-1 p-p (1 to chassis) (V) 

v4 -3 p-p (V) 

flyback time (%) 

PY500 

vb (V) 

la end of scan 

la (av) (m A) 

la p-p (mA) 

V a p-p (kV) 

_ H60_ 11 

if PL505 is used 

0 1500 

430 485 

25 25 

500 500 

1050 1050 

16.7 

285 270 

--------

stabilisation 
circuit 

10 
E.H.T. 

if PL509 is used 

0 1500 

430 485 

25 25 

500 500 

1050 1050 

16 . 7 

285 270 

adjusted to 0 mA for lbeam = 1000 11A 

145 300 175 330 

500 500 500 500 

4.3 5.2 4 . 3 5.2 

11 
October 1968 



3122 108 39850 E. H. T. TRANSFORMER 11 AT 2052/03 

ELECTRICAL DATA (continued) 

. if PL505 is used if PL509 is used 

I beam (pA) 0 1500 0 1500 

Ia p -p (mA) 430 730 430 730 

Igz p -p (m A) 45 70 45 70 

Ig2 (av) (m A) 12 25 12 25 

Ik p-p (mA) 475 800 475 800 

V a p-p (kV) 5.5 6.8 5 .5 6.8 

Wa (W) 25 21 27.5 28.5 

Wg2 (W) 3 5.5 3 5 . 5 

stabilisation to (V) 230 215 

-----

tober 1968 
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11 11 

AT 4040/ .. 

CONVERGENCE AND PIN-CUSHION ADJUSTORS 

RZ 24284-5 

RZ 24284-6 

APPLIC ATION 

The conver gence adjustors a re intended for use in conjunction with the convergence 
unit AT 1023/ .. , AT4045/ . . or AT4046/ . . for convergence adjustment. 
The pin -cushion ad jus tors a re inte nded for use in conjunction with the tra nsductor 
AT4041/ .. (fo r pin -cushion adjustment), a nd deflect ion unit AT1027 I .. or 
AT1022/ .. ; the adjustor AT4040/50 for deflection units with pa rallel connected 
frame coils, the adj ustor AT4040/55 for deflection units with series connected 
frame coi ls. 

October 1968 
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AT4040/ .. 

MECHANICAL DATA 

CONVERGENCE AND PIN-CUSHION 
ADJUSTORS 

The convergence adjustors are provided with pins for mounting on printed -wiring 
boards and have a knob at the top for adjustment. Except for the AT4040/ 17 which 
can easily be soldered directly on the soldering tags of the deflection unit and can 
be adjusted by means of a screw -driver. Also the pin -cushion adjustors can be ad
justed by means of a screw -driver and are suitable for mounting on printed -wiring 
boards. 

Fig.l 

Fig.2 

~ .sl=M~~"t,;:l' 
~ Gl 

~L-'-IC:·~"'"-r-.. -"~4 
:il 

Fig.3 

Fig.4 

H64 
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CONVERGENCE AND PIN-CUSHION 

ADJUSTORS 

type circuit 
Fig . 

ter -
L-range *) 

d .c. * ) 
number 1) diagram minals resistance 

(mH) (S""l ) 

Convergence adjustors 2) 

(AT4040/17) E 4 
1-3 

0. 1-0 . 32 0 . 66 
2 -3 

AT4040/49 A 1 
1-2 

0.32 -1.08 2 . 4 
3 -4 

(AT4040/ 52) c 2 3 -4 0 . 925 -5.0 4 . 1 
AT4040/53 D 2 3-4 0.635-3.725 3.65 

(AT4040/ 54) c 2 3-4 0 . 035 -0 .275 0 . 88 
AT4040/56 B 1 1-4 

0.00575 -0.0225 0.11 
5-4 
2 -3 0. 0295 -0.0105 0 .1 65 

AT4040/57 A 1 
1-2 

0 . 1 -0 .32 0.66 
3 -4 

(AT4040/58) A 1 
1-2 

2 . 5-8 . 25 20 . 7 
3 -4 

(AT4040/59) c 2 3 -4 10-45 28 
(AT4040/61) D 2 3 -4 7.2-33 . 5 23. 1 

AT4040/63 A 1 
1-2 

0.117-0.44 1. 35 
3 -4 

( AT4040/67) F 2. *) 5-6 0 . 7 -3 .6 3 . 65 

Pin -cushion adjustors 

AT4040/50 )I c 3 3-4 0 . 9 -3.2 1.1 
(A T4040/55 ) c 3 3-4 3 -10 4.1 

• ) Typical values. 
•• ) However, with a 6 -pins socket. 

1) Type numbers between brackets for non -preferred types. 

AT 4040/ .. 

cata log 
number 

3122 107 30740 

3122 107 30030 

3122 107 30050 
3122 107 30060 
3122 107 30070 

3122 107 30080 

3122 107 30090 

3122 107 30100 

3122 107 30110 
3122 107 30130 

3122 107 30480 

3122 107 30570 

3122 107 31210 
3122 107 31220 

2) At a frequency of 15 kHz, the current through the convergence adjustment coils 
has to be such that the formula I2RMS. Rdc ::;: 0. 3 W remains in force. 

October 1968 
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AT4040/. 

ELECTRICAL DATA 

A 

D 

5 

CONVERGENCE AND PIN-CUSHION 
ADJUSTORS 

B c 
0 

0 

0 

E F*' 

• ) The socket has a colour dot near pin 5. 

H66 
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.3122 107 30610 

11 

AT4041/05 

NON-PREFERRED 

TRANSDUCTOR 

RZ 22830-6 

APPLICATION 

The AT4041/05 is intended for use in conjunction with deflection unit AT1027 I .. , 
line output transformer AT2050/ .. , pin -cushion adjustor AT4040/ .. and a frame 
output transformer to correct pin -cushion distortion. 

)ctober 1968 
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AT4041/05 

11 

TRANSDUCTOR 

MECHANICAL DATA 

Dimensions in mm 

e = 2.54 

Hole pattern for mounting on 
a printed-wiring board. 

ELECTRICAL DATA 

Circuit diagram 

H68 
11 

63[10 
L3 ~~ 

:: Ls 
5 li 

432 ~~E ~ ' " 3 11 

2 " 

3 :: l4 
11 

" 1 " 11 
7 

3122 107 30610 
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3122 107 30610 TRANSDUCTOR 

11 

AT4041/05 

Connections 
For AT1027/ .. or AT1022/ .. with parallel connected frame coils 

AT10271. or AT10221 .. 

R potentiometer of 4 7 Sl, adjusted to 20 Sl (typical value) 

voltage on CD 
-;;. ,------- - ------;;: ' 

' / 

' 
55Vp-p 

/ ' 
/ 
____________ __..:> ~-

7l98ll!i 

For AT1027/ . . or AT1022/ .. with series connected frame coils 

R potentiometer of 150 Sl 

October 1968 

voltage on C 0 
? .:::--------------

' / 

/ ' 

"E " " " ii[ " " " " " " 

110Vp -p 

' / ------------ - 7Z9i2J6 

11 
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3122 107 31420 

11 

AT4041/06 

TRANSDUCTOR 

RZ 22830-6 

APPLICATION 

The AT4041/06 is intended for use in conjunction with deflection unit AT1027 I-
or AT1022/- . , line deflection transformer AT2051/ _ . , pin -cushion adjustor 
AT4040/ .. and a frame output transformer to correct pin-cushion distortion. 

:)ctober 1968 
11 11 

H71 

-----



AT 4041/06 

11 

TRANSDUCTOR 

MECHANICAL DATA 

Dimensions in mm 

12=2.54 

Hole pattern for mounting on 
a printed-wiring board. 

ELECTRICAL DATA 

Circuit diagram 

H72 
11 

" " 11 
11 
11 
11 
l i [

8 

4~i ~E~ 3~11 23:: L L 11 3 
1 11 

" 1 " 11 5 

3122 107 31420 

11 
October 1968 



3122 107 31420 TRANSDUCTOR 

11 

AT 4041/06 

Connections 
For AT1027/ .. or AT1022/ . . with parallel connected frame coi ls 

AT4041/06 

AT4040/50 

A frame 
transformer 

.,E " " " " 

" 11 ,, 
" " " 

R = potentiometer of 4 7 st , adjusted to 20 S"2 (typ ica l va lue ) 

ii[ 
For AT205l/OO 

A-B= 1-3 

For AT2051 /01 
A-B= 3 -5 or 3 -1 

voltage on CD 
,-------------7 ' 

/ 

55Vp-p 

/ __ ___ _______ ...::::. ~-
7H8US 

For AT1021/ .. or AT1022/ . . with series connected frame coi ls 
AT2051/.. AT4041/06 

For AT2051/00 
A -B = 1-3 

For AT2051/01 
A-B= 3-5 or 3 -1 

October 1968 

voltage on CD 
-;; ,------------- /' ,--

/ 

110Vp-p 

/ 

- -- ----------' ~-7Z9UJ6 

11 
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3122 108 39450 

11 

AT4042/02 

ADJUSTABLE LINEARITY CONTROL UNIT 

RZ 22858-8 

A PPLICATION 

This unit is intended to be used in block and white, and in colour TV sets equipped 
with tubes, to adjust the linearity of the line-deflection. In colour N sets it con be 
used in combination with deflection unit AT1027/ .. orAT1022/ .. and line-output 
t ransformer AT 2050/ .. or AT 2051 / ... 

CONSTRUCTION 

This control unit consists of o coil wound ono ferroxcube rod, and three ferroxdure 
magnets. One magnet is placed around the ferroxcube rod, above the coi I. One of 
the magnets has the shape of o half ring, it is placed around the ferroxcube rod under 
the coil. The third ferroxdure magnet is cy lindrical, it is positioned parallel to and 
c lomped against the ferroxcube rod opposite the second. it is provided with o square 
hole to foci litote turning to adjust the biasing ~i"eld and so the linearity of the line 
deflection. 

)ctober 1968 
11 H75 

-------



AT4042/02 I ADJUSTABLE LINEARITY CONTROL UNIT 3122 108 39450 

23.7 

20.2 

I 
i 

10.1 

_J _ _ _ 
I 

. ,;.. -~ 
W<o , -

'.,_ __ .!>L=-._ __ +1, 7Z46787.1 _ 15min -· 

Fig. 2. Hole pattern for mounting on a 
chassis 

~ , 

5o 0 7Z46786 

Fig. 1. Dimensions in m 'fA 
1Z46966.2 Fig. 3. Hole pattern for mountinq on a 

printed-w iring board (e=O. 1 ") 

ELECTRICAL DATA 

When a saw-tooth current (wi thout $-correction) 
of 2. 8 Ap-p 1 frequenc y 15,625Hz, fl yback ratio 
18 % ,flows throughthe linearity control unit(ane 
connection poi nt to earth ) , the correct ion voltage 
is adjustable between 15V and 26V . 

MOUNTING 

2 

li~ 1>- adjustable 1:lJ magnet 

, 7Z46784 

Fig. 4. Circuit diagram 

The unit can be mounted either on printed-wiring boards by means of its two connection 
pins and two mounting pins (see Fig. 3), or on metal chassi s , by bending of the two 
mounting pin s and/ or by means of a screw through an aperture in the casing (see Fig. 2). 
To prevent di sto rtion of the magnet ic field no iron part should approac h the magnetic 
parts an yw here nearer than 3 mm. The coi I shou Id be shunted .with a carbon resistor 
to damp ringing phenomena{va lue of resistor depends on applied line-deflection trans
former ) . 

* Hol e onl y necessary for bottom ad justment. 

_ H76 _ ll 11 October 1968 



3122 108 39450 

October 1968 11 

ADJUSTABLE LINEARITY CONTROL UNIT 

AT4042/02 

r-1 

AT2051/.. 
11 
11 
11 
11 
11 
11 

" 11 

t-------._-o--....., 11 

-her. 
shift 

Fig. 5 . Line-out put c ircui t 

11 

AT4042/02 

--

H77 





3122 108 83130 

3122 108 83150 

APPLIC ATION 

CONVERGENCE UNITS 

AT4045/07 
AT4046/07 

RZ 26110-4 

T hese units are intended to be used with a 900 shadow mask colour picture tube, in 
conjunction with the deflection unit AT1027 / •. and the blue lateral unit AT1025/05 
or AT1028/ .. to converge the three colour pictures statically and dynamically and 
to adjust the purity. 

October 1968 
11 H79 



Al4045j07 
AT4046/07 

MECHANICAL OAT A 

Dimensions in mm 

Mounting 

CONVERGENCE UNITS 

43.3 

3122 108 83130 
3122 108 83150 

The housing of the deflection unit AT1027/ .. is so constructed that the convergence 
units can easi ly s lide in and then, after they have been properly pushed back, lock. 
The unit s have to be put into the housing with the printed wiring up (see drawing 
below). To take out the units the locks must be released; this can be done by pushing 
a screwdriver or the like between each unit and the housing. 

Assembly consisting of a deflection unit AT1027 I . . and three convergence units 
AT4045/ ... 

H80 
11 11 October 1968 



3122 108 83130 
3122 108 83150 

ELECTRICAL DATA 

CONVERGENCE UNITS 
AT4045/07 
AT4046/07 

The units have 4 coi ls, two for horizontal and two for vertical deflection . They are 
mounted on a pr inted -wiring board . T he co ils can be connected ei ther by solder ing 
to the printed -w iring pads or by pushing a plug over the pins. The convergence unit 
AT4046/07 is provided with a permanent magnet for static convergence with which 
a shift of± > 20 mm can be obtained . Static convergence with the AT4045/07 is ef 
fected by a d . c. current through its frame coils. 

4 2 6 8 

H H 
1 3 7 5 

Series connected line coils AT4045/07 AT4046/07 

Inductance 0.40 mH 0 . 43 mH 
Resistance 2. 5 S1 2 . 5 S1 
Connecting tags 3 and 7 3 and 7 
Tags to be interconnected 2 and 6 2 and 6 

Parallel connected line coils 

Inductance 0 .10 mH 0 . 11 mH 
Resistance 0. 6 S1 0.6 S1 
Connecting tags 2 and 3 2 and 3 
Tags to be interconnected 2 and 7, 2 and 7, 

3 and 6 3 and 6 

Series connected frame coils 

Inductance 1 . 40 H 1 .48 H 
Resistance 155 S1 194 S1 
Connecting tags 1 and 5 1 and 5 
Tags to be interconnected 4 and 8 4 and 8 

Paralle l connected frame coi ls 

Inductance 0.35 H 0 . 37 H 
Resistance 38 . 8 S1 48.5 S1 
Connecting tags 1 and 4 1 and 4 
Tags to be interconnected 1 and 8, 1 and 8, 

4 and 5 4 and 5 

October 1968 
11 11 
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3122 108 83140 

3122 108 83160 

APPLIC ATION 

I 

CONVERGENCE UNITS 

AT4045/08 
AT4046/08 

NON-PREFERRED 

RZ 26110-4 

These units are intended to be used with a 90° shadow mask colour picture tube, in 
conjunction with the deflection unit AT1027 / .. and the blue lateral unit AT1025/05 
or AT1028/ •. to converge the three colour pictures statically and dynamically and 
to adjust the purity . 

October 1968 
11 
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HI "f'U"tOl/ UH 

AT4046/08 

MECHANICAL DATA 

Dimensions in mm 

43.3 

Mounting 

CONVERGENCE UNITS 

205 

.Jl 
r----- : ~-
1 1 I I 
1 I l 
L----._1 ~ 

u 

18.5 

., 
I 

J 

3122 108 83140 
3122 108 83160 

The housing of the deflection unit AT1027 I . . is so constructed that the convergence 
units can easi ly slide in and then, after they have been properly pushed back, lock. 
The units have to be put into the housing with the printed wiring up (see drawing 
below). To take out the units the locks must be released; this can be done by pushing 
a screwdriver or the like between each unit and the housing . 

Assembly consisting of a deflection unit AT1027/ .. and three convergence units 
A.T4045/ ... 

H84 
11 11 

October 1968 



3122 108 83140 
3122 108 83160 

ELECTRIC AL DATA 

CONVERGENCE UNITS AT4045/ 08 
AT4046/08 

The units have 4 coi ls, two for horizontal and two for vertica l deflection. They are 
mounted on a printed -wiring board. The coils can be connected either by soldering 
to the printed -wiring pads or by pushing a plug over the pins. The convergence unit 
AT4046/08 is provided with a permanent magnet for static convergence with which 
a sh ift of± > 20 mm can be obtained. Static convergence with the AT4045/08 is ef
fected by a d . c . current through its f rame co ils . 

4 2 6 8 

H H 
1 3 7 5 

Series connected l ine coi ls AT4045/08 AT4046/08 

Inductance 4 . 8 mH 5.2 mH 
Resistance 22.6 rl 22.6 rl 
Connecting tags 3 and 7 3 and 7 
Tags to be interconnected 2 and 6 2 and 6 

Parallel connected line coils 

Inductance 1.2 mH 1.3 mH 
Resistance 5. 7 rl 5 . 7 rl 
Connecting tags 2 a nd 3 2 and 3 
Tags to be interconnected 2 and 7, 2 and 7, 

3 and 6 3 and 6 

Series connected frame coi ls 

Inductance 1.40 H 1.52 H 
Resistance 155 rl 194 rl 
Connecting tags 1 and 5 1 and 5 
Tags to be interconnected 4 and 8 4 a nd 8 

Parallel connected frame coils 

Inductance 0.35 H 0.38 H 
Resistance 38 . 8 rl 48.5 rl 
Connecting rags 1 and 4 1 and 4 
Tags to be interconnected 1 a nd 8, 1 and 8, 

4 a nd 5 4 a nd 5 

October 1968 
11 11 
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3122 107 31580 11 AT 4080 I 01 

LUMINANCE DELAY LINE 

J. 1 

RZ 22858-3 

APPLICATION 

This delay line is intended for use in the luminance video amplifier of colour 
TV sets. 

MECHANICAL DATA 

Dimensions in mm 

s T 

,--IX ( 00 00~ 0000' . p 
--------------,3-9-.7-(=_5_5-e)--------~~ 

7ZS0415 

e = 2.54 mm 

October 1968 
11 
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AT 4080/01 LUMINANCE DELAY LINE 

ELECTRICAL OAT A 

Delay tim e ( r ) 

Ris e time 

Impedance 

Temperature coefficient of 
the delay time 

Maximum permissible t emperature 

Maximum d . c . working voltage 
(between SQ and PT) 

Pre - shoot 

800 

"' c 

750 ns ±5 % 

85 ns 

1000 0 ±10 % 

0 . 04 %/deg C 

90 °C 

75 V 

5 % 

IAT40B0/011 

.... i 750 
'--=-----

700 

0 2 3 4 5 
- freq.(MHz) 

7ZSO S2J 

Delay time as a function of the frequency 

(dBJ
0 I AT4080/011 

F~ 
-3 
-4 
-5 
-6 
-7L---~--~----~--,---~ 

0 2 3 4 5 
- freq.(MHz) 

Amplitude character istic 

_ H
88 _ 1

1

1 11 

3122 107 31580 

October 1968 



2722 121 00051 

11 

DL 1 E 

NON-PREFERRED 

DELAY LINE 

RZ 24284-9 

APPLICATION 

This delay -line is intended for use in the decoder circuits of television receivers. It 
consists of a glass delay -line, appropriate transductors and coils which are accu 
rately adju sted during manufacture to provide the correct overall phase delay -time 
when fed by a source with an internal impedance of lOO S) and terminated with a load 
of lOO rz . 

)ctober 1968 
11 11 
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DL 1 E 

11 

DELAY LINE 2722 121 00051 

MEC HANICAL DATA 

Dime nsions in mm 

0 0.8 
3 2 1 

_..jll--lll--1-! a; 
~ 
(X) 

__jll-lll----,!o--'~ 

456 

I ~--...::... l 
I I 0 I I '"" 
~~ ~ ~ 

I T TT LO 

I. 5.08(2=:r- t 
86.36{34e) 

111.76C44e) 
128.5 

7Z50501 

F ig . l 

Weight 310 g 

Mount ing 

The uni t i s i ntended for insertion direct ly into a printed -wiri ng board . 
Addition a lly, two holes a r e provided in the underside for the purpose of fix ing the 
un it by means of se lf -ta pping screws , if so required. 

" 
20 

F ig . 2 . Hole pattern for mounting on a printed -wi r ing board . e = 2 . 54 mm . 

H90 

11 
11 

October 1968 



2722 121 00051 DELAY LINE 

11 

DL 1 E 

ELECTRICAL DATA 

Nominal frequency fnom 
Nominal phase delay-time(Vl-V2)at 
fnom (unmodulated sinewave voltage) 
Accuracy of adjustment 
- 3 dB points (bandwidth) 

Insertion loss 
Temperature drift (re lative to 25 °C ) 

phase delay 
insertion loss 

Maximum input at fnom 
(terminals 4 and 6) 

Te rmination impedances 
Unwanted reflections at 3-r 

other reflections 

Ope rating temperature range 
Asymmetry of the coils 

at fnom l ~~ I 

4.433619 MHz 

63 . 943 iJS 
± 5 ns 
one below 3 .43 MHz, 
the other above 5 . 23 MHz 
13 ±4 dB at fnom 
measured while temperature is made to rise 
linearly (± 1 °C) in an interval of 3 h from 
20 to 50 oc, after which it is kept constant 
at 50 °C for 2 h. 
max . ± 5 ns, typical value 3 ns 
typical± < 0. 3 dB 

10 Vp-p 
lOO r2 
- < 22 dB with respect to l'T signal 
- < 27 dB with respect to 1 'T signal 
measured at fnom with a burst of 25MS length 
and a repetition frequency of 2 . 6 kHz 
- 20 °C/+ 70 °C 

< 0.05 (see Fig.4) 

DL1E 

?ZS4311 

Fig. 3. Circuit diagram and connections 

::tober 1968 
11 11 
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DL 1 E 

11 

DELAY LINE 

220Q 

220Q 

Fig . 4 . Set-up for measuring coil asymmetry 
V 0 /V 2 (a t fn 0 m ) 

OdB 

-3dB 

3.433 4.433 5.233 
- frequency CMHz) 

Fig . 5 . Amplitude limits of V 2 

- H92_ 11 11 

2722 121 00051 

October 1968 



2722 121 00061 

11 
DL20 

DELAY LINE 

RZ 26110-2 

APPLICATION 

This delay -line is intended for use in th e decoder c ircuits of telev is ion receivers . It 
consi s t s of a g lass de lay - line , appropria te transductors and co il s which are accu
rate ly adjus ted during ma nufactu r e to provide the correct overall phase delay - time 
when fed by a sou rce with a n interna l impedance of 100 0 and te rminated with a load 
of lOO 0 . 

ctober 1968 
11 
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DL20 

11 

MECHANICAL DATA 

Dimensions in mm 

We ight 16:'i g 

Mounting 

DELAY LINE 

120 

A = Fasten ing pins 
B = Fixing holes 
C = Con nect ing pins (0 . 8 mm diam . ) 

0 

"' 

2722 121 00061 

The unit i s in tended for inserti on directly into a printed-wiring board. 
Addit ionally, two holes are provided in the underside for the purpose of fixing the 
unit by mea ns of M3 screws, if sb requi red . 

t.O JS 30 2S 20 IS 10 

.111111111111111111111111. : 
Fig . 2 . Hole pattern for mounting on a printed-wiring board. e = 2.54 mm . 

H94 

11 11 
October 1968 



2722 121 00061 DELAY LINE 

11 

DL20 

ELECTRICAL DATA 

Nominal frequency fnom 
Nomina l phase de lay - time (Yl-Y2) a t 
fnom (unmodulated s inewave voltage ) 
Accuracy of adju s tm ent 
- 3 dB points (ba ndwidth) 

Inse rtion loss 
Temperature drift (re la tive to 25 °C) 

phase de lay 
in se rtion lo ss 

Maximum input a t fnom 
(termina ls 3 and 4) 

Te rmination impedances 
Unwanted r e fl e ctions a t 3'1 

othe r r efl ection s 

Ope rating tempe rature range 
Asy m metrv of th e coils 

a t .fn om I ~~ I 

4.433619 MHz 

63.943 MS 

± 5 ns 
one below 3. 43 MHz, 
the other above 5. 23 MHz 
11 ± 3 dB at fnom 
measured while temperature is made to rise 
linearly (± 1 OC) in an interval of 3 h from 
20 to 50 oc , afte r which it is kept constant 
at 50 °C for 2 h . 
max . ± 5 ns, typical value 3 ns 
typica l ± < 0 . 3 dB 

10 Yp-p 
100 S1 
- < 22 dB with respect to 1'1 signal 
- < 27 dB with r e spect to 1'1 signal 
m easured at fnom with a burst of 25!-ls lenght 
and a r epe tition f requency of 2. 6 kHz 
- 20 °C/+ 70 oc 

< 0.05 (see Fig.4) 

DL20 

7Z53307.2 

F ig . 3. Circuit diagram and connections 

: _obe-r19-68 _.ll 
11 
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Dl20 

H96 

11 

DELAY LINE 

220Q 

220Q 

Fig . 4. Set -up for measuring coil asymmetry 
V0 /Vz (at fnoml 

7Z50525 

OdB .-~ 

- 3dB 

3.433 4 .433 5.233 
- frequency (MHzl 

Fig . 5 . Amplitude limits of V 2 

11 11 

2722 121 0006 1 
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Deflection assemblies for camera tubes 

--





3122 107 30580 

11 

AT1102 

VIDICON DEFLECTION UNIT 

APPLICATION 

Deflection assembly , consisting of deflection and focus coil s and alignment ring 
magnets, for a 1" Vidicon . 

MECHANICAL DATA 

Dimensions in mm 

139 

take off wire(target) 

~m 

~rm - P 
7.2.1L 90 J 

ELECTRICAL DATA (typical values) 

line deflection coils 

January 1968 
11 

R=3311 

6 
(grey) 

(white) 
7 

focus coil 7Z!i0509 

11 K3 

--



AT1102 VIDICON DEFLECTION UNIT 

coils 
measuring earth inductance 

points points (mH) 

s1 + s2 2 - 4 2 0.75 

53 + 54 3 - 5 5 23 

ss 6 - 7 - -

Required currents for normal operation (V g4 = 300 V) 

Line deflection current 170 mA p-p 

Frame deflection current 

Focus current 

Geometric distortion 

Distortions inside the ci r cle 

24 mA p-p 

17 mA 

about 1 % of picture height 

Distortions outs ide the circle : about 2 % of picture height 

I. 

Alignment range: ± 2: 10% of picture height 

K4 

11 

3122 107 30 580 

resistance 
(rt ) 

2.5 

80 

4200 

11 
January 1968 



3122 108 84401 

11 

AT1113f01 

PLUM BICON DEFLECTION UNIT 

APPLICATION 

Deflection assembly, consisting of deflection, focus and alignment coils , for a 
Plumbicon . 

MECHANICAL DATA 

187 

171 
122mln 20.5 

...... 
~ r- .-- 0 

· - r-- -- ~~-- ----':1 r-- --- ·--· 

~ 
r--

<D 
e 

'-- '--

IT I 
cl ..-

8 
"' 

7Z~l0.1 

Dimensions in mm 

)ctober 1968 11 KS 

------



-

AT1113j01 PLUMBIC ON DEFLECTION UNIT 

ELECTRICAL DATA (typical values) 

1 line deflection coils 

11 
12 

frame 
deflection coils 

6 8 
alignment coils 

NTC = 1300 11 ± 20% at 25 oc 
R = 560 11 ± 5% 

1 black 
2 transparent (screened) 
3 = brown 
4 yellow (screened) 
5 red 
6 orange 

coils 

s1 + s2 

s3 + s4 

Ss+ s7 

s6 +ss 

s 9 + s 10 

Internal shield 

7 = yellow 
8 = 9 = blue 

10 = white 
11 11 

12 
13 = grey 

measuring inductance 
points (mH)±3.5% 

2 - 4 0.995 

3 - 5 22.1 

6 - 8 

7 - 9 

10 - 13 

1 
·' 

1) Res istance drift between 25 and 60 oc is < 0. /5% 

K6 11 

3122 108 84401 

9 
focus coils 

7250520.2 

resistance at 25 oc 
(11) ±10% 

2.6 

63.8 

2143 1) 

2143 1) 

148 

11 October 1968 



3122 108 84401 PLUMBICON DEFLECTION UNIT AT1113/01 

Required currents for normal operation 

Line deflection current 

Fra me deflection current 

Focus curr ent 

Maximum alignment currents 

Geometric distortion 

Distortions inside the circle 

Distortions outside the circle 

October 1968 11 

Vg3 = 300 V ~_?}_:_~~~~ -- -------- -
160 mA p-p 

25 mA p-p 

75 mA (Sg+ SlQ 
in series) 

± 5 mA 

max. 0. 5 % of picture height 

max. 1 % of picture height 

11 

225 mA p -p 

35 mA p -p 

lOO mA 

± 5 mA 

K7 

-

--
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3122 108 39350 

11 

~T1122 

PLUMBICON DEFLECTION UNIT 

R Z 18033-18 

APPLICATION 

Deflection assembly, consisting of deflection, focus and alignment coils for a 
Plumbic on. 

MECHANICAL DATA 

Dimensions in mm 

160.5~0.8 

151.4:!:0.4 -I 

I ,-~ ( +I 

«:! 
N 
<D 
~ 

M3!4d 

January 1968 11 11 K9 

-------



AT1122 PLUMBICON DEFLECTION UNIT 

ELECTRICAL DATA (typical values) 

s, 

1 line deflection coils 
5 

frame 
deflection coils 

7 8 
alignment coils 

NTC resistor: 1300 n ±20 % at 25 oc 
R s6o n ± s % 

coils 
measuring inductance 

points (m H) 

s1 + s2 2 - 4 0.99 

s3 + s4 3 - 5 22.1 
-

ss+ s7 6 - 8 

s6 +ss 7 - 9 

s9 12 - 13 I 

slO 10 - 11 

Internal shield 1 

Required currents for normal operation (Vg3 = 300 V) 

line deflection current 160 mA p - p 

frame deflection current 25 mA p-p 

focus current 17 mA (S9 + S 10 
in series) 

maximum alignment currents : ±5 mA 

KlO 11 11 

9 

3122 108 39350 

11 13 
focus coils 

7Z50515 

resistance 
(n) 

2.6 

63.8 

2390 

2390 

1100 

1650 

(Vg
3 

= 600 V) 

235 mA p -p 

35 mA p -p 

25 mA 

±5 mA 

Tanuarv l<lAR 



3122 108 39350 PLUMBICON DEFLECTION UNIT 

Geometric distortion 

Distortions inside the circle : max. 1 % of picture height 

Distortions outside the circle : max . 2 % of picture height 

January 1968 11 

AT1122 

11 Kll 
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3122 108 39360 
'. 

11 

AT1132 

PLUMBICON DEFLECTION UNIT 

APPLICATION 

Deflection assembly, consisting of deflection, focus and alignment coils for a 
Plumbicon. 

MECHANICAL DATA 

Dimensions in mm 

160.5~0.8 

151.4±0.4 .I 
70±0.15 

I 41_ 
~ ( + I 

"! 
N 
<D 
& 

M3(4•l 

January 1968 11 11 Kl3 
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AT1132 PLUMBICON DEFLECTION UNIT 

ELECTRICAL DATA (typical values) 

4 

51 

line deflection coils 
5 

frame 
deflection coils 

6 
alignment coils 

NTC resistor: 1300 n ±20 % at 25 oc 
R 560 n ± s % 

coils 
measuring inductance 

points (m H) 

s1 + s2 2 - 4 0 . 99 

53+ 54 3 - 5 22 . 1 

ss+ s7 6 - 8 

s6 +ss 7 - 9 

59 12 - 13 

510 10 - 11 

Internal shield 1 

Required currents for normal operation (Vg
3 

= 300 V) 

line deflection current 160 mA p-p 

frame deflection current 25 mA p-p 

focus current 17 mA (S9 + S10 
in series) 

maximum alignment currents : ±5 mA 

_ K14 _____.ll 11 

3122 108 39360 

11 
focus coils 

7250515 

resistance 
(n) 

2.6 

63.8 

2390 

2390 

1100 

1650 

(Vg
3 

= 600 V) 

235 rriA p ~p 

35 mA p-p 

25 mA 

±5 mA 

Tanu >~.rv JQf;A 



3122 108 39360 PLUMB! CON DEFLECTION UNIT 

Geometric distortion 

Distortions inside the circle : max. 0.5 % of picture height 

Distortions outside the circle : max. 1 % of picture height 

January 1968 
11 

AT1132 

--

11 
Kl5 
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DATA HANDBOOK SYSTEM 

F.M . TUNERS 

F.M. tuner 
F . M . tuners 

COILS AND RESONATORS 

Contents 

Coils for transistorised radio sets 
Piezoelectric ceramic r esonators for 

a. m. radio sets 

AUDIO AND MAINS TRANSFORMERS 

Audio transformers 

Introduction 

AP2 151/00 
AP2152/00 
AP2 152/01 
AP2 152/02 

AP1051 

Audio transformers for push -pull circuits with transistors 
Audio transforme r s for s ingle -ended circuits AD9008 

AD9020 
Audio transformers fo r driver circuits with transistors 

Fixed ma ius transforme1s 

LOUDSPEAKERS 

Contents 
Survey of loudspeaker types 
10 in high-qua lity loudspeakers 
10 in high-quality woofer loudspeaker 
12 in high-quality loudspeakers 
12 in high -quality loudspeake r s 
12 in high -qua lity woofer loudspeaker 
12 in special loudspeakers 
2i in tweeter loudspeakers 
2! in standard loudspeakers 
3 in s tandard loudspeake r s 
3 x 8 in standard loudspeakers 
3 x 5 in standard loudspeakers 

AD9026 
AD9027 

AD1050/M . 
AD1055/W8 
AD1250/M. 
AD1255/M. 
AD1255/W8 
AD1260/M5 
AD2070/T. 
AD2070/ Z . 
AD3070/Y . 
AD33 86 . X 
AD3590/X . 
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6 x 9 in standard loudspeakers 

8 in standard loudspeakers 

4 in standa rd loudspeakers 
4 in standard loudspeakers 

4 in standard loudspeakers 
4 in high -qua lity tweeter loudspeakers 
4 x 6 in standard loudspeakers 

5 in high -quality loudspeakers 
5 in woofer loudspeakers 
5 in standard loudspeakers 

5 x 7 in standard loudspeakers 

6i in high -quality loudspeaker 
6! in .high -quality woofer loudspeaker 
6i in standard loudspeakers 

6! in standard loudspeakers 

8 in high -quality loudspeakers 
8 in high-quality woofer loudspeaker 
8! in high-quality loudspeakers 

Recommended enclosures 

General 
Acoustic box for 6i in loudspeaker 
Acoustic box for 8 in loudspeaker 

3 l acoustic box for A05060/W and A02070/T. 
9 l acoustic box for A0 7065/W8 and A05080/M4 

15 l acoustic box for A08065/W8 and A03576RM 

A03696RX 
Ao3696SM 
A03806RM 
A03806SX 
A04070/Y. 
AD4080/X4 -

A04080/Z25 
A04090/X. 
A04490/T . 
A04680/M4 -
A04680/Z25 
A05060/M. 
A05060/W. 
A05080/M4 -
A05080/Z25 
A05070/M4 -
A05780/X25 
A07060/M5 
A0 7065/W8 
A0 7080/M4-
A07080/X8 
A07091/M4 -
A07091/X800 
A08050/M5 
A08065/ W8 
9710M/01, 
9710AM/01 

35 l acoustic box for A01055/W8, A05060/M8 and A03506SM 
45 l acoustic box for A01255/W8 and 9710/01 

ELECTRONIC ORGAN ASSEMBLIES 

Introduction 
Set of 12H oscillators 4322 026 37640 
Set of 12 frequency dividers 4322 026 37650 

4322 026 37660 
Manual units 4322 026 37680 

4322 026 37690 
4322 026 37930 
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Pedal units 4322 026 37670 
4322 026 37920 El3 

Noise generator and choir -effect unit 4322 026 37730 El5 
Mixture pre-stage unit 4322 026 37750 El7 
Mixture unit 4322 026 38190 El9 

Stop unit 4322 026 37720 E2l 

TELEVISION TUNERS 

U.H.F. televi sion tuners AT638l/Ol 
AT638l/03 F3 

U.H.F. television tuner AT6382/0l F9 
U.H.F. te levision tuner AT6382/30 Fl5 
U.H .F. television tuners AT6385 

AT6386 F2l 
V . H. F. television tuner AT 7650/ 90 F23 
V. H. F. television tuner A T7652/ SOT F29 
V.H .F ./U.H.F. televi sion tuner AT7672/ 90 F35 
V. H. F ./U. H. F . televi sion tuner AT7680/90 F45 

COMPONENTS FOR BLACK AND WHITE TELEVISION 

Deflection unit ATl020/0l G3 
Deflection unit AT102l/Ol G7 
Deflection unit AT1030 Gll 
Deflection unit ATl040 Gl5 
Line -output transforme r AT2025/0l Gl9 
Line -output transforme r AT2036 G25 
Line -output transforme r AT2036/25 G31 
Line -output transforme r AT2036/36 G39 
Line -output transformer AT2042/0 l G41 
Line -output transforme r AT2043 G45 
Frame -output transformer AT3513 G51 
Adju s table linearity control unit AT4034/0 l G57 
Adjustab le linearity control units AT4036 

AT4037 G61 
Adju s table linearity control unit AT4042/02 G65 
E . H. T. socket for tube DY802 AT7130 G67 
Relays ERlOOO 

ERlOlO 
ER1020 
ER1030 
ER1040 
ER1050 G69 



COMPONENTS FOR COLOUR TELEVISION 
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Deflection units AT1022/04 
A Tl022/06 H3 

Convergence unit AT1023/ .. H9 
Blue lateral unit AT1025/05 Hl5 
Purity and blue lateral unit AH026 Hl9 
Deflection unit AT1027/04 H21 
D eflection unit AT1027/06 H27 
Blue lateral unit AT1028/00 

AT1028/0 l H33 
Deflection units AT1029/04 

AT1029/06 H37 
Line -output transformer AT2050/03 H39 
Line -deflection transformer AT2051/00 H45 
Line -deflection transformer AT2051/0 l H51 
E. H. T. transformer AT2052/03 H57 
Convergence and pin -cushion adjusters AT4040/ .. H63 
Transductor AT4041/05 H67 
Transductor AT4041/06 H71 
Adjustable linearity control unit AT4042/02 H75 
Convergence units AT4045/07 

AT4046/07 H79 
Convergence units AT4045/08 

AT4046/08 H83 
Luminance delay line AT4080/0l H87 
Delay line DL!E H89 
Delay line DL20 H93 

DEFLECTION ASSEMBLIES FOR CAMERA TUBES 

Vidicon deflection unit AT1102 K3 
Plumbicon deflection unit ATl ll3/0l K5 
Plumbicon deflection unit AT1122 K9 
Plumbicon deflection unit AT1132 Kl3 
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B Coils and resonators 

c · Audio and mains transformers 
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E Electronic organ assemblies 

F Television tuners 
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