Possible equivalences:
813: QY2-100
6146A: QV06-20
6360: QQV03-10
832A: QQV04-15
5894 QQV06-40A
829B: QQV07-50
4-65A: QY3-65
4-125A: QY3-125
4X150A: QV1-150A
4CX250B: QV2-250C



INDUSTRIAL AND DEFINITIONS AND
TRANSMITTING INTERPRETATION
VALVES OF DATA

4 )

The characteristics and curves published in this Handbeook are
based upon the average of readings taken on a number of
valves, and the performance figures given under *‘ Typical
Operating Data ™’ are values to be expected when average
valves are used under appropriate conditions. The conditions
selected are those under which the power delivered and the
efficiency are as high as possible compatible with good valve life.

Amplification Factor

. The amplification factors quoted for pentodes and tetrodes
{ ) are those of g, with respect to g,.

Drive Power

The value given is the power actually absorbed at the grid of
the driven valve. The previous stage should be capable of
delivering from twice to three times this power to allow for
circuit losses.

Input Voltage

The value quoted is the peak value (vyx) unless otherwise
stated. For push-pull stages the grid-to-grid value is given.

Output Power

The value given is the total cutput delivered by the valve.
The useful power will be somewhat less, dependent upon
circuit losses,

Mercury Vapour Rectifiers

The maximum peak inverse voltage figure applies up to a
maximum supply frequency of 150 ¢/s. At 500 c/s this value
must be reduced by 159, and at 800 ¢/s by 259%,.

By “ D.C. Output Voltage ” is meant the mean value of the
‘ ,../) unsmoothed rectified voltage, i.e., the voltage input to the
filter.
(A
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TRANSMITTING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

The following recommendations should be interpreted in

conjunction with British Standard Code of Practice No. CP1005:

Part 7: 1954, ‘The Use of Electronic Yalves’, upon which these
notes have, in part, been based.

GENERAL

The published characteristics and curves are based upon the average
of readings taken on a number of valves and the operating conditions
given are those which result in optimum power output and efficiency
without over-running the valve. Failure to observe the various
recommendations may seriously reduce the life of the valve and in
some instances resuit in catastrophic failure.

LIMITING VALUES

The limiting values are absolute. It is Important that none of these
limits are ever exceeded and such variations as mains fluctuations,
component tolerances and switching surges, must be taken into
account in deciding the nominal valve operating conditions.

In some instances, such as pulse operation or intermittent service, it
may be permitted to exceed the absclute values but, to ensure the
validity of the guarantee, the desired operating conditions must be
agreed with Mullard Limited, (Industrial Technical Service Depart-
ment).

TYPICAL OPERATING CONDITIONS

Typical operating corditions are shown for various modes of opera-
tion, e.g. ‘r.f. power amplifier class C telegraphy’ or ‘telephony’,
etc. Some of the typical operating conditions for a particular mode of
operation may incorporate one or more of the absolute ratings; in
such cases the designer should take precautionary steps to ensure
that these ratings are never exceeded.

FILAMENT OR HEATER SUPPLY

Either a.c. or d.c. supply may be used for filament heating. The
published negative grid bias voltages are based upon a.c. heating.
When d.c. heating is employed for directly heated valves the grid
bias should be reduced by one-half of the filament voltage and when
the anode current is greater than 5%, of the filament current the
h.t. return should be taken to a centre point resistor or to a reversing
switch, When a.c. is employed the h.t. return should be taken to the
centre tap of the filament transformer.

Measurements of the filament or heater voltage shouid always be

A
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GENERAL OPERATIONAL TRANSMITTING
RECOMMENDATIONS VALVES

made after the valve and supply transformer have attained their
working temperature, and should be taken at the valve pins or
terminals,

{(2) Oxide-coated Filoments and Cathodes
To obtain maximum life the filament or heater voltage must be

within +2.5%; of the nominal value and temporary fluctuations
should not exceed 10%,.

With valves specially designed for use in mobile transmitters,
emergency operation of the filament or heater down to the
specified voltage is allowed.

(b) Thoriated Tungsten Filaments
To obtain maximum life the filament voltage must be within
+19, of the nominal value and temporary fluctuations should not
exceed 5°7,

(c) Pure Tungsten Filaments

It is essential, when using valves with pure tungsten filaments,
that the recommended filament operating conditions are never
exceeded. The filament voltage marked on such valves is that
which provides the rated total emission (i.e. 09, of the saturation
emission) when the valve is new. in order to maintain this emission
over the whole life of the valve, the filament voltage must be
increased progressively to a total maximum of 105%,. When less
than the rated total emission is required for a particular application,
the life can be extended by operating the filament at a reduced
voltage.

{d) Filament Switching
lt may be necessary with some valves to limit the filament current
when switching on the supply. Information on this will generall
be included on individual data sheets but in cases of doubt Mullard
Limited, (industrial Technical Service Department) should be
consulted.

COOLING
(g) Generdl

With radiation-cooled valves the maximum base, seal and envelope
temperatures are given in the published data. To avoid exceeding
these it may sometimes be necessary to provide artificial cooling,

In the development stage of an equipment the various tempera-
tures should be measured with due regard to the ultimate en-
vironmental conditions, Special paints and lacquers are available
for this purpose but any other suitable method can be used.

("
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TRANSMITTING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

In some cases the filament and grid seals of water-cooled, forced-
air-cooled and silica valves require cooling and guidance is given on
individual data sheets.

Where additional cooling is necessary for safe operation pre-
cautionary steps must be taken to switch off all supply voltages
in the event of failure or reduction of the cooling medium.

{b) Water-Cooling

A water-cooled valve should always be used with the recommended
type of water jacket. The circulating cooling water should be as
free as possible from all solid matter and the dissolved oxygen
content should be low. Whenever possible a closed water system
using distilled or demineralised water should be employed. In
general, the resistivity of the cooling water should not be less
than 3.3k{}/c.c and the inorganic solid content should not exceed
3 parts in 10%, but for some applications and some types of valves
it may be desirable for the resistivity to be considerably higher and
the solid content to be less. If desired, Mullard Limited, (Industrial
Technical Service Department) will undertake to analyse the
available water supply.

The temperature limits given in the individual data sheets shouid
in no circumstances be exceeded and it is essential to insert an
automatic device in the water outlet to switch off the supply
voltages in the event of the failure or reduction of the water

supply.

(c) Forced-Air Cooling

The temperature limits faid down in the data sheets should in no
circumstance be exceeded and precautions should be taken to
switch off all supply voltages in the event of a fault in the air
circulating system.

The use of an inlet filter in the air supply is recommended parti-

cularly in dusty or dirty locations to avoid clogging the radiator
air ducts.

{d) Auxiliary Air and Water-Cooling

Where auxiliary cooling is specified, e.g. for grid seals, pre-
cautionary steps must be taken to switch off all supply voltages in
the event of the failure or reduction of these auxiliaries.

VALVES IN R.F. HEATING APPLICATIONS

The service conditions associated with r.f. heating, i.e. induction
heating, dielectric-loss heating and short wave diathermy, can be
more severe than those associated with communication service.

(.
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GENERAL OPERATIONAL TRANSMITTING
RECOMMENDATIONS VALVES

These severe conditions are mainly due to the wide variations in load
impedance usually encountered which, in turn, produce large varia-
tions in grid current, anode current, grid dissipation and anode
dissipation. The risk of exceeding the valve ratings is, therefore,
increased.

For valves recommended for r.f. heating applications, the data sheets
include ratings and typical operating conditions calculated to provide
margins of safety against variations of load and supply voltage. Since
it is not possible to anticipate the degree of protection which a
designer may wish to incorporate, these data generally give two sets
of operating conditions:

(g} for the valve fed from an unsmoothed d.c. supply and where no
protection is incorporated in the equipment against valve over-
load, under-drive or inefficient operation, and:

(b) for the valve fully protected; this offers a performance only
slightly less than that allowed for maximum ‘class C telegraphy.’

The designer may choose an operating condition between these
extremes depending upon the degree of protection which he decides
to incorporate in the equipment. However, no limiting values may
be exceeded during the work cycle.

1t may sometimes be desired to use a valve for which no industrial
ratings are given. The following table considers five methods of
operation of triodes and indicates the factors by which the maximum
‘class C telegraphy’ should be multiplied in order to arrive at a safe
rating, and designers are strongly recommended to give due con-
sideration to these factors:

Method 1. Equipments fitted with effective automatic mains voltage
stabilisation and effective automatic protection against
valve over-load and over-drive and in which the power
supply is derived from a filtered source containing not
more than 5%, ripple. (Three-phase full-wave and six-
phase half or full-wave rectifier systems whether filtered
or unfiltered, may be taken as meeting this requirement.)

Method 2. D.C. smoothed but unprotected.

Method 3. Equipment supplied by unsmoothed full-wave biphase
rectifier but not fitted with automatic regulation or over-
load protection.

Method 4. Self-rectifying equipment half-wave operation.

Method 5. Self-rectifying equipment full-wave operation without
smoothing choke.

A
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TRANSMITTING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

FACTORS APPLICABLE TO EACH VALVE

Method 1 2 3 4 5

Anode voltage r.m.s, — — — 0.8 0.8
Anode voltage d.c. 0.95 0.8 0.7 — —
Anode current 0.95 0.8 0.7 0.4 0.4
Power input 0.9 0.65 0.6 0.3 0.3
Anode dissipation 0.95 0.6 0.6 0.6 0.6
Controi-grid current 0.9 0.8 0.7 0.4 0.4

Control-grid dissipation 0.9 07 07 07 07

Should it be desired to use tetrodes for r.f. heating applications
Mullard Limited, (Industrial Technical Service Department) should be
consulted.

To avoid damage to the valve in the event of an overload it is recom-
mended that the minimum protection incorperated in industrial
heating equipment should include a rapid action device to cut off the
h.t. when the anode or grid current exceeds the maximum rating.
If the anode dissipation at zero grid bias exceeds the limiting value,
then grid under-current protection is also recommended in case
oscillation ceases while the h.t. is applied. Further, where water or
forced-air cooling of the valve is used, protection against failure of
the cooling system is necessary.

MOUNTING

It is strongly recommended that all valves be mounted vertically.
It is, however, permissible to mount some of the smaller valves
horizontally provided that, for directly heated valves, the plane of
the filament is vertical or, for indirectly heated valves, the plane of
the major axis of the first grid is vertical. Recommendations on
mounting are given on the data sheets when necessary,

Leads having sufficient flexibility to allow for thermal expansion and
other movements should be employed for the external connections
to those valves whose construction is such that stress might other-
wise be set up in the seals.

When designing a mounting for an r.f, valve, it is important to avoid
closed circuits of conducting material in regions of strong r.f. fields,
otherwise considerable loss of output may result. It is always
preferable to keep the quantity of any material in the r.f. field to a
minimum.

Where a valve with an internal anode {e.g. silica valve TY55-3000) is
mounted in a clamp, any large metal parts of the clamp which are
located in the region of the anode should be connected to anode
terminal. This will prevent heating of the glass or silica which would

A
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GENERAL OPERATIONAL TRANSMITTING
RECOMMENDATIONS VALVES

otherwise result from the r.f. potential gradient between the anode
and the clamp.

Clamps used for supporting silica valves should be designed in such
a way as to accommodate the usual envelope tolerances and thus
avoid undue pressure being applied to the envelope,

DRIVE POWER

The value of grid current stated on the data sheets is intended only
as a guide, and in making adjustments to the circuit the important
factor to note is the grid driving voltage. Either over-driving or
under-driving will result in a reduction in efficiency.

At low radio frequencies the drive power required for ‘class C’
operation can be calculated from the expression
Pdr]vg = 0.9>< Vin { DK) Xlgl (d.C.)

at higher frequencies more drive power is required due to
input damping. The value given for the symbol Pigaqartver, is the
power which must be available from the driver stage to provide
for valve drive, input damping and circuit losses. It may be necessary
to allow more for a circuit designed for a wide tuning range.

POWER OUTPUT

The valve output figures (Poyt), represent the power which the valve
will deliver to the circuit and load; a figure of load power (Pioad)
allowing for a typical circuit transfer efficiency for the type of service
under consideration is stated.

When it is desired to operate power valves at frequencies so high
that the efficiency is falling the input must be reduced,

REDUCED OPERATING LEVELS

(@) When it is desired to operate valves at reduced power levels at
h.f. the valve conversion efficiency can be kept at the maximum
by decreasing the input current rather than the voltage.

(b) When cperating above about 100Mc/s however, circuit losses are
higher and it is preferable to keep the input current high and
reduce the voltage, thus minimising the circuit loss and obtaining
a better load power.

{c) When the frequency of operation is so high that the efficiency is
decreased the input power must be reduced in order to avoid
excessive electrode dissipations. This should be achieved by
reducing the anode voltage, see frequency/voltage characteristic
in the individual data sheets.

(¢
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TRANSMITTING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

POWER DISSIPATED IN VALYE ELECTRODES

Dissipation in the screen-grid is given by the product of d.c. voltage
and current

Pez — Yaz X g

Power in the control-grid for ‘class C' operation at low radio fre-
quencies can be closely approximated from the peak positive value
of drive voltage and the d.c. grid current. (The peak positive
voltage is the drive voltage less the magnitude of the bias voltage.)

Per = 1g1 [0-9 Yingpky ‘Vgll]

At higher radio frequencies the grid dissipation will be somewhat
higher due to the increased capacitive current in the electrode.

In many radiation-cooled types the anode becomes visibly hot when
near full dissipation and the temperature can be measured by a
pyrometer. The temperature for full rated dissipation is usually
given in the data sheets but any other loading may be checked by
making comparative measurements with d.c. power, under non-
oscillatory conditions.

For valves whose anodes are cooled by circulated water or by forced-
air, the anode dissipation can be assessed by measuring the rise of
temperature and flow of the cocling medium.

Radiation-cooled valves which do not colour may be assessed by
covering with an insulating hood, vented to produce a reasonable
equilibrium temperature and provided with some form of thermo-
meter. The measured temperature under normal operating condi-
tions may then be checked by making comparative measurements
with d.c. power, under non-oscillatory conditions.

CLASS ‘B’ LOW FREQUENCY APPLICATIONS

The performance shown on the data sheets is based on an ideal
circuit with no transformer losses, a resistive load, constant supply
voltages and a sinusoidal input voltage. Allowances should be made
for these factors in assessing the actual useful output power.

To reduce distortion due to the flow of grid current the impedance
of the circuit supplying the input to the valve must be low. The use
of a cathode follower driver stage is recommended, but an input
transformer with a low output impedance or with a low damping
resistance may be used.

The type of driver valve chosen must be able to deliver sufficient
power to overcome the circuit losses in addition to providing the
actual valve drive power.

()
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GENERAL OPERATIONAL TRANSMITTING
RECOMMENDATIONS VALVES

STORAGE AND INSTALLATION

{a) Mounting
All large valves should be mounted with the filament vertical. The
recommendation contained in individual data sheets as to the
accuracy of the mounting should be complied with, otherwise the
filament may sag towards the grid under its own weight.
In mobile or portable equipment, and in fixed installations subject
to vibration, care should be exercised to ensure that the valve
supports or chassis are suitably designed to protect the valve
from mechanical shock and vibration.

(b) Corona Effects
Metal parts (particularly sharp points or edges), which might
cause intense electrostatic fields, should not be located in the
vicinity of valves operating at high voltages, since corona discharge
may occur and cause damage to the valve. On installation, filament
and other flexible leads should be kept well clear of the bulb and
adjacent conductors.

(<) Storage and Transit
Valves not installed in equipment should be stored in their original
packing or in racks. Any rack employed should be designed to
protect the valve from excessive shaking or vibration and be so
constructed that no stresses arz imposed on the seals or the
envelope.
Normal good storage conditions should be provided to prevent
deterioration, such as corrosion of contacts or impairment of
electrical insulation.
Valves should always be transported in the original packing
designed for the purpose.

CONDITIONING

After transit or a period of storage it is recommended that power
valves should be operated for not less than 15 minutes with the
filaments only energised before being put into full service. In addition,
with valves having anode voltages in excess of SkV, the anode voltage
and input power should be increased gradually or in several steps for
a further period of 15 minutes, or longer, until normal operation is
achieved. This treatment will clean-up traces of gases which may be
present and which could cause premature failure of the valve,
Where valves are being held in store for an indefinite period it is
recommended that periodic conditioning and testing is carried out as
a safeguard against deterioration of vacuum. The interval of testing
will, of course, depend upon the size and type of valve, and users are
invited to contact Mullard Limited, (Industrial Technical Service
Department) for details of treatment of individual valves.

YA
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LIST OF SYMBOLS

These symbols are based on British Standard Specification No, 1409 : 1950,
‘* Letter Symbols for Electronic Valves ',

1. SYMBOLS FOR ELECTRODES

Anode
Cathode ...
Grid
Heater
Filament .
8eam Plates ... bp

_— T oW

Fluorescent Screen or Target... t

External Metallisation ...
Internal Metallisation ...
Deflector Electrodes
Internal Shield ...
Resonator

M
m
...xory
s

Res «—

NOTE 1, In valves having more than one grid, the grids are distinguished
by numbers—g,, g,, etc., g, being the grid nearest the cathode.

NOTE 2. In multiple vaives, electrodes of the different sections may be

distinguished by adding one of the following lecters:

Dicde ...
Tricde...
Tetrode
Pentode

Thus, the grid of the t

is denoted by g;.

d Hexode
t Heptode
q Octode
p Rectifier

r

riode section of a triode-hexode

NOTE 3. Two or more simiiar electrodes which cannot be distinguished
by any of the above means may be denoted by adding one or
more primes to indicate to which electrode system the
electrode forms a part.
Thus, the anode of the first diode in a double diode valve is

denoted a’.

2. SYMBOLS FOR ELECTRIC MAGNITUDES

Voltages
Direct Voltage ..
Alternating Voltage (r.m.s,)
Alternating Yoltage {mean)
Alternating Voltage (peak)
Peak Inverss Voltage

Frequency
Amplification Facto

Mutual Conductance
Conversion Conductance...
Distortion ...

Current
A Direct Current .
Vroms.  Alternating Current (r.m.s.) le m.s.
Vav Alternating Current {(mean) |y
Ypk Alternating Current {peak} i,

P.LV. No Signal Current ...

ISSUE 4

Miscellaneous

f Anode Efficiency 7
n Sensitivity S
Em Brightness B
- Temperature T
D Time ... t

(.
SYMB. 8591
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LIST OF SYMBOLS

Inside

Valve
Resistance r
Reactance X
Impedance z
Admittance . y
Mutual Inductance m
Capacitance . c
Capacitance at Wcrkmg Temperature Cw
Power . p

3. AUXILIARY SYMBOLS

Battery or other source of supply
Inverse (Voltage or Current)
Ignition (Voltage)

Extinction (Yoltage)

Ne Signal .

Input .

Output ...

Total

Centre Tap

4. COMPLEX SYMBOLS

Qutside
Valve

T AI<CNX=

iny
ign
ext

in
out
tot
<t

Symbols in Sections 1 and 3 above may be used as subscripts to symbols in
Section 2, to denote such magnitudes as Anode Current, Grid Volts, etc.,

e.g.i—
Anode Voltage eV Anode Current (A.C.rrms.)  laromae,
Control-Grid Voitage Vo No Signal Anode Current ... |y,
Anode Supply Voltage Vg, Control-Grid Current lgy
Filament Voltage ... V; Total Distortion .. Dhot
Heater Voltage e Y 3rd Harmonic Distortion . D,
Anode Dissipation ... pa Equivalent Noise
Output Power woo Pom Resistance Req
Drive Power . Parive  Limiting Resistor ... Ritm
Anode Current (D. c. ) la Cathode Bias Resistor Ry
Internal External
Anode Resistance ... Fa Ra
Insulation Resistance (heater to cathode) Fook
Resistance between Control-Grid and Cathode ro—k Rg_u
Capacitance (cold)}—
Anode to all other electrodes Ca_an
Anode to contrel-grid Cagy
Controi-grid to cathode at workmg temperature Cor-kqm)
Control-grid to all other electrodes except
anode (Input Capacitance) . [
Ancde to all other electrodes except control-
grid (Output Capacitance) . Cout
Inner Amplification Factor Ha1-ga
i
ISSUE 4 IIEJ\%BE] SYMB. 8592
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TRANSMITTING GENERAL OPERATIONAL
VALVES RECOMMENDATIONS

PRESENTATION OF VALVE DATA

The symbols component and base references incorporated in the
data are in accordance with the following British Standards:—

1409: 1950 Letter symbols for electrenic valves.
1991: Part |2 1954 Letter symbols, signs and abbreviations.
530: 1948
(with supplements} Graphical symbols for telecommunications,
448: 1953 Electronic valve bases, caps and holders.
)
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OUTPUT OR MODULATOR
TRIODE MZ05-60

Power triode capable of dissipating 60 watts at the
anode and suitable for use as an output vaive in low
frequency amplifiers or as a modulator in transmitting
equipment.

This data should be read in conjunction with GEN L OPERATIONAL
RECOMMENDATICNS - TRANSMITTING VAL receding this
section of the handbook.

FILAMENT : @
Oxide coated, suitable for operation c. or d.c. supply.
Vi 6.0
[N 1.7
Total Emission 1.0

CHARACTERISTICS At V,=500 ¥ 1=:120 mA

gn 32 mAN

@ ~ 3

a Z/\,Mo )
g,

CAPACITANCES £
Cout - 3.5
¢ & 55
Ca_, 95
J L — 73
LIMITING VALU
V. ma s 650
Pa FMax. 60
OPERATIN TIONS—AS SINGLE CLASS A AMPLIFIER
Y 500
Y, -120
120
iT. N 85
. 60
(Dtot—5%) 11
Ra 2,000

pF
pF
pF

<

<<

m

02 %<

ISSUE 2 Ra? : MZ05-60 1591



M 60 OUTPUT OR MODULATOR
MZ05-

QOPERATING CONDITIONS—TWO VALVES AS CLASS AB,
AMPLIFIER

Va 650 650 v
A -195 -195 v
ls. 2825 2115 mA
Vln {T.m.5.) 0 2x138 v
Pa 2:53.5 2x55 w
Pout {Diot=5%) - 40 w
Ra-s 7,500 7,500 Q
OPERATING CONDITIONS—TWO VYALVES AS CLASS AB,
AMPLIFIER
Va 600 600 v
2 ~180 180 v
la 265 2x112 mA
lg — 2x16 mA
Pa 239 2x34 W
Pout {Diot--6%5) — 66 w
Ra_a 8,000 8,000 4
PUSH-PULL DRIVER STAGE USING TWO DO24 TRICDES
Vs 500 A
Ve 48 v
s 2x350 mA,
Vln (T. M.5.) 2+ 208 v
(A
ISSUE 2 E@ MZ05-60 1592
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OUTPUT OR MODULATOR

TRIODE

MZ05-60

DIMENSIONS AND BASE CONNECTIONS

52 mm.

MAX

176. mm
MAX

4-pin Base to fit MHV.1 Holder

{Available from the Mullard Wireless Service Co., Ltd.})

WEIGHTS

Valve only
Valve and cartoen

ISSUE 2
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TRIODE

OUTPUT OR MODULATOR
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QUTPUT OR
MODULATOR TRIODE MZI-IOO

Directly-heated power triode rated for a maximum
anode dissipation of 100W, and primarily intended
for use in the output stage of L.F. amplifiers or modulators.

FILAMENT

Oxide—coated, for use on a.c. or d.c.
Vi
Iy {(approx.)

6.0 \4
2.5 A
CAPACITANCES @
Ce_x 11.3 p.y.F
Ca x 3.5 p.g.LF
Cag 2.5 uuf
CHARACTERISTICS At V,—-1kV) OOmA.
. 40 mAV
5.6
1.4

Fa . k2

LIMITING VALUES \Z\j
5 rhax. 1.25 kv
Pa AMax. 100 W

I max. 250 mA

lg max. g j 30 mA

OPERATING C ONS A CLASS “AB.’ PUSH-PULL
AMPLIFI BIAS)

Ya 1.25 kv

|a[J, 2x55 mA

% la {max. sig.) %222 mA
lg 2x27.5 mA

Ra-a 7.0 kQ

¥ Vin (e fBay 2x243 v

N Pout 380 w
Dlot 3B rj/Q

WE
Yalve only 9% ozs. (266 grams).

ISSUE 3 Ss? MZ1-100 8591



MZ1-100

OUTPUT OR

MODULATOR TRIODE

Directiy-heated power triode rated for o maximum
anode dissipation of 100W, and primatrily intended

for use in the output stage of L.F, amplifiers or modulators.

T T

&0 mm. MAK,

225 mm. MAX,

BASE TO FIT MVHI HOLDER

1SSUE 3
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OUTPUT OR

MODULATOR TRIODE

Directly-heated power triode rated fer a maximum
anode dissipation of 100V, and primarily intended
for use in the output stage of L.F. amplifiers or modulators.

MZ

1-100
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH GRID

VOLTAGE AS PARAMETER
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OUTPUT OR
MZI-IOO MODULATOR TRIODE

Directly-heated power triode rated for @ moximum
anode dissipation of 100V, and primarily intended
for use in the output stage of L.F. amplifiers or modulators.
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R.F. POWER DOUBLE TETRODE v02 6
Application: R.F. amplifier or frequency multipiier. Q -
Power output: 5.8W at 500Mc/s.

Frequency: 500Mc/s ot full ratings.
Construction: All-glass, natural cooling.

This data sheet should be read in conjunction with GENERAL OPERA-
TIONAL RECOMMENDATIONS —- TRANSMITTING VALVES which
precede this section of the handbook.

CATHODE

Indirectly heated. The heater is centre-tapped and the two sections may
be operated in series or paraliel with one another.

Series Parallel
¥y 12,6 6.3 \'
In 300 600 mA

*Emergency operation of the heater down to 5.7V (11.4V) and up to 7.0V
(14Y) is permissible.

MOUNTING POSITION Any

For reasons of cocling and the performance of the valve at v.h.f. the use
of a closed screening can is not permissible.

CAPACITANCES
*¢u g1 (each section) < 160 mpF
€g1-an {each section) 6.4 pF
¢u an (each section) 1.6 pF
' Coum (two sections in push-pull) 950 mpF
cn {two sections in push-pull) 3.8 pF

*Internally neutralised for push-pull operation

CHARACTERISTICS (each section) measured at V, = Vo = 150V, I, = 25mA

&m 10.5 mA/Y
Hgl-g2 N
COOLING
Radiation and convection
Toury max. 225 °C
Tpin Mmax. 120 °C
(N
[Mullard]
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QQV02-6 R.F. POWER DOUBLE TETRODE

CLASS “C” TELEGRAPHY OR F.M. TELEPHONY

Limiting values

f max.

V. max.

Pa Max.

l, max.

Vgo max.

Pez mMax.
-Vg1 max.

Pal max.

lg1 max.

Vi-k max.

Typical operation

f

Vo

ng

Ve

Rg1 « {each section)
a

lgz

Vin{gl-glipk
load{driver)

Pa

Pe2

Pout

Ploaﬂ (mransrer = 77‘}&)

Ta

500 Mc/s
250 \4
2x30 w
2x 45 mA
200 \4
2x1.5 W
50 V'
2x 100 mw
2x3.0 mA
100 v
500 Mc/s
180 v
180 v
=20 v
27 [39]
2x275 mA
2x6.25 mA
2x1.0 mA
50 \'
1.2 w
2x21 w
2x113 W
5.8 W

4.5 wW

58 Yo

CLASS “C” ANODE AND SCREEN-GRID MODULATION

Limiting values {carrier condition for use with a modulation factor of 1)

f max.

Yo max,

Pa Max.

ls max.

Yg2 max.

Pgz Max.
-V max.

Pg1 Max.

lg1 max.

Vhox max.

JANUARY 1961 (1)

500
200
2x20
2x 32
200
2x1.0
50
2x 100
2x3.0
100

Me/s
v

w
mA
A

WY
v
mw
mA
v

Page D2



R.F. POWER DOUBLE TETRODE

QQV02-6

Typical operation
f
Va
Vgﬂ(b)
g2
Va1
Rg1-k (each section)
a
lg2
ly1
¥in {gl-gl) pk
Plt)ud(driv r)
Pa
Pg2
out
Pioaa ("]tranal’er = 71(:;;)
Ta
For 1009, modulation
Ye2(plimod
mod

FREQUENCY MULTIPLIER

Limiting values
f max.
Y max.
Pa Max.
|y max.
Vg2 max.
Pe2

=V, max.

Pl Max,
ez max,
Vi k max.

Typical operation
fln
fOlll
Va
Yezin)

£2

Ry1-x (each section)
a

lgz

lg1

Yin(gl-glipk
Toad(driver)

Pa

Pout
Pluad (leransl‘vr = 83','.))
T

JANUARY t961 (1)

500 Mc/
180 v
180 v
100 Q
=25 v
68 k&2
2x20 mA
2% 475 mA
2x04 mA
55 A
1.0 W
2x1.5 W
2 x 850 mwW
4.2 w
35 w

L8 “6
175 v
4.5 w
500 Mc/s
250 v
2x3.0 W
2% 30 mA
200 A
2x1.5 w
100 v
2x 100 mw
2x3.0 mA
100 v
166.6 Mcjs
500 Me/s
180 v
180 v
1.2 k0
82 k2
2x20 mA
2x 485 mA
2x09 mA
165 v
1.1 W
2x245 W
2x 830 mwW
2.4 W
2.0 w

33 Yo
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QQV02'6 R.F. POWER DOUBLE TETRODE

ar, g2"
gr
£
ksh{ h
het
4453 “

BSA Base

JANUARY 1961 (1)

222 mme
max
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R.F. POWER DOUBLE TETRODE QQV02'6
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QQV02-6 R.F. POWER DOUBLE TETRCDE
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vg{v)
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R.F. POWER DOUBLE TETRODE QQV02'6
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QQV02'6 R.F. POWER DOUBLE TETRODE

et
+75v

}

I
+5-0v
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]
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I
-5-0v
Va (v)

4493
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R.F. POWER DOUBLE TETRODE QQV02'6

4494
Vg (V]

A

Vg =+I10V
+7.5V

+5-0v
-2-5v

+2 +5v

250

200

200V
150

[TTTT

QQvo2-6
Vg2

100

50

o Q Q
o (2]
H

(ma)
150
100

SCREEN-GRID CURRENT PLOTTED AGAINST ANODE YOLTAGE, Vy2=200V
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QQV02'6 R.F. POWER DOUBLE TETRODE
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R.F. POWER DOUBLE TETRODE QQV03 I 0
-

Miniature r.f. double tetrode rated to dissipate

SW at each anode and intended for use at

frequencies up to 225 Mc/s.

CATHODE
Indirectly heated
Series Parailel
*Vy 12.6 6.3 v
In 0.42 0.83 A
thok 22 SeC«—

*Emergency operation of the heater down to 5.3V (10.6V} and up to
7.8V (15.6V} is permissible.

MOUNTING POSITION Any
When the valve is mounted in a horizontal position it is essential that
pins 2 and 7 are placed in a vertical plane.

For reasons of cooling and the performance of the valve at v.h.f. the
use of a closed screening can is not permissible.

CAPACITANCES
*Ca g, {each section) < 0.1 pF
Cg_an (each section) 6.2 pF
€a-an {each section) 26 pF
Cout (two sections in push-pull} 1.5 pF
cin (two sections in push-pull) 5.0 pF

*Internally neutralised for push-pull operation.

CHARACTERISTICS (each section) measured at I ~30mA

gm 3.3 mANY
Pegi.-g2 7.5

COOLING
Radiation and convection
Thup Max. 225 °C
Tpin max. 120 °C L
1A
ISSUE 2 m
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QQV03- I R.F. POWER DOUBLE TETRODE

Miniature r.f. double tetrode rated to dissipate
SW at each anode and intended for use at
frequencies up to 225 Mc/s.

OPERATION AS SINGLE VALVE R.F. POWER AMPLIFIER OR
OSCILLATOR (CLASS “C"” TELEGRAPHY OR F.M. TELEPHONY)

Limiting Values

¥V, max. 300 v
pa Max. 2x5.0 w
Vg, max. 200 v
Pgz Max, 2x1.0 wW
lg, max. 2x3.0 mA
Pa; max, 200 mw
i max. 2x50 mA
bipk; Max. 2x 225 mA,
~Vg, max. 150 v
Vh_x max. 100 v
Typical Operating Conditions -
{ 160 175 175 200 Mc/fs
Va 300 200 250 300 v
", 175 150 175 175 v
Ve ~40 —40 —40 -40 ¥
la 2x38 2x35 2x35 2x38 mA
lg, 2x25 2x15 2x15 2x15 mA
g, 2%2.0 2x18 2x15 2x15 mA
Pload (driver) 250 500 400 500 mwW
¥in(g1-gnrk 110 115 105 10 v
Pa 2x34 2x3.0 2x3.0 2x45 w
Paut 16 8.5 11 14 w
Prosa 14 7.0 8.5 10 w

*When Vg, and/or V;, are abtained by means of resistors (R;;and Ry}
the anode input power and therefore the output power is likely to
vary considerably from valve to valve. For optimum operating
conditions it will be necessary therefore to make R, adjustable.

ISSUE 2 7 QQV0310 258:2
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R.F. POWER DOUBLE TETRODE QQV03 I 0
. -

Miniature r.f. double tetrode rated to dissipate

SW at each anode and intended for use at

frequencies up to 225 Mc/s.

OPERATION AS SINGLE VALVE R.F. AMPLIFIER (CLASS “C”
ANODE AND SCREEN-GRID MCDULATION)

Limiting Values {carrier condition for use with modulation factor of 1) e
VYa max. 250 v
pa mMax. 2x3.3 w
Vg, max. 200 v
Pgz Max. 2650 mwv
PegL Max. 2200 mw
‘ ) Ix max. 2% 35 mA
ik pk, Max. 2180 mA
-V, max. 150 v
lg, max. 2x3.0 mA
Via_k max. 100 v
Typical Operating Conditions “
f 175 Mc/s
Va 200 v
\r 175 v
Y —60 v
la 2% 34 mA
‘ ) lga 2x1.5 mA
lgy 2x1.2  mA
¥in(g1—g1)pk 150 v
Pioad (artver 1.0 W
Pa 2x2.4 w
Pout 9.0 W
Pioad 7.0 A\
For 100%], modulation
*Veapkymod 125 v
Pmud 68 w

*Conveniently obtained from potential divider consisting of a 12k}
and 39kQ resistors across the secondary of the modulation
transformer.

ISSUE 2 l\v/v QQVO3-10 258-3



QQV03_ I 0 R.F. POWER DOUBLE TETRODE

Miniature r.f. double tetrode rated to dissipate
SW at each anode and intended for use at
frequencies up to 225 Mc/s.

OPERATION AS A FREQUENCY TREBLER

Limiting Values

YV, max, 300 v
Pa Max. 2x5.0 w
Vg, max. 200 v
Pgz Max. 2x1.0 w
-V, max, 150 v
P Max. 2200 mw
lg, max, 2x2.0  mA
Iy max, 235 mA
lepyy Max. 2x225 mA
Vi _k max. 100 v ( _ '
Typical Operating Conditions -
fout 175 175 MC]‘S
Va 200 300 V'
Y 150 150 v
A\ =100 -125 v
ly 2x15 1x124 mA
lgs 2x0.5 2x1.3 mA
lgy 2%0.5 2x1.3 mA
¥in(p1—g1ipk 210 250 v
Piosd (ariver; 300 500 myy
Pa 2x20 2x4.5 w
Pout 2.0 5.5 w
Proaq 1.5 3.5 w ( '
_y222mm
L) "
207 £
g i e >
of 9 b
~
o9
B9 A
ks hhct h Noval Base ‘WUHU' ( ‘
[ ) _
ISSUE 2 v QQV03-10 258.4



R.F. POWER DOUBLE TETRODE v03 I 0
Miniature r.f. double tetrode rated to dissipate -

5W at each gnode and intended for use gt

frequencies up te 225Mc/s.
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v03 I R.F. POWER DOUBLE TETRODE
- Miniature r.f. double tetrode rated to dissipate
SW gt each anode and intended for use at

frequencies up to 225Mc/s.
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R.F. POWER DOUBLE TETRODE v03 I 0
Miniature r.f. double tetrode rated to dissipate -

SW at each anode and intended for use at

frequencies up to 225Mc/s.
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v03 I 0 R.F. POWER DOUBLE TETRODE
- Miniature r.f. double tetrode rated to dissipate
S5W at each anode and intended for use at

frequencies up te 225Mc/s.
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R.F. POWER DOUBLE TETRODE v03 I 0
Miniature r.f. double tetrode rated to dissipate -

SW at each anode and intended for use at

frequencies up to 225Mc/s.
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v03 I 0 R.F. POWER DOUBLE TETRODE
- Miniature r.f. double tetrode rated to dissipate
5W at each anode and intended for use at

frequencies up to 225Mc/s.
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R.F. POWER DOUBLE TETRODE

Miniature r.f. double tetrode rated to dissipate
SW at each anode and intended for use at

frequencies up to 225Mc/s.

QQVvo03-10
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v03 I o R.F. POWER DOUBLE TETRODE
- Miniature r.f. double tetrode rated to dissipate
5W at each onode and intended for use at

frequencies up to 225Mc/s.
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R.F. POWER DOUBLE TETRODE v03 I 0
Miniature r.f. double tetrode rated to dissipate -

S5W at each anode and intended for use at

frequencies up to 225Mc/s.
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v03 I R.F. POWER DOUBLE TETRODE
- Miniature r.f. double tetrode rated to dissipate
SW at each anode and intended for use at

frequencies up to 225Mc/s.

~F g e S g b 9
g ' =
1. & y
1828 ) o ’l
£
u % i
- )ug H° L A §
AN 0
iR 3 ;
apann iy X
rilri aj i
i 1] ]
/17 \
/ 1}
f 2
i /
o { 117 1i
2 \
b i 1
3 f
8
3 2
M 3
Ho b= o N
]
— Of
KR EE o "
gis 2 2 3 0
FREQUENCY CHARACTERISTICS. SINGLE VALVE CLASS *'C”
TELEGRAPHY
—
ISSUE 1 E@ QQV03-10 258414

()

()

()



U.H.F. POWER
DOUBLE TETRODE

QQV03-20A

QUICK REFERENCE DATA

Natural or forced-air cocled beam power double tetrode. Intended for
uge agaU. H. F. power amplifier or frequency multiplier or A. F. power

amplifier,

Performance
f out
P out

f max,
Va max.

pa max.

Frequency
Multiplier

400

600
600
2x10

Class 'C'
Telephony
Anode and

Screen

Modulated

200
38

600
600
2x86.7

Class 'C'
Telegraphy
or F. M,
Telephony
200 Me/s
48 w
600 Me/s
600 v
2x 10 W

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES which precede this section

of the handhook.

OPERATING CONDITIONS AS A PUSH-PULL R.F. POWER AMPLIFIER
(CLASS "C" TELEGRAPHY OR F.M. TELEPHONY)

Absclute maximum ratings

Va max.
pa max,

Vgi({b) max.

Vg2 max.
pg2 max,
pel max.
Igl max,
Ik max.
ik(pk) max.
-Vgl max.

Rel-k max.
Rgl-k max,

Vh-k max.

per section (fixed bias}

per section (automatic biag)

SEPTEMBER 1963

600 v
2x 10 W
800 v
300 v
2x 1.5 W
2x (0.5 W
2x 2.5 mA
2x 55 mA
2 x 260 mA
T3 v

50 ko

100 Kk
100 v
Page D1



Typical operating conditions

f 200
Va 200
Vg2 200
-Vegl 30
Ia 2x 50
Ig2 2x 4.0
gl 2x 1.0
Pload {driver) <1.0
pa 2x 8.5
Pout 13
na 65
Pload 11
f 470
Va 200
Vg2 200
Vgl -30
Ia 2 x50
Ig2 2x 3.0
*Igl 2x 0,5
Pload {driver) 1.0
pa 2x 4.5
Pout 11
na 55
Pload 9

*Igl will vary between valves.

200
300
250
40
2x50
2x 4.5
2x 0.7
<1.0
2x 4.5
21
70
18

470
300
250
-40
2x B0
2x 2.5
2x 0.8
2.5
Zx 7.6

50
13

200
400
250
50
2x60
2x 4.0
2x 0.7

2x 5.0
30
75
25

470
400
2560
-50
2x50
2x 4.5
Zx 0.7
3.0
2x 8.5
23
58
18

200
800
250
~-60
2x50
2x 4.0
2x 0.7
1.5
2x 6.0

80
39

600

400

250

=50

2x 50
%2x 2,5
2x 0.7
6.0

2x10

20

50

15

=
EREEEEEE caas

=
>
f

S&EEE<<<

T

OPERATING CONDITEONS AS ANODE AND SCREEN-GRID MODULATED
R.F. POWER AMPLIFIER (CLASS 'C' TELEPHONY)
Carrier conditions for a modulation factor of 1.

Absolute maximum ratings

Va max,
pa max.
Ve2{b) max,
Vg2 max.
pg2 max.
pgl max,
Igl max.
Ik  max.
ik(pk) max.
=Vgl max,
Vh-k max.

SEPTEMBER 1863

600
6,7
600
300
1.2
2x 0.5
2x 2.5
2x 50
2 x400
100
100

2x

2x

<<EEE€S<<€<

Page D2

—~
—



U.H.F. POWER
DOUBLE TETRODE

f 200
Va 300
Vg2 250
-Vgl 50
Ia 2 x40
Ig2 2x 4.0
gl 2x 1,0
Pload (driver) 1.5
pa Z2x 3.5
Pout 17
na 71
Pload 14

For 100% modulation

ve2(pk) 185
Pmod 13

*Igl will vary between valves.

QQV03-20A

OPERATING CONDITIONS AS FREQUENCY TREBLER

Absolute maximum ratings

Va max.

pa max.

Ve2(b) max.

Vg2 max.

PE2 max.
-Vgl max.

Igl max.

pgl max.

Ik max.

ik(pk) max,

Rgl-k max. per section {fixed bias)
Rgl-k max. per section {antomatic hias)

Vh-k max.

SEPTEMBER 1963

200 470 Mec/s
200 300 '
250 250 v
80 50 \'
2x40 2x40 ma
2x 4.0 2x 3.0 mA
2x 1,0 2x 1,0 mA
3.0 3.5 We—
2x 4.0 2x 5.9 We—
31 13 We—
78 50 %
24 11 We—
185 185 v
21 13 W
600 v
2x 10 w
600 v
300 v
2x 1.5 w
200 v
2x 2.5 mA
2x 0.9 w
2x 50 mA
2x 275 mA
50 ke
100 kR
100 V'
Page D3



Typical operating conditions

f out
Va
Vg2
Vgl
Ia

Ig2
Igl
Pload (driver)
pa
Pout
na
Pload

OPERATING CONDITIONS AS A, F.

{CLASS 'B'")

Absgolute maximum ratings

Va max,
pa max,
Vg2(b) max.
Vg2 max.
pg2 max.
-Vgl max.
pgl max.
Tk max.
ik{pk) max,

200

300

250

=175
2x 45
2x 3.
2x

X}

]

(X
LIS B e N

Rgl-k max. per section {fixed bias)
Rgl-k max. per section (automatic bias)

Vh-k max,

Typical operating conditions

Va

Vg2

-Vel

Ia(o)

Ia {max. sig.)
Ig2(o)

Ig2 (max. sig.)
pafo)

pa (max. sig.)
Pout

Ra-a

Dtot
Vin{gl-gl) r.m. s.

SEPTEMBER 1963

9o o

470
300
250
-175
2x 45
2x
2x

b .
(=TI B — .- -]

Lo

600
2x 10
600
300
2x 1.5
75
Z2x 0.5
2x 955
2x120
50
100
100

2x
2x 36,5
2x 0
2x 8
2x 6
2x 6.,
3
0
3

Me/s<e—

eIl

POWER AMPLIFIER AND MODULATOR

<E§Ea€<i<<€<

«RBEEEE0500 < ax
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DOUBLE TETRODE

U.H.F. POWER QQV03-20A

CATHODE

Indirectly heated. The heater is centre-tapped and the two sections may he

operated in series or parallel.

Series
Vh 12.6
Ih 0.65

CAPACITANCES
*ca~gl {each section)
cgl-all {each section)
ca-all {(each section)
cout {two sections in push-pull)
cin ftwo sections in push-pull)

*Internally neutralised for push-pull operation.

CHARACTERISTICS (each section) measured at Ia = 40mA

gm
pgl-g2

MOUNTING POSITION

COOLING

Maximum base pin temperature
Maximum bulb and anode seal temperature

Parallel

6.3
1.3

el Sl
o b o
BE

180
260

pF
pr
pF
pF
pF

mA/V

Anode connectors providing a high degree of heat transfer by radiation or by

conduction should be used.
Natural cooling is sufficient with : -

Va = 600V at frequencies up to 150Mc/s
Va = 500V at frequencies up to 200Mc/s
Va = 300V at frequencies up to 430Mc/s

Above these limits or with high ambient temperatures it may be necessary
to direct a flow of air (up to 5 cu. ft, per min.) on the top of the bulbto

keep the seal temperature within the stated limit.

SEPTEMBER 1963 S
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PHYSICAL DATA

Weight of valve only

ACCESSORIES

Socket

DIMENSIONS

= I B I - B — o S .- B Y

Inches

0, 55140, 001
1. 772+0. 039
0. 079+0. 004
0. 65040, 059

2,165

2,677+0,118

0. 0980, 001
0. 118+0, 004

SEPTEMBER 193

Ca—
N

2.0
53

40202

Millimetres
14+0.03
45+1
2+0.1
16.5+1.5
55
6843
2,5+0,03
3+0.1

0z
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U.H.F. POWER QQV03-20A

DOUBLE TETRODE

c : T
[a)

E max

Location of
anode ping
within circles

of dia. G\w

B7A Base

SEPTEMBER 1963 e Page D7
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DOUBLE TETRODE QQV03-20A

| H aavoa-20a] [11 11111111} ] 1T el
ma) | FTTTT T L T 17T
Each section it ¥ {
JLITTTT o=
Vi = +30V
1 Y%z = 200¥ EENE o . o e
- L3 H+ E [ 28V
300 I
§ [ 1= FETT] 1 +20V
- = b b1 +18¥
200 I a [TT [ - T 1T
o r L] 111
r -+ H +10V
e r TT1
1 + 38V
- 1 i
] =S LY
i = 4] oy
100 1 e T
= = il H -5v
o 3 R T - tov
1 —— * i -1V
1 T = -—'I i i | 20V
g TTT
o] T I il BEEE T
0 00 200 300 400 500 Valv)
Tg i T [vao?-e‘o.\-
{ma) 4 + ~L L
jmg LT <]Euch section |-
[ H
N H T
i
150 :
\( 1]
.\ L
N L
100 :
Xy
VR
11 T T
K} 1 H s R ENER
: X ov T
\: 1. < I 4
1 t4A-Bv
i [ Li ] -0V b iA-18V
50 = = T
N ! r u = _ ]
i =
M N 7 |
et T
- Tt +
I
s TT1 T ‘
0 0o 200 400 500 Vg (V)

ANODE AND SCREEN-GRID CURRENT FOR EACH SECTION PLOTTED
AGAINST ANODE VOLTAGE WITH CONTROL-GRID VOLTAGE AS
PARAMETER ng = 200V.
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U.H.F. POWER QQV03-20A

DOUBLE TETRODE
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QQV03-20A

U.H.F. POWER
DOUBLE TETRODE
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DOUBLE TETRODE QQV03-20A
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{CLASS 'C' TELEPHONY)

MAXIMUM OPERATING CONDITIONS FOR AN ANODE AND
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U.H.F. POWER QQV03-20A

DOUBLE TETRODE
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ANODE EFFICIENCY PLOTTED AGAINST ANODE VOLTAGE FOR CLASS
"C" PUSH-PULL TELEGRAPHY
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U.H.F. POWER

DOUBLE TETRODE

QUICK REFERENCE DATA

QQVv03-25

Double tetrode intended for use as v.h.f. power amplifier or

frequency multiplier,

Frequency Class 'C'

Multiplier Telephony
Anode and
Screen Grid

f 158/475
Pout 10
i max. 600

Vamax.(K%OMc/s) 750
(f=600Mc/s) 600

max.
pa

2x 12,

Modulation

180
43

600
600
400

5 2x 8.3

Class "C'
Telegraphy or
F.M. Telephony

180 Mc/s

67 w

600 Mec/s
750 v
500 v
2x 12.5 w

This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS - TRANSMITTING VALVES.

CLASS 'C' TELEGRAPHY OR F.M. TELEPHONY
Maximum operating conditions
f 180 180 180 600 Me/s
Pout 35 56 67 22 W
Pload 31 43 57 17 w
, 73 78 80 47 %
Va 40 600 700 400 v
Ia 2x 60 2x 60 2x 60 2x 60 2x 59 mA
ng 250 250 250 250 v
Igz 2x 4,5 2x 45 2x 4.5 2x 3.0 2x 3.0 mA
Vg 50 60 65 50 v
Igl 2x 1.0 2x 1.0 2x 1.0 2x 1.0 2x 0.8 mA
Pload {driver) 1.2 1.8 2.0 3.0 6.0 w
Py 2x 6.5 2x 8.0 2x 8.5 2x 11 2x 12,5 w
(N
MAY 1964 Mullard Page DI



CLASS 'C' TELEPHONY ANODE AND SCREEN-GRID MODULATION

Maximum operating conditions {Carrier conditions for 100% modulation)

f 180 180 180 180 470 Mc/s
P 19.5 26 35.5 43 17.5 W
oput

P .ad 16.5 21 29 3 14.5 W
iy 68 71 74 75 80 %
v, 300 400 500 600 300 v
I 2x 48 2x 41 2x 48 2x 48 2x 48 mA
Vgz 250 250 250 250 250 v
Ig2 2x 4.5 2x 4.5 2x 4.5 2x 4.5 2x 3.5 ma
- Vg1 50 65 75 80 50 v
1gl 2x 1.5 2x 1.5 2x 1.5 2x 1.5 2x 1.5 mA
P ad (driver) 2.0 2.5 3.0 3.5 3.0 W
2x 4.752x 3.5 2x 6.252x 7.252x 5.75 W

pa

For 100% modulation

P 16.5 18.5 25 31 16.5 w
mod
185 185 185 185 185 v
Vg2(pk)
FREQUENCY MULTIPLIER
Maximum operating conditicns
fout/fin 180,/60 475/158 Me/s
Pout 15 10 W
le':1 12 8.0 w
o
Mo 33 27 %
Va 400 300 v
Ia 2 x 50 3 x 50 mA
v 250 250 v
g2
I 2x 4.0 2x 4.0 mA
g2
-V 175 175 v
gl
1 2x 1.5 2x 1.5 mA
gl
Pload (driver) 4.0 6.0 w
p 2x 12.5 2x10 w

MAY 1964 Page D2




U.H.F. POWER
DOUBLE TETRODE

ABSOLUTE MAXIMUM RATINGS

QQVv03-25

Frequency Class 'C* Class 'C'
Multipher Telephony Telegraphy
Va max.,
({<250Mc/s) 750 600 750 v
({=600Mc/s) 600 400 500 v
ng max. 300 300 300 v
- Vgl max. 200 200 200 v
I max, 2x 60 2x 50 2x 66 mA
p, max. 2x 12,9 2x B.3 2x12.5 w
) pgzmax. 2x 1.5 2x 1.2 2x 1.5 w
Igl max. 2x 2.5 2x 2.3 2x 2.5 mA
pgl max. 2x 0.5 2% 0.5 2x 0.5 w
Rgl-k max. per secticn
(fixed bias) 50 50 30 kS
Rgl-k max. per section
(automatic bias) 100 100 100 k2
Vh-k max. 100 100 160 v
ng(b) max. 600 600 660 )
CATHODE

Indirectly heated. The heater is

operated in series or parallel.

centre tapped and the two sections may be

Series Parallel
Vh 12.86 6.3 v
Ih 0.65 1.3 A
CAPACITANCES
. .
ca—gl (each section 40 mpF
Cgl Lall (each section) 7.5 pF
Coall (each section) 2.6 pF
€ out {two sections in push pull) 1.8 pF
< {two sections in push pull) 4.4 pF
J * Internally neutralised for push-pull operation.
(A
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CHARACTERISTICS (each section) measured at Ia = 40mA

8 2.5 mA/V

ugl_gz 8.0 ( J

MOUNTING POSITION

Any
COOLING

Radiation and convection cooled

Maximum temperatures

Base pin 180 “C

Bulk 250 °C

Anode seal 250 'C

i

Ancde connectors providing a high degree of heat transfer by radiation or by (

conduction should be used,

Natural cooling is sufficient with: -

V, =600V at frequencies up to 150Mc/s

V, =500V at frequencies up to 200Mc/s

V. =300V at frequencies up to 430Mc/s
Above these limits or with high ambient temperatures it may be necessary to
direct a flow of air (up to 5ft3/min, 0.15m3/min) on the top of the bulb to
keep the seal temperature within the stated limit.

PHYSICAL DATA

0z E
Weight of valve 2.0 57 (

ACCESSORIES socket 40202

DIMENSIONS

Inches millimetres

B 1.772 + 0,038 45 £ 1

C 0.07% + 0.001 2.0:0.01

D 0.650 + 0,059 16.5£1.5

E 2,165 55 max

F 2.874 73 max

G 0.093 = 0.001 2.5+0.03

H 0.551 = 0.001 14 + 0.03
Inch dimensions are derived from original millimetre dimensions. (

)
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Location of
anode pins
within circles
of dia G
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DOUBLE TETRODE QQV03-25
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DOUBLE TETRODE QQV03-25
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Qav.03-25
Each section
[TIT
Vgp=200V
300

200

[1
+I5V
[T
+1ov
]
1
100

+20V

+258V

Vg =430V
/|

g

{ma)
80
40
20

o

CONTROL-GRID CURRENT FOR EACH SECTION PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER ng = 200V
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DOUBLE TETRODE
Application: UH.F. amplifier, frequency trebler Q vo - I 6

and oscillator.
Power output: 7W continuous rating.
Frequency: 960Mc/s at maximum ratings,
Construction: Glass, natural cooling.

PRELIMINARY DATA

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES which precede this
section of the handbook.

CATHODE

Indirectly heated, oxide coated. The heater is centre-tapped and the two
sections may be cperated in series or parallel.

Series Parallel
¥y 12.6 6.3 V'S
In 300 600 mA

*The heater has been designed to accept temporary fluctuations of +102;.

MOUNTING POSITION Any
CAPACITANCES
Ca—g1 (each section) 145 mpF
cin {two sections in push-puH) 4.5 pF
Cout (two sections in push-pull} 1.35 pF

CHARACTERISTICS (each section)

Vo 350 v
Vea 250 v
la 25 mA
Em 10.5 mA/vV
tgl-g2 26
COOLING
Radiation and convection
Thuip max. 220 °C
Tpins max. 220 °C
WEIGHT
1.2 ox
Yal | .
alve only , i 315 ; p
.. . . oz
Shipping weight 155 p

ACCESSORIES
Base socket assembly B8.700.71

MAY 1961 (1) . Page D1



QQV04' I 6 DOUBLE TETRODE

CLASS “C” TELEGRAPHY OR F.M. TELEPHONY

Limiting values (absolute ratings) C.C5. LC.AS.
f max. 960 960 Mc/s
VY, max. 400 400 v
ly max. 2x45 2x 50 mA
Pa Tax. 2x8.0 2x10 w
¥Yga max, 225 225 v
Pg2 Max. 2x1.5 1175 W
fg1 max. 2x4.0 2x50 mA
Vg1 max 160 100 v
Qperating conditions for push-pull amplifier
f 960 Mc/s
Ya 250+ 250 v
A\ 160 170 ¥
Vo1 -15 -15 v
N 2x 35 2x 40 mA
gz 15 15 mA
lgt 2x 750 2x750 uh
Pload {drivery 1-4 1-4 W
Pa 2x54 2x 5.4 w
Pout 7.0 8.0 w
Ta 40 40 Ye
Ploaa 4.0 5.0 w
fitransfer 57 62.5 %
*Adjust Vg until I, = 2x 35mA at Pyy, max.
PUSH-PULL FREQUENCY TREBLER
Limiting values (absolute ratings) C.C5. 1.CAS,
f max, 960 960 Mc/s
¥a max. 400 400 A
la max. 2x 40 2x 40 mA
Pa Max. 2x8.0 2x10 w
Y2 max. 225 250 v
Pgz Max, 2x1.5 2x175 W
lg1 max. 21x4.0 21x50 mA
=Yg max. 100 100 v
Operating conditions
fout 960 960 Mc/fs
Ya 250 250 V]
Viz 150 170 v
In, 2x 375 2x 40 mA
lgz 15 16 mA
g1 2x225 2x225 mA
P[oad (driver) 3.0 3.0 w
Pa 2x8.0 2x8.5 w
Pout 275 3.0 w
s 14.7 15 %
Ploag 1.5 1.8 w
Yeranster 54 60 ?r/n
DIMENSIONS
Maximum overall length 63 mim
Maximum seated height 50 mm
Maximum diameter 445 mm
(.
[Mullard]
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DOUBLE TETRODE

QQV04-16
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Typical anode connector
at f = 960Me/s
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[
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DOUBLE TETRODE QQV04' |6
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QQV04" I 6 DOUBLE TETRODE
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DOUBLE TETRODE QQV04- I 6
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QQV04" I 6 DOUBLE TETRODE
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DOUBLE TETRODE QQV04' I 6
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QQV04-16

DOUBLE TETRODE
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R.F. POWER DOUBLE TETRODE v04 20
Twin beam-tetrode rated to dissipate 10 W at each -
anode, and primarily intended for use as a push-pull

R.F. power amplifier or oscillator at frequencies up to 200 Mc/s. The metal base should
be earthed by spring clips or some alternative method.

This data sheet should be read in co with
“Operating Notes, Part 1—Power Valve
in this Section of the Handbook.

CATHODE
Iindirectly heated with centre-tapped heatek for/sgries or parallel

connection.
Series rallel
Vi 12.6 A
Iy 0.8 A
Heating time 20 secs.

MOUNTING POSITION  Vertical—base down.
Ho |—plane of ancdes vertical.

CAPACITANCES
(each section)
Cin IJ.EJ.F
Cout (J.[J.F
Ca_ g1 wcF
(between sections)
Ca_a pwuF
CHARACTERISTICS ( ;
Em mAY
e
400 v
1,400 v
/- 800 \
- 25 v
=275 v
2100 mA
ax,-—each section 350 mA
218 mA
27 mA
1ok, max.—each section 20 mA
2x10 w
'z, MAX, 2225 W
g1k Max.—each section 30 k Q2
Vi_x max. 100 v
Operating Max. anade Max. anode
e frequency voltage input power
(Mcfs) {v)
125 400 60
175 280 42
200 240 36

(I
ISSUE 2 E@ QQV04-20 355-t



R.F. POWER DOUBLE TETRODE

Twin beam-tetrode rated to dissipate 10 W at each

QQVv04-20
anode, and primarily intended for use as a push-pull

R.F. power amplifier or oscillator at frequencies up to 200 Mc/s. The metal base should
be earthed by spring clips or some alternative method.

OPERATING CONDITIONS AS PUSH-PULL CLASS “C” R.F.
POWER AMPLIFIER AND OSCILLATOR

Ya 400 v
' 145 v
Req 15,000 Q
**Ve, ~43 v
Rgy 10,000 Q
Ry 260 Q
la %75 mA
lga 2x8.5 mA
lgy 2225 mA
¥Yinpk) 2x 58 v
Pdrlve 0-23 W
Pclut 44 W
*May be obtained from a separate supply, ar from the
anode supply through series resistor (Rg,) of value
shown, in which case provision must be made to
ensure the Vg, n, does not exceed 600 V.
**May be obtained from a separate supply or by a grid
or cathode resistor of value shown, or by a combination
of these methods.
OPERATING CONDITIONS AS PUSH-PULL R.F. POWER
AMPLIFIER (CLASS B TELEPHONY)
Va 400 v
VYo 125 v
Vi -25 v
la 2x37.5 mA
lgo 2x20 mA
¥inpk: 2% 25 A%
drive 0.8 W
Puut 10.5 w

OPERATING CONDITIONS AS PUSH-PULL GRID-MODULATED

CLASS “C” R.F. POWER AMPLIFIER

vinepk) {R.F.}
drive

ont
*Ymoarpk, (L.F.}

400
125
-40
2x37.5
2x1.5
2x0.2
240

0.32

10.5
19

333
<22<pPPhc<<

*For 100%;, modulation

(.
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R.F. POWER DOUBLE TETRODE v04 20
Twin beam-tetrode rated to dissipate 10 W at each QQ -
anode, and primarily intended for use as a push-pufi

R.F. power amplifier or oscillator at frequencies up to 200 Mc/s. The metal base should
be earthed by spring clips or some alternative method.

OPERATING CONDITIONS AS PUSH-PULL ANODE MODULATED
CLASS “'C” R.F. POWER AMPLIFIER

Yy 325 A\
*Veo 165 v
Rge 10,000 Q
Y -45 v
**Ra_k 11,250 Q
ba 2x62 mA
lga 2x8 mA
ber 2x2 mA
Yinpky 256 v
PLlrIVP. 02 W
Pout 30 w

OPERATING CONDITIONS AS CLASS “A.B2" L.F. POWER
AMPLIFIER OR MODULATOR

' 400 N
M 125 v
Ve =15 v
lago) 2x10 mA
la {max. sig.) 2x75 mA
lgs {max. sig.} 216 mA
Vingsin 230 v
Ro_a 6,200 1
***Parive 0.36 W
Pout 42 w

*May be obtained from a separate supply, or from the
anode supply through series resistor (Rg,} of value
shown, in which case provision must be made to ensure
that Vg, 1, does not exceed 600 V.

**May be obtained from a separate supply or by a grid
or cathode resistor of value shown, or by a combina-
tion of these methods.

***The effective resistance in the grid circuit should be
below 500 (1, and the effective impedance should not
exceed 700 ) at the highest response frequency
required,

1SSUE 2 . \.v/ QQVD4-20 258-3



v04 20 R.F. POWER DOUBLE TETRODE
QQ - Twin beam-tetrode rated to dissipate 10 W at each
anode, and primarily intended for use as a push-pull

R.F. power amplifier or osciflator at frequencies up to 200 Mc/s. The metal base should
be earthed by spring clips or some alternative method.

DIMENSIONS -

99mm,

MAX.

Y ¢ .

OCTAL BASE W

BASE CONNECTIONS Dotted line indicates plan_e
of electrodes of each unit

Viewed from free end
of pins

Pins 3 and 6 to be
— connected together

=

9;"

WEIGHTS

Valve only Joz. (0.08 Kg.)
Valve and Carton 4§ oz. (0.13 Kg.)

(. i
ISSUE 2 g QQV04-20 258-4
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R.F. POWER DOUBLE TETRODE 0
Twin beam tetrode rated to dissipate 10 W at each QQVO4-2
anode, and primarily intended for use as a push-pull

R.F. power amplifier or oscillator at frequencies up to 200 Mcss, The metal base should
be earthed by spring clips or some alternative method.
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QQV04 20 R.F. POWER DOUBLE TETRODE
- Twin beam tetrode rated to dissipate 10 W at eaci:
anode, and primarily intended for use as a bush-pul!

R.F. power amplifier or oscillator at frequencies up to 200 Mc/s. The metal base should
be earthed by spring clips or some alternative method.
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retrone - oo QQV06-40A

Beam power double tetrode roted for o
maximum anode dissipation of 20W at each
anede and intended for use at frequencies
up to 500Mc/s.

This data should be read in conjunction with GENERAL OPERATICNAL
RECOMMENDATIONS — TRANSMITTING VALVES included in this
volume of the handbook.

CATHODE

Indirectly heated. The heater is centre-tapped and the two sections may
be operated in series or parallel with one another.

Series Parallel
Vh 12.6 6.3 v
In 0.9 1.8 A
MOUNTING POSITION
Fixed station operation Vertical — base up or down
Horizontal — anode pins in horizontal piane
Mobile operation Yertical — base up or down
CAPACITANCES
*Cy_ gt (each section) 006 pF~—
cgi_an {each section) 10.5 pF
€y . an (each section) 32 pF
Cout {two sections in push-pull) 2.1 pF
¢in (two sections in push-pull) 6.7 pF
*Internally neutralised for push-pull operation
CHARACTERISTICS (each section) measured at [, . 30mA
£m 4.5 mA:V
el_g2 8.0
COOLING
Max. base pin temperature 180 C
Max. bulb and anode seal temperature 200 C

Anode connectors providing a high degree of heat transfer by radiation
or by conduction should be used.

Natural cooling is sufficient with -

Va == 750V at frequencies up to 100Mc s
Vo —- 600V at frequencies up to 150Mcs
¥y - 300V at frequencies up to 450Mcs.

Above these limits or with high ambient temperatures it may be necessary
to direct a flow of air (up to 5Scu.ft. per min.) on the top of the bulb to
keep the seal temperature within the stated limit,

(-
[Mullard |
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QQV06-40A

V.H.F. POWER DOUBLE

TETRODE

Beam power double tetrode rated for a

maximum anade dissipation of 20W at each

ahode and intended for use at frequencies

up to 500 Mcs.

C P

OPERATING CONDITIONS AS A PUSH-PULL R.F.

POWER

AMPLIFIER (CLASS “C’ TELEGRAPHY OR FM. TELEPHONY}

Limiting values

Va max.
Pa Max.,

Vgg(h) max.

¥g2 max.
Pg2 Max.
pgi Max.
Iy max.
Iy max.
ik(pk) max.
-Vg1 max.
P\gl_.k max.
Rg1_x max
Vh _x Max,

Typical operati

lg2
IIZI

Prosudriver

Pa

POllt
"1
Piosd

£
Ya
Ve
Var
1y
lga
2

. per section {fixed bias)

. per section {automatic bias)

ng conditions

Ploa.d(drivsn

Pa
Pout

Ll
Proad

ISSUE 4

See page 15
220 w
600 V-
300 Vo
2x3.5 wW
2x1.0 w
2x50 mA
2x120  mA
2700 mA i !
100 V<
50 kO
100 kQ)
100 v
400 Mc/s
540 v
250 A
55 v
2100 mA
2x7.0 mA
2x1.5 mA
12 wW ’
2 %20 W ( .
70 W<
65 o
59 W«
475 Mcs
500 v
250 \
-50 V'
2100 mA
2x45 mA
2x20 mA
12 w
220 w
60 W <
o % ()
51 W '

200 200
400 600
250 250
60 -80
2100 2100
2x8.0 2%9.0
230 2x35
3.0 3.0

2x12 215

56 90

70 75

47 78

)
[Mullard|
A
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Y.H.F. POWER DOUBLE

TETRODE

Beam power double tetrode rated for o

maximum anode dissipation of 20W at each
anede and intended for use at frequencies

up to 500Mc/s.

QQV06-40A

OPERATING CONDITIONS AS ANODE AND SCREEN-GRID
MODULATED R.F. POWER AMPLIFIER (CLASS “ C* TELEPHONY)

Limiting values {carrier condition for modulation factor of 1)

¥, max.
pa mMax.
Vga(b; max,
Vg2 max.
Pyz Max,

-Vg1 max.
lgr max.
pglI Max.
1x max.
ik (pi, Max.
Rg1.k max. per section {fixed bias)
Rgi_.x max. per section (automatic bias)
Vi i max.

Typical operating conditions
{ 60 200 200
Va 600 400 600
Y 250 250 250
Vg —80 -0 -80
la 2x75 275 2x75
lgz 2x10 2x9.0 2x9.0
Ig1 2% 4.0 2x2.0 2x2.0
Pa 2x9.5 2x9.5 2115
Pout Fil 41 67
7, 79 69 75
Pioas 60 35 57
For 100%, modulation
Pmoa 47 47 47
Ye3(pk; 185 185 185
f 400
Ve 400
Voo 250
Va1 =70
la 2x75
lga 2x8.0
lgl 2x1.5
Pa 2115
Pout 37
0 62
Pioaa 32
For 100°, modulation
Pmud 47
Ve2ipl) 185
()
[Mullard |

See page 17

2x14 W
600 ¥
300 v

2x2.3 W<

175 V<
250 mA
2x1.0 w
22120 mA
2x1.0 A
50 (39
100 k(2
100 v

<
250 Mc/s
600 v
250 v
-80 v
2x75 mA
2x9%90 mA
Ix1.5 mA
2x13 A%
64 wW
71 Yo
54 W
47 w
185 A
475 Mc/s
400 v
250 v
-70 v
2x75 mA,
2x7.5 mA
2x1.5 mA

213 W

34 W
57 %,
30 w
47 w
185 A

ISSUE 4
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QQV06-40A V.H.F. POWE RT?E?I?C?I!;E

Beam power double tetrode rated for a
maximum anode dissipation of 20W ot each
anode and intended for use at frequencies

up to 500Mc/s.

OPERATING CONDITIONS AS FREQUENCY TREBLER

Limiting values

V. max. 750 V<
pa Max. 220 w
Vg1, Max, 600 Vo
Ve Max. 300 Vo<
Pz Max., 2x3.5 W<
pg1 max. 2x1.0 W
I max. 2100 mA
ikﬁl"kl max. 2700 mA
—Vg1 max. 175 A4
Rg1 w max. per section (fixed bias) 50 k{2
Ryi_x max. per section {automatic bias) 100 kg)
Wy ¢ max, 100 v
Typical operating conditions
fout 150 150 230 Mc/s
Y 400 S00 400 Y
V2 250 250 250 v
Vi1 -150 -150 -150 v
la 2x72 260 265 mA
ly2 2x8.0 2x5.0 210 mA
lys 2x2.5 2x3.0 2x1.5 mA
Yintgl glipk 360 360 360 A
Pu 2x20 2x20 2x20 w
Pout 18 20 12 w
7, 3% 33 23 L
Pioaa 14,5 16 10 w

OPERATING CONDITIONS AS A.F. POWER AMPLIFIER AND
MODULATOR (CLASS “B ')

Limiting values

VY, max. 600 v
pa Max. 220 w
Vy2(n, Max, 600 Y
Vo max. 300 v
Pg2 Max. 2x3.5 W
Pg1 Max, 2x1.0 W
I max. 2140 mA
ik(py, Max. 2 430 mA
Rg1_x max. per section (fixed bias) 50 kQ
Rg1 x max. per section (automatic bias) 100 k2
Vh_x max. 100 Y
(R
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V.H.F. POWER DOUBLE

TETRODE

Beam power double tetrode rated for a

maximum anode dissipation of 20W at each
anode and intended for use at frequencies
up to-S00Mc/s.

QQV06-40A

Typical operating conditions (without grid current)

Ia o)

la (max. sig.)
220y i

lge {max. sig.}
inggl—glyr.m.s.

Pa

Ra. s

Pout

7
Dwt

300
250
-26
x20
256
2x1.0
2x14
36
2x5.6
6.5
22.5
67
2.9

450
250
=27
220
258
2x0.7
2x13.5
38
2x8.5
10
35
67.5
341

Typical operating conditions (with grid current)

Ia(O) .

la {max, sig.)
22(u) .
lgz (max. sig.)
gl
Vln(glfgl)r,m.u.

ACCESSORIES

300
250
=25
2x25
294
2x1.4
2x14
2Ix2.6
52
2x9.7
4.0
37
65.5
5.0

450
250
=25
2x25
297
2x0.95
2x14
2x2.6

600 v
250 A
=27 A
220 mA
262 mA
2x045 mA
2x11.5 mA
39 A
212 W
125 k€2

50 W
67.5 %

2.4 Ca

600 v
250 A4
-25 v
2x125 mA
2100 mA
2x0.7 mA,
2x13 mA
2x2.6 mA
55 v
2x17 W
8.0 kQ

86 w
7.5 %
5.0 %

Information on these items can be obtained from the Industrial Technical

Service Dept., Mullard Ltd.

WEIGHT

Valve only

ISSUE 4

2.3 oz
65 g
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QQV06-40A V.H.E. POWERT[E(_?';JOB!..E

Beam power double tetrode rated for a
maximum anode dissipation of 20W at each
anode and intended for use at frequencies

up to 500Mc/s.

4395 4 6 ma x—
13
et Ol

s !
—
o
\

18

r———*—~86 5to 925——
L J

T

-104-5max
715 to 74:5——=r=to

;

Location of
ancde pins
within circles

B7A Base
Al dimensjons inmm
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¥E|-'II'II;O|I3CI;WER DOUBLE QQV06-40A

Beam power double tetrode rated for o
maximum anode dissipation of 20W at each
anede and intended for use at frequencies
up to 500Mc/s.
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ANODE CURRENT FOR EACH SECTION PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER V., 200V
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QQV06-40A V.H.F. POWERT[ESI')I;JC?I.!)-E

Beam power double tetrade rated for o

maximusm anode dissipation of 20W at each

anode and intended for use at frequencies .
up to 500Mc/s. ( '
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¥E|:_:OF|;(I)EWER DOUBLE QQV06_40A

Beam power double tetrode rated for a
maximum anode dissipation of 20W at each

anede and intended for use ot frequencies
‘ ') up to 500Mc/s.
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QQV06-40A V.H.F. POWE RT[E('I?I:JC?éE

Beam power double tetrode rated for a
maximum anode dissipation of 20W at each
anode and intended for use at frequencies

up to SO00Mc/s.
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¥E¢;OECE)WER DOUBLE QQV06-40A

Beam power double tetrode rated for a

maximum ancde dissipation of 20W at each

anode and intended for use at frequencies
() upto500Mcs.
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QQV06-40A V.H.F, POWERTIZEC_I?':JSEE

Beam power double tetrode rated for o
maximum anode dissipation of 20W at each
anode and intended for use at frequencies

up to 500Mc;s. ( '
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¥EI-1|_FI:OFI')OEWER DOUBLE QQV06-40A

Beam power double tetrode rated for a
maximum anode dissipation of 20W at each
anode and intended for use at frequencies

up to 500Mc/s.
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CONSTANT CURRENT CURVYES FOR EACH SECTION Vg = 200V
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up to 500Mc/s.

TETRODE

Beam power double tetrode rated for a

V.H.F. POWER DOUBLE
maximum anode dissipation of 20W at each
anode and intended for use at frequencies

QQV06-40A
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Beam power double tetrode rated for a
maximum anode dissipation of 20W at each
anode and intended for use at frequencies
up to 500Mc/s.
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QQV06-40A V.H.F. POWERT[égéJOBé.E

Bean power double tetrode rated for a
maximum anode dissipation of 20W at each
anode and intended for use ot frequencies

up to 500Mc/s.
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Tome o ovt QQV06-40A

Beam power double tetrode rated for a
maximum anode dissipation of 20W at each
anode and intended for use at frequencies
up to 500Mc/s.
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FREQUENCY CHARACTERISTICS FOR OPERATING CONDITICNS AS ANODE
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QQV06-40A V.H.F. POWERT%SI?I:JOBIgE

Beam power double tetrode rgted for a
maxirmum anode dissipation of 20W at each
anode and intended for use at frequencies

up to 500Mc/s.
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U.H.F. POWER
DOUBLE TETRODE

QUICK REFERENCE DATA

QQVv07-50

Double tetrode intended for use as u.h.f. power amplifier or frequency

Class 'C’

Telegraphy or

Anode and Screen F.M. Telephony

multiplier.
Frequency Class 'C’
Multiplier Telephony

Grid Modulation

f 180/60 B0

Pt 27 80

{ max. 500 500

v, max. (£<250Mc/8) 750 800

(f =500Mc/8) 600 480
p, max. 2x25 2x16,7

To be read in conjunction with

200 Mc/s
103 w
500 Mc/s
750 v
800 v
2x 25 w

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

CLASS 'C' TELEGRAPHY OR F.M. TELEPHONY

Maximum operating conditions

f 180 180 470 470 Mc/s
64 103 52 69 W
out
Ploa.d 54 a7 44 58 w
n, 70 5 57 80 %
Va 400 600 400 500 v
Ia 2x.115 2x 115 2x 115 2x 115 ma
ng 250 250 250 250 v
Igz 2x T, 2x 8.0 2x 5.0 2x 4.0 ma
--V'gl 60 80 50 60 v
Igl 2x 3. 2x 4.0 2x 3.0 2x 3.0 mA
Pload (driver) 4, 4.0 12 14 w
P, 2x 14 2x 17.5 2x 20 2x 23 w
)

. [Mullard|
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CLASS 'C' TELEPHONY ANODE AND SCREEN-GRID MODULATION

Maximum operating conditicns (Carrier conditions for 100% modulation)

i 60 180 180 470 Mc/s
Pout 80 47 61 37 w
Pload 68 40 52 26 w
n, 78 69 72 55 %
Va 600 400 500 400 v
!a. 2x 85 2x 85 2x 85 2x 85 mA
ng 250 250 250 250 v
[gz 2x 10 Z2x 9.0 2x10 2x 8.0 mA
- vgl 90 70 40 70 v
Igl 2x 4.0 2x 3.0 2x 4.0 2x 2.0 mA
Pload (driver) w
a 2x 11 2x10.5 2x12 2x15.5 w

For 100% modulation
P od 80 36 45 a5 w
vgz (pk) 185 185 185 185 v

FREQUENCY MULTIPLIER
Maximum operating conditions

fout/fin 180/60 180/60 475/158 Mc/s
Pout 19 27 20 w
Pload 16 22 18 w
Ty 30 35 28 %
Va 400 600 450 v
la 2x 80 2x 64 2x 78 mA
ng 250 250 250 v
Igz 2x B.O 2x 4.0 Z2x 9.0 mA
- vgl 150 175 150 v
Igl 2x 3.0 2x 3.0 2x 3.0 mA
Pload (driver) w
Py 2x 22.5 2x 25 2x 25 w
MAY 1964 L@I Page D2
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U.H.F. POWER
DOUBLE TETRODE

ABSOLUTE MAXIMUM RATINGS

QQVv07-50

Frequency Class 'C’ Class 'C’
Multiplier Telephony Telegraphy
V, max. (f<250Mc /8) 756 600 750 \'4
{f =500Mc/8) 600 480 600 v
ng max. 300 300 300 v
- vgl max. 175 175 175 v
Ikmax. 2x 130 2x 130 2 x 150 mA
p, max. 2x 25 2x 16.7 2x 25 w
pgz max. 2x 3.9 2x 2.3 2x 3.5 W
Ig1 max. 2x 5.0 2x 5.0 2x 5.0 mA
1.\gl max, 2x 1.0 2x 1.0 2x 10 W
Rgl-k max, per
section {fixed bias) 20 50 50 ki
Rgl ) ax. per section
(automatic bias) 100 100 100 kf2
vh-k max. 100 100 100 v
ng (b} TAX- 600 600 800 v
CATHODE

Indirectly heated. The heater is centre-tapped and the two sections may be

operated in series or parallel.

Series

Vh 12.6

Ih 0.9
CAPACITANCES

*
ca-gl (each gection)
cgl _a"(each section)
ca_a_"(each section)
cmt(two sections in push-~pull}

cm(two sectiong in push-puli}

* Internally neutralised for push-pull operation,

Parallel
6.3 \4
1.8 A
60 mpF
10.5 pF
3.2 pF
2.1 pF
8.7 pF

MAY 1964
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CHARACTERISTICS (each section) measured at I, = 30mA

Em

Pa1 g2

MOUNTING POS]TION

COOLING

Radiation and convection cooled

Maximum temperatures

Pina
Seals
Bulb

4.5 mA/V
8.0
Any
180 “C
250 “C
250 “c

Anode connectors providing a high degree of heat transfer by radiation or by

congduction should be used.

Natural cooling is sufficient with:-

Va = 750V at frequencies up to 100 Mc/a

Vv, = 600V at frequencies up to 150 Me/s
v, = 300V at frequencies up to 450 Mc/'s

Above these limits or with high ambient temperatures it may be necessary to
direct a flow of air {up to 5ft3/m1n, 0. 15m3/min) on the top of the bulb to keep
the seal temperature within the stated limit.

PHYSICAL DATA

Weight of valve

DIMENSIONS

0" HDOW

Inches
1.732 +0.079
0.079 £ 0.001
0.650 = 0,059
2,874 =0.059
3.524+0.118
0,098 + 6.001
0.551 £ 0.001

oz £
2.0 57

Millimetres
44 + 2
2.0:0.1
16.5 1.5
73:1.5
890.5+ 3.0
2,5+0.03
14 £0.03

Inch dimensions are derived from original millimetre dimensions.
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DOUBLE TETRODE QQV07-50
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U.H.F. POWER QQV07-50

DOUBLE TETRODE
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U.H.F. POWER
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DOUBLE TETRODE QQVv07-50
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DOUBLE TETRODE QQV07-50
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PULSE MODULATOR

DOUBLE TETRODE QQV5-PI0

QUICK REFERENCE DATA
Double tetrode for pulsed applications

Performance
1a(p‘ulse) 10 . A
v 5.0 kv
a
t 1.0 s
P H
la(pulse) max. 10 A
Va max. 5.0 - k¥

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES which precede this
section of the handbook.

OPERATION AS PULSE MODULATOR

Design centre maximum operating conditions

tp 0.1 1.0 3.0 1.0 us
P.R.F. 1200 1200 330 1000 p/s
D,F. 0, 00012 0.0012 0. 001 0. 001
Va 4,5 4,5 4,5 5.0 kv
v 800 800 800 850 \%
g2
-vgl 200 200 200 200 v
vgl(pulse) 360 300 350 350 v
}a(prulse) 9.0 8.0 9.0 10 A
Ia 1.1 9.6 9.0 10 mA
1 0.25 1.5 2.0 2,0 mA
g2
Igl 0.125 0.625 1.0 1.0 mA
R 400 450 400 400 Q

a

*This condition includes some of the absclute maximum ratings and therefore
assumes protective conditions of operation,

AUGUST 1983 g Page D1



ABSQLUTE MAXIMUM RATINGS
(Two sections in parallel)
VvV _ max,
a
Va(pulse) max
V ,_ max.
g2

—Vgl max.

Vgl oulse) T2
4
Vgl (pulse) Trax

"a(pulse) max.

5.0 kv
5.75 kv
850 v
225
600
250 v

Sze curve on page C2

lgz(pulse) max. 3.5 A
lgl(pulse) max. 4.0 A
p_ max, 15 W
a
pin(rnean) max 8 w
pga(mean) max. 3.0 W
pgl(mean) max. 1.0 w
Vh—k max. 100 v
CATHODE
Indirectly heated for series or parallel opsration,
Series Parallel
Vh 12.6 6.3 v
I . .
h 1,2 2.4 A
CAPACITANCES (each section)
'] out 7.0 pF
€ iy 14.0 pF
CHARACTERISTICS (measured atI = 60mA)
(each section) a
gm 8.5 mA/vV
ngl-g2 9.0
MOUNTING POSITION
Vertical - Base up or down.
Horizontal - Anode pins in horizontal plane.
i~ )
.
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DOUBLE TETRODE

PULSE MODULATOR

QQV5-PI10

(N

COOLING
PHYSICAL DATA

Weight of valve

Weight of valve and carton
DIME NSIONS
A 2,00 50,89
B 0.05610. 004 1.42+0,10
C 0.500+0,125 12,70+3,18
D 4,121+0,191 104,68+4, 86
E 3,062+0,187 TT.78+4. 74
F 2,376 60,35
G 1,031+0,188  26,19+4,77
H 0.120+0.001 3, 0510, 025
J 0,42440. 001 10.7740. 025

AUGUST 1963
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DOUBLE TETRODE QQV5-P10

PULSE MODULATOR
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QUICK HEATING Z I o
DOUBLE TETRODE -
PRELIMINARY DATA

QUICK REFERENCE DATA

Quick heating single ended double tetrode for mobile transmitters.
70%, Pout in less than 1 second.

Class ‘'C’ Frequency
Telegraphy Trebler
f max. 200 200 Mc/s
Ve max, 300 330 \'2
Ps Max. 2x17.0 2x50 W
Performance
f 200 175 Mcfs
Pout 1" 50 W

These data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES which precede this
section of the handbook.

CLASS ‘C’ TELEGRAPHY OR F.M. TELEPHONY
(Intermittent mobile service)

Absolute maximum ratings

f max. : 200 Mc/s
Va max, 300 v
Vg2 max. 200 v
Vg1 max. 150 v
lg1 max. 2x40 mA
I max. 2x65 mA
if(pk) Max. 2x300 mA
Pa Max. %70 w
Pge max, 2x1.0 w
Egl max. 2x 200 mwW
gl-r Max, 100 kQ
Typical operating conditions
f 200 200 Mc/s
Va 250 200 A
*Vea 175 175 v
~Vu 40 40 v
N 2x 45 2x 45 mA
Igz 2x 2.1 2x26 mA
lg1 2x1.5 2x1.5 mA
Plund (driver) 1.0 1.0 w
Ps 2x 45 2x3.5 w
Ta 62 67 %
Pout 13.5 11 w
Piosa 11 9.5 W
Tiransfer 80 80 %
A
[Mullard |
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QQZ03-10 DOUBLE TETRODE

OPERATING NOTE

*Ig1 and lgs will vary from valve to valve, hence the use of fixed resistors
Rg1 and Ryz will result in variation of input and output power. It is there-
fore recommended that Rg: be made adjustable,

ANODE AND SCREEN GRID MODULATED CLASS ‘C* AMPLIFIER
(intermittent mobile service).

Absolute maximum ratings
Carrier condition for a modulation factor of 1.

f max. 200 Mc/s
Va max. 240 v
Vg2 max. 00 \%
Vg1 max. 150 Y
lgr max. 2x4 mA
I max. 2x52 mA
ik(pk) Max. 2x 240 mA
Pa Max, 2x 4.6 w
Pez Max. 2x0.65 W
Pg1 Max. 2x0.2 w
Typical operating conditions
f 200 Mcs
Va 200
V2 175 v
Vg 50 v
¥in(pk) 130 \'
la 2x 43 mA
[ 2x1.5 mA
ly1 2x1.6 mA
Pioadt driver) 125 W
Pa 2x3.6 w
Proad 8.0 w
Na 57 °L
Puut 10 w

For 1009, modulation
Pmoa 9.0 w

OPERATION AS FREQUENCY TREBLER
(Intermittent mobile service)

Absolute maximum ratings

f max., 200 Mc/fs
Va max. 330 v
Vg2 max. 200 v
~Vg1 max. 150 v
lgx max. 2x2.0 mA
I max. 2x 30 mA
ik(pk) Max. 2x 200 mA
Pa Max. 2x50 w
Pgz Max. 2x1.0 w
g1 Max. 2x0.2 w
g1-1 Max. 100 ki)
(ol
MAY 1963 v Page D2
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DOUBLE TETRODE QQZ03-10

Typical operating conditions

fout 175 Mcjs
Va 300 v
Vea 150 v
-Vp 125 v
la 1x24 mA
lg2 2x1.0  mA
Igl 2x075 mA
Ploud {driver) 1.2 w
Pa 2x47 w
Pout 5.0 w
Pioaa 4.0 w
CATHODE
Quick heating filament. 70%, P,y in less than 1 second.
Vi d.c. or rrm.s. 3.15 v
I 1.65 A
Frequency of filament supply
Sine wave max. 200 c/s

Square wave any

The filament has been designed to accept temporary variations in supply
voltage of +15%,.

CAPACITANCES (measured without external shield)

*Ca—g1 (each section) 100 mpF
;  Cout (two sections in push-pull) 32 pF
<in (two sections in push-pull) 6.8 pF
Car—g1’ <130 mpF
Ca'—g1- <130 mpF
Cg1'—g1” 1.9 pF

Car—a” %0 mpF
*Internally neutralised for push-puil operation.

CHARACTERISTICS (measured at Vi = 200V; Vgz = 200V; I, = 30mA)

&m 32 mAlY
Mgl-g2 7.5
COOLING
Radiation and convection
Toulp max. 225 °C
Tpins Max. 120 °C
MOUNTING POSITION Any

When the valve is mounted in a horizontal position, it is recommended
that pins 2 and 7 are placed in a vertical plane.

PHYSICAL DATA

Weight of valve 12.53 o;
Weight of valve plus carton zg-s 0;
VA
[Mullard|
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QQz03-10 DOUBLE TETRODE

uf

r—ﬁ22-2max—-t

ah’

g2,92"

715 max

92,92" —]
ar f
a
B9A Base
Contacts 4 and 9 should be
strapped together externally J
to reduce the effective
contact resistance
%
All dimensions in mm
MAY 1943 Pags D4
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QUICK HEATING
DOUBLE TETRODE

QQZ03-10
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QQZ03-10 DOUBLE TETRODE
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DOUSLE TETRODE QQz03-10
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V.H.F. POWER TETRODE v03 I 2
Application:  V.H.F. power amplifier Q -

Power output: 10W
Frequency: 175Mc/s at full ratings
Construction: Glass, natural cooling

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS — TRANSMITTING VALVES which precede this

section of the handbook.

CATHODE
Indirectly heated
Vo 6.0 A
Ih 750 mA
MOUNTING POSITION
Any
CAPACITANCES (measured without external shield}
Ca—gl < 300 mpF
Cin 95 pF
Cout 45 PF
CHARACTERISTICS (measured at {, = 45mA)
Em 7.0 mAjV
Hel-g2 16
COCOLING
Natural cooling
Toup max. 250 °C
CLASS ‘C’ TELEGRAPHY OR F.M. TELEPHONY
Limiting values (absolute ratings)
¥, max. 300 v
Pa Max. 12 wW
Vg2 max. 250 \4
Pg2 max. 2.0 W
Vg1 max. 125 \'%
g1 max. 5.0 mA
{x max. 70 mA
i(ply Max. 350 mA,
P\g17k max. 100 kQ
Vh--k(pk} MAX, 100 v
Operating conditions
f <30 <50 Mc/s
Ya 300 300
Vaz 250 250 \4
tVa -29 40 \'4
Re1-x 18 2 k{r
la 50 50 mA
lg2 6,5 50 mA
lg1 1.5 3.0 mA
¥in(pk) 38 80 v
Parive 150 400 mw
Pout 10 8.0 w
Pmad 80 6.4 W
Ttranster 80 80 3”0
7May be obtained by a fixed bias or by the grid resistor shown.
()
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QV03- I 2 V.H.F. POWER TETRODE

CLASS ‘C' ANODE AND SCREEN-GRID MODULATION

Limiting values (absolute ratings)

Y max, 250 v
Pa max. 8.0 W
Vg2 max. 250 v
Pg2 Max. 1.5 w
—¥g1 max. 125 v
lg1 max. 5.0 mA
li max. 60 mA
ik(pk; max. 550 mA
Rg1—x max. 100 k(2
¥h-k(pk) Max. 100 v

Operating conditions

f <30 Mc/s
Va 250 A4
*Vea 250 \i
Va1 -39 \'
la 40 mA
lgz 55 mA
lg1 1.0 mA
¥in(pk) 47 v
Pdrive 200 myY
Pout 6.4 w
Pluad 51 w
Titranster 80 O’é)

*Obtained preferably from a separate modulated supply. or from the
modulated anode supply.

CLASS ‘C’ FREQUENCY MULTIPLIER

Limiting values (absolute ratings)

V, max. 300 v
Pa Max. 12 w
Vgz max. 250 Y
Pgz Max. 20 W
~Vg1 max. 125 v
lgy max. 50 mA
Iy max. 70 mA
ik(pk) Max. 450 mA
Rglﬁk max. 100 k{2
¥h-k{px) Max. 100 \'4
(A
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V.H.F. POWER TETRODE

QVv03-12

Operating conditions

lyz
fa1

¥in(pk}

drive

Pout
Ploaa

Ntransfer

BSA Base

Trebler

175 Mc/s
300 A
238 A
12,5 kQ
-100 \
100 kQ
35 mA
50 mA
1.0 mA
120 v
600 mw
28 w
1.5 i
4 9

- — 22-2 Mg x—

50-5max

S

67-5Smox

LN

Contacts 3and 7 should be connected

together at the socket.

Contacts 8and 9 should be connected
to the external circuit with leads of

equal

length.

All dimegnsions in mm

QCTOBER 1941
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V.H.F. POWER TETRODE QV03- I 2
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V.H.F. POWER TETRODE

QVv03-12
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V.H.F. POWER TETRODE QV03- I 2
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R.F. POWER TETRODE
Indirectly heated Beam Tetrode with aligned grid -

construction to minimise screen current. It is rated
to dissipate @ maximum of 7.5 watts ot the anode,
dnd is particularly suitab'e for use at frequencies up
to 150 Mc/fs., as an R.F. amplifier or as a frequency
multiplier.

This data should be read in conjunction with GENERAL GPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES preceding this
section of the Handbook.

CATHODE Indirectly heated,

Vh 6.3 v

In . 0.6 A

th_ok 22 5
CAPACITANCES

Cin 8.0 pF

Cout 5.4 pF

Co_gl <.l pF

CHARACTERISTICS at V,—300V; Vg ,=250V; |,—15mA.

gm 1.9 mA/JY
Hai-gn 5.6
Fa 67 k2

LIMITING VALUES

Vs max. 400 \'

Vg Max, 250 \)

Ps Max. 7.5 W

Pgs Max. 2.0 v

ly max, 50 mA

lg1 max, 6.0 mA
™
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Qv04-7

R.F. POWER TETRODE

Indirectly heated Beam Tetrode with aligned grid

construction to minimise screen current. It is rated

to dissipate ¢ maximum of 7.5 watts at the anode,
and is particularly suitable for use at frequencies up
to 150 Mc/s., as an R.F. amplifier or as a frequency
multiplier.

OPERATING CONDITIONS FOR SINGLE VALVE CLASS ‘'C"
R.F. AMPLIFIER
f 3 3 20 20 Mgjs
Yy 300 300 300 300 A
Vg, 150 250 150 250 v
Ve, -35 -50 -30 -60 v
Iy 40 43 43.5 437 mA
lgs 7.2 6.6 4.7 59 mA
lgy 2.8 0.4 1.8 0.4 mA
Vingpi 58 60 48 67 v
Pe 4.9 4.8 5.8 52 W
Pout 7.1 8.1 7.3 79 W
7 59 62 56 60 o
f 60 60 {50 150 Mcfs
Ya 300 300 300 300 v
Var 150 250 150 250 v
' -30 -50 -30 -50 v
fs 44 44 44 46 mA
[ 4.5 6.0 4.5 40 mA
bex 1.9 0.4 1.5 0.4 mA
Yingpky 48 57 52 57 v
Pu 6.2 55 6.9 7.5 W
Pout 7.0 7.7 6.3 63 W
n 53 58 48 46 %
OPERATING CORNDITIONS FOR TWO VALVES CLASS “C”
R.F. AMPLIFIER
60 100 150  Mcjs
Va 300 300 300 v
Ve 250 250 250 v
Vi -60 -60 -50 v
la 2% 43 2x44.4 2% 46 mA
lge 2x67 2x5.3 2x40 mA
[’ 2x0.5 2x0.4 2x04 mA
Yiopk 2x 68 268 2% 57 v
Pa 2x5.1 1x6.0 2x74 W
Pout 15.6 14.7 126 W
5 60 55 46 o
OPERATING CONDITIONS FOR SINGLE VALVE FREQUENCY
DOUBLER
fout 20 75 100 150  Mg/s
Va 300 300 300 250 \)
Vs 250 250 200 200 \)
Ve, -80 -120 -120 -120 v
la 4] 43.5 384 368 maA
lgs 8.0 5.5 2.6 2.1 mA
lea 0.8 1.2 1.5 .1 mA
¥ingpk) 8l 124 120 144 v
P2 6.8 74 7.1 69 W
Pout 5.6 5.6 4.4 23 0w
] 45 44 8 25 %
([ )
I1SSUE 1 [‘I@ QY047 1592
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R.F. POWER TETRODE
Indirectly heated Beam Tetrode with oligned grid -

construction to minimise screen current. It is rated
to dissipate g maximum of 7.5 watts at the anode,
and is particularly suitable for use at frequencies up
to 150 Mc/s., as an R.F. amplifier or as ¢ frequency
multiplier.

OPERATING CONDITIONS AS FREQUENCY TREBLER

Singie Valve Push-Puli
fout 20 75 100 150 Mc/s
Va 300 300 275 225 v
Vi 250 250 200 200 v
Ve -120 -140 -140 -140 v
ls 35 34 35 2x36 mA
[ 42 2.8 25 2x2.5 mA
ler 0.6 0.6 I.5 2x1.3 mA
Yinwk) 10% 130 142 2x152 ¥V
Ps 7.3 7.1 71 Ixb6 W
Pout 33 32 28 31w
7 3 31 28 19 %o

WEIGHT Valve only; 14 oz,

LOAD

Z

RF-CHOKES

1SSUE 1 S Q047 258-3



R.F. POWER TETRODE
Qv04-7 Indirectly heated Beam Tetrode with aligned grid

construction to minimise screen current. ft is rated
to dissipate @ maximum of 7.5 watts at the enode,
and is particularly suitable for use at frequencies up
to 150 Mc/s., as an R.F. amplifier or as a frequency

multiplier.

DIMENSIONS AND BASE CONNECTIONS

33 mm.
MAX.

78 mm.
MAX

il U

28 mm
MAX.

9-PIN PRESSED GLASS BASE TO FIT B9G VALVE HOLDER

238
(Y
ISSUE 1 E@ QV04-7 258.4
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R.F. POWER TETRODE

Indirectly heated Beam Tetrode with aligned

grid

construction fo minimise screen current. It is rated
to dissipate @ maximum of 7.5 watts at the anode,
and Is particularly suitable for use at frequencies up
to 150 Mc/s., as an R.F. amplifier or as a frequency

Qv04-7

multiplier.
B s
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. oHOHNELeH-24D10
177 ? "IFIETESIETS] S
<
o]
Q
L)
- 3
< o
9 ™
Qo >0
|
i ]
L]
1
!
1
l \
\
A \ 1 \
> VIV TN g
N \ \1 Y VNI -
h \ \ \
AY \ Y
N\ h A \ \
) h h N g‘ 1
" N h A N 1
3 I~ AWAN
» NN
= = " =
>m_L : | | 1
Q
<8 3 ¢ 9 =8 ¢
ANOCDE CURRENT PLOTTED AGAINST ANODE VOLTAGE. Vg,=150V
Mullard
ISSUE 1 @ QVa47 7575



R.F. POWER TETRODE
- Indirectly heated Beam Tetrode with aligned grid

construction to minimise screen current. It is rated
to dissipate a maximum of 7.5 watts at the anode,
and is particularly suitable for use at frequencies up
to 150 Mcss . as an R.F amplifier or as a frequency

multiplier.
2 o
r 4 -
o - S
> T > 1T >
> Q _E w 1T 3 3)0
=] Ml mIl 4iqw
2 LI I A R t LI I [ =]
o
o 1§ ,_3
N
B s
o ]
o .
. I P
HO
| ]«
> ; ]
2 & E s 8
< v ) : 13
akl
1 ) 5
Q
T
q
|
.‘5‘\
¥ =]
Q
N
'5;0,
[N S
N o 8
N1 N Y
= N A
L Ag.
==
AD. 16
.o,' A RSN EEREEEEEEEEOEREE: - °
— [= Q =] o
n‘E: © © < b
-

ANODE CURRENT PLOTTED AGAINST ANDDE VOLTAGE. V,,-=250V

ISSUE 1 \v/ QVN4TF  T57-6

()

4

9 )



()

R.F. POWER TETRODE
Indirectly heated Beam Tetrode with aligned grid -

construction te minimise screen current. It is rated
to dissipate o maximum of 7.5 waotts at the anode,
and is particulariy suitable for use at frequencies up
te 150 Mc/s., as an R.F. amplifier ar as o frequency

multiplier
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QVvo04-7

R.F. POWER TETRODE

Indirectly heated Beom Tetrode with aligned grid
construction to minimise screen current. |t is rated
to dissipate @ maximum of 7.5 watts at the ancde,
and js particularly suitable for use at frequencies up
to 150 Mc/s, as an R.F. amplifier or os o frequency

multiplier.
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R.F. POWER TETRODE

Special quality beam tetrode with aligned grid con-
struction to minimise screen current and g maxi-
mum anode dissipation of 7.5W. Suitable for use at
frequencies up to 150Mc/s as an r.f. amplifier or as

QVO4-7R

' ) a frequency multiplier.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—TRANSMITTING VALVES included in this

volume of the handbook.

CATHODE Indirectly heated

Vh 6.3 A
I 600 mA
Heating time 22 H
CAPACITANCES (measured without external shield)
Cin 8.2 PF
Cout 6.0 PF
. \ Ca-g1 0.07 PF
CHARACTERISTICS at V, = 250V, Vo = 135V, Vi = 10V, |, = 30mA
Em 3.0 mAjY
LIMITING VALUES (absolute ratings)
V) max. 550 v
Ya max. 400 A4
VgZ(b) max, 550 v
Vgo max, 250 ¥
Pa Max. 7.5 w
Pgz Max. 175 W
Ik max. 55 mA
- lg1 max. 60  mA
‘ ) Vi k Max. 150 v
Touip Max. 200 °C
EQUIPMENT DESIGN RANGE
Min. Max.
lp (Yo = 6.3V) 540 660 mA
Em (Va = 250V, Vgo = 135V, Vg = 10V,
peak grid swing +-1V) 225 375mAY
Iy (Va = 250V, Vg3 = 135V, V1 = —10V) 20 40 mA
*tin 7.0 94 pF
*Cout 5.2 6.8 pF
*Ca g1 — 0.09 pF

*Measured on 1Mc¢/s bridge with valve mounted in a fully shielded

socket and no external screen.

A )

The operating conditions and curves are identical with those given for QVO4-7.

JANUARY 1959 (1) >
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R.F. POWER TETRODE

QV04-7R

DIMENSIONS AND BASE CONNECTIONS

33 e
MAX

N I

78 mm.
MAX

W %P)U

38 mm
MAX

9-PIN PRESSED GLASS BASE TO FIT B9G VALVE HOLDER

238
[Mullard]
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V.H.F. POWER TETRODE Qv06 20
-

Beam power tetrode rated for ¢ maximum

anade dissipation of 20W ond suitable for use

at frequencies up to 175Mc/s.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING  VALVES preceding this
section of the handbook,

CATHODE Indirectly heated.

Vi 6.3 A
In 1.25 A
MOUNTING POSITION Any

CAPACITANCES (measured with the base sleeve connected to earth)

€a g1 <0.22 pF
Cin 13.5 pF
Cant 8.5 pF

CHARACTERISTICS (measured at V;—Vy;==200V : |, =100mA)
gm 70 mANV
4.5

Yg1-ge

COOLING Natural cocling
Thup max. 220 °C

OPERATING CONDITIONS AS R.F. POWER AMPLIFIER OR
OSCILLATOR (CLASS “C” TELEGRAPHY OR F.M. TELEPHONY)

Limiting Values

Va max, 600 \i
Pa Max. 20 W
Vgp Max. 250 Y
Peg Max. 3.0 w
I max, 160 mA
ikmkg max. 800 mA
Vg Mmax. -150 ¥
lg; Max. 8.0 mA <
*Rg,_x max. 30 k{2
¥h_k(pky Max, +135 v

*At reduced fnput Rg,_y max, =100kQ

ISSUE 2 Ny QVbe-20 1591



Qv06 20 V.H.F. POWER TETRODE
-

Beam power tetrode roted for a maximum

anode dissipation of 20W and suitable for use

at frequencies up to 175 Mc/s.

(y

Typical Operating Conditions

f 60 60 175 Me/s

Va 500 600 320 v
*Yeo 170 150 180 ¥
Vo -66 -58 -51 \)

la 135 112 140 mA

lg 10 10 10 mA <—

lg; (approx.) 5.0 5.0 4.0 mA«—

Yinipk) 84 73 b4 A%

Pluad(drlven 0.6 0.6 5.0 W<

Paut 48 52 25 w ( '

Plosa 38 42 20 W

*When Vg, andjor Vg, are obtained by means of resistors (Rg, and Rg,)
the anode input power and therefore the output power is likely to
vary considerably from valve to valve. For optimum operating con-
ditions it will be necessary therefore to make Ry, adjustable.

OPERATING CONDITIONS AS ANODE AND SCREEN-GRID
MODULATED R.F. POWER AMPLIFIER (CLASS "'C"” TELEPHONY)

Limiting Values (carrier condition for modulation factor of 1}

()

W, max. 480 v
pa Max, 13.5 Aad
Vg, Max. 250 v
Pyy TaX. 20 W
Iy, max. 130 mA
ik pk) Max. 600 mA<«—
Vg, max, -150 v
lg, max. 9.0 mA-«
*Rg,_k Max. 30 ki)
Yh_kipk, TMax, :{,135 A"

*At reduced input Rg,_i max. =100k

()

ISSUE 2 e QV06-20 1592
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V.H.F. POWER TETRODE Qv06 20
-

Beam power tetrode rated for a maximum

anode dissipation of 20W and suitable for use

at frequencies up to 175Mc/s.

Typical Operating Conditions

f <60 Me/s

Va 400 v
W, 150 v
Vo -87 v

In 112 mA

lgg 12 mA <«

[ 6.0 mA<-

V]n(pk, 107 v

Plum(drlvor 1.2 W

Pout 32 W

Pissa 26 W

For 100%, modulation

Praga 25 W
Yeapk) 110 v

*When Vg, andjor ¥, are obtained by means of resistors (R,, and Ry,)
the anode input power and therefore che output power is likely to
vary considerably from valve to valve. For optimum operating con-
ditions it will be necessary therefore to make Ry, adjustable,

OPERATING CONDITIONS AS A.F. POWER AMPLIFIER OR
MODULATOR (CLASS "AB,’")

Limiting Values

Va max. 600 A
Pa Max. 20 W
¥Ygq max. 250 v
Pgs Max. 3.0 W
lx max. 140 mA
ik(pk) max. 450 mA
TRgy x max. (fixed bias) 100 k€2
¥h_kepk, MAX. +135 ¥

tUnder these conditions fixed bias is recomimended and the control
grid resistor should not exceed the specified value of 100kQ
For higher values of contrel-grid resistance cathode bias is required.
Under no circumstances should the total d.c. control-grid resistor
exceed 500k

ISSUE 2 S QV06-20 15%9-3



QVv06-20

V.H.F. POWER TETRODE

Beam power tetrode rated for a maximum
anode dissipation of 20W and suitable for use
at frequencies up to 175Mc/s.

Typical Operating Conditions (for two valves)

Va
*Veq
TV
In.(u;
la (max. sig.)
IEE(‘—‘J
lgs {max. sig.}

vlnutt—wn r.T.H.

Pout
Rﬂ.—a-
Dot

400 500 600 v
190 185 190 A
—40 —40 —45 V'
231 2x28 2x13 mA
2x114 2107 2100 mA

2x1.2 2x1.0 2x0.5 mA
2x12.5 2x12.5 2x11.5 mA

56 56 &4 v
55 70 82 w
40 5.0 7.0 k)
8.0 8.0 8.0 %

*Obtained preferably from a separate source or from the anode
supply using a voltage divider.

+Under these conditions fixed bias is recommended and the control
grid resistor should not exceed the specified value of 100k(.
For higher values of control-grid resistance cathode bias is required.
Under no circumstances should the total d.c. control-grid resistor

exceed 500Kk}

OPERATING CONDITIONS AS AF. POWER AMPLIFIER OR
MODULATOR (CLASS ‘“‘AB;")

Limiting Values

YV, max. 600 A

pa Max. 20 W
Vyy max. 250 v
Pgz MMAX, 3.0 W
Pg1 Max. 1.0 w

Iy, max. 135 mA

i picy MAX. 450 mA,
*Rg,_x max. (fixed bias) 30 k&2
Vi xepky Max. +135 v

*At reduced input Rg,._x max.=100k{2.
(™
1SSUE 2 v QV06.20 1394
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V.H.F. POWER TETRODE

Beamn power tetrode rated for a maximum
anode dissipation of 20W and suitable for use
at frequencies up to 175Mc/s.

QV06-20

Typical Operating Conditions (for two valves)

Va 400 500 600 Y
*Yas 175 175 165 v
Ve, —41 44 44 v

laio 2x16 2x13 2x11 mA

fa {max. sig.) 2x116 2x11 2x103 mA
lgaco) 2x0.5 2x03 2x0.3 mA
lgs {max. sig.) 2x90 2x9.0 2x8.5 mA
lg; {max. sig.} 21x08 2x1.0 2x0.5 mA

Viagr-gor.m s, 66 72 68 V"

Pout 62 83 90 w

Ra_a 7 4.6 6.8 KQ

Dot 2.0 9.0 9.0 %

*QObtained preferably from a separate
supply using a voltage divider.

tFixed bias is recommended.

(2134,

Top cap
Type CT2 T
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o e
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source, or from the anode

39S mm
I~ max.
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Qv06-20 V.H.F. POWER TETRODE

Beam power tetrode rated for a maximum
anode dissipation of 20W and suitoble for use
at frequencies up to 175Mc/s.
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V.H.F. POWER TETRODE Qv06 20
-

Beam power tetrode rated for a maximum

anode dissipation of 20W and suitable for use

at frequencies up to 175Mc/s.
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QV06-20

V.H.F. POWER TETRODE

Beam power tetrode rated for a maximum
anede dissipation of 20W and suitable for use
at frequencies up to 175Mc/s.

[ Tqp
mAY

1554

T ]

V=150V

120

199

80

50

40

-

Yoi=20V

34—

o

200 400

0

800 Va (V)

CONTROL-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE FOR
SCREEN-GRID VOLTAGE=150V

()

ISSUE 2

[Mullard]|

S

QV06-20 159.8

()

()

)

-



R

(¢

V.H.F. POWER TETRODE

Beam power tetrode rated for @ maximum
anode dissipation of 20W and suitable for use
at frequencies up to 175Mc/s.

QVv06-20
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Qv06-20 V.H.F. POWER TETRCDE

Bearn power tetrode rated for a moximum
anode dissipation of 20W and suitable for use
at frequencies up to 175Mc/s.
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V.H.F. POWER TETRODE Qv06 20
-

Beam power tetrode rated for o maximum

anode dissipation of 20W and suitable for use

at frequencies up to 175Mc/s.

D

Tz { ] T evos-20 F 1357
(mA) : : gze200v[ | T
— - : -1
120
|
L
10
\ !
b
80 A
™~
~
]

40
] T
N
1Y ! T
O i T i
- 40
A
N T,
~ = A1
T -w\ = = L
[t e = S8 N
\ ST '0["
2 M ov
N ;
a5 —20v
111
o 1 T
__QL 11 111
200 400 600 800
‘) SCREEN-GRID CURRENT PLOTTED AGAINST ANQDE VOLTAGE FOR

SCREEN-GRID VOLTAGE=200V

)

ISSUE 2 {[@ Qv0é6-20 859-11




QV06-20

V.H.F. POWER TETRODE

Beam power tetrode rated for a maximum

anode dissipation of 20W and suitable for use
at frequencies up to 175Mc/s.
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TETRODE
Application:  R.F. amplifier, suitable for Qv 8- I 0

single side-band applications,
Power output: 200W.
Frequency: 30Mc/s at full ratings.
Construction: Glass, naturol cooling.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—TRANSMITTING VALVES which precede this
section of the handbook.

CATHODE
Indirectly heated
Vh 63 v
In 39 A

MOUNTING POSITION

Vertical, or horizontal with plane of anode vertical

CAPACITANCES
Ca-gl =900 mpF
Crl-k 30 pF
Ca-k 127 pF

CHARACTERISTICS (measured at V, = 750V, Vg = 250V, I, = 100mA)

& 9.0 mAIV
Hel g2 5.7
COOLING
Natural cooling
Tbu]], M. 300 aC
Tanoas sea1 Max. 220 °c
Tpins max, 180 °C
WEIGHT
Valve only -] oz
RTI
Shippi ight oz
IPPINg welg 400 e
ACCESSORIES
Base socket 40211/01
Anode cap 40619
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Qv08-100

TETRODE
CLASS ‘C’' TELEGRAPHY
Limiting values {(absolute ratings)

f max. 30 Mc/s
¥, max. 825 v
I max. 450 mA
ikpiy Max. 21 A

Vg2 max. 300

~Vz1 max. 150
Iz max. 30 mA
Pa Max. 100 w
Pez Max. 12 hid
Rg1-x max. 25 149}
Vh.x mMax. 125 v

Operating conditions
f <30 Mcfs
Va 750 v
Iy 385 mA
Vea 250 v
lg2 20 mA
Vet =S50 v
le1 70 mA
Pz 85 w
¥in(pk) 120 v
Pload(arivery 2.5 w
Tia 70 %
Pout 200 w
Pload (iransier = 85%) 170 w
(Y

AVGUST 1960 (1) Page D2



TETRODE Qvos' I 00

CLASS ‘C' ANODE AND SCREEN GRID MODULATION
Limiting values (absolute ratings)

Carrier condition for a modulation factor of 1

f max, 30 Me/fs
Ya max. 650 v
I max. 380 mA
ixpk) Max. 1.8 A
Vg2 max. Eldi] V4
—Vg1 max. 150 A
byt max. 30 mA
Pa Max. &7 w
Pez Max. 10 W
Ryi-x max. 25 k(2
Vi-x max, 125 \

Operating conditions

f =30 Mc/s
Va 600 v
ly 300 mA
Vez 250 v
Iz 20 mA
Yo ~100 v
le1 40 mA
Pa 50 w
Pez 5.0 w
Vin(pk) 110 \'
Ploaaiarivery 3.0 W
T 72 %
Pout 130 w
Proaa (ﬂtran&rer = 85%) 110 W
For 1009, modulation
Pmoa. 92 w
¥e2(nk) 220 v
()
[Mullard]
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QVOS"' I 00 TETRODE

CLASS ‘B’ R.F. AMPLIFIER (5.5.B.)

Limiting values {absolute ratings)

f max, 30
Va max. 825
i max. 430
Vo max. : 350
Pa Max. 100
Pgz Max. 12
Rg1-1x max. 25
Vp_x max. 125

Operating conditions (for two tone modulation)

Mc/s

mA

The r.f. voltage is modulated by two sinusoidal af. signals of equal

strength but different frequency.

f <30 Me/s
Va 750 v
Vez 30 A
Vo 45 v
Luto 130 mA
la ¢max. sig.} 270 mA
lgaio) <50 mA
lg2 ¢max. sig.) APProx. 26 mA
lg1 ] mA
1Vin(pk) 45 v
Pa imax. sig. 90 w
Pe2 (max. sig.) 8.0 w
a 55 %
Pout {two tone) 110 w
P.E.P, 220 W
*To be adjusted for |0 = 130mA
1To be adjusted for I, = OmA
(3
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TETRODE

Qv08-100

CLASS ‘B’ A.F. AMPLIFIER AND MODULATOR

Limiting values (absolute ratings)

Va max.
I max,
ik(pk) max.
Vgz max.
—Vp1 max.
lg1 max.
Pa max.
pgz Max.
Rg1-1 max.

Yhox max.

Operating conditions (two valves)

Va

Vg2

Vgl

Ia(o)

18- (max. sig.)
Ig%(u)

Igﬂ imax. sig.}
Igl {max. sig,)
Vinfgl- glir.m.s.
Pa

Ra-n

fia

Puut

Dot

AUGUST 1940 (1)

.825 v

430 mA

600 mA

300 v

150 v

30 mA

100 w

12 W

25 k{2

125 v

750 600 v
250 250 A4
—45 —45 v

2 45 2% 128 mA
2 280 2x235 mA
0 2x 500 uh

2 x 40 2x24 mA
2x1.0 2x0.5 mA
78 74 v
2x 60 2x 40 w
3.6 35 kQ2

7.5 7.5 %
300 200 w
6.5 5.0 %
Page DS



QVOS" I 00 TETRODE
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TETRODE QV08- I 00
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER. Vi = 200V

)
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QV08- I 00 TETRODE
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TETRODE QVOB- I 00

7421
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CONTROL-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER. Vg = 200V
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U.H.F. POWER TETRODE

Forced air-cooled power tetrode rated for a
maximum anode dissipation of 150W and
suitable for use at frequencies up to 500 Mc/s.

QVI-150A

PRELIMINARY DATA
This data should be read in conjunction with GENERAL OPERATIONAL

RECOMMENDATIONS — TRANSMITTING VALVES preceding thjs
section of the Handbook.

HEATER Indirectly heated.

Vi 6.0 v
In 2.6 A
th_x min. 30 5
()
MOUNTING POSITION Any
¥
CAPACITANCES (Measured without externai shield)
Cm <006 pF
Cin 15.5 pF
Cout 4.5 pF

CHARACTERISTICS {Measured at V, =500V, V=250 V, {,=200 mA)

Hg1—x2 5.0

£m 12 mAjV
‘ ) COOLING

Max. temperature of base and envelope seals 150 °C

Air cooling must start simultaneously with the application of heater
voltage. A base must be used which directs air on to the base seals,
past the screen-grid seal and glass envelope, and through the radiator.

A typical value of air flow for maximum anode dissipation is given

in the following table.

Pressure

difference

Ancde Height lnput Rate of between

dissipation above temperature  flow of inlet and

sea-level air outlet
Pa h
(W) {m} {(m?¥min) (mm of H,0)
' ) 150 0 0.22 15
()
[Mullard|
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Qv I - I SOA U.H.F. POWER TETRODE

Forced air-cooled power tetrode rated for o
maximum enode dissipation of 150W and
suitable for use at frequencies up to 500 Mc/s.

OPERATING CONDITIONS AS SINGLE VALVE R.F. POWER
AMPLIFIER (CLASS " C" TELEPHONY, ANODE AND SCREEN-
GRID MODULATION)

Limiting Values

f max. 500 Mejs
WV, max. 1.0 kv
Pa Max. 100 W
Vep Max. 300 v
Dga FNAX. 12 w
Iy max. 250 mA
ixpk; Max. 2.1 A
-V, max. 250 v
Pg Max. 2.0 W
Rg _ik max, 25 k()
Typical Operating Conditions at {3165 Mc/s,
vV, 400 600 80O 1000 v
Voo 250 250 250 250 A
Vo ~90 -95 -100 -105 v
I 200 200 200 200 mA
lea 40 35 25 20 mA
Iy {approx.) 7.0 8.0 10 15 mA
Vinpks 110 120 120 125 v
Pa 25 410 60 60 W
Parive 1.0 1.0 1.5 2.0 W
an 55 80 10‘0 140 W
*Prona 44 64 80 112 W
™. &9 66 63 70 %
Far 1009, modulation
¥Yuoipky mod. 140 150 160 170 v
-Dmnﬁ. 40 60 80 100 W

*With a circuit transfer efficiency of 80%;.

OPERATING CONDITIONS AS SINGLE VALVE R.F. POWER
AMPLIFIER OR OSCILLATOR (CLASS “C"” TELEGRAPHY OR F.M.
TELEPHONY)

Limiting Values

f max. 500 Mc/'s
VY, max. 1.25 kv
pPa Max, 150 W
Vg max. 300 v
Pz Max. 12 W
e max. 250 mA
beypr, Max. 1.25 A
~¥g, max. 250 v
Pg Max. 2.0 W
Ry x max. 25 ki)
()
ISSUE 1 %m QVv1-150A 1592
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U.H.F. POWER TETRODE

Forced air-cooled power tetrode rated for a
maximum anode dissipation of 150W and
- uitable for use at frequencies up to 500 Mc/s.

QVI-150A

()

Typical Operating Conditions at <165 Mc/s.

Va

Vee
f

b

Rz
lg; (approx.)

¥inpk:
drlve
Pa
nut
tPigan

%

600
250

68
Al

*Circuit losses not included.
tWith a circuit transfer efficiency of 80%.

750
250
-80
200
37
10
95
1.0
40
110
88
73

1000
250
80
200

30
10
95

1.0

50
150
120
75

1250
250
=90
200

20
10
105
1.2
55
195
156
78

$5355<333<<<

=)
=

Typical Operating Conditions with Coaxial Cavity at f=I500 Mc/s.

*Qutput of driver stage.
tWith a circuit transfer efficiency of 80%.

Va 600
N 250
Ya -110
la 170
lgs 6.0
lg; {approx.) 6.0
Pa 52
*Partve 15
out 50
1' Plﬂ!lﬂ 40
s 49

800
250

-110

200

7.0

10
65
20
95
76
&0

1000
250
-110
200
7.0

1250 v
280 A%
-115 v
200 mA
50 mA

10 mA
140 w
30 wW
140 w
112 w
s6

OPERATING CONDITIONS AS R.F. POWER AMPLIFIER CLASS
“B'" FOR TELEVISION SERVICE (Negative modulation and positive

synchronisation).

Limiting Values

()

f max.
VY, max.
Pa Max.

ly@yne, Max.

ly max.

Vg, max,

Pgz Tax

-V, max,
Pg, M2X.

I1SSUE 1

220 Mcis
125 kv

150 W
35 mA
50 mA
400 v

12 W

250 v
20 W
QV1-150A  258-3



Qv I - I SOA U.H.F. POWER TETRODE

Forced air-cooled power tetrode rated for a
maximum anode dissipation of 150W and
suitable for use at frequencies up to 500 Mc/s.

()

Typical Operating Conditions

f 170-220 170-220 170-220 Mc/s
Bandwidth 50 5.0 50 Mc/s
Ya 750 1000 1250 v
Vi 300 300 300 ¥
A —60 -65 ~70 v
i, (sync) 335 330 305 mA
l. (black) 245 240 230 mA
lg, {sync) 30 45 45 mA
lg; {black) 20 15 10 mA
lg, {sync) 15 20 25 mA
Iy, (black}) 4.0 4.0 40 mA ( '
¥inipk; (5¥nc) a5 95 100 v
Vinpx, {black) 65 70 75 v
Parive {sync) 7.0 8.0 9.0 W
Parive (black) 4.25 4.7 5.5 w
Poat (sync}) 135 200 250 W
Pour (black) 75 10 140 w

CIRCUIT NOTES
1. Al four cathode connections must be used.

2. For low frequency operation the screen-grid connection is made to

Pin 1. At higher frequencies the contact ring must be used for
connecting the screen-grid.

WEIGHT k '
55 ozs

f 5
Yalve only 1150 P

ACCESSORIES

Information on these items can be obtained from the Industriat
Technical Service Department, Mullard Lrd.

()
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U.H.F. POWER TETRODE Qv I - I SOA

Forced air-cooled power tetrode rated for a
maximum anode dissipation of 150W and
suitable for use at frequencies up to 500 Mc/s.
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Qv I - l SOA U.H.F. POWER TETRODE

Forced air-cooled pawer tetrode rated for a
maximum gnode dissipation of 150W and
suitable for use at frequencies up to 500 Mc/s.
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U.H.F. POWER TETRODE QVI I SOA
-

Forced air-cooled power tetrode rated for a
maximum anode dissipation of 150W and
suitable for use at frequencies up to 500 Mc/s.
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U.H.F. BEAM

POWER TETRODE (4cx2508) QV2-250C

(4cx250F) QV2-250F

QUICK REFERENCE DATA

Ceramic to metal construction, forced air cooled tetrode for use as a power
amplifier, oscillator, frequency multiplier and linear amplifier for single sideband
applications.

Telegraphy or Single Television Anode and Screen
F.M. Telephony  Sideband Service Grid Medulation
Class 'C' Clasa 'AB’ Class 'B' Class 'C'
f 176 175 218 - MHz
P 280 215 300 235 W
out

f max. 500 500 216 500 MHz
Va max. 2.0 2.0 2.0 2.0 kv
pa max. 250 250 250 250 w

Unless otherwise shown, data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATION - TRANSMITTING VALVES

TELEGRAPHY AND F.M. TELEPHONY, CLASS 'C’
OPERATING CONDITIONS

f
P
out

1 P
out (less

F drive)
P

load
n

*With coaxial cavity.

175 175
390 280
387.1  276.8
330 240
78 75
2.0 1.5
250 250
250 250
19 21
90 90
26 28
2.9 3.2
110 95
7.5 9.0
6.0 6.0
T—

APRIL 1968

175
190
186.5
160

76
1.0
250
250
38
90
31

3.5
60
11

6.0

175
70
66
60

56

250
250
45
90
35

55
12
6.6

500%
250

225

250
300
10
90
25

18

5.5

MHz

kv
mA

mA

< ¥ £ ¥
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AMPLIFIER FOR SINGLE SIDEBAND OPERATION, CLASS 'AB'

OPERATING CONDITIONS (Single tone signal)

f 175
v 1.0
a
ng 350
_Vgl 55
P 0 120
out
P, 100 130
1 100 250
a
Ig2 0 10
vin(pk) \] 50
7 48

/

0
150
100

175
1.5
350

N

215
160
250
8.0
50
57.5

175

2.0

350

/

0
200
100

0

0

AMPLIFIER FOR TELEVISION SERVICE, CLASS 'B'

55

N

300
200
250
5.0
50
60

OPERATING CONDITIONS (Negative modulation, positive sync)

f 216

Bandwidth 5.0
out sync 160
black 90

Va 1.0
2 350
Va1 60
Yin oK) sync 85
black 52
Ia ayne 355
black 250
Ig2 sync 27

black 4.0

Igl syne 2.0
black 0

[ )
APRIL 1968 R

216

5.

300
170

350
65
71
57

360

250

250
23

5.0

MHz
kv

=

mA

<

MHz
MHz

mA

mA

mA

mA
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U.H.F. BEAM

POWER TETRODE

AMPLIFIER, ANODE AND SCREEN GRID MODULATION, CLASS 'C'

OPERATING CONDITIONS

¥in(pk)
1:'ch'ive

Py

1756
236
200

78
1.5
200
250
20
100
14
117
1.7
65

175
145
125

73
1.0
200
250
22
100
14
117
1.7
55

175
60
50

60
0.5
200
250
31
100
15
118
1.8
40

(4¢x2508) QV2-250C
(4cx250F) QV2-250F

MHz

kv
mA

mA

mA
v
W
w

*The d.c. grid 2 voltage must be modulated approximately 55% in phase with
the anode modulation in order to obtain 100% modulation.

A.F. POWER AMPLIFIER AND MODULATOR, CLASS "AB'

OPERATING CONDITIONS (Without grid current} Two valves

Va 1.0 1.5 2.0 kv
v 350 350 350 v
g2
-V 55 55 55 v
gl
Ra a 3.5 6.2 9.5 k&2
v, 4] 100 0 100 \) 100 v
in(gl-gl){pk}
P 0 240 4] 430 \] 600 w
out
Pm 2x100 2x250 2%X150 2x375 2x200 2x500 w
Ia 2x100 2x250 2x100 ox250 2%X100 2x250 mA
1 0 2x10 ¢ 2%8 0 2%5 mA
g2
pa 2x100 2x130 2x150 %160 2xX200 2x200 W
(A
Mullard
APRIL 1968 N QV2-250C-Page D3



RATINGS (ABSOLUTE MAXIMUM SYSTEM}

Telegraphy Single Television Anode and A.F. Amplifier
or F.M. Sideband Service Screen Grid and Modulator

Telephony Modulation
Clags 'C' Class 'AB' Clasg 'B' Class 'C’ Class "AB!
Va max, 2.0 2.0 2.0 1.5 2.0 kV
ng max. 300 400 400 300 400 v
_Vgl max. 250 - 250 250 250 v
Ia max. 250 250 250 200 250 mA
pa max. 250 250 250 165 - w
pgz max. 12 12 12 12 12 W
pgl max. 2.0 - 2.0 2.0 - w
Pin max. - - - - 250 w
vh-k(pk) max.150 150 150 15¢ 150 v
Rgl_kmax. 25 25 - 25 100 kQ
CATHODE
Indirectly heated, oxide coated QV2-250C QV2-250F
Vh = 10% 6.0 26.5 v
Ih 2.8 0.58 A
th—k min. 30 8
The heater voltage should be
reduced as follows: -~
Up to 300MHz 6.0 26.5 v
300 to 400MHz 5.758 25,4 v
400 to 500MHz 5.5 24,3 v
CAPACITANCES
gl,g2earthed k earthed
cout 4.5 4.5 pF
cm 13 15.7 pF
gl 0.01 <0.06 pF

APRIL 1968 N QV2-250C-Page D4



U.H.F. BEAM
POWER TETRODE

CHARACTERISTICS

g (measured at V_=500V, V__ =250V,
m a g2

ugl—

I =200mA)
a

MOUNTING POSITICN

COOLING

Forced air

TFemperatures
Anode core and seals max.

(4cx2508) QV2-250C
{(4cx250F) QV2-250F

g2 {measured at ng=300V, Igzﬁ S0mA)

12 mA/V
5.2

Any

250 %

Air cooling must commence simultaneously with the application of heater
voltage,
A socket and air system chimney can be used todirect air on the base seals,
past the screen-grid seal and envelope, and through the radiator.

A typical value of air flow for maximum anode dissipation is given in the
following table:-

Anode Height above Inlet Rate of Pressure difference
dissipation sea level temperature air flow Inlet and Qutlet
w) (m) c) (m3/mm) {mm Water)
250 0 20 0.11 8.0

At higher altitudes or dmbient temperatures the air flow required to main-
tain the temperature of the anode core and all seals within the permitted
maximum must be increased.

PHYSICAL DATA
Weight of valve

ACCESSORIES
Air system socket (air system chimney included)

Air system chimney

APRIL 1968

120 g

2422 513 01001
4322 026 11701
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OUTLINE DRAWING OF QV2-250C/F

gl 1:08 Rad max
127
+0-07
-0-12
AN\
7 4 ¥
25k \V 770 17.a5
: — : +0+13 4 0a7
kLG - [ b
o @ dia
225 3;1
$%.. | e
j‘/
BASE B8F aso\‘/ Z%
7 : .
6+1min, 13_:‘23—-
—-0.23
* ANODE
] /
1905 j¢¥—m——— —— 128
+ 101 +0-38
47.25
+1-24
ra
I 2 GRID 2
(contact outer
¢ylindricet surface
19-55 - ———— 3571 —— | only.)
+ o082 max.
- 050
. 051
o 133.3 I 4:75 min.
4 i
]
‘ | | ‘ T 6.35mu)?._
1356 HE‘GT 1.99-218_] 3 t
tos0 8- ' T i~
l l o i /é"/ 22.5° 0’89
¥ Q 6811012
2-23 !
to.80 072

Millimetre dimensions derived from original inch dimensions

APRIL 1968

)
R

QV2-250C-Page D6



(4cx2508) QV2-250C
(4cx250F) QV2-250F

U.H.F. BEAM
POWER TETRODE

T

B3734
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=250V
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5

-4A |

2

IT1] Vg
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|
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CONSTANT CURRENT CHARACTERISTICS
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U.H.F. BEAM (4cx2508) QV2-250C

POWER TETRODE
(4cx250F) QV2-250F
4O T I | [ 0va-250C [T [a3733
v oy L o T O W T evz —280F [T TITITIT
k-g1 Y& oy Ve —220k
v SIS St o 000 T T s e300
N i/ A VAV 8 la
[ UKARE IRENL 4 D I L 1g1
0-2A A i 9
‘200'|5A fi- 4 ann ___....7192
e Lt O-1A ; :
mme i 8 3 <4 L4A
Ll Q-05A +-
1
'
14
o ’ ¥ [} = —— I
IN: T
La INEEINYY
N | it
20 NI N e
:N{_ﬁ_} \‘ :
e R 024
L LJ 1
i i —
i X ‘ | O-1A
40 \ — = Ty i
Ty ‘ 0-05A
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N i 0A
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CONSTANT CURRENT CHARACTERISTICS, GROUNDED GRID
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V.H.F. POWER
TETRODE

(4cx3508) QV2-350A
(4cx3s50F) QV2-350F

Forced-air cooled, ceramic-metal construction. For use in R.F.

R.F.Amplifier

QUICK REFERENCE DATA
amplifiers and audio service.
AL F.Amplifier and

Modulator Bingle Sideband

Class 'AB;’ Class 'ABy’
f =175 =175 MHz
P 770 385 W

out

f max, 175 175 MHz
Va max. 2.5 2.5 kv
p, max. 350 350 W

Unless otherwise shown, data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS-TRANSMITTING VALVES

R.F. AMPLIFIER FOR SINGLE SIDEBAND OPERATION, CLASS'AB,'

OPERATING CONDITIONS
f

ng
_vgl
1
a(o)
\ 1.0
a
P.E.P load 85
P.E.P. ont 95
Ia (single tone) 260
Ia (two tone) 210
Ig2 (single tone) ~-4.0
Ig2 {two tone) -7.0
v 21
g(pk)
pa (single tone) 165
pa (two tone) 163
(.
[ Mullard |

JANUARY 1968 P

=175
400
PA
100

200
223

MHz

2 < «

2.2
340
385

b
<

290
195
-3.0
-8.0
25
255
237

£ £ <5588 ==

QV2-350A- Page DL



AMPLIFIER AND MODULATOR, CLASS ‘ABI'

OPERATING CONDITIONS (Two valves)

Va 1.0 1,5 2.2 v
' 400 400 400 A
g2
-V -27 -27 -27 v
gl
1 2x100 2x100 2x100 mA
a{0)
R 2.6 5.0 7.8 3]
(a-a)
v, 42 42 100 v
in{pk)g-g
P 180 400 770 W
out
Pin 560 BOO 1260 w
Ia {max. sig,) 2x280 2x265 2x290 mA
Ig2 (max, sig,) 2X 4.0 2% 5.0 2% 3.0 mA
;pa 2%185 2%200 2X255 w
RATINGS (ABSOLUTE MAXTMUM SYSTEM)
A, F.Amplifier and R.F.Amplifier
Modulator Single Sideband
Class 'AB;' Class 'ABy!
Va max. 2.5 2.5 kV
V _ max. 450 450 v
g2
-V . max, 200 200 v
gl
Ia max., 300 300 mA
pa max. 350 350 w
. . . w
pgz max 8.0 8.0
Igl max, 2.0 2.0 mA
Rgl—k max. 25 25 kg
CATHODE
Indirectly heated, oxide coated
QV2-350A QV2-350F
"Vh 6.0 28.5 v
I.h 3.2 0.73 A

*The heater has been designed to accept temporary fluctuations of supply
voltage of +5%.

JANUARY 1968 QV2-350A-Page D2




V.H.F. POWER
TETRODE

CAPACITANCES (Grounded cathode)

Ca—gl

in
out
CHARACTERISTICS
g (@ =150mA)
He1-g2
MOUNTING POSITION
COOLING

Forced-air

Temperatures

Anode core and all seals max.

(acx3s50a) QV2-350A
(4cx350F) QV2-350F

0.05 pF

24.2 pF

5.5 . pF

22 mA/V
13

Any

250 oc

Air cooling must commence simultaneously with the application of heater

voltage.

A socket and air system chimney can be used to direct airon the base
seals, past the screen-grid seal and envelope and through the radiator.

A minimum value of air flow for three values of anode disaipation are

shown in the following table.

Anode Height above Inlet
digsipation sea level temperature
(W) (m) (°C)

250 3100 50
250 0 50
300 0 50
350 0 50

JANUARY 1968

Rate of air

flow

{m3/min.}

0.218
0.148
0.184
0,220

Presgure
drop
(mm Water)

21,6
15.2
22.8
30,5

QV2-350A-Page D3



PHYSICAL DATA

Weight of valve

113 g
ACCESSORIES
Air system socket 40222
Air system chimney 56 590 81/40
OUTLINE DRAWING
be——— 4115392 B80E0
Index
(Aligned with "\ r~14-35t81f55-|
control grid
guide lug) f
6-1min
\/;l—‘
18-05
+1:O
Anode radigtor——- 47-24
.27
3 rd
62
[ Bl 1418
19-81
3571 max +0-76
Screen grid — "% I.'“:l 474
(Contact outer — N AL
cylindrical < =, ]
surface only) U U
* Use this contact surfoce for
frequencies up to 30MHz only
g
9
s 17450
7 . - 17
K 74013 dia
hoh j
too8
1 2?_0'13 dia
Millimet i i i
BEF base imetre dimensions derived from

JANUARY 1968

original inch dimensions.
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V.H.F. POWER (4cx3508) QV2-350A
TETRODE (4cx350F) QV2-350F
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R.F. POWER TETRODE Y2
Beam power tetrode rated for a maximum anode -

dissipation of 100 W, and primarily intended
for use as a Class *'C"’ R.F. amplifier at frequencies
up to 120 Mc/s.

100

FILAMENT

Thoriated Tungsten
Vi

Is 5.0
Total Emission j

CAPACITANCES Q
Cin ) 16.3 uuF
Cout — 14.0 upf
e T~ <025 uwf

CHARACTERISTICS At V,=2,008

»r <

;=400 V, la-=50 mA.

Em 375 mAjV
Ta 45,000 Q
Hg1-gm .

LIMITING VALUES

Wy mas. Vi
Yupi) hi
v
A4
mA
mA
mA
m#A
mA
W
\id
; enc
at Aull ratings 30 Mc/fs
Max. operating frequency at 50%,
of max, anode voltage and
input 120 Me/s

V_7
OPERATIN ONDITIONS AS SINGLE VALYE RF. POWER

PLIF (CLASS “B’’ TELEPHONY)
Ya 1,500 2,000 \'
7 Ve 400 400 v
Vg 60 75 v
R‘*‘ I, 100 75 mA
E les 4 3 mA
V”_]k, drive 70 80 V
Parive <2 <2 hid
Pout 50 50 w
A
(Multard QY2-100 1541

ISSUE 2 S



R.F. POWER TETRODE

QYZ- l 00 Beam power tetrode rated for @ maximum anode

dissipation of 100 W, and primarily intended
for use as a@ Class *'C" R.F. amplifier at frequencies
up to 120 Mc/s

OPERATING CONDITIONS AS SINGLE VALVE RF. POWER
AMPLIFIER (CLASS «C"” UNMODULATED) OR AS

OSCILLATOR

Ve 1,250 1,500 2,000 \'
*Ve, 300 300 400 v
Rgs 27,000 40,000 36,000 Q
Y -75 -90 -120 v
Rg, 6,000 7,500 12,000 Q
Ry 330 400 520 Q

la 180 180 180 mA
lez 35 30 45 mA
le 12 12 10 mA
Vokdrave 160 175 205 v
Pdrive 1.7 1.9 19 W
Pout 170 210 275 W

*May be obtained from a fixed supply, or from the anode
supply threugh a series resistor of value shown. Inthe
latter case provision must be made to ensure the
Vga(b} does not exceed 800 V.,

**May be obtained either from a fixed supply or by a

grid or cathode resistor of value shown, or by a
combination of these methods.

OPERATING CONDITIONS AS SINGLE VALVE RF. POWER
AMPLIFIER (CLASS “C” GRID MODULATED)

Va 1,500 2,000 v
Ve 400 400 ¥
Vo —140 20 V¥
la 70 75 mA
lgy 3 3 mA
Y(pkdrive R.F. 145 120 v
¥(pk)drive L.F. 60 60 A4
Parive R-F. <2 <2 W
Prmoa < < w
Pout 40 50 W

OPERATING CONDITIONS AS SINGLE VALVE RF. POWER

AMPLIFIER (CLASS “C” ANODE & SCREEN MODULATED)

VY. 1,250 1,600 v
*Veo 300 300 A
Rgs 27,000 43,000 Q
**Veu -160 —-160 N
Rg 12,500 13,500 Q
la 150 150 mA
lgs 35 30 mA
lg, (approx.) 13 12 mA
Yipkjdrive R.F. 250 250 v
Partve (approx.) 2.9 27 W
Powt {approx.) 140 180 w

*May be obtained from a separate supply modulated
simultanecusly with the anede supply, or from modu-
lated anode supply through a series resistor of value
shown.

**May be obtained from a fixed supply or by grid resistor
of value shown,

[

1SSUE 2

[Mullard |
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R.F. POWER TETRODE QYZ- I 00

Beam power tetrode rated for @ maximum anode
dissipation of 100 W, and primarily intended
for use @5 a Class *‘C'" R.F. amplifier at frequencies
up to 120 Mcjs.

- 66 mm.
MAX,

a

192 mm.

MAX

M.V.H.I5 GIANT 7-PIN BASE

Viewed from free

end of pins. bp
® f
o
©
9 ®
©
@ o £
g
.
WEIGHT
Valve only 9 oz
(R
Mullard

1SSUE 2 \v/
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Y2 l 00 R.F. POWER TETRODE
- Beam power tetrode rated for ¢ moximum anode
dissibation of (00 W, and primorily intended

for use as @ Class "'C’’ R.F. amplifier at frequencies
up to 120 Mc/s.

(v

244
2ov
ov
m
T

=20V
|
LI

1750 Vg

40V

11 T3111
T LT

\§Z!SOOV

1500

6OV

sov

1250

Vv, | {00V

M1 LI

1000

QV2-TGOF T

750

Vg' = {00V

WREER|

i

500

~ams
—-

gl 50V
=i
250

=

vV
11

) ]

R LT
10

1
— © ® ¥
= 3 o o

:

al

—
Y o
o .

ANCDE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST
ANODE VOLTAGE FOR SCREEN-GRID VOLTAGE OF 300 V.
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R.F. POWER TETRODE : Y2 I 00
Beam power tetrode roted for a maximum anode -

dissipation of 100 W, and primarily intended

for use as a Class **C’" R.F. amplifier at frequencies

up to 120 Mc/s.
v e i
pA u --g-o
A -V H
| 2 R
gig I 8 -
v H |
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E : 9
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ANODE CURRENT AND SCREEN-GRID CURRENT PLOTTED AGAINST
ANODE YOLTAGE FOR SCREEN-GRID VOLTAGE OF 400 V.
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QYZ_ I 00 R.F. POWER TETRODE

Beam power tetrode rated for a maximum anode
dissipation of 100 W, and primarily intended
for use as a Class "*C"" R.F. amplifier at frequencies

up to 120 Mc/s.

QY2-100 - 246

100

a0

80 aov

20 L1

100 200 300 400

V.
)

CONTROL-GRID CURRENT PLOTTED AGAINST ANOQDE VOLTAGE

FOR SCREEN-GRID YOLTAGE OF 300 V.
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R.F. POWER TETRODE Y2 I 00
Beam power tetrode rated for @ maximum anode -

dissipation of 100 W, and primarily intended

for use as a Class ' C’’ R.F. amplifier at frequencies

up to 120 Mc/fs

|9| QY2100 247
(mA)
Vg2 400V
80
40
)
Vg‘ =100V
20 iizaas
80V
\ Teov]
40V
{
20V
o] 100 200 300 400 Va
%)

CONTROL-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE
FOR SCREEN-GRID VOLTAGE OF 400 V.
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V.H.F. POWER TETRODE

QY3-65

Pout
f max.

V_ max,

p_max.

QUICK REFERENCE DATA

Telephony,
Anode and Screen
Grid Modulation,

Claas 'C!

a0 220
230 16
260
2.5
45

Power tetrode suitable for use as v.h.f, amplifier or a.f. amplifier
or modulator,

Telegraphy
or F.M. -
Telephony,
Class 'C'
50 220 Me/s
280 110 w
250 Mc/s
3.0 kv
65 W

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

TELEGRAPHY OR F.M, TELEPHONY, CLASS 'C'

OPERATING CONDITIONS

Vin (pk)

Pload (driver) ©PPTOxX-)

Py

sz

JANUARY 1966

50 50
45 165
36 130
50 73
0.6 1
150 150
250 250
40 24
75 85
15 12
170 185
4.0 4.0
45 60
10 6.0
M
[Mullard|

50
280
224

81

3.0
116
250

8.0
100

5.0
180

3.0

65

2.0

220 Me/s
110 w
88 w
63 %
1.5 kv
117 mA
250 v
24 ma,
B85 v
12 mA
190 v
10 w
65 w
6.0 W

Page D1



A.F. POWER AMPLIFIER OR MODULATOR, CLASS 'AB'

(Fwo valves in push-pull)

OPERATING CONDITIONS (Igl =0)

L]

out

=]

a-a

<

a
afo)}
1a (max. sig.)
ng
Ig2 {max.sig.}

vgl

vin(gl ~-glr.m.s,
pa

p

n

dtot

g2

OPERATING CONDITIONS Ggl >0y

afo)

Ia {max.sig.}
ng

lgz (max. sig.)

Vm(gl -gl)r.m.s.

Pload (driver)
P

a
P
n

g2

dtot

JANUARY 1986

80 145 175 W
9.0 15 20 ko
1.0 1.5 1.75 kV
2x 380 2x 30 2x 20 mA
2 x 85 2x90 2x 85 mA
500 500 500 v
2x15 2x10 2x12 mA
-100 -110 -115 v
120 120 128 v
2x45 2x63 2x62 w
2x7.5 2x50 2x6.0 W< (
47 54 59 %
3.0 3.0 4.5 %<
90 170 250 270 w
3.6 6.8 14 20 ke
0.6 1.0 1.5 1.8 kV
2x30 2x30 2x30 2x25 mA
2x150 2x150 2x125 2x110 mA
250 250 250 250 v
2x 40 2x 30 2x 20 2x 16 mA (
40 -40 -45 -50 v
2x16 2x14 2x10 2X 9.0 mA
170 148 141 127 v
2x4.0 2x3.0 2x3.8 2x2.6 W<
2x45 2x65 2x63 2x63 w
2x 10 2x7.5 2x5.0 2x4,0 W%
50 57 67 68 %
10 6.0 6.0 5.0 %<
(
A
Egv/m Page D2



V.H.F. POWER TETRODE

QY3-65

TELEPHONY, ANODE AND SCREEN-GRID MODULATION, CLASS 'C’

OPERATING CONDITIONS (Carrier conditions for 100% modulation)

f 50
out 45
*
Plo ad 36
ﬂa 62
0.6
a
1 120
a
Va2 250
Ig2 30
_vgl 120
Igl 12
Vm k) 215
Ploaﬂ (driver) 4.0
27
a
pg;z 7.5
For 100% modulation
Pm od 36
v 250
g2 (pl)

50
140
112

78

1.5
120
250

15

125
8.0

220
4.5

40
3.8

90
250

*With a eircuit transfer efficiency of 80%.

JANUARY 1966

50
230
185

2.5
110
250

10
135

6.0
215

3.6

45

2.5

137
250

220 Me/s
75 w
60 W
63 %

1.5 kV
80 mA

250 v
27 mA
85 A
12 mA

185 v
10 w
45 w

6.8 W
80 W
250 v

Page D3



RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Amplifier or Telegraphy Telephony,

Meodulator Class 'C’ Class 'C!
Class 'AB’
Va max, 3.0 3.0 2.5 kv
Vg2 max. 600 400 400 v
_vgl max. 500 500 500 v
Ia max, 150 150 120 mA
p, max, 656 65 45 w
Py MaX- 20 10 10 w
Igl max., 20 30 25 mA
pgl max. - 5.0 - w
Rgl-k max. 250 - - k2
CATHODE
Directly heated
Vf 6.0 v
If 3.5 A
CAPACITANCES
% g1 0,08 pF
cout 2,1 pF
% 8.0 pF
CHARACTERISTICS (measured at Va=500V. Vg2=250V, Ia= 125mA}
B 4.0 mA/vV
By g2 5.0
MOUNTING POSITION Vertical, with base up or down
COQLING Radiation/low velocity air flow
Maximum temperatures
Seals 225 oc
Bulb 225 °c
PHYSICAL DATA
oz g
Weight of valve (approx.) 3.0 B85
ACCESSORIES
Socket 40202
Anode connector 40624

JANUARY 1966 P Page D4



V.H.F. POWER TETRODE

a
9
) O
' |
B400S5|
DIMENSIONS

Woe om0 a W e

g2

Inches
4.37
2.375
0,376
0.562
0.328
3,312
2.125
1,218
0,000

Millimetres

110.9

60,32

9.52
14,27

8,34
84.12
53.97
30,93

0.000

QY3-65

Millimetre dimensions derived from original inch dimensions

JANUARY 1966
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QY3-65

V.H.F. POWER TETRODE
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AGAINST ANODE VOLTAGE WITH CONTROL-GRID VOLTAGE AS
PARAMETER, V

ANODE, SCREEN-GRID AND CONTROL-GRID CURRENTS PLOTTED
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V.H.F. POWER TETRODE Y3 I25
Ali-glass tetrode rated for o maximum anode -
dissipation of 125W and suiteble for use at fre-

quencies up to 200 Mc/s.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS — TRANSMITTING YALVES preceding this
section of the handbook.

FILAMENT Thoriated tungsten.

Vi 5.0 v

e 6.5 A
MOUNTING POSITION Vertical, base up or down.
CAPACITANCES

Cin 10.8 pF

Cout 31 pF

Ca g 0.05 pF
CHARACTERISTICS. . (At Vo= 2.5 kV, Vg, —350 V, ly=240 mA)

Em 2.2 mAjY

He1-r2 6.2
COOLING

Tanode seny NAX. 220 °C

Tyine Max. 180 °C

In order to keep within the temperature fimits it may be necessary
to direct a flow of air on to the anode seal and the base of the valve
at frequencies above 50 Mc/s. The air stream on to the base should
be directed so that it also passes over the envelope. Below 50 Mc/s,
radiation cooling of the envelope is sufficient, but an anode terminal
connector of large surface area is necessary in order to keep the
anode seal cool.

OPERATION AS SINGLE VALVE R.F. POWER AMPLIFIER
(CLASS ** C " TELEGRAPHY OR F.M. TELEPHONY)

Limiting Values

VY, max. 3.0 kv
ps max. {corresponding to an anode
temperature of 850°C, j.e., red heat) 125 w
Iy max. 300 mA
ik pky Max. 1.6 A
Vgy max. 400 v
P2 Max. 20 w
Pg; Max. 5.0 W
—Vg, max. 500 v
lg, max. 15 mA
)
ISSUE 3 m\v-xjn] QY3152 1594



V.H.F. POWER TETRODE

QY3 - I 25 All-glass tetrode rated for

a maximum anode

dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s.

Typical Operating Conditions at f =120 Mc/s.

Vs 2.0 25
Ve, 350 350
v,, ~160 ~150
s 200 200
lgs 50 40
Iy 90 9.0
pa 0 4 T
arive - .
Pa 125 125
Pes 17.5 14
Pout 275 375
*Pioaa 220 300
. 9 75

* With a circuit transfer efficiency of 80%.

OPERATION AS SINGLE VALVE R.F. POWER

(Clags "' B Telephony)

Limiting Values
Va max,
pa Max. {corresponding to an anode
temperature of B30'C, j.e., red heat)
Iy max,
il pky Max.
Vya Max.
Pz Max.

Typical Operating Conditions at f =120 Mc/s.

Va 20 2.5
Ve 350 150
Ve, -50 -50

la 83 70
lgs 1.5 1.0
Vlu(pk} 65 55
Pa 112 120
Pes 0.52 0.35
Pout 54 55
*Pload 43 45

] 325 315
For 100%, modulation

I, y 4.0
Pdrlve‘ 0.52 0.44

* With a circuit transfer efficiency of 809;.

30 kv
350 v
=150 ¥
167 mA,
30 mA
65 mA
300 v
2.0 W
125 W
10.5 w
375 W
300 W
75 o
AMPLIFIER
3.0 kv
125 w
120 mA
350 mA
400 v
14 W
3.0 kv
350 v
-50 \
60 mA
10 mA
50 v
122 w
035 W
58 w
46 w
32 v
4.5 mA
045 W

1S3UE 3 \v/t
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V.H.F. POWER TETRODE

All-glass tetrode rated for a maximum anode
dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s

QY3-125

OPERATION AS SINGLE VALVE R.F. POWER AMPLIFIER
CLASS “C " TELEPHONY (Anode and screen grid modulated)

Limiting Values

A.F. POWER AMPLIFIER OR MODULATOR

Limiting Values

V, max. . 2.5 kV
pa Max. 83 wW
lx max, 200 mA
fieepry MNAX, 2.0 A
Vg, Max. 400 v
Pgz Max, 20 W
-V, max. 500 v
lg; max, 15 mA
Typical Operating Conditions at f =120 Mc/s.
Ya 20 2,5 kv
Ye 150 350 v
S -220 -210 v
la 150 152 mA
lez 33 30 mA
™ 5.0 45 mA
Purive 2.0 1.7 w
Yinipk, 390 380 v
Pa 75 80 \ad
Pz 11.5 10.5 wW
Pout 225 300 W
*Pload 180 240 w
, 75 79 %
For 1004, modulation
Pmnoa 150 190 W
Ygapk) mod. 300 300 v
* With a circuit transfer efficiency of 80,
OPERATION OF TWO VALVES IN PUSH-PULL AS CLASS "B "
Va max. 3.0 kv
pa Max. {corresponding to an anode
temperature of 850°C, j.e., red heat) 125 w
I max. 320 mA
i ply MAX. 1.0 A
Vg max. (Ig,=0) 600 ¥
Vg max, (lg, 0} 400 N
Pgz Max. 20 W
-V, max. 500 v
Rgl k max. 150 ke
T
[Mullard QY3125 1593
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V.H.F. POWER TETRODE

QY3-|25 All-glass tetrode rated for @ maximum anode

dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s.

Typical

Typical

Operating Conditions (Without 1)

Va 1.5 2.0
Vs 600 600
Var -94 96
lage) 2% 30 230
t, {max. sig.) 2x109 2111
lg, (max. sig.) 2x13.5 2x12
Ving_g r.m.s 130 132
Pa 21x78 2x92
Pout 170 260
Ra_a 12 17.6
. 52 58.5
Dot 35 36

Operating Conditions (With I}

Va 1.5 2.0
Veo 350 350
Ve -48 =50
a o 230 230
la (max. sig.) 2225 2197
lg, (max. sig.) 241 2x32
[ 216 2x12
Vln (- & iTLMLEL ) 234 210
Pdrh'e 224 2x1.6
Pa 2114 2120
Pout 455 550
Ra a 7.2 12
¥, 66,5 69,5
Diat 5.0 5.0

CIRCUIT NOTES

1. The R.F circuit returns must be brought to the filament connectien on
Pin No. 1.

25 3%
&00 v
-97 A
2x30 mA
2x108 mA
213 mA
134 v
2% 95 w
345 W
25 k()
é4 %
4.0 A
2.5 kV
350 v
-51 v
230 mA
2x151 mA
2x18 mA
2x83 mA
170 v
2x0.9 w
2103 w
550
20 k(1
725 o
5.0 o7

2. To ensure equal distribution of the currents through the seals the
screen-grid leads should be strapped together at the valve holder and
the circuit connections joined to the midpoint of the strap, This
should not be allowed to impair the free flotation of individual contacts,

J 35 oz
1100 g

WEIGHT
Valve only
(W
[Mullard]
ISSUE 3 G
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V.H.F. POWER TETRODE

All-glass tetrode rated for a maximum anode
dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s.

QY3-125

a -
0 ﬂ . }7
- Qe _?_
3
D
a
A
92
gl
(D
f f B2608
DIMENSIONS .
Inches Millimetres
A 2,362 +0.020 60+0.5
B 0.354+ 0.004 9.01+ 0.1
C 0.354 9.0 min
D 417340157 106+ 4.0
Inch dimensions derived from original millimetre dimensions,
)
[Mullard] o—
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V.H.F. POWER TETRODE

QY3-I25 All-glass tetrode rated for a maximum anode

dissipation of 125W and suitoble for use at fre-
quencies up to 200 Mc/s.

Il
b
27T =
X
a
>
0
uy
Hz i
19 . !
Dsnf-ing uEsf-eanf.junnbiantraanFIinpgul
g S Ha HH SHHa 3 B3 HE |3
T <
1
w4t >
Y9 B 3 Tt
PRNL v A
> 1 "“ {
a1
1
dEiclchcEh ecenata
{ ) o
1
A
A 1
1
) 1
)
‘ ] N
1 A
1
) 1
1
1Y
1 1 1 —-
1
)|
1
h A\
ShNEL
k r N !
e g
O
la (mA) 1600  1400Q 1200 1000  B8O0O 5C0O 400 200 ls]
ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE FOR
SCREEN-GRID VOLTAGE—350 V
3
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V.H.F. POWER TETRODE

All-glass tetrode rated for a maximum anode
dissipation of 125W and suitable for use at fre-

quencies up to 200 Mc/s.

QY3-125

<
a
: B
E
O
] (2]
NEN
on |
- I
~ ] 1
T & slsant ]
™ u ]
5 ;;. il
I i
1 if
1 1
f
]
l o
]
I
|
/ ]
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S A
v
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S
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= e p
- - — | ” - 7]
- = 1 01 o}
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE

FOR SCREEN-GRID VOLTAGE —350v
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V.H.F. POWER TETRODE
QY3-|25 All-glass tetrode rated for @ maximum anode

dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s.

1585

Va (kV}

6

[1TT117]

ava-izs
Vg2 = 350V

L Vgr=200v

i
{50V
ooV
5

—t
)

Pl T ___-:_

Igi (mA} _ 300 250 200 ISO 100 50 o

CONTROL-GRID CURRENT PLOTTED AGAINST ANODE YOLTAGE
FOR SCREEN-GRID VOLTAGE OF 3530V

(.
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V.H.F. POWER TETRODE Y3 I
All-glass tetrode rated for @ moximum anode -
dissipation of 125W and suitable for use at fre-

quencies up to 200 Mc/s.

Pout HH [ ez TS T 609 TPg,
Su il N N )
' [ 1T 1| (W)
(W) " § L] ; Pout
o= 2000V ! I 00
Vgo = 35OV ‘ s LA i
Vg = -50V E ]
f=120Mefs |- A
150 ofs | ' L 7.5
| /Ern—-[ == pO'
o By 1
! : j[ '[ 5.0
1T 1 !
= it
50 v Pg2 2.5
o] bt —T il H C
25 50 75 100 125 Vin (pk)
1a ' Taer] o1
A) ; ' ® 192
Pl ()
150 > :
/f T
1 L .
] Lgerial
V. |
100 - = — 1010
» L~ L. - ]
d | 92
I i I
50 o 05| 5
e ; > L1 Igt T
- 7 o dd T T
ol P17 AT o lo
] 25 50 75 100 125 Vin {pk)

OPERATING CHARACTERISTICS FOR CLASS "B ' TELEPHONY
AT V,=2kV
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2 V.H.F. POWER TETRODE
QY3-I 5 All-glass tetrode roted for o moximum anode

dissipation of 125W ond suitable for use at fre-
quencies up to 200 Mc/s.

) L. QY3125 [ — 607 [Pea
out - ] R (w)
&,a) ! ] Pout ;
1L vg = 2500V : a
Voo = 350V
Vqi = -50V y
| = I|20Mc,fs ] ! s
+ A+ ™ Pa
]
I A 4 Pg2 2
pzd
e y, ] .
o // .
50 4 - : [
’I, // * 4
- ]
Qo T Semn —1lo
0 25 50 75 100 125 ¥in {pk)|
Ta ! -] e L Taer. 191
maA) t=r (A} Igz)
' : ‘ ! A
I L/
| 47T A Laerial
T "
‘ 7 Pt
[ee] o " 1-o| 1o
# i —
- 92
L o-s| §
50 -
|14 Wi ,//77191
- i Lo
[ ]
s, S T \ clo
T .
o 25 50 75 o0 125 in (pR)]

OPERATING CHARACTERISTICS FOR CLASS "' B'' TELEPHONY
AT V,-=25kV
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V.H.F. POWER TETRODE Y3 |2
All-gloss tetrode rated for @ maximum anode -
dissipation of 125W and suitable for use at fre-

quencies up to 200 Mcfs.

oo T Qva-i25 ([ [ [ 608 | Pga
(;;3 ! [ Pout W)
00 Vo= 3000V ool
ng =350V
T Vgl = -50V L}
o " oM T '8
—|7‘* 7"‘“
. — / Pﬂ
() 100 i y ©
7
L
Pg2
s 1 r 2 - 5
//
/’
o PERAN r] 8]
25 50 75 100 125 ¥in(pK
BE ; [ T
(ma) : : O
' : : [ )
1SOH , ‘
O | |EoE et
100 : i [ : e C I(l(l'ml l-al1o
T Z ploz i
t [ ; ] T I 1.
T 2 il
. .
50 mus: ; ;Q‘.: Lo 58
=ZupZdiiRapnuly” - diinnppERNNE)
L ‘ - i ’
ol 1 LI e
o 25 50 75 100 125 Yin @k

OPERATING CHARACTERISTICS FOR CLASS ‘B " TELEPHONY
AT V3.0 kV

)
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I2 V.H.F. POWER TETRODE
QY3- 5 All-glass tetrode rated for o maximum anode

dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s.
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V.H.F. POWER TETRODE Y3 I25
All-glass tetrode rated for o maximum anode -
dissipation of 125W and suitable for use at fre-

quencies up to 200 Mc/s.
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Y3 I25 Y.H.F. POWER TETRODE
- All-glass tetrode rated for a maximum anode

dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s.
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V.H.F. POWER TETRODE Y I
All-glass tetrode rated for a maximum anode -
dissipation of 125W and suitable for use at fre-

quencies up to 200 Mc/s.
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Y3 |25 V.H.F. POWER TETRODE
- All-glass  tetrode rated for ¢ maximum anode

dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s.
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V.H.F. POWER TETRODE Y3 I25
All-glass tetrode rated for @ maximum anode -
dissipation of 125W and suitable for use at fre-

quencies up to 200 Mc/s.
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Y3 I25 Y.H.F. POWER TETRODE
Q - All-glass tetrode rated for a moximum anode

dissipation of 125W and suitable for use at fre-
quencies up to 200 Mc/s
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U.H.F. POWER TETRODE

QY3-1000A

QUICK REFERENCE DATA

power amplifier,

Linear, Class 'ABl' Class '’
f 790 800
P 0.25 2.7
otit
f max, 1000 1000
V_ max. 3.0 4,5
a
pa max. 1.5 1.5

Tetrode, external anode, forced-air cooled, intendedforuse as u. h.f.

Amplifier for Televigion Service Telegraphy

or F.M,
Telephony
800 Mc/s
2.5 KW
1000 Me/s
4,5 kv
1.5 kW

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

TELEGRAPHY OR F.M, TELEPHONY, CLASS 'C’

OPERATING CONDITIONS for valve in common grid circuit,

f 800 Me/s
P 2.4 +0.1%* kw
out
Ploa d 2.1 kw
T, 66 %
v 4,3 kv
a-gl
I 850 mA
a
ng-gl 660 v
I 28 mA
g2
Vk—gl 110 v
1 50 mA
gl
Pload(driver) 180 w
P, 1,16 kW
*Includes power transferred from driver stage.
)
{Mulard| Page D1
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AMPLIFIER FOR TELEVISION SERVICE, CLASS 'C'

Negative modulation, positive synchronisation,

OPERATING CONDITIONS for valve in commeon grid cireuit

f 800 Me/s
Bandwidth (-3dB} 6.0 Mc/s
Pout (syne) 2.7 kw
P, paq (E¥mc) 2.2 kW
Va_g1 4,32 kv
g2l 600 A\
Vg yme} 120 v
black 175 v
white 345 v
1, (syme) 800 mA
black B8O mA
Ig2 {sync) i5 mA
black 5,0 mA
Igl (sync) 50 mA
hlack 35 mA
Ploa.d {driver) (syme) 220 w

Power gain 10

[

JANUARY 1966 ~, Page D2



U.H.F. POWER TETRODE QY3-|000A

LINEAR AMPLIFIER FOR TELEVISION SERVICE, CLASS 'ABI' <
Sound and vision

OPERATING CONDITIONS for valve in common grid cireuit

f 790 Me/s
Bandwidth (-1dB) 6.0 Mc/s
Pload(pk) 216 w
*Intermodulation products -52 dB
v 2,5 kv
a-gl
VgZ—gl 500 v
*
vk—gl 28
Ia(o) 580 mA
L (max. sig.) 640 mA
I 5.0 mA
g2
Igl 0 mA
TIJluad(ch"iver)pk 16 w

*The intermodulation product in the passband of the output signal is
measured with reference to 0dB.
**Adjust to give the desired value of Ia.(o)'
tThe driver signal consists of three independent r.f. signal voltages

i.e, Picture carrier -8dB with respect to the sum
Sideband signal -17dB signal amplitude of the
Sound carrier -7dB composite signal

(.
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RATINGS (ABSOLUTE MAXIMUM SYSTEM) - Reference point for electrode

f max,

g2-gi
Vk—gl max.

I max.
a

max,
pa

P max,

gl

CATHODE

voltages ig g1 terminal «—

Linear Amplifier, Television Telegraphy

Class 'ABl‘

1000
3.0

700

300

800
1.5

50

100

Directly heated, thoriated tungsten

*
Vi

L

If {surge} max,

Class 'C" Class 'C'
1000 1000 Me/s
4.5 4.5 kv
700 700 v
500 300 v
950 900 mA
1,5 1.5 kW
50 50 W
100 100 mA
4.0 VvV
60 A
150 A

*It may be necessary to adjust the filament voltage for optimum performance

depending upon the operating condition and frequency.

The filament

connection must be carefully screened from high frequency sources,

CAPACITANCES

With filament earthed.
“a-gl
ca—f+g2
cgl-f+g2

With g1 and g2 earthed
Ca—g2
Ca-t

Cgl -

156 mpF
6.0 pF
46  pF
7.0 DF
20 mpF
20 pF

CHARACTERISTICS {measured at Va =3.0kV, ng =500V, Ia =480mA)

Em
u

gl-g2

JANUARY 1966
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U.H.F. POWER TETRODE QY3-1000A

COOLING
Forced-air cooled
s o
Tanode max. (measured at point indicated on page D7) 180 C
T max. . 200 ‘¢
seals

The amount of forced-air cooling required for this valve depends upon the
anode dissipation and the height above sea level, The airflow should be
directed on the valve as shown on page D8. Typical values of inlet
temperature, rate of airflow and pressure difference hetween the inlet and
outlet of the radiator are given in the following table: -

Anode Height above Max, inlet Min, rate of Pressure difference

dissipation sea level temperature airflow per min. hetween inlet and
Py h Tjp Max. 3 3 outlet of radiator
o
kW) (em)  (f4) °c) m") @) {mm of water)
1.5 0 0 45 3.2 113 75
MOUNTING POSITION Vertical, with anode up or down
PHYSICAL DATA b ke
Weight of valve only 4.19 1,9

OPERATING NOTE

In a cathode driven v.h.f, amplifier circuit, a tunable coaxial circuit is
incorporated between gl and g2 which introduces a variable capacitive
reactance between the grids. This results in increased efficiency and
negligible feedback from anode to cathode in the amplifier cireuit,

JANUARY 1966 NG Page Db



DIMENSIONS

Q = ®H O o W e

= L)

z =

5 < 08w wo N

Inch dimensions derived from original miilimetre dimensions

Inches

3.50
0.118
2,17
0.079
0.374
8,46

2. T56+0. 012

3.228+0, 012

0,355

2. 913+0, 039

1.811+0. 039

0.374

2,520+0, 012

0,661+0, 008

1. 299+0, 039

0.374
0.52

0, 358+0, 008

1.535+0, 012

2,48
1.57

JANUARY 1966

Millimetres
89 dia
3.0
55
2,0
9.5 min
215 max
70+0.3 dia
82+0,3 dia
9.0 min
74+1
46+1
8.5 min
64+0,3 dia
16,8+0.2 dia
33+1
9.5 min
13 min
9.1+0.2 dia
39+0,3 dia
63
40
Page D6
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U.H.F. POWER TETRODE QY3-1000A

——— A n— ——
‘ w

v

The eccentricities are
given with respect to the
axis of the valve.
Maximum eccentricily of
screen grid=0-3mm

@ maximum eccentricity of
control grid=0'4 mm

a
@ Maximum eccentricity of
filament connections = 0-8mm
g2
Q

o

it B5060
(A
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Direction of air flow

DIMENSIONS
Inches Millimetres
AA 3.327 84,5

BB 1.97 50

Inch dimensions derived from
original millimetre dimensinnc

JANUARY 1966 N
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U.H.F. POWER TETRODE QY3-1000A
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U.H.F. POWER TETRODE QY3-1000A
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U.H.F. POWER TETRODE QY3-1000A
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V.H.F. POWER TETRODE QY4_250

All-glass tetrode rated for a maximum anode
dissipation of 250W and suitable for use at
frequencies up to 120Mc/s.

This data sheet should be read in conjunction with GENERAL
OPERATIONAL RECOMMENDATIONS—TRANSMITTING VALVES
included in this volume of the handbook.

FILAMENT Thoriated tungsten.

Vs 5.0 v
s 14.1 A
MOUNTING POSITION
Yertical base up or down.
CAPACITANCES
Cin 127 pF
Court 4.5 pF
Ca_gy 012 pF
CHARACTERISTICS (measured at I,-~100mA}
Em 4.0 mAY
Hg1-ge LR
COOLING
Max. temperature of anode seal 220 °C
Max. temperature of base seals 180 T
Max. bulb temperature 350 Ce

In order to keep within the temperature limits of the base seals, an<—
air fiow of at least Scu.ft./min. must be directed at the base and
commence immediately the filament is energised.

A small movement of air over the envelope is generally sufficient to
maintain the temperature of the anode seals below the limit when
operating below 30Mc/'s, but above this frequency it will be
necessary to direct an air flow at the anode terminal.

An anode terminal connector of large surface area is necessary.

OPERATING CONDITIONS AS SINGLE VALVE R.F. POWER
AMPLIFIER (CLASS “C” TELEGRAPHY OR F.M. TELEPHONY)

Limiting values

¥, max. 4.0 8%
Pa max, 250 wW
Vg, max. 600 v
Pgs Max. 35 \ad
Pg max. 10 W
lie max. 420 mA
i1 pk) Max. 2.2 A
Ry _t max, 250 48]
T
[Mullard]
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QY4-250

V.H.F. POWER TETRODE

All-glass tetrode rated for @ maximum anode

dissipation of 250W ond suitable for use at
frequencies up te 120Mc/s,

Typical operation at f=75 Mc/s

Vo 2.5 3.0
Vi, 500 500
Ve -150 -180
la 300 345
g 60 60
Iy 5.0 10
¥inipk) 220 265
Pload:dr!ver; 2-1 2-8
Pa 175 235
P 30 30
Pout 575 800
*Ploaa 460 640
- 77 77

*With a circuit transfer efficiency of 80%;.

OPERATING CONDITIONS AS SINGLE VALVE R.F. POWER
AMPLIFIER (CLASS “C" TELEPHONY, ANODE AND SCREEN

GRID MODULATION)

Limiting values (carrier conditions for modulation factor of 1)

V., max. 32 kV-<—
P Max. 165 WV <—
Vg, max. 600 A
Pys Max. 35 wW
Py Max. 10 W
e max. 270 mA
ipk; Max. 26 A
Rgi._: max., 250 k$2
Typical operation at f=<75 Mc's
vy 2.5 3.0 kV
Ve 400 400 v
Vo =200 -310 A
la 200 225 mA
lgo 30 30 mA
lay 2.0 9.0 mA
¥inplg 280 400 V= -
Ploud(dr!vcr) 27 3.9 W
Pa 125 165 \ad
P 12 12 W
Pout 375 510 W
*Proad 300 410 w
T 75 75.5 o
For 100%, modulation
Puoa. 256 344 w
Vgapk; mod. 350 350 N
*With a cireuit transfer efficiency of 80°,
(.
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V.H.F. POWER TETRODE

All-glass tetrode rated for o maximum anode

dissipation of 250W end suitable for use at
frequencies up to 120Mc/s.

QY4-250

OPERATING CONDITIONS AS SINGLE

AMPLIFIER (CLASS “B" TELEPHONY)

Limiting values (carrier condition for a modulation factor of 1)

Vo max,
pa Max.
Vg, max,
Pg. Max.
Pg, Max.
Iy max.
ik;p}” max.
Rgi_t max.

Typical operation at f<75 Mc/s

Unmadulated
Va 2.5 3.0
Vs 500 500
Vi -84 -20
la 150 125
lgs 0 0
Yin(pk; 66 61
Pa 250 250
Pout 125 125
*Ploaa 100 100
b 33 33
Modulated 100%
lgs 55 2.0
Plosatriver; 10 0.4
Pez 6,0 318

*Wich a circuit transfer efficiency of 80°.

4.0
250
600

23

6.5
200

1.5
250

40
500
-100
94

56
230
126
100

335

0.5
0.25
4.0

VALVE R.F. POWER

eV

WY <e-
W
mA

k(2

mA
W
WY

OPERATING CONDITIONS FOR TWO VALYES IN PUSH-PULL
AS CLASS “B” A.F. POWER AMPLIFIER OR MODULATOR

Limiting values

WV, max,
pa Max,
Vg, max.
Pgs Max.
pg Max.
Iy max.
igpk, Max.
Rgy_r max,

I5SUE 3

4.0
230
600

35
10
450

1.5

250

k()
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QY4-250 V.H.F. POWER TETRODE

All-glass tetrode rated for a maximum anode
dissipation of 250W and suitable for use at
frequencies up to 120Mc/s.

Typical operation {without lg}

A 1.5 2.0 2.5 30 kv
Ves 500 500 500 500 v
Vi -85 88 -9 -94 v
Faro 2x50 2x50 2x50 2x50  mA

1 (max, sig.) 2x150 2x150 2x155 2155 mA
lgs (max. sig.} 215 2x14  2x10 210 mA

Viagl gt eme. 117 122 126 130 v
Pa 2x91 2%105 2x132 2147 w
Pout 268 390 510 635 w
Raa 10 145 18 py) k2
Y 60 65 66 68 o
Dot 3.0 3.2 2.6 28 9

Typical operation (with I}

A 1.5 2.0 2.5 30 kv
Ve 300 300 300 300 v
Ve, 45 4 3 -55 v
Lo 2x50 2x50 2x50 2x50  mA

lo {max.sig.) 2x347 2x347 2x312 2x275  mA
lo (Max. sig.} 2x58  2x55 2x44 2x345 mA

[ 2x28  2x27  2x21 2x15 mA
Vingl gty rms. 228 232 216 198 v
Partve 2x40 2x40 2x29 2x19 w
Pa 2x190 2x207 2x210 2%205 W
Pout 660 974 1140 1,240 w
Ra.a 4.55 6.6 9.2 14 39]
T 635 70 73 75 o
Dot 5.0 5.0 5.0 5.0 ol

i)

OPERATING CONDITIONS AS SINGLE SIDE BAND CLASS “B”

R.F. AMPLIFIER

Limiting values

ISSUE 3

V. max. 4.0 (3%
pa max. {max. averaging time = 5s) 250 W
pa max. (during modulation cycle} 275 wW
Vg2 max. 600 A
Pg2 Max. 35 W
I, max. 350 mA
Re1 ¢ max. - 250 k{2
)
E@ QY4-250 458-4
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V.H.F. POWER TETRODE

All-glass tetrode rated for ¢ maximum oanode
dissipation of 250W and suitable for use at
frequencies up to 120Mc/s.

QY4-250

Typical operation at f — 30Mc/s

CIRCUIT NOTES

Va

A

Y1

Ia(u]

I, {single tone)
ly {two tone)
|g2(0]

lgz (max, signal)
Yingplk,

pa {(max. signal)
pgz (max. signal}
Pous (single tone)

"

Va

Vo

Vo

laco,

la (single tone)
I (two tone)
La2coy

lga (max. signal)
¥in(px

pa {max. signal)
pg2 (max. signal)
Paut (single tone)

%

2.5
500
-N

50
164
118

0

10.5

91
140

5.3
270

&6

3.0
500
-94

50
164
118

0

10

94
157

5.0
333

68

35
600
-110
50
207
145
0
12

110

235

7.2
490
67

35
500
-98

50
164
118

0

2.0

98
175

4.3
400

69

4.0 (3%
500 v
-105 v
50 mA
164 mA
118 mA
0 mA
8.0 mA
105 A
200 w
4.0 w
460 w
70 S
4.0 kv
550 v
-105 \'
50 mA
182 mA
128 mA
0 mA

9 mA
105 \'
220 W
5.0 W
510 wW
69 A

1. The r.f. circuit returns must be brought to the filament connection

on pin No. 1,

2. To ensure equal distribution of the currents through the seals the
g, leads should be strapped together at the valve holder and the
circuit connections joined to the midpoint of the strap. This should
not be allowed to impair the free flotation of individual contacts,

WEIGHT

1S5UE 3
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V.H.F. POWER TETRODE

QY4-250 All-glass tetrode rated for @ maximum enode
i dissipation of 250W and suitable for use ot

frequencies up to 120Mc/s.

e—B7mm max ——————————

_"!n'?m'j_+

(-]

Xi
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— 62mm max ———-

()

)

o
92
9N
()
1 1
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)
[[t:l]\v})ﬂ QY4250 8596
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V.H.F. POWER TETRODE QY4 250
-

All-glass tetrode rated for @ maximum ancde

dissipation of 250W and suitable for use at

frequencies up to 120Mc/s.
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QY4-250 Y.H.F. POWER TETRODE

All-glass tetrode rated for @ maximum anode
dissipation of 250W and suitable for use aqt
frequencies up to 120Mc/s.
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V.H.F. POWER TETRODE Y4 250
[

Ali-glass tetrode rated for @ maximum anode

dissipation of 250W and suitable for use at

frequencies up to 120Mc/s.
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QY4_250 V.H.F. POWER TETRODE

All-glass tetrode rated for a maximum anode
dissipation of 250W and suitable for use at
frequencies up to 120Mc/s.
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V.H.F. POWER TETRODE QY4 250
.

All-glass tetrode rated for a maximum anode

dissipation of 250W and suitable for use at

frequencies up to 120Mc/s.
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QY4'250 y V.H.F. POWER TETRODE

-glass tetrode rated for o moximum anode
dissipation of 250W and suitoble for use at
frequencies up to 120Mc/s.
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V.H.F. POWER TETRODE QY4_250

All-glass tetrode rated for a maximum anode
dissipation of 250W and suitable for use at
frequencies up to 120Mc/s.
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QY4 250 Y.H.F. POWER TETRODE
-

All-glass tetrade rated for @ maximum arnode

dissipation of 250W and suitable for use at

frequencies up to 120Mc/s,
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V.H.F. POWER TETRODE QY4—250

All-glass tetrode rated for @ maximum anode
dissipation of 250W and suitable for use ot
frequencies up to 120Mc/s.
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QY4-250

V.H.F. POWER TETRODE

Alf-glass tetrode rated for a maximum ahode
dissipation of 250W and suitable for use at
frequencies up ta 120Mc/s,
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V.H.F. POWER TETRODE QY4_250

All-glass tetrode rated for a maximum anode
dissipation of 250W and suitable for use at
frequencies up to 120Mc/s.
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QY4-250 V.H.F. POWER TETRODE

All-glass tetrode rated for a maximum anode
dissipation of 250W and suitable for use at
frequencies up to 120Mc/s.
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V.H.FE. POWER TETRODE QY4_250

All-glass tetrode rated for a maximum onode
dissipation of 250W and suitable for use at
frequencies up to 120Mc/s,
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QY4-250

V.H.F. POWER TETRODE

All-glass tetrode rated for a maximum anode

dissipation of 250W and suitable for use ot
frequencies up to 120Mc/s.
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Y.H.F. POWER TETRODE

All-glass tetrode rated for a maximum anode
dissipation of 250W and suitable for use at
frequencies up to 120Mc’s.
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QY4_250 V.H.F. POWER TETRODE

All-glass tetrode rated for @ maximum anode
dissipation of 250W ond suitable for use at
frequencies up to 120Mc/s.
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V.H.F. POWER TETRODE QY4'250

All-glass tetrode rated for a maximum anode
dissipation of 250W ond suvitable for use ot
frequencies up to 120Mc/s.
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BEAM POWER TETRODE

QUICK REFERENCE DATA

QY4-400

Forced-air cooled beam power Yetrode suitable for use as power amplifier,

ogceillator or modulator,

Class 'B* Class 'C' Class 'C'
Linear Amplifier Telephony Telegraphy
for 8.8.B. Anode and Screen -or F M,
operation Grid Modulation Telephony
f 60 75 100  Me/s
*
out 650 6390 800 w
f max, 110 75 110 Me/s
Va max, 4.0 3.2 4.0 kv
p, max, 400 270 400 w
*P.E.P
out

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

CLASS 'C' TELEGRAPHY OR ¥, M. TELEPHONY

Maximum operating conditions

f <75 <75 <78 100 100 Me/s
P 640 8O0 1100 650 800 w
out
P 550 680 940 520 640 w
load
7 73 76 79 74 74 %
Va 2,5 3.0 4,0 3.5 4.0 kv
3 Ia 3560 350 350 250 270 mA
ng 500 500 500 500 500 v
1 35 30 25 17 16 mA
g2
_vgl 200 220 220 170 170 v
Igl 6.5 6,0 6.0 9,0 10 mA
Vin (oK) 290 305 305 235 240 v
i 2 2 2 w
Pload (driver) 12 12 1 0 0

pa 235 250 300 225 280 W
. . . W

pgz 17,5 15 12.5 8,5 8.0

A

JANUARY 1965 R Page D1



CLASS 'C' TELEPHONY ANODE AND SCREEN-GRID MODULA TION

Maximura operating conditions

C.C.8. 1,C.A.S,
f 75 75 75 30 Me/s
P 380 510 830 765 w
out
3 3
P oad 24 435 540 650 w
7, 69 74 76 77 %
v, 2,0 2,5 3,0 3,65 KV
I 275 275 275 275 mA
ng 500 500 500 500 v
I 2 40 as 36 30 mA
"Vg1 220 220 220 225 v
I o1 6.0 6,0 6,0 6.0 mA
Vingpk) 305 308 305 308 v
Pload (driver) 3.5 3.5 3.5 - w
P, 170 178 195 235 w
Py 20 19 18 15 w
For 100% modulation
P od 275 344 413 500 W
v 400 400 400 400 v
g2 (pk)
(.
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BEAM POWER TETRODE

QY4-400

CLASS 'B' LINEAR AMPLIFIER FOR SINGLE SIDEBAND OPERATION

Maximoum operating conditions at Ia

f

P.E.P
oul

P.E.P

lk*ds

JANUARY 1965

(o)

= 90mA

Single tone

300
15
0
140
3.0
400
56

60 Me/s
500
425

36

42

8§ & = =

3.0 Kk
810
140

90

-

B8 <<

Double tone
216
11
0

395
39

%2 <h b B
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Maximum operating conditions at 1a = 75mA

(©)

f 60 Mec/s
P.E.P . 600 w ( |
P.E, Pload 510 w
“ds 36 dB
Mds 40 dB
v 3.5 kv
a
ng 750 v
kY 135 v
gl
Ia(o) 75 mA
1 0 mA
g2{(o}
Single tone Double tone
Ia 280 200 mA ( '
I 12 8.4 mA
g2
3 0 1] mA
gl
vin(pk) 135 - v
Plo ad {driver) 3.0 - w
p 380 400 w
a
B 61 43 9
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BEAM POWER TETRODE QY4-400

Maximum operating conditions at Ia ©) = 65mA

£ 60 Mc/s
P.E, Pout . 650 w
P.E. Pload 550 W
*xk
d3 34 dB
*%,
d5 40 dB
v 4,0 kv
a
ng 705 v
kY 130 v
gl
1 65 mA
a(o)
I o] mA
g2{o}

Single tone Double tone

Ia 250 175 mA
Ig2 10 7.0 mA
Igl 0 0 mA
Yin (ok) 130 - v
Ploa q {driver) 3.0 - W
P, 350 375 W
ﬂa 65 47 %

**Third and fifth order intermodulation products.

Maximum values encountered at any level of drive voltage referred to the
amplitude of either of the two tones at that level,

***Adjust to give the desired value of Ia o)

] [
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CLASS 'AB2' AUDIO AMPLIFIER
Maximum operating conditions for two valves in push-pull

g
Vo

Ia.(o)

Ia (max. sig}

1gz {max, sig)

-

Vin (g1-g1) . m. 8.
Ploa d {driver)

Py
Ta

1,11

%.0

2.5
500
75
2x95
2 x 350
2x 30
2x7.0
205
8.6
2 x 320

CLASS "AB1' AUDIO AMPLIFIER

1.38

10

3.0
500
80
2x 90
2 x 350
2x 20
2x6.5
205
9.0
2 x 362
86

1.65
11,3

3.5
500
85
2 x 80
2 x 350
2x20
2x6.5
215
10,2
2 x 400
68

Maximum operating conditions for two valves in push-pull

kLY

Ia(o)

Ia {max, sig)

Igz {max, gig)

V.
Py
1

a

**Adjust to give the desired value of Ia

in (gl-gl)r.m,s,

0.85
6.8

2,5

760
130
2x 9
2x 318

2x11.6

184
2x 370

JANUARY 1965

1,11
8.9

3.0

750
137
2x 80
2 x 318
2x11
194

2 x 400
58

(0}

1.33
11.5

3,5
750
145
2x 70
2x 305

2x13.5
205
2x 400
63

1,75 kW

15

-

500

90

2x 80
2x 319
2x20

2x6.0

215

7.0

2x 400
69

1
14

'S

<8« b b B 43

=
[
(=]

2x60
2x 293
2x 15
212

2 x 400
66

=
2 B

csg<5bBE <<

.54 kW
.5 IQ
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BEAM POWER TETRODE QY4-400

-

g O

mlt ]

B5F Base

(According to B.5.448)}
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¥ ] ———
Glass chimney
All dimensions in mm
DIMENSIONS OF GLASS CHIMNEY
Inches Millimetres
L 2,441 62
M 3,937 100
N 4,018 102
o 0.709 18
Inch dimensions derived from original millimetre dimengions
(.
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BEAM POWER TETRODE QY4-400

ABSOLUTE MAXIMUM RATINGS

Class 'AB1' Class 'B' Class 'C' Class 'C*
or 'AB2' audio S.8.B. Telephony Telegraphy
C.C.8, I,C.A.S,
f max, - 110 75 30 110 Mec/s
v, max. 4,0 4,0 3.2 40 40 KV
ng max. *800 850 600 600 600 v
_vgl max. - - 500 500 500 v
Ik max. 400 400 330 330 420 mA
pa max. 400 460 270 270 400 w
P, 5 maX. 35 35 35 35 35 W
I . max, 25 - 25 25 25 mA
gl
pgl max. 10 - 10 10 10 w
R max, 250 250 50 b0 50 k2
gl-f
*This can be increased to 1, 0KV if T <120°¢,
base-seals
CATHODE
Directly heated, thoriated tungsten
vf 5.0 v
lf 14,1 A
CAPACITANCES
ca-gl 120 mp¥F
Cout 4.9 pF
¢n 12,7 pF
CHARACTERISTICS (measured at Va=2. 5kV, ng =50V, Ia =100mA)
Em 4,0 mA/V
'ugl-g2 5.1
JANUARY 1965
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MOUNTING POSITION

Vertical, base up or down

COOLING
Forced-air

Maximum temperatures

Anode seal 220 °

Base seals 180 OC

Bulb 350 °c
p, <250W

In order to keep within the temperature limits of the base seals, an air

3
flow of at least 5ft3/min (0.15m" /min} must be directed at the base and
commence immediately the filament is energised.

>250W
pa

; 3
An air flow over the envelope up to 14ft” /min (0.4 m3/min)will be required,
in order to assist the circulation of the cooling air, a glass chimney
surrounding the valves should be used,

PHYSICAL DATA

b kg
Weight of valve 0.42 0.19
Weight of valve and carton 6.5 2,95
(¢ valves per carton)
ACCESSORIES
Socket 40211/01
Angde connector 40624
Glass chimney 40666
DIMENSIONS OF VALVE
Inches Millimetres Inches Millimetres
A 0.728 18.5 max, D 0.354 9,0
B 5,000% 0. 236 127+6,0 E 0.354 9.0
C 3.425 87 F 2,441 62 max.

Inch dimensions derived from original millimetre dimensions
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BEAM POWER TETRODE QY4-400

T -
R T T
a gt V
(A)ZZTEL 180V T gva-400 1
40 am 128Y 51 vg2=1000V 1
3 100V H
A
= 75V
50V
.,
2 -/ 25V
A jor?
4 ov
-28y
42 -850V
) Cedurep -75V
100V
125V
150V
0 = 175Y
0 1 2 3 4 5 6
. - T 23
Igo ] av4-400 ] B
(A) Vg2 = 1000V
3 T
Vg‘]:
200V
180V~ |
) 1o0v-2
s50v~_ | H
ov.
-50V._ [¥ kY
S100V 4 a
45ov::: =
0 et =
6] 1 2 3 4 Vg (kv) B

ANODE AND SCREEN-GRID CURRENTS PLOTTED AGAINST ANODE
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BEAM POWER TETRODE QY4-400
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BEAM POWER TETRODE QY4-400
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V. H.F. POWER TETRODE QY4—500A

PRELIMINARY DATA

QUICK REFERENCE DATA

Forced-air cooled power tetrode, intended for use as .v.h.f. power
¢ amplifier or oseillator.

Class 'B’ Class 'b e

Television Telegraphy
or F.M,
TFelephony
fout . 220 186 Me/s
Pout 1200 630 w
f max. 220 220 Mc/s
Va max. 3.0 4,0 v
pa max. . 500 500 w

. This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES which precede this section
. of the handbook,

CLASS 'C' TELEGRAPHY OR F.M. TELEPHONY

Absolute maximum ratings

f max, . 220 Mc/s
Va max,

f< 120 Mc/s 4.0 kv

f < 220 Me/s 3.0 kV
Vg2 max. . 500 A\
-Vgl max, 500 v
Ia max, 350 mA
Ig2 max. 60 mA
1gl max, ' n 30 mA
pa max. 500 . w
Pg2 max. 30 w
pgl max. 10 W

Typical operating conditions

f - 110 110 110 186 Me/s
Va 2.5 3.0 4,0 3.0 kv
Vg2 500 500 500 500 v
=vgl 150 150 150 150 v
Ia 310 310 315 300 mA
Ig2 26 24 22 22 mA
Igl 15 16 16 11 mA
vin(pk) 230 230 230 220 \'
Pload {driver) 15 15 15 20 w
pa - 245 260 330 270 w
Pout 530 670 930 630 w
Pload 475 600 835 570 W
na 68.5 72 73.5 70 %

A

[Mullard |
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i
=
-t

OCTOBER 1963 N



CLASS 'B' TELEVISION SERVICE
Negative modulation, positive synchronigation,

Absolute maximum ratings - each valve

f max. 220 Mc/s
Va max, 3.0 kv
Vg2 max, 500 v
Ia (black) max, 350 mA
Ia (sync) max. 465 mA
pa {sync) max. 500 w
Pg2 {8ync) max. 30 W
pel (sync) max, 10 w

Typical operating conditions - two valves in push-pull.

f 220 220 Mc/s
B (-3. 0dB) 5.0 5.0 Mc/s
Va 1.85 2,4 kv
Vg2 500 500 \'
Vgl 100 100 v

vin (gl-gl) pk (sync) 280 370 v
ia (sync) 2x 285 2 x 400 ma
Ia (black) 2x 215 2x 300 mA
Ig2 (sync) 2x 20 2x 35 mA
Ig2 {black) 2x 2,0 2x 3.0 mA
Igl (syne) 2x 10 2x 15 mA
Igl (black) 2x 2.0 Z2x 5.0 mA
Pload (driver) 40 75 w
pa {black) 2 x 230 2 x 380 w
Pout {sync) 600 1200 w
Pout (black) 340 680 w
Pload {sync) 480 960 w
Pload (black) 270 560 w

CATHODE

Directly heated, thoriated tungsten

vi 5.0 v
If 13.5 A

CAPACITANCES
cin 12.8 pF
cout 5,6 pF
ca~gl 0.05 pF

CHARACTERISTICS (measured at Va = 2.5kV, Vg2 = 500V, Ia = 200mA)
gm 5.0 mA/vV
ugl-g2 8.0

COOLING
Tseals max, 150 EC
Tanode max, 150 C

ol

OCTOBER 1963 N Page D2
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V. H.F. POWER TETRODE QY 4_ 500 A

COOLING

In order to keep. within both temperature limits at pg = 500 W it may be
necessary to pass a minimum flow of air of 1.15 m" /min. {40 ft" /min.)
through the anode cooler. A flow of air must also be directed on the hase
and screen seals, This cooling should be applied before the application of
filament voltage and continued for three minutes after filament voltage has
been removed.

MOUNTING POSITION

Vertical, base up or down,

PHYSICAL DATA oz g
Weight of valve 17 490
Weight of valve and carton 40 1135

.
[ Mullard|
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DIMENSIONS
Inches Millimétres
A 4.724 120
B 1.496 38
C 0. 063 1.6 min.
D 2.638 67
E 2.374+ 0,014 60.3+ 0.35
F 0.563 14.3 min
G 0.158 4
H 1.575 40
J 1.378 35
K 0,500 12,7
L 0,563 14.3
M 2.008 51
N 1. 000 25,4
P 1.496 18
Q 0.315 8
oR 45°
A 3
| Mullard]| :
OCTOBER 1963 N Page D4
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V.H.F. POWER TETRODE QY4-500A
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V.H.F. POWER TETRODE QY4-500A
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R.F. POWER TETRODE

Application:  R.F. power amplifier, frequency
multiplier or modulator.
Power output: 1.76kW continuous rating.

frequency; 75Mcfs at full ratings, 110Mc/s at reduced ratings.

QY5-500

Construction: Glass, radiation or low velacity air coofed.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—TRANSMITTING VALVES which precede this

section of the handbook.

FILAMENT Theriated tungsten
Y
ht

MCOUNTING POSITION

CAPACITANCES
Cin
Cout
Ca—g1
CHARACTERISTICS (measured at l, = 120mA)
Em
Hgl-g2

COOLING

Vertical, base up or down

10 v
2.9 A
24 pF
8.3 pF
250 mpF
70 mAjV
9.5

In order to keep the temperature below the maximum permitted
vafues it may be necessary to direct an air flow onto the seals.

Tanode seal Max. 220 °C

Thase seals MAaX. 180 °C

Thulb max, 250 °C

CLASS ‘C’ TELEGRAPHY OR F.M. TELEPHONY
Limiting values {absclute ratings)

Vo max. (f < 75Mcfs) 5.0 kv

Ve max. {f = 110Mc/s) 45 kv

Pa max. 500 w

Viz max, 700 A

Pg2 Max. 65 w

—Vg1 max. 500 A

Pe1 Max. 25 wW

lie max. 600 mA

i pk, Max. 3.0 A

Rg1 -t max. 5.0 39

Typical operation

f <60 < 60 100 Mc/fs

Va 4.0 50 4.5 kv

Vg 600 600 600 v

Va1 -200 -200 -200 \'s

la 450 440 400 mA

ly2 90 80 70 mA

lg1 39 35 30 mA
¥inipk; 350 350 340 v
Pload(drl\-‘er) 22 20 30 w

Pa 390 440 500 W

Ta 78 80 72 A

Pon! 1 .41 1 76 13 kW

Pioaa ('-‘.irausf(‘r = 85 %) 1.2 1.5 1.1 kw

()
[Mullard |
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QY5-500

R.F. POWER TETRODE

CLASS “C’ AMPLIFIER (ANODE AND SCREEN-GRID

MODULATION)

Limiting values (absolute ratings)

Carrier conditions for a modulation factor of 1

f max.
Va max,
Pa Max.
Vgz max.
Pzz Max.
-V max,
Pg1 Max.
ik max.
ilegply MAX.
Rg1-¢ max.,

Typical operation

Screen grid modutated via a choke of 2H

Yinpkj
loaddriver)

Pa

Pe2

Ma

Pout

Pioaq ("]lransfor = 85 %

For 1007 modulation

Prﬂﬂd.

CLASS ‘B’ R.F, AMPLIFIER (5.5.B.)

Limiting values (absolute ratings)

f max.

Va max.
Pa MaXx.
Vg2 max.
Pgz Max.
I max,
ik(pk) max.
Rg1-r max.

JANUARY (%81 (1)

75 Mc/s
4.0 kY
330 W
700 \'
50 W
500 \'
25 W
520 mA
4.7 A
50 kQ
60 Mc/s

40 k
600 v
-~240 A4
380 mA
80 mA
20 mA
415 v
12 w
320 W
48 w
79 b
1.2 kW
1.02 kw
760 W
75 Mc/s
5.0 kV
500 w
700 A
65 w
550 mA
1.8 A
50 k<)
Page D2



R.F. POWER TETRODE

QY5-500

Typical operation

Fuqo)

lo (single tone)
la (two tone}
bgzi0;

g2 max. stg.y

gl (max. sig.)
¥in(pk)

Pa (max. sig.)
Pe2 (max. sig.)
Pgut (two tone)

Ta
P.E.P.
Pload (‘f]tmnsrcr =85 %)

CLASS ‘B’ AUDIO AMPLIFIER AND MODULATOR (TWO VALVES

IN PUSH-PULL)

Limiting values (absolute ratings)

Va max. 50 kY
Pa max. 500 W
Vg2 max. 700 \
Pgz Max. 65 W
-Vg1 max. 500 \4
lg1 max, 45 mA,
b max., 550 mA
i pky MAax, 1.8 A
Rg1 -1 max. 50 kQ
Typical operation
Va 4.0 4.0 5.0 kY
Vg2 600 600 600 v
Va1 ~62.5 40 -62.5 v
[ 2x45 2x55 2x50 mA
la (max. sig.y 2% 285 2x 366 2x290 mA
|g2 (max, sig. 2x 40 2x 60 2% 43 mA
lo1 2x13.5 2x18 2x13 mA
Vingl-gl r.os. 178 214 182 \
drive 2x1.5 2x25 2x1.5 W
Pa 2x 300 2x 340 21x340 W
Pout 1 -68 2.25 2.22 kW
Ra=a 20 16 26 kQ)
s 74 76.5 76.5 %
Dioe 4.7 5.0 5.0 %
()
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QY5-500

R.F. POWER TETRODE
WEIGHT
13.22

Valve only 375 O;
ACCESSORIES

Socket 40216

Clip for anode connection 40626
DIMENSIONS

Inches Millimetres

A 4.65 118 max.

B 0.374 9.5

C 0.984 25

D 6.9340.24 17616

E 0,984 25

F 1.06 27

G 0.374 9.5

H 319 =1 max.

J 1.50 81

(A
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R.F. POWER TETRODE QY5-500
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R.F. POWER TETRODE QYS'SOO
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QYS-SOO R.F. POWER TETRODE
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R.F. POWER TETRODE QYS'SOO
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QYS'SOO R.F. POWER TETRODE
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R.F. POWER TETRODE QY5'500
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QYS'SOO R.F. POWER TETRODE
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R.F. POWER TETRODE QYS'SOO
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QY5-500

R.F. POWER TETRODE
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R.F. POWER TETRODE QYS'SOO
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V.H.F. POWER TETRODE

QUICK REFERENCE DATA

QY5-800

Radiation and convection cooled tetrode intended for use as a linear

amplifier in single sideband suppressed carrier applications.

Linear Amplifier

Pout

f max.

V_ max.
a

p, max.

*P.E.Pout

To be read in conjunction with

Class 'ABl’

for 5.5.B.
operation
30
*1.3

30
5.5
800

Class 'C'
Telegraphy
or F.M,
Telephony
30
2.4

30
5.5
800

Me/s
kW

Mec/s
kV

GENERAI, OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

CLASS 'C' TELEGRAPHY OR F.M. TELEPHONY

Maximum operating conditions

i P¥

v
P]oad (driver)
P

a

DECEMBER 1964

30 Me/s
2. kW
2. kW

80 %
5.0 kV

600 mA
600 v
185 mA
240 v

20 mA

300 v
10 w
600 W
Page D1



CLASS 'AB1' LINEAR AMPLIFIER FOR SINGLE SIDEBAND GPERATION

Maximum operating conditions

i
P.E.P,
P.E.P_

>
dy

*

*d5

t
ad

va
Voo
F Aok _vgl
alo)
I
£2(0)

I

I
a

]gz

Igl
Vin(pk)
Pload
Py

a

(driver)

Single tone

465
85
0
100

3.0
560
69

30
1.3
1.1

35

40

4.0
600
110
150

8.0

Double tone
330
40
0
100

49

Mc/s
kW
kW

88 4<%

agsiqagg

**Third and fifth order intermodulation products , Maximum values encountered

at any level of drive voltage referred to the amplitude of either of the two

tones at that level,

***Adjust to give the desired value of Ia

ABSOLUTE MAXIMUM RATINGS

Class 'AB1’

5.8.B.

f max, 30

Va max. 5.5

ng max 800

-Vgl max 500

Ik max. 700

p, max. BOO

pg2 max, 120

Igl max 0

pgl max ¢

Rgl-f max. 20
T
Mullard

DECEMBER 1964

lo)”

Class 'C'

Telegraphy
30 Me /s
5.5 kV
B0G v
500 v
925 mA
800 w
120 w
35 mA
40 w
20 2
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V.H.F. POWER TETRODE QY5-800

CATHODE

Directly heated, thoriated tungsten

Vi 7.5 v
If 22.6 A
If (gurge) 4 A
CAPACITANCES
Ca-gl 100 nF
Cout 9.5 pF
c, 47.6 pF
in

CHARACTERISTICS (measured at Va = 4.0kV, ng = 600V, Ia = 200mA)

€n 10 mA/V
}lg‘l g2 5.1
MOUNTING POSITION Vertical
COOLING

Radiation and convection.

Maximum temperatures

Anode seal 220 oc
Base seals 180 oC
Bulb 350 oc

PHYSICAL DATA

b kg
Weight of valve 1.4 0.62
Weight of valve and carton 5.0 2,25
ACCESSORIES
Socket 40216
Ancde clip 40665
G
Mullard

DECEMBER 1964 \v/ Page D3



E
a
92 — e ———
gl e e 4 1]
B5K base
fof (according to BS448)
DIMENSIONS
Inches Millimetres

A 6.023 153 max.
B 0.374 9.5
C 0.984 25
D 8.465 1 0,235 215+ 6.0
E 3.189 81 max,

Inch dimensions derived from original millimetre dimensions.
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V.H.F. POWER TETRODE QYS-SOO
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V.H.F. POWER TETRODE
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R.F. POWER TETRODE QY5'3000A
QY5-3000W

QUICK REFERENCE DATA

Power ftetrodes intended for use in V.H.F. television transmitters. The
QY5-3000A is forced-air cooled, and the QY5-3000W water cooled.

Class 'C' Class 'C’ Class ‘AB' Class ‘B’

telegraphy television S.8.B. A.F.
f max. 220 220 220 — Mc/s
Va max. 5.0 4.0 5.0 50 kv
pa Max. 3.0 3.0 3.0 3.0 kw
Performance
f 75 220 30 — Mc/s

Pout 4.1 4.0 1.57 9.5 kW

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—TRANSMITTING VALVES which precede this
section of the handbook.

FILAMENT
Thoriated tungsten

\ {3 6.3 v
Iy 325 A

CAPACITANCES

Cin 235 pF
Cout 8.4 pF
Ca-gl < 350 mpF

CHARACTERISTICS (measured at ¥V, = 4.0kV, |, = 2.0A)
gm 19 mAjY
g1-g2 8.5
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QY5-3000A R.F. POWER TETRODE
QY5-3000W

COOLING
Taeals Max. 180 °C
Thu.lb max. 250 °C
@YS5-3000A

In order to keep within the temperature limits it may be necessary to
direct a flow of air on to the seals.

The amount of forced-air cooling required for this valve depends upon the
anode dissipation and the height above sea-level.

Typical values of inlet temperature, rate of flow of air and pressure differ-
ence between the inlet and outlet of the housing are given in the following

tabie.
Pressure
Height Rate of difference
Anode above Inlet flow of between
Dissipation sea-level Temperature air per minute inlet and
outlet
Pa h Tin
(kW) (m)  (f) Q) (m?) (ft}}  (mm HyQ) (in HyQO)
1.0 0 0 35 1.8 63.6 10 0.39
1.0 0 0 45 22 742 15 0.59
1.0 1,500 4,91 35 2.2 74.2 13 0.51
1.0 3,000 9,842 25 23 81.2 13 0.51
2.5 0 0 35 4.5 158.9 60 2,36
2.5 0 0 45 54 190.7 85 3.35
2.5 1,500 4,921 35 54 190.7 73 2,87
25 3,000 9,842 25 58 2048 75 2.95
3.0 0 0 5 5.7 201.3 95 3.74
QyY5-3000W

Typical values of inlet temperature, rate of flow of water and pressure
difference between the inlet and outlet housing at various anode dissipations
are given in the following table:—

Pressure
difference
Rate of between
Anocde Inlet flow of inlet and
Dissipation ~ Temperature water per minute outlet
P T
(W) ¢ (litres) @)  (atm)
1.0 20 25 0.55 0.073
1.0 50 3.0 0.66 0.1
2.0 20 2.5 0.55 0.073
2 50 4.8 1.06 0.25
3.0 20 3.0 0.66 0.105
3.0 50 6.9 1.52 0.55

In order to keep within the temperature limits it may be necessary to
direct a flow of air on te the seals. Air cooling will in general not be
necessary at frequencies =75Mc/s and V,<40kV (V,<3.2 kV for
class “C" anode and screen-grid modulation). At Va<5.0 kV (Vo<4.0 kV
for class “C” anode and screen-grid modulation) air cooling will in general
be necessary at all frequencies.
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R.F. POWER TETRODE

QY5-3000A
QY5-3000W

CLASS “C” TELEGRAPHY OR F.M. TELEPHONY

Absolute maximum ratings

¥, max, {f < 110Mc/s) 5.0 kv
Va max. {f < 220Mc/s) 4.0 (3%
Y2 max. 800 v
-¥g1 max, 500 \')
la max. 1.1 A
pa Max. 3.0 kw
Pxz Max. 100 W
Pg1 Max. 30 w
Typical operating conditions
f 75 110 75 110 Mc/s
Va 5.0 5.0 4.0 4.0 k¥
Vg 800 800 800 800 v
Ye1 -250 -250 -250 ~250 v
fa 1.1 1.1 11 1.1 A
lg2 100 100 120 120 mA
la1 70 70 80 80 mA
Vinipk] 480 480 500 500 v
Pirive 30 30 36 36 W
Pout 4.1 39 3.15 2.9 kw
Ha 74.5 71.5 72 69 b

CLASS “C” ANODE AND SCREEN-GRID MODULATION

Screen-grid modulated through a choke of 60H

Absolute maximum
factor of 1.

ratings

Carrier condition for a modulation

¥, max. (f << 110Mc/s) 4.0 kV
Vo max. (f << 220Mc/s) 3.2 kv
Vg2 max. 800 v
—Vg1 max. 500 v
1, max. 200 mA
Pa max. 20 kW
*Pge Max. 100 wW
Pe1 Max. 30 W
*For other methods of modulation, Pg2 max. = 65W,
Typical operating conditions

VYa 4.0 kY
Ve 800 v
Vet -375 v
[ 900 mA
Igg 120 mA
11 85 mA
¥inipk) 625 v
drive 48 hAd
Pout 2.7 kW
fa 75 %

For 100%, modulation
Pmod. 1 8 kW

(.
[Mullard|
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QY5'3000A R.F. POWER TETRODE
QY5-3000W

CLASS “C” GRID-MODULATION FOR TELEVISION SERVICE
(with positive modulation and negative synchronisation)

Absolute maximum ratings

f max. 220 Mc/s
V., max. 4.0 kY
Vg max. 800 v
Vg1 max. 500 A
l {(peak white) max. 1.1 A
lg1 (peak white) max. 80 mA
P;y (peak white) max. 44 kW
pa {peak white) max. 3.0 kw
Pg2 (peak white) max. 100 W

Typical operating conditions for 2 valves in push-pull

f 170-220 170-220 Mc/s
*Bandwidth {~1.5db) — 6.5 Mc/s
*Bandwidth (-3.0db) 75 12 Mc/s

VYa 4.0 4.0 kY

Yo 800 800 A

V1 (peak white) -230 -230 v

Ve (black) -380 -380 \

Vin(gl-gl)pk 850 850 v

la {peak white) 1.7 21 A

la {black) 0.5 0.6 A

lgz (peak white) 80 50 mA

lga (black) 10 10 mA

Ig1 {peak white) 25 50 mA

1g1 {black) approx. 0 0 mA
1Parive (peak white) 200-300 300400 W

Pou: {peak white) 4.0 28 kW

Poui (black) 360 250 W
1P1oaa (peak white) 2.8 1.96 kW

*Bandwidth based on a single LC circuit.
tincludes power dissipated in circuit and loading resistors.

IWith a circuit transfer efficiency of 709,.

OCTORER 1962 S Page D4
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R.F. POWER TETRODE QY5'3000A
QY5-3000W

CLASS “B” FOR TELEVISION SERVICE

(with positive modulation and negative synchronisation)

Absolute maximum ratings

f max. 220 Mc/s
Va max. 4.0 kv
Vg2 max. 800 v
la (peak white) max. 1.1 A
le1 (peak white) max. 80 mA
Pin {peak white) max. 44 kW
pa (peak white) max. 3.0 kw
pez (peak white) max. 100 W

Typical operating conditions for 2 valves in push-pull

f

170-220  Mcjs

*Bandwidth (-1.5 db) 65 Mcjs
*Bandwidth (-3.0 db) 12 Mc/s
Va 4.0 kv
ng 800 v
Vi1 -150 v
Vinigi-gnon (peak white) 700 v
¥intal-glipky (black) 350 v
la (peak white) 2.1 A
12 (black}) 0.6 A
lg2 (peak white) 50 mA
lgz (black} 10 mA
le1 {peak white} 50 mA
lg1 (black) (approx.) +] mA
1Parive {peak white) 200 to 300 w
Pout (peak white) 28 kW
Pout (black) 250 W
1Pioaa {peak white) 1.96 kW
*Bandwidth based on a single LC circuit.
+Includes power dissipated in circuit and loading resistors.
FWith a circuit transfer efficiency of 709,
()
[Mullard]
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QY5'3000A R.F. POWER TETRODE
QY5-3000W

CLASS “C” GRID-MODULATION FOR TELEYISION SERVICE
(with negative modulation and positive synchronisation)

Absolute maximum ratings

f max. 220 Me/fs
¥, max. 4.0 kv
Vga max. 800 v
Vg1 max. 500 v
la (sync.) max. 1.5 A
Piy {sync.} max. 6.0 kW
ps (sync.) max. 3.0 kW
gz {sync.) max. 100 w
Pg1 (sync.} max., 30 w

Typical operating conditions for 2 valves in push-pull

f 170-220 170-220 Mc/s
*Bandwidth (-1.5 db) 6.5 — Me/s
*Bandwidth (-3 db} 12 7.5 Mejs

A 4.0 4.0 kY

Vez 800 800 A

Vg1 {sync.) -150 -15¢ v

Ve {black) -230 ~230 v

Vi (white) -450 —450 Y

Vin(gl-gl)pk 850 850 v

la {sync.} 2.75 275 A

la (black) 21 1.7 A

lg2 (sync.) 110 250 mA

lga {black) 50 80 mA
lg1 (sync)) 100 80 mA

Ig1 {black) 50 25 mA
1Parive (sync.) 300400 200-300 w

Pout (sync.) 5.0 59 kw

P()ut (black) 28 40 kW
$Pioaa (sync.) 3.5 413 kW

*Bandwidth based on a single LC circuit.
fIncludes power dissipated in circuit and loading resistors.

TWith a circuit transfer efficiency of 709%.

-
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R.F. POWER TETRODE QY5'3000A
QY5-3000W

CLASS “B” FOR TELEVISION SERVICE
(with negative modulation and pesitive synchronisation)

Absolute maximum ratings

f max. 220 Mc/s
¥, max. 40 kv
Vez max. 800 A%
Iz {sync.) max. 1.5 A
Pin {sync.) max. 60  kw
pa (sync.) max. 3.0 kw
Pe2 {sync.) max. 100 W
pe1 {sync.) max. 30 W

Typical operating conditions for 2 valves in push-pull

f 170-220 Mg/s
*Bandwidth (-1.5 db) 65 Mcjs
*Bandwidth (-3 db) 12 Mc/s

Va 4.0 kv

Ve 800 v

Vi -150 v

Vin(gl-giok (Sync.) 850 ¥

Ving1-gLpk ( black) 700 \'

la {sync.) 275 A

Iy (black) 2.1 A

lg2 {sync.) 110 mA

1g2 {black) 50 mA
le1 {sync.) 100 ma
le1 (black) 50 mA
Tpdrive (sync.) 300-400 wW

Pout (sync.) 5.0 kv

Pout (black) 28 kW
1P1oan (sync.) 35 kW

*Bandwidth based on a single LC circuit.
tincludes power dissipated in circuit and loading resistors.

$With a circuit transfer efficiency of 70%,.

A
[Mullard|
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QY5-3000A R.F. POWER TETRODE
QY5-3000W

CLASS “AB” SINGLE SIDEBAND SUPPRESSED CARRIER
Absolute maximum ratings

f max. 200 Mc/s
V. max. 5.0 k¥
Vg2 max. 1.0 kY
Pa Max. 3.0 kw
Pg2 Max. 100 w
Ik max. 1.2 A
ik(pk) max. 38 A
=Vg1 max. 500 \i

Typical operating conditions
Envelope peak to average = 1 and < 2

f 30 30 30 Mc/s
N 5.0 5.0 5.0 k¥
Vgz 1.0 1.0 1.0 k¥
*WVe1 -120 117 -85 v
|a(o) 200 200 500 mA
“Single tone" modulation, maximum signal conditions
la 474 505 640 mA
lga 20 70 15 mA
igi 0 20 0 mA
Vin{pk) 120 134 85 A
Pluad:driver) 3.0 5.0 3.0 w
Pa 1.02 0.96 1.82 kw
Pe2 20 70 15 w
Pout 1.35 1.57 1.38 kW
T 57 63 43 A
Proaa 1.15 1.34 117 kW

“Two tone” modulation, maximum signal conditions

la 351 380 576 mA
lgz 8.5 25 7.0  mA
be1 0 1.5 0 mA
Vin(pk) 120 134 85 v
Pluadfdriver) 1.5 15 1.5 W
Pa 1.08 112 219 kW
Pez 8.5 25 7.0 w
P.E.Pout 1.35 1.57 1.38 kw
Pout (mean) 675 785 690 w
T, 38 41 24 %
P.E.P(1oa) 1.15 1.34 117 kw
1Di.m. 33 30 12 dB

*Vei is set to give the lyop and will vary slightly from valve to valve.

1The voltage amplitude of all intermodulation products are below this
level, which is referred to the amplitude of either of the two tone
frequencies. Relative to the peak envelope power these figures will be
increased by 6dB. The figures are measured at full drive.

)
[Mullard |
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R.F. POWER TETRODE

QY5-3000A

QY5-3000W

CLASS “B” A.F.

Absolute maximum ratings

Va max. 5.0 kY
Vea max. 800 v
I max, 1.7 A
ik(pk) max. 5.3 A
Pa Max. 3.0 kw
Pga Max. 100 w
Pg1 Max. 30 w
Typical operating conditions for 2 valves in push-pull
Va 5.0 5.0 4.0 40 kv
Vea 800 800 800 800 v
Vi1 -107 -107 -103 -93 v
lato) 3100 2x100 2x100  2x 150 mA
la (max. sig.) 2x11 2x1.46 2x0.6 2x1.37 A
lga (max. sig.) 2x50  2x120 2x60  2x75 mA
It 2x40  2x150 2x11 2x84 mA
vin(gl—gl]r.m.s. 420 505 259 414 V
Parive 2x M 2x50 2x2.0 2x40 w
Pa 2x1.9 2x2.55 2x0.9 2x 236 kW
Na 65 &5 62 57 %
Ry-a 5.0 7 7.0 343 KkQ
Pout 7.2 9.5 30 625 kw
ACCESSORIES
Filament and control grid clips 40634
Scresn grid connector 40622
Insulating pedestai (QY5-3000A) 40635
Water jacket (QY5-3000W) K713
PHYSICAL DATA
QY5-3000A QY5-3000W
Weight of valve 4.96 077 b
2.25 035 kg
Weight of valve plus carton 12.6 2.4 b
8.7 11 kg
™
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QY5“3000A R.F. POWER TETRODE
QY5-3000W

()

OUTLINE DRAWING OF QY5-3000A
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R.F. POWER TETRODE QY5'3000A
QY5-3000W

DIMENSIQONS
Inches Mitlimetres
A 3.445 ] 87.5 max
B 3.583+0.031 91+0.8
C 3.799+0.015 96.5+0.4
D 0.098 + 0.020 25+05
E 2.008+0.015 51+0.4
F 0.098+ 0.020 2.5+0.5
G 0,630 16 max
H 6.614 168 max
J 1.535+0.039 319+1.0
K 0.354 + 0.004 9.0+ 0.1
L 2756+ 0,015 70+ 0.4
M 0.394 10 min
AA 0.591 +0.002 1540.05
AB 0.787 +0.002 20+0.05
AC 0.394+0.002 1040.05
AD 0.295+ 0.002 7.5+0.5

Inch dimensions derived from original millimetre dimensions.
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QYS'BOOOA R.F. POWER TETRODE
QY5-3000W

OUTLINE DRAWING OF QY5-3000W
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R.F. POWER TETRODE QY5'3000A
QY5-3000W
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QY5'3000A R.F. POWER TETRODE
QY5-3000W
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R.F. POWER TETRODE QY5'3000A
QY5-3000W
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R.F. POWER TETRODE

QY5-3000A
QY5-3000W
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R.F. POWER TETRODE QY5-3000A
QY5-3000W
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QY5-3000A
QY5-3000W

R.F. POWER TETRODE
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R.F. POWER TETRODE QY5'3000A
QY5-3000W
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R.F. POWER TETRODE

QY5-3000A
QY5-3000W
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QY5-3000A
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R.F. POWER TETRODE
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OPERATION OF TWO VALVES AS R.F. AMPLIFIER CLASS

WITH NEGATIVE MODULATION AND POSITIVE

TELEVISION SERVICE,

SYNCHRONISATION
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TETRODE o QYS 50-P40

Application:
Ratings: 50kY, 40A
Construction: Silica envelope

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—TRANSMITTING VALVES which precede this
section of the handbeok.

FILAMENT Thoriated tungsten
‘ |-0.5
Vi M5 43 v
Iy 64 A

The filament current must never exceed a surge value of 100A at any time
during the warming-up period.

MOUNTING
Position Vertical, anode terminal uppermost

The valve may be supported by a semi-rigid, or cushioned, insulating clamp
around the silica envelope. Alternatively, it may be purchased already
fitted in a holder with plug-in contacts.

CAPACITANCES

€y gl 3.0 pF

Cul-ull 45 pF

Cu -ull A pF
CHARACTERISTICS

gm (Vs = 10kV, Iy = 30A} 38 mA/Y

Hgl-g2 (Va. - 10kV, |a = BOmA) 4.0

—Va1 (la = 1mA at Vo = 55kV, Vg3 == 5.0kV) <34 kY

COOLING

Natural coeling

Tseuls Max. 260 “C

Tanode Max. 810 “C

RADIATION HAZARD
There is considerable X-radiation from this valve and equipment should
incorporate adequate shielding for the safety of operator. Lead sheet of
1mm thickness is satisfactory but it must extend far enough to stop reflec-
tions through small gaps and holes as well as the direct radiation from the

[Mullard!
MARCH 1959 (1) “v—' Page D1
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QYS$50-P40

TETRODE
PULSE MODULATOR
Limiting values {absolute ratings}

Ya(pk) M2ax. 55 kY
Y. max. 50 kV
ng(l,} max. 6.0 k¥
Vg2 max. 5.5 kW

-V max. 7.0 kY
Ix(pulse) max. for t, < Sus 50 A
Duty factor max. 0.001
pa Max. 700 W
Pg2 Max. 250 w

Qperating conditions

ty 5.0 1.0 s
Duty factor 0.0005 0.0005
Ya 50 45 kV
Ve 5.0 5.0 k¥
Va1 —4.0 -3.2 kv
Vei(pulse) 4.3 38 k¥
lu(pulse) 30 40 A
Iy 15 20 mA
ly2 1.0 1.0 mA
Ly * B
Ra 6.0 20 k2
1Ra{pulse) 7.0 2.0 A
Ricaa(effective) 1.8 1.0 k2
linad(pulse) 23 38 A
Viaa{pulse) 43 37 (3%

*The grid current is negative and the power supply should have

an impedance of approximately 3000,

MARCH 1959 (1) P

Page D2
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TETRODE QYSSO-P40

(@
a
Length of onode lead
approx. 1952, End tinned
— for 13min.
—A———
Length of exposed
+3 lead between the
ox Q 100-1'5 valve ferrule and
oo o ? = the cable entry of
a O E the terminal:—
| A=137,B=92,C=Ill,
gl 92
@ r
f f e == - Plane for termination

of leads.

All dimensions in mm

MARCH 1959 (1) \v/‘ Page D3
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QY$50-P40

Mullard}

GRID YOLTAGE = 5kV
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TETRODE | QZ06-20

QUICK REFERENCE DATA

Quick heating Y.H.F. power amplifier for mobile transmitters.
70%, power output in less than half a second.

f max. 175 Mc/s
Va max, 650 \'
pa Max. 25 w
Performance
f 60 Mc/s
Pout 65 w

These data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES which precede
this section of the handbook.

CLASS ‘C’ TELEGRAPHY OR F.M. TELEPHONY {Intermittent mobile
service)

Absolute maximum ratings

f max. 175 Mc/s

¥y max.
f < 60Mcjs 650 \i
f = 175Mc/s 400 v
Vg2 max. 200 A
=V max. 150 v
la max. 160 mA
lg1 max. 5.0 mA
Pa Max. 25 w
Pgz max. 5.0 w
Rg1—k max. 30 k(2

Typical operating conditions
f 60 175 Mc/fs
Va 600 400 v
Vo 180 190 Y
~Var 71 54 v
la 150 150 mA
Ige 15 15 mA
Ig 28 21 mA
Yin(pk} 91 68 v
Pioaa (dl’iVEl‘) 2.0 5.0 W
Pa 25 25 W
Ps2 2.7 29 W
Ta 73.5 58 %
Pout 65 35 w
Pload 53 28 w
()
Mullard
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QZ06-20 UK Serone

CLASS ‘C* ANODE AND SCREEN GRID MODULATION (Intermittent
mobile service)

Absolute maximum ratings
Carrier condition for a modulation factor of 1

f max. 175 Mc/s
V, max.

{ < 60Mc/s 480 v

f = 175Mc/s 350 v
¥Ygo max. 250 A\

-V max. 150 A\
ly max. 120 mA
lyr max. . 35 mA
Pa 14 W
Pg2 Max. 2.0 w
Rg: .k max. 30 k{2
Typical operating conditions
f 60 60 Mc/s
Va 475 400 ¥
Va2 135 150 ¥
-V 77 87 A
la 94 112 mA
lya 9.0 12 mA
la1 28 34 mA
¥in{pk) 95 107 v
Pioaq {driver) 0.3 0.4 W
P 11 13 w
Pe2 1.2 1.8 w
Ya 75 A Yo
P(Jut 34 32 wW
Prowa 29 27 w
Tjtransfer 85 85 L
CATHODE

Quick heating filament. 70%, P,y in less than 0.5 second.
Vi 1.6 v
It 32 A
Frequency of filament supply

Sine wave max. 200 c/fs

Square wave Any

The filament has been designed to accept temporary variations in supply
voltage of £15%,.

CAPACITANCES

Ca-pt < 240 mpF
Cin 13.5 PF
Cout 8.5 PF
()
[Mullard]
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TETRODE QZ06-20

CHARACTERISTICS (measured at V, = 200V, V,» = 200V, |, = 100mA}

gm 7.0 mA/V
gl- g2 4.5
COOLING
Radiation and convection
Thun Max. 220 °C
MOUNTING POSITION Any
PHYSICAL DATA
Weight of valve {Sg.oa o:
. 30 oz
Weight of valve plus carton 85 g
ACCESSORIES
Socket 5903/13
Anode cap 28906 022
39-5
max
a
Qe iy
fibp.s g1
3
# £
g2 @@ @@ Mops £ «
o E
g2 —i [is]
gl — £ @@ ©© tr 8
f4bp,s M

' #ibp.s Octal Base
I
Connect contacts .4 and 6

together and contacts 2 and7
together externally to reduce
the effective contact 44max

resistance .

All dimensions in mm

JULY 1963 \'v/l PI‘. D3






TETRODE QZ206-20
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QZ06-20 S errooe

150

1 Q706 -20 Bloss
LTI
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i +30V
iy
——+10 V
100 "[ =0V
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o { 1
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LAY -
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0 200 400 600 V,, (V)
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(mA) IpREE
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™ I
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- + 20V
™ -
0 i ?-IIOJV I
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SCREEN-GRID AND CONTROL-GRID CURRENTS PLOTTED AGAINST
ANODE VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER.
Vgz = 150V
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TETRGDE QZ06-20

7?00 QZ06-20 Lizd]
TTTTT
(mtjA) Vg2=200V
1000
- V"‘ = 30V
v =25V
800 Y -—— 20 V
] H ] 15V
T T =10V
600 ] . BN = %
. o tias
i ovH
400 =caniil ~5v
A = ]
r = —10v
L —15V
200 { r 1 ] 20 V
s —25Y
7 & 30V
= —35V
L 40V
0 —50V
0 200 400 600 Vo(v) 800

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER.
Vg = 200V
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QZ06-20 S errone
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SCREEN-GRID AND CONTROL-GRID CURRENTS PLOTTED AGAINST
ANODE VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER,
Vs = 200V
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