TUNER O AT6360/02

QUICK REFERENCE DATA
For use in domestic television receivers
Frequency range (continuously tunable) 470 to 890 Me /s

Intermediate frequencies

picture 39.5 Me/s
33.5 Me/s

sound

GENERAL
The tuning range from 470 to 890Mc/s of this tuner covers the television bands
IV and V. Tuning ls by means of a variable capacitor through a geared spindle
having a rotation angle of approximately 967 degrees.
A PCB8 in a grounded-grid circuit i8 used as an r.f, ampltier,and a PC86

operates as a self-pscillating mixer.
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Circuit diagram of tuner AT6360/02

TECHNICAL DATA

VALVES
R.¥. amplifier PCBS
Self «oscillating mixer PCES
TYPICAL OPERATING DATA
Oscillator supply 170 v
Preamplifier supply voltage 170 v
Total supply current {approx.) 25 mA
Valve heater current 300 mA
Valve heater voltage (each valve) 3.8 v

The position of the oscillator valve in the heater chain should be such that the
r.m.s. heater -to-cathode voltage 18 less than 50V,
FREQUENCY RANGE 470 to 890 Me/s
Spindle rotation angle (approx.) 967 dep
The frequency dependency is approximately linear. (See page C2).
GEARS

Ratio 1:5.4
Maximum permissible axial
torque on tuner spindle 7.0 kg em
A
[Mullard|
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U.H.F. TELEVISION
TUNER

INTERMEDIATE FREQUENCIES

Picture i.1.
Sound i.1.

AT6360/02

The oscillator frequency is higher than the signal frequency.

The i.f. filter is adjusted to approximately 36.5 Mc/s.

AERIAL IMPEDANCE
STANDING WAVE RATIO
R.F. BANDWIDTH at 3dB
GAIN
For an i.f. bandwidth of 6Mc/s at 3dB
AT A70Mc/s
880Mc /s

NOISE FIGURES
AT 470Mc/s
650Mce/s
860Mc/s

IMAGE FREQUENCY REJECTION
Throughout bands IV and V

I.F. REJECTION

OSCILLATOR STABILITY

At mains voltage variations of £10%
Between 2 minutes and 2 hours after
switching-on and including the effect
of an additional rise of ambient
temperature of 35°C.
I.F, QUTPUT
TTotal output capacitance including the
coaxial connecting cable {approx.)
RADIATION (before mounting)
Total radiation at a distance of 10m
Chassis radlation at a distance of 10m

Osciliator voltage at i.f. output terminals

33.5 Mc/s
33.5 Mc/s
75 1Y)
1:2
10to 18 Mc/s
>25 dB
>20 dB
<11 dB
<13 dB
<14 dB
Sec page C1
>58 dB
>60 dB
+150 ke/s
<500 ke/a

Bottom capacitive coupling

1This figure is dependent upon the bandwidth required.

QCTOBER 1965

80 pF
<450 uV/m
<50 uV/m
<1 mV
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TUNER WITH AF.C. AT6361/02

QUICK REFERENCE DATA
For use in domestic television receivers

This tuner is the same as the ATH360/02 with the additicn of a.f.c.

GENERAL
The tuning range {rom 470 to 890Mc/s of this tuner covers the television bands

IV and V. Tuning is by means of a variable capacitor through a geared spindle

having a rotation angle of approximately 967 degrees.
A PCB8 in a grounded-grid circuit i8 used as an r.f, amplifier, and a PC86

operates as a seli-gscillating mixer,

(R
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Circult diagram of tuner AT$361/02

+170V(F Valve
) heatter-
connections
1500pF c >

- g —— —

-+ —

G

+Vatc PCB6 +170v PC88
-V otc
CONNECTIONS
A F.C. TUNING

Control voltage -0 to -20 v
Normal setting -7.0 \4
Frequency deviation . =1.7 Mec/s

For all other data see data sheetl AT6360/02
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U.H.F. TELEVISION AT6380 /02

TUNER

QUICK REFERENCE DATA

Atransistoriscd television tuner for reception of television signals in
the u.h.f. bands IV and V

Frequency coverage {continuously tunable} 470 to 890 MHz
Intermediate frequencies
plcture 39.5 MHz
gound 33.5 MHz

GENERAL

This continuously variable tuner has a tuning range from 470 to 890MHz
which covers television signals in the u.h.f. bands IV and V.

1t uscs AF186 transistors both in the r.f. amplifier and mixer/oscillator
stages. Theuse of tranaistors and 1/4 wave Lecher wires has made possible
a considerable overall reduction in size of the tuner compared with valve
tuners.

Tuning iz achleved by a four gang variable capacitor, the spindle of which
is brought out directly through the tuner case. The angle of rotation of the
spindleis approximately 180 permitting the use of either a push drive unit
or a reduction gear drive.
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CIRCUIT DIAGRAM

[

ELLl)
[3=)

HF——

BlD

vee
O VHIY

ATG6380,/02 Page D2

JANUARY 1967



U.H.F. TELEVISION AT6380 /02

TUNER

TECHNICAL
Transistors
R.F., amplifier AY186
Oscitlator/mixer AF188

Transistor supply

vsupply both stages (hormal) 12
min. 9.5 v
Itot (approx, without a,g.c.) 8.5 mA
Frequency range 470 to 890 MHz
Spindle rotation (approx.) 180 deg
C max. in clockwise direction, max. axial torque Skg em
Intermedjate frequencies
picture i.f. 39.5 MHz
sound i.f. 33.5 MHz
Aerial impedance 75 @
Standing wave ratio <1:2
Power gain - average throughout the band 15 dB
Power gain - minimum at 470MHz 11 dB
Gain reduction (forward a.g.c.) >20 dB
Noise figures
at 470MHz (8. 5dB average) <10 dp
G50MH 2 <10 dB
B0OMHz (10JB average) <11.5 dB
Image frequency rejection >53 dB
I.F. rejection >60 dB
I.F. output hottom capacitive coupling 60pF {(approx.)

Total output capacitance including ¢o-axial connecting cable, and depen-
dent upon the coupling.

Qscillator stability
Voltage dependency: 470 to 800MHz <200  kHz/volt
800 to 890MHz < 360 kHz/volt

Temperature dependency: between 2 and 60 minutes
after switch on and including a rise in ambient

temperature of 15 degrees centigrade < 500 kHz
Radiation
The tuner meets the requirements of B.S. 805 1959
Muiiara
L] AT6380/02 Page D3
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U.H.F. TELEVISION AT6380 /02PB

TUNER

e v B [ L wm - . - e ek

This tuner is an AT6380,/02 timer with a four button push-button unit coupled
in for presct tuning.
The data sheet on AT6350/02 should be consulted for all clectrical data.

JANUARY 1967 N AT6386/02PB Page DL






V.H.F. TELEVISION AT7650 /2|

TURRET TUNER

QUICK REFERENCE DATA

A 1.3 position tuner for reception of television signals in bands 1 and

1.

Frequency coverage
Band T 41.5 to 68 Mc/s
Band I 174 to 223 Mc/s

Intermediate frequencies
Picture 34.65 Me/s
Sound 38.15 Me/s

GENERAT,

This tuncr is designed for reception of televiaion signals in bands I and IIT.
It utilises printed coil strips, which are louaded into the 13 positions in a
non-gequential manner, such that quick programme selection may be made
in most areas.

Fine tuning is capuacitive and needs only te be set in initially. Subsequently
it i8 brought in automatically when the channel is re-selected.

APCO00isused asanr.f. amplifier followed by a PCF801 as an oscillator/
mixer, the pentode section of which has a1 remote cut—off characteristic.

The pentode section of the PCF801 can be used as an i.f. amplifier in con-
junction with a U,H,F,. tuner. In this case ample gain reduction can be
obtainedwhenana.g.c. voltage is applied to the control grid via the trans-
former coupling circuit. The supply voltage to the mixer stage is separate
from that of the r.f. and oscillator stages, in order that U.H.F./V.H.F.
reception can be effected by means of a simple d,c. supply switch.

Alternative coll strips for reception of 625 line wired distribution signals
are available for insertion into certain positions of the tuner.

)
[ Mullard |
NOVEMBER 1966 \Y/
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CIRCUIT DIAGRAM
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V.H.F. TELEVISION AT7650 /2|

TURRET TUNER

TECHNICAL DATA

Valves
R’.F, amplifier PC200
Oscillator/mixer PCF801

Typical operating data
PC900 and oscillator stage of PCF801

Vb 135 v
I max, (measured at point A via a 1.0MQ to earth) 25 mA
Mixer stage of PCF801

Vb 135 v
I max, 11 ma
Vf {each valve) 12 v
I_nom. {total) 300 mA

f .

Channel frequency

Channel Carrier frequency (Mc/s)
picture gound
Band [ i 45.0 41,5
2 51.75 48,25
3 56.75 83,25
4 61.75 58,25
5 66.76 63.25
Band III 6 179,175 176.25
7 184,75 181.25
8 189.75 186,25
9 154,75 191,25
10 199,75 196.25
11 204,75 201,25
12 209,75 206,25
13 214,75 211.25

(—
N

NOVEMBER 1966 AT7650/21 Page D3



Channel loading sequence

1,9,2,10,%,11,5,8,4,12,13,7,6

Fine tuning range A1 min. 1.8 Me/s

Af max, 8.0 Mco/s

R.F, bandwidth Band § 510 10 Mc/s
at 3dD peints

Band 111 510 15 Me/s

Meagured at point II, with 220k8 connected to earth, with the oscillator
working and with V. =-1,4V,
age

1.F. frequencies picture carrier 24.65 Mc/s
sound carrier 38.15 Me/s

The oscillator frequency is higher than the receiving frequeney, The ild.
primary coil is adjusted to 36.4Me/s.

Aerial input impedance (unbalanced) 75 Q
Reflections {(al maximum gain) =40 %

Gain ( from the aerial lo the grid of the
first i.f, for an i.f. bandwidth of 7.0Mc/s

at 6dB poeints and flat within 6%) >43 dB
Gain of the pentode part of PCF801 as an
i.f. amplifier 20 dB
Noise Band =5.5 dB
Band 111 =7.8 dB
Tmage frequency suppression Band 1 >G50 dB
Band 111 >54 dB
I.F. suppression Band 1 Both picture  >40 dB
Band Iil and sound* > 60 dB
Reset accuracy when switching {rom one
channel to another and back again Aiosc <100 ke/s
Oscillator frequency stability
For change in supply voltage of #10% Afusc +150 ke/s
Temperature drift Afosc <250 ke/s

Measgured between 2 and 60 minutes after switching on, together with
grudual rise in temperature from 20 to 55°C,

*Except channel I sound >36d13

Mullard
NOVEMBER 1966 ? AT7660/21 Page D4



V.H.F. TELEVISION AT7650/2|

TURRET TUNER

Ideel handpass curves

Sound carrier  jug 35 a4 Picture corrier
i Mcis 1

Bx= 9Mcis on band I
B=10Mc/s on band IT

—pe FreQuency
)
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RADIATICN

The radiation from the tuner complies with B.S. 905 and the amendments
in respect of radiation in the U.H.F. bands given in BREMA technical
bulletin No. 284.

EXTERNAL CONNECTIONS

For normal operation point A must be connected to earth via 1.0MQ (to
proevent overload of the PC900), point H must be connected to earth via
220k® and the a.g.c. voltage must be connected o point A.

When used as an i.f. amplifier for U.H.F. the 220k must be removed
and the a.g.c. conhected to point H,

TESTING THE I.F. BANDPASS CURVES

Point N should e used for testing. The supply should be removed from
point M (escillator not operating), point F should be connected Lo earth and
the tuner get to a channel in band III.

OUTLINE AND DIMENSIONS

1E injection

ey
—30
49—
Ba218)
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V.H.F. TELEVISION AT7650 /90

TURRET TUNER (C.C.I.R.)

QUICK REFERENCE DATA

A 13 position tuner for reception of teclevision signals of C.C.I.R.,
channels in bands I and 111

Frequency coverage
Band 1 4Tto 68 Me/s
Band ITI 174 to 223 Me/s
Intermediate frequencies
Picture 38.9 Me/s
Sound 33.4 Me/s

GENERAL

This tuner is designed for reception of C,C.{.R. television channels in
bands 1 and III. It covers the normal European channels 2 to 11, but eoil
strips for reception of transmission other than the standard are available,
These can be loaded into spare positions.

Fine tuning is capacitive and needs only to he set in initially. Subsequently
it is brought in automatically when the channel is re-selected,

A PC900 is used as an v, f. amplifier followed hy a PCB01 usanoscillator/
mixer, the pentode section of which has a remote cut-off charucterislic,

The pentode section of the PCF801 can be used as an i.f, amplifier in con-~
junction with a U.H.T, tuner. In this cnse ample gnin reduction ean he
obtained whenana.g.c. voltage is applied to the contrel grid via the trans-
former coupling circuit, The supply voltuge to the mixer stage is separate
from that of the r.f. and oscillater stages, in order that U,H, 1", /V.H,F,
reception can be effected by means of a simple d.c. supply switch,

1
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CIRCUIT DIAGRAM
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V.H.F. TELEVISION
TURRET TUNER (C.C.L.LR))

TECHNICAL DATA

AT7650/90

Valves
R.F. amplifier PC300
Oacillator/mixer PCF801
Typical operating data
PC900 and oscillator stage of PCF801
Vb 135 v
! max, (measured at point A via 1,0MR to earth) 25 mA
Mixer stage of PCF801
Vb 136 v
T max, 11 mA
Vf {each valve) 12 4
If nom. {total) 200 mA
Channel frequency
Channel Carricr frequency (Mc/a)
picture sound
Bund I 2 48,25 53.70
3 55,25 60,75
4 62,25 67.75
Band IT1 5 175.25 180.75
6 182,25 187.76
7 189,25 194,75
8 196,25 201,75
9 203,26 208,75
10 210.25 215.75
1t 217,256 222,75
Channel loading is sequential
Fine tuning range Af min, i.8 Me/s
Af max. B.0 Me/s
R, . bandwidth Band T 5to 10 Mc/ s
Band 1y 2t the 3dB points Sto15  Me/s

Measured at point H with 220kQ connected to earth, with the osefllutor

working and with V. =-1.4V,
age

[

— [Mullard|
NOVEMBER 1966 7
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I.F. frequencies picture carricr 38.9 Me/s
sound carrier ' 33.4 Mce/s

The oscillator frequency is higher than the recciving frequency. The i1,
primary coil adjusted Lo 36.5Me/s.

Acrial input impedince {balanced) 360 o
Rellections (at maximum gain) =40 %

Gain (from the acrial Lo the grid of the
first i.f. for an i.f, bandwidlh of 6, 5Mc/s

at the 3dB points und flal within 5%) >535 di
Gain of the pentode part of the PCIF801 as
an i.f. amplifier 20 dB
Noise Band T =5.,5 dB
Band II1 =7.8 dB
Image frequency suppression Band 1 > 60 dB
Band 111 > 5d dB
1.F. suppression Band 1 hoth picture > 40 dB
Band 111 and sound > G0
Reset accuracy when switching from one
chunnel to another and back again Al‘osc < 100 ke/s
Oscillatoy frequency stability
For change in supply voltage of £10% Afosc £150 ke/s
Temperature drift AEUSC <250 ke/s

Measured belween 2 uand $0 minutes after switching on, together with
: N E $FE
gradual rise in temperature frem 20 to ss%C,

()
S
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V.H.F. TELEVISION AT7650 /90

TURRET TUNER (C.C.I.R.)

Ideal bandpase curves

Picture carrier 1e— =2 _a4 Sound carrier
Mcis |
I

B=10Mc/s on band 1
B=15Mc/s on bond I

—_————= Frequency BGO13
T
SEPTEMBER 1966 ATT650/90 Page D5



RADIATION
The radiation from the tuner complies with the requirements specified by
the German Post Office.

EXTERNAL CONNECTIONS

For normal operation point A must be connected to earth via 1,0M {to
prevent overload of the PC300), point H mustbe connected to earth via 220k9
and the a.g.c, voltage must be connected to point A,

When used as an i.f. amplifier for U.H.F. the 220k must be romoved
and the a.g.c. connected to point H.

TESTING THE I.F. BANDPASS CURVES

Point N should be used for testing, The supply should be removed from
poinl M (oscillator not operating), point F should be connected to earth and
the tuner set to a channel in band II.

OUTLINE AND DIMENSIONS
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V.H.F. TELEVISION AT7652/2IT

TURRET TUNER

QUICK REFERENCE DATA

This 1s a transisterised 13 position tuner for reception of television
channels in bands | and III.

Frequency coverage
Band I 41 to 68 Mz
Band III 174 to 223 MHz

Intermediate frequencics
Picture 34,65 MHz
Sound 18.15 MHz

B 8

GENERAL
This transistorised tuner is designed for reception of television signals in
bands and HI, The 13 positions arclended in 2 non-sequential manner, such
that guick programme selection may be made in most areas,

Fine tuning is capacitive and needs only to be set in initially. Subsequently
it ig brought in automatically when the channel is re-gelected,

An AF180 is used in the r.{. stage, followed hy two AF178's as mixer and
vscillator . Gain reduction of wp to40dB can he obtained when forward a.g.c.
is applied to the r.f. stage,

MARCH 1867 Ny ATT652/21T Page D1
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V.H.F. TELEVISION AT7652/2|T

TURRET TUNER

TECHNICAL DATA

Transistors i
R.F, amplifier AFI1E0
Oscillator AF1178
Mixer AF178

Typical operating data

H,F. amplifier

IE (approx.) 50 1A
IE {(nom.} 2.5 mA
v 12 v
a1.g.c,
Oscillator stage
I_B (approx.) 920 A
IE (approx.) 1,85 mA
12
VB v

Mixer stage

[B {approx.) 1.15 mA

IE {approx.) 1,9 mA
2

VB 12 v

Channel loading
1,6,7,13,12,4,8,5,11,3,10,2,9

This leading cannot be altered without seriously affecting the overall
performance of the tuner.

Fine tuning range Bund I 2,5 to 5.0 MHz

Band III 2,5to 8,0 MHz

R.F. bandwidth Band I =14 MHz

Band 111 =12 MHz

Measured at the 3dB points (the r.f. bandpass curves arc adjusted at
Il': =2.5mA)

[.F. frequency Picture carrier 34,65 MHz

Sound carrier 38.15 MHz

The i.f, [requency of the tuner is adjusted to 36.4MHz {approx.).

MARCH 1967 —, ATI652/21T Page D3



Aerial inpul impedance (unbalanced) % ]
Reflections (at maximum gain and 1, =2.5mA) =40 %

Gain (measured from the aerial to the first
i.f. amplifier, for an i.f. bandwidth of

6.3MHz at the 3dB points and flat within 5%) =32 dB
Noise Band 1 <7.0 ciB
Band 111 <B8.0 dB
Image frequency suppression Band 1 > 54 dB
Band Il >35 dB

At Vﬂ.g’.c. =12V for both sound and vision
I.F. suppression Bund 1 >40 dB
Band IIT >hd dB

AL V =12V and signal input =100uV
a.g.c. gnat inpu o0u

Reset accuracy (wWhen switching from one channel

to unother, and back again) A fosc <100 kHz
Oacillator freguency stability
TV =12V nom,
supply
BandIfor AV =-2,0VAf =-150 kHz
supply usc
v =+2.0VAfL =+120 kHz
supply 0sc
Band III for AV =-2,0VAf =-500 kHz
supply [s1:14
=42, 0VAT =H00 kHz
supply 0§e

Temperature drift{measuroed hetween

0 and 30 minutes after switch-on,

together with a gradual rise in

temperature from 25 to 55°C) <400 kliz

MARCH 1967 ., ATT652/21T Page D4



V.H.F. TELEVISION AT7652 /2|T

TURRET TUNER

IDEAL R.F, BANDPASS CURVES

Sound corrier  |e— ¥® _a Picture carrier
1 Mcs 1

B S14MHz onh hand I
B512MHz on band T

————= Frequency B7173
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V.H.F. TELEVISION
TURRET TUNER

AT7652/21T

MARCH 1867

Position of ceit B7169
strips with respect to

Indent on spindle with

channel 10 connected to stator
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V.H.F. TELEVISION AT7652 /80T

TURRET TUNER (C.C.I.R.)

QUICK REFERENCE DATA

This is a transistorised 13 position tuner for reception of television
signals of C.C.I,R. channels in bands I and TII.

Frequency coverage
Band I 47 to 68 MHz
Band III 174 to 223 MHz
Intermediate frequencies

Pleture 38.9 MHz

Sound 33.4 MHz

GENERAL

This transistorised tuner is desighed for reception of C.C.I.R. television
channels in bands I and III. It covers the normal European channels 2 to 11
and has 13 switched positions.

Finetuning is capacitive and needs only to be sot in initially. Subsequently
it is brought in autematically when the cannel is re-selected.

An AF180 is used in the r.f. stage, followed by two AF178'3 as mixer and
oscillator, Gain reduction of upto40dB can be obtained when forward a.g.c.
is applied to the r.f. stage,
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V.H.F. TELEVISION
TURRET TUNER (C.C.1.R.)

TECHNICAL DATA
Transistors
R,F. amplifier
Oscillator
Mixer
Typical operating data
R.F. amplifier
]B (approx.)
1E {nom.)
va E.0.
Oscillator stage
I}3 {approx.}
IE {approx.,)
VB
Mixer stage
1B (approx.)
IE (approx.)

Yy

AT7652/80T

AFL80

ATF178

AFL78

50 A
2.5 mA
12 v
920 i
1.85 mA
12 v
1.15 mA
1.9 mA
12 v

Channel loading is sequential and cannot be altered without seriously affect-

ingthe overall performance of fhe tuner.

Fine tuning range
Band 1 A f min,
Af max.
Band Il Af min.
Af max.
R. F. bandwidth Band 1
Band 1

2.5 Mllz
5.0 MHz
2.5 MHz
8.0 MIlz
=14 MHz
=12 MH 2

Meuasured at the 3dB points (the r.f. handpass curves are adjusted at

1 =2.5mA)

[.F. frequency Picture carrier

Sound carrier

38.9 MHz
33.4 MHz

The i.f. frequency of the tuner is adjusted to 36.5MHz (approx.).
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Aerial input impedance (balahced) 300 Q
Reflections (at maximum gain and IE =2.5mA} =40

Gain (measured from the aerial to the first
i.f. amplifier, for an i.f. bandwidth of

G.5MHz at the 3dB points and flat within 5%) =26 dB
Noise Band 1 <7.0 dB
Band 111 <9.5 dB

Image frequency suppression Band I >32 dB
Band 111 >46 dB

At Va . =12V for both sound and vision

«BeCe

I.F. suppression Band 1 >40 dB
Band I11 > 60 4B
At Va g0 =12V and signal input =100uV

Reset accuracy (when awitching from one channel

to another, and back again) A iosc <100 kHz

Oscillator frequency stability

For V varying from 10 to 14V
supply
Band1 Af  =-150 to 120 kHz
08¢
Band III Afoscs-soo to #4100 kHz

Temperature drift (measured between
0 and 30 minutes after switch-op,
together with a gradual rise in

temperature from 25 to 557¢) <400 KHz
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V.H.F. TELEVISION AT7652/80T

TURRET TUNER (C.C.L.R.)

IDEAL R.F, BANDPASS CURVES

Picture carrier }.._Mf"? —»| Sound carrier
cls

B <14MHz on band [
B £12MHz on band TH
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V.H.F. TELEVISION AT7652 /80T

TURRET TUNER (C.C.L.R.)
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