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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R.F. POWER TRIODE

Power triode in silica envelope, rated for Tx I 0-4000

a maximum dnode dissipation of 4 KW.
Primarily intended as self-excited
oscillator in R.F. heating equipment but
may also be used for communications

purposes.
PRELIMINARY DAT,
FILAMENT
Pure tungsten suitable for A.C. or D.C. heatihg
Marked Vi .34 1.0 v
le (approx.) 47. A
{Marked volts give 6.0 amps emission at 909 atfon)
CAPACITANCES
Cor |3 5 upF
Cat puF
Cag 2| o upF
CHARACTERISTICS : (
At Vo = 10 kV fa = 0.32
gm 4.5 mA/vV
k €}
~
LIMITING VALUES 0
*Vamax. 7 Mc/s k¥
*¥a/max. (at 10 Mc/s) kv
. (at 20 M¢fs}) k¥
kY
. A
B . 350 mA
-700 v
3 k Q2
20 Mc/s
TYPICAL O NG CONDITIONS
As Class «C"’ scﬂlator at f = 3.5 Mcfs
n 12 kv
-500 A
N 1.1 A
te 0.2 A
Ydrive (pky 1,100 v
Pdrivc 220 w
S Pout 9.7 kv
Pa 35 kW
n 73.5 o,

*Flgure uoted does not include ripple and H.T. regulation which

should not exceed 25%,.

WEIGHT Valve only 21b. 8 oz. (1.14 kg.)

ISSUE 2 \v/

TX10-4000 153.1



TX10-4000

R.F. POWER TRIODE

Power triode in silica envelope, rated for
@ maximum anode dissipation of 4 KW,
Primarily intended s self-excited
oscillator in R.F. heating equipment but
may also be used for communications

purposes.
104 mm.
max.
FILAMENT VOLTAGE TAB '
383 rm,|
£
g, 3E
vt
Bic
T
1
165
(.
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R.F. POWER TRIODE Tx I 0 4000
Power triode in silica envelope, rated for -

a maximum anode dissipation of 4 KW.
Primarily intended as self-excited oscil-
fator in R.F. heating equipment but may also be used for communications purposes.
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Tx l 0 4000 R.F. POWER TRIODE
- Power triode in silica envelope, rated for

a maximum anode dissipation of 4 KW.
Primarily intended as self-excited oscil-
lator in R.F. heating equipment but may also be used for communications purposes.
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WATER-COOLED R.F. TRIODE Tx I 2 I 2w
High-power water-cocled triode, intended for -

R.F. heating applications.

This data should be read in conjunction with ** Operating
Notes, Part 1—Power Valves " included in this volume of
the Handbook.

FILAMENT
Pure Tungsten, suitable for a.c. or d.c. ©
Marked Vy 19+1.0 v
le {2pprox.) 72 A
{Marked volts give 10 amps emission fp ration.)
E 25 upF

CAPACITANCES (Measured without wa

Cg 1
Ca_t 2.2 unF
Ca_g 30 upF

CHARACTERISTICS (At V,=10

Em 9.0 mA/Y
w 45
ra 50 k(2
LIMITING VALUES
*¥um 12 kv
Pa kw
Pe 350 w
lg 4 A
Min?rate of How of wat 3 0 gal/mm
X-water outlet temp °C
*At higher freguencies) the permjssible anode voltage is reduced o
the followifig p ages of ¢ :
{ 20 25 - 40 Mc/s
9% of Vihax. 85 65 35 %
MAXIMUM TING CONDITIONS AS SINGLE VALVE RF
POWER O II@AT_ R
/
8.0 10 12 k¥
-290 —460 -375 v
2.4 2.5 26 A
250 130 140 mA
13 1.5 1.4 kV
320 200 200 w
1.6 1.9 2.3 k &2
13 16.7 21.5 kv
6.2 8.3 9.7 kW
(A 3
[Mullard]
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2 2w WATER-COOLED R.F. TRIODE
Tx I - I High-power water-cooled triode, intended for

R.F. heating applications.

R.F. HEATING APPLICATIONS

For these applications, individual requirements should be discussed
with Industrial Technical Service Department, Mullard Limited.

OPERATING NOTES

{(a) It is essential that the filament seal be cooled with a blast of air.
All cocling supplies should commence before the application of
any volrage.

(b} The resistance of the filament when cold is 0.021 {). The filament
current must never be allowed to exceed 105 amps.
If the valve is operated for periods greater than 15 minutes without
the applied anode voleage, the filament voltage must be reduced
to one half its normal value during the stand-by period.

ISSUE 2 g TX1242w  158-2
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WATER-COOLED R.F. TRIODE Tx I 2 I 2w
High-power water-cooled triode, intended for -

R.F. heating applications.

369113

70016

. 9
f 1
h g Details of Water Jacket
| availgble on request.
5 L
DIA
All dimensions in mm. (2]
()
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R.F. heating applications.

High-power water-cooled triode, intended for

WATER-COOLED R.F. TRIODE

TX12-12W

()

TX12-12W 1594
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WATER-COOLED R.F, TRIODE Tx I 2 I 2w
High-power water-cooled triode, intended for -

R.F. heating applications.

T TXI2—i2W 213
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YOLTAGE AS PARAMETER
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Tx I 2 I 2w WATER-COQOLED R.F. TRIODE
- High-power water-cooled triode, intended for

R.F. heating applications.
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VARIATION OF CATHODE EMISSION WITH DEVIATION OF FILAMENT
VOLTAGE FROM MARKED VALUE SHOWING VARIOUS DEGREES OF
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WATER-COOLED R.F. TRIODE Tx I 2 20w
High-power water-cooled triode, primarily -

intended for use in the output stage of

communications transmitters, also suitable for R.F, heating purposes.

FILAMENT
Pure tungsten, suitable for a.c. or d.c. operation.
Marked V; 1854 05 V
Iy (approx.) 85 A
(Marked volts give |0 amps emission fo o ation).

CAPACITANCES
Cut 28 wuf
Ca.r 1.5 p.y.F
Ca_y 26 uuf

CHARACTERISTICS (At V=12 kV
gm

Iy

11 mA/fvV

ra 35 kQ
LIMITING VALUES

VY, max. kv

A

A

kv

Mc/fs

gal/min

°C

°C

TYPICAL OPERATIN
AMPLIFIER (At f=| s

TYPICAL O‘E\Q:%G CONDITIONS AS CLASS B’ AMPLIFIER

WITH MODUL INPUT (At f=1 Mc/s)
Vs, 12 kY
Vg -300 v
(Carrier) {(Peak valuesfor 100°%, mod.)
L 1.1 2.5 A
e - 0.2 A
Yiarive (pk) 430 860 v
drive - 160 w
Pout 4.25 19 kW
Pa 9.0 1 KW
Y 32 65 A

_— — (Y
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WATER-COOLED R.F. TRIODE Tx I 2 zow
High-power water-caoled triode, primarily -

intended for use in the output stage of

communications transmitters, also suitable for R.F. heating purposes.

FILAMENT
Pure tungsten, suitable for a.c. or d.c. operation.
Marked V¢ 1854 05 V¥V
lr {approx.) 85 A
{Marked volts give 10 amps emission fo ation).

CAPACITANCES
Cg 1 28 wnF
Cat 1.5 wieF
Ca g 26 y.y.F
CHARACTERISTICS (At V.—12kV |,
Em mAfV
e 3
ra . k 0

LIMITING VALUES

Yo max. kv
Ik max A
lg max 3 A
pa Max. kv
f max Mcjs
Min. ¥ gal/min
Max, wal °C
Ma °C
TYPICAL OPERATIN
AMPLIFIER (At{=1 ‘
kv
v
A
A
kY
w
kW
kW

o/
i

TYPICAL O%G CONDITIONS AS CLASS “8' AMPLIFIER

WITH MODUL INPUT (At f=1 Mc/s)
Va 12 kv
Vg -300 v
(Carrier) (Peak valuesfor 100°%, mod.)
1y 1.1 2.5 A
1, - 0.2 A
Yirive pk) 430 860 v
drive - ]60 W
Pour 425 19 kW
Pa 9.0 11 kwy
7 32 63.5 A

- ) i ()
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V.H.F. POWER TRIODE TY2 I 25
-

All-glass triode rated for a maximum anode

dissipation of 135W and suitable for use at

frequencies up to 200 Mc/s.

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS - TRANSMITTING VALVES preceding this sec-
tion of the handbook.

FILAMENT Thoriated tungsten
Vi 6.3 v
le 5.4 A

MOUNTING POSITION Vertical only, base up or down,

CAPACITANCES
Ca_g 55 pF
Cg 1 5.5 pF
Car 0.1 pF

CHARACTERISTICS (Measured at V,=2.5kV; l,—=44 mA}

Em 28 mA/vV

1 25
COOLING

Tplns max. 180 °C

Tanode seal MAX. 220 °C

When the valve is operated at near maximum ratings it is possible
that the maximum temperature limits may be exceeded, in which
case an air flow of up to 5 cu. ft. (150 litres) per minute must be
directed towards the centre of the valve base.

An anode terminal connector having a large area is necessary in
order to keep the anode seal cool.

OPERATING CONDITIONS AS SINGLE VALVE R.F. POWER
AMPLIFIER (CLASS '“‘B” TELEFHONY)

Limiting Values

Vi max. 2.5 k¥
pa max. (corresponding to an ancde

temperature of 850°C i.e. red heat) 135 w
Pg Max, 16 W
I, max, 250 mA
fxep, Max. 1.6 A
Rg_: max. (fixed bias) 100 kQ2
Rg_s max. (automatic bias) 200 k2

(R

1SSUE 2 =, TY2-125 1591



V.H.F. POWER TRICDE

TY2-125

All-glass triode rated for a maximum. anode
dissipation of 135W and suitable for use at
frequencies up to 200 Mcs.

Typical Operating Conditions

f =150 =150 =150 =5200 Me/s
Va 1.5 2.0 2.5 20 CokY
Vg -45 -67 -87 -47 A
Ia 120 97 77 97 mA
¥ingpk) 100 100 100 100 v
Pa 121 130 128 134 w
Pout 39 &4 65 60 w
¥, i3 13 34 3 o
*Ploag 47 51 52 48 wW
For 100%, Mgodulation
lg 52 28 20 28 mA
Parive 2.4 51 3.6 8.0 w

*With a circuit Transfer Efficiency of 80°

OPERATING CONDITIONS AS SINGLE VALYE R.F. POWER

OSCILLATOR OR AMPLIFIER

F.M, TELEPHONY)

Limiting Values

(CLASS

R ol

TELEGRAPHY OR

Vi max, 2.5 kV
pa max. {corresponding to an anode
temperature of 850°C i.e. red heat) 135 w
pg mMax. 16 w
I max. 250 mA
Ty Max. 1.6 A
Ry_r max, (fixed bias) 100 k(2
Rg_1 max. (automatic bias) 200 k2
Typical Cperating Conditions
f =150 =150 =150 <150 =200 Me/s
Ya 1.0 1.5 2.0 2.5 20 kY
Ve -80 -110 -150 -200 -150 v
M 205 205 205 205 175 mA
Iy 40 40 40 40 35 mA
¥inpk; 260 300 340 390 300 N
Pa 79 98 115 122 105 W
Pyrve 10 11 13 14 20 w
Pout 126 210 295 3%0 245 W
7 61.5 68 72 76 70 o
*Ploga 100 168 236 312 196 W

*With a circuic Transfer Efficiency of 80°

¢
[Mullard]
N
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V.H.F. POWER TRIODE

All-glass triode rated for a maximum anode
dissipation of 135W and suitable for use ot

frequencies up to 200 Mc/s.

TY2-125

OPERATING CONDITIONS FOR TWO VALYES AS R.F. POWER
AMPLIFIER (CLASS “C” ANODE MODULATION)

Limiting Values

YV, max. 2.0 kv
pa max, (corresponding to an anode
temperature of 850°C i.e. red heat) 135 w
pg Max. 16 W
1 max. 250 mA
iiipk, Max. 2.5 A
Rg_r max. (fixed bias) 100 k2
Rg_r max. (automatic bias} 200 k2
Typical Operating Conditions
f <150 =150 <150 200 Mc/s
Va 1.0 1.5 2.0 1.5 kv
Vg -130 -180 -225 -180 V'
ln 2x127 2x127 2x127 2x127 mA
lg 240 240 2x40 2 x40 mA
Ying_gpx 040 740 830 740 v
Parive 2x11.5 2x13.5 2x15 2x2 w
Pa 232 238 2x 5 2541 w
Pout 190 306 408 300 w
7 74 80 80 78 o
*Proad 152 245 325 240 w
For 100%; Modulation
Pmoa 126 191 255 ik w

*With a circuit Transfer Efficiency of 80%,

OPERATING CONDITIONS FOR TWO VALVES AS GROUNDED
GRID R.F. POWER AMPLIFIER (CLASS C"' TELEGRAPHY OR F.M.

TELEPHONY)
Limiting Values
Vo max. 25 kY
pa max. {corresponding to an ancde
temperature of 850°C i.e. red heat) 135 w
Pe MaAX, 16 w
Iy max, 250 mA
igpi) MAax. 1.6 A
Rg ¢ max, (fixed bias) 100 (39
Rg_r max. {automatic bias) 200 k)
)
ISSUE 2 m TY2-125 1593
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TY2-125

V.H.F. POWER TRIODE

All-glass triode rated for @ maximum anode

dissipation of 135W and suitable for use at
frequencies up to 200 Mc/s,

Typical Operating Conditions at f =150 Mc/s

Ya 1.0 1.5 .0
Vg -80 -110 150
ly 2% 205 2205 2 x 205
I 240 240 2 x40
Yimg_gink 520 600 &80
Pirive 2% 50 2x59 2% 68
Pa 279 297 2x115
*Pout 252480 420+ 96 590.+-110
tq 61.5 68 72
{Ploaa 265 410 560

*Includes power transferred from driver stage,
tValve efficiency.
tWith a Cireuit Transfer Efficiency of 809.

25
-200
2 x205
2240
780
2x79
2x122
780 +130
76
730

2202822 <

OPERATING CONDITIONS FOR TWO VALVES IN PUSH-PULL
AS CLASS “B” AF. POWER AMPLIFIER OR MODULATOR

{With Ig)
Limiting Values

Ya max.

pa Max.

pg Max.

ly max,

kepk, Max,

Ryt max. (fixed bias)

Rg_: max. (automatic bias)

Typical Operating Conditions

2.5
135
16
250

100
200

2.5
-84
2x30
2x178
2x42
295

2x8.0
2% 95
700

18.2

78,5

5.0

k¥

mA

393
k()

Va 1.0 1.5 2.0
Ve -23 45 -65
lacos 2x30 230 2% 30
la (max.sig.}2x 210 1x210 2208
lg 2x40 240 2x42
Vig roms, 210 240 280
Partve 2x7.5 2x6.0 2x7.5
Pa 2x73 2x90 2x10
Pout 274 450 630
Ra_a 5.0 8.5 12
7 65 71.5 76
Dot 22 29 3.7
[ )
ISSUE 2 @
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V.H.F. POWER TRIODE

All-glass triode rated for o maximum anode
dissipation of 135W and suitable for use gt
frequencies up to 200 Mc/s.

TY2-125

INDUSTRIAL RATINGS
Limiting Values {Absolute Ratings)

f max, 150 Mcis
Yid. c.) Max. 2.5 KV
Yacpk) a.c. Max, 4.0 kv
|5 max. 200 mA
oy a.e. MAx, 260 mA,
Py Max. 13§ w
lg max. (at p; max.) 40 mA
Iz max, (at 25°, pa max.) 50 mA
Rg. ¢ max, 15 kt2

DIELECTRIC HEATER WITHOUT PROTECTION

Recommended rated operating condition for a dielectric heater
employing single phase, full wave rectification (unsmoothed) for
the anode supply.

f 150 Mc/s
Vtr(r.m.s.l 2500—0—2500 \'s

s 1,24 kv
Pin 310 w
ly 112 mA
g 33 mA
Re_r 6.0 k{}
pa (at 72% ) 87 w
Pout (less Pdrlva) 203 w

load 162 W

*With a circuit transfer efficiency of 80v,.

DIELECTRIC HEATER WITH PROTECTION

Operating condition for a dielectric heater employing single-phase
full wave rectification {unsmoothed) for the anode supply and
incorporating the maximum protection for the valve against over
load, under drive and inefficient operation.

f 150 Mc/s
Yirrrm.e. 2500-0-2500 \
Vs .24 kv
Pin 480 w
la 173 mA
lg 36 mA
Re_t 5.5 ki)
ps (3t 729, v) 135 w
Pout (less Parive) 325 w
Plosa 260 w
*With a circuit transfer efficiency of 80%,.
WEIGHT
Yalve only {113 °;

APRIL 1964 S Page 5



TYZ I 25 V.H.F. POWER TRIODE
. - All-glass triode rated for a maximum anode

dissipation of 135W and suitable for use at
frequencies up to 200 Mc/s,

()

D
a
e | _/
( \
B2609
f f
DIMENSIONS
Inches Millimetres
A 2.362+0.020 60+ 0.5
B 0.354+0.004 9.0+ 0.1
C 0.354 9.0 min
D 3.189+0.079 B1+20
E 4173 +0.157 106+ 4.0
Inch dimensions derived from original millimetre dimensions.
(A
|Mullard | pa—
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V.H.F. POWER TRIODE TYZ_ I 25

Alf-glass triode rated for @ maximum anode
dissipation of 135 W and suitable for use at
frequencies up to 200 Mc/s.
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TYZ_ I 25 V.H.F. POWER TRIODE

Ali-glass triode rated for a maximum anode
dissipation of 135 W and suitable for use at
frequencies up to 200 Mc/s.
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V.H.E. POWER TRIODE TY2-125

All-glass triode rated for a maximum anode
dissipation of 135 W and suitable fer use at
frequencies up to 200 Mc;s.
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V.H.F. POWER TRIODE

All-glass triode rated for a maximum anode
dissipation of 135 W and suitable for use at
frequencies up to 200 Mc/s,

TY2-125
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V.H.F. POWER TRIODE TY2 I25
All-glass triode rated for @ maximum anode -

dissipation of 135 W and suitable for use at
frequencies up to 200 Mc/s.
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TY2-125

V.H.F. POWER TRIODE

All-glass triode rated for a maximum anode

dissipation of 135 W and suitable for use at
frequencies up to 200 Mc/s.
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V.H.F. POWER TRIODE TY2 I 25
-

All-glass triode rated for @ maximum anode

dissipation of 135 W and suitable for use ot

frequencies up to 200 Mc/s.
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V.H.F. POWER TRIODE TY4-350

All-giass tricde rated for a maximum gnode
dissipation of 400W, and suitable for use ot
frequencies up to 75Mc/s,

PRELIMINARY DATA

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS — TRANSMITTING VALVES included in this
velume of the handbook,

FILAMENT Thoriated tungsten
Vi 10 v
le 10 A

MOUNTING POSITION

Vertical - with filament connectors up or down.
Horizontal — with plane of electrodes vertical.

CAPACITANCES
Cag 6.3 pF
Cot 123 pF
Cot 8.5 pF

CHARACTERISTICS {measured at 1,—200mA}

Em 4.0 mAY

M 35
COCLING

Tanode seal Max. 145 °C

It is necessary to keep the temperature of the dome between the
anode and grid seals below 145°C and under some conditions of
operation an air flow of up to 40 cu.ft./min. from a 2-in, diameter
nozzle directed at this area may be necessary,

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

Limiting Values

Forced air coaling Natural cooling
Va max. 40 3.0 kY
Pa Max, 400 300 w
-V max. 500 500 v
lg max. 100 100 mA
pg max. 20 20 w
l max. 600 600 mA
ix(pky Max, 3.0 30 A
Rg_r max. 15 15 kQ
A
[Mullard |
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TY4-350

V.H.F. POWER TRIODE

All-glass triode rated for o maximum anode
dissipation of 400W, and suitable for use at
frequencies up to 75Mc/s.

Typical Operating Conditions

f

Ya

Ve

ll.l

Vinpky

!H

Pa

Pum

Plua(l‘(lrlver)

4
*Pload

Forced air cooling Natural ceoling

<20 =30 Mcls
4.0 30 kv
-200 -200 v
450 415 mA
375 360 v
75 55 mA
360 245 W
1,44 1.0 kW

35 33 w
€0 80 s,
1152 800 W

*With a circuit transfer efficiency of §09.

OPERATION AS R.F. POWER AMPLIFIER

(CLASS *“'C” TELE-

PHOMNY, ANODE MODULATION)

Limiting Values (carrier condition for medulation factor of 1)

Ya max.

Ps Max.
-V max,

lg max.

Pe Max.

I]( max,

Tipk; MAaXx.

Rg_r max.

Forced air cooling Natural cooling

30 25 kV
270 200 W
500 02 v
100 160 mA

20 20 W
350 500 mA,
27 5 A
15 15 k§2

Typical Operating Conditions

f

Va

Ve

I

e

Yinipky

Pa

Plnm(dr!ver;

N

P()ul
*Pioaa

Forced air cooling Natural cooling

For 1002, modulation

Pmoa

<20 <30 Mc/s
3.0 25 kv
-300 -300 v
415 335 mA
85 75 mA
430 460 v
245 200 w
50 50 w
80 76 %
1000 635 w
800 508 w
622 420 w

*With a circuit transfer efficiency of 80%,.

ISSUE 1
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V.H.F. POWER TRIODE

All-glass triode rated for ¢ maximum anode
dissipation of 400W, and suitable for use at
frequencies up to 75Mc/s.

TY4-350

OPERATION AS CLASS “B’* A.F. POWER AMPLIFIER OR MODU-

LATOR

Limiting Values

Forced air cooling

Va max. 4.0
Pa Max. 400
lg max., 100
1y max. 600
v pk, Max. 2.0

Natural cooling

3.0 kv
300 w
100 mA
600 mA

2.0 A

Typical Operating Conditions for two Valves in Push-Pull (with Ig)

Forced air cooling

Va 4.0
Ve =100
la(O) 2% 50
lg {max, sig.) 2400
Vln(gfg)r.m.s. 336
lg 2267
Ra_a 12
Pout 2.4
(!
[Mullard]|

Natural cooling

3.0 kv

=70 A
250 mA,
2375 mA
280 \
256 mA
9.5 k()

1,65 kw

ISSUE 1
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TY4 350 V.H.F. POWER TRIODE
am
All-glass triede rated for a maximum anode

dissipotion of 400W, and suitable for use at
frequencies up to 75Mc/s.

I—*SS T =te38 1] .1

r43-l4.5

The horizontal angle between the
plane determined by the axes of
the filoment terminals and the
plane determined by the axes of
the grid and anode caps is not
more than 5°

The mounting should provide

9.60 _—J .
iiberal clearance for this tip

52.88-55-57

t——— 17 max.

a
9
f 1
2597 All dimensions in mm
VA
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V.H.F. POWER TRIODE

-350
All glass triode rated for o maximum anode TY4

dissipation of 400W, and suitable for use ot
frequencies up to 75Mc/s.
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H TY4-350 V.H.F. POWER TRIODE

All-glass triode rated for o maximum anode
dissipation of 400W, and suitable for use at
frequencies up to 75Mc/s.
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INDUSTRIAL TRIODE TY4-400

QUICK REFERENCE DATA

All glass triode suitable for use ag an R.F. industrizl oscillator,
amplifier, or A.F. power amplifier.

Industrial Class 'B' Class 'C'

heating AF. Telegraphy
(2 valves)

£ 100 - 100 MHz
Pou:t 1.1 2x0,77 1.2 kW
f max. 150 - 100 MHz
W, max, 4,0 4.0 4.0 kV
P, max, 350 350 350 w

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

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

H 100 100 100 100 100 MHz
P 1200 840 750 585 425 W
out
P ad 1050 715 640 500 365 w
na 79 77 75 73 bl %
v, 4.0 3.0 2.5 2.0 1.5 kv
1 380 263 400 400 400 mA
-vg 350 250 200 150 120 v
Ig 80 69 69 80 80 ma
Rg_f 43.8 36.3 28 18,7 15 kg
P, 40 27 23.5 23 21.5 w
drive
e, 320 250 250 215 175 w
[ )
AUGUST 1967 [ Mullard| TY4-400 Page D1



OPERATING CONDITIONS (Grounded grid) Two valves in push-pull.

f 100 100
P 1.68+256 1.50+247
out
P . .
Loaq @t 85%) 1.65 1.5
Na 77 75
v 3.0 2.5
a
I 726 800
a
-Vg 250 200
I 138 138
g
P 500 500

a

100

1.15
73
2,0
800
150
169
430

*Power transferred from driving stage included,

INDUSTRIAL HEATING, CLASS 'C'

OPERATING CONDITIONS

(Single phase full-wave rectified without smoothing filter)

f

1:'out
Ploa.d (at 85%)
Na

v
a

I
a
R
g

I
g

Py

P,
in

AUGUST 1967

50
1.1
900
78
3.5
325
4.5
65
300
1400

100

1,17+204 0.85+180+%

0,88
71
1.5
800
120
160
350

50
0.685
560
73
2,25
340
3.3
60
250
935

MHz
kw

kv

kQ

a2 B

TY4-400 Page D2



INDUSTRIAL TRIODE TY4-400

AMPLIFIER AND MODULATOR, CLASS 'B'
OPERATING CONDITIONS (Two valves in push-pull)

Va 4.0 3.0 2.5 kv
-Vg 135 102 77.6 v
R . 20 14.5 12 kQ
Pout - 1.56 - 1.36 - 1,14 kw
Pi.n 2x350 2x1080 2x180 2x870 2x225 2x750 W
Vg_g 0 485 0 750 0 400 v
]'.a 2x88 2X270  2x60 2X290 2x90 2x300 mA
Ig - 2x30 - 260 - 2x55 mA
P& 2X350 2x305  2x180 2X190 2X235 2x180 w
Pdr'lve - 2x7 - 2x13 - 2x10 w
L - .17 - 78 - 76 %
dtot - <2,5 - <2.5 - <2.b %
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Class 'C’ Industrial Class 'B'
Telegraphy or Heating A.F,
F,M. Telephony (Unsmocthed supply)
f max, 100 100 - MHz
Va max., 4,0 3.8% 2.7+ 4.0 kv
-Vg max. 500 500 500 v
Ig max. 90 90 90 mA
Ik max. 500 450 500 mA
Pa max, 350 350 350 w
Rg-f 100 100 100 ke
PB max. 40 40 40 W
*at f = 50MHz, **atf = 100MHz
CATHODE
Directly heated, thoriated tungsten
Vf 5.0 v
If 14.1 A
(A
[Mublard] TY4 -400 Page D3
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CAPACITANCE

[ 8.0 pF
a-g
c 6.3 F
-1 P
Cout 0.16 pF
CHARACTERISTICS (Measured at Va =3.0kV, I, = 80mA),
En 5.0 mA/V
n 25
MOUNTING POSITION Vertical, with base up or down
COOLING
Temperatures
Bulb max, 360 °c
Anode seal max, 220 oc
Base pin seals max. 180 Cc

Below 30MHz radiation and convection cooling may be sufficient but an anode
terminal connector of large volume and surface area is necessary in order
to keep the anode seal cool,

Above 30MHz or with high ambient temperatures it may be necessary to
direct a flow of cool air to the anade seal and base of the valve using the
accessories outlined belows-

ACCESSORIES
Alr system socket 40211/01
Anode connector clip 40624
Air system chimney 40666

PHYSICAL DATA
Weight of valve 190 g

AUGUST 1967 N TY4 -400 Page D4



INDUSTRIAL TRIODE TY4-400

—— B7max —————

20

475

f f B5F base

All dimensions in mm
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INDUSTRIAL TRIODE TY4-400

TY4-400 B7067
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INDUSTRIAL TRIODE
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V.H.F. POWER TRIODE

TY4-500

QUICK REFERENCE DATA

Radiation cooled triode intended for use as r.f. amplifier or oscillator or a.f.

amplifier,
Class 'C’ :
Class ‘'C’ industrial Class 'B’
telegraphy oscillator A.F.
f max. 120 100 — Mc/s
V. max. 4,0 4.0 40 kv
pa max. 450 450 450 w
Performance
f 100 100 — Mc/s
Pout 1.69 1.14 2.44 kW

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

FILAMENT Thoriated tungsten

Vi
It

MOUNTING POSITION

10 v
9.9 A

Vertical only, base up or down

CAPACITANCES P
Ca-g 7.0 pF
Cat 8.0 pF
Ca-t 170 mpF
CHARACTERISTICS
gm {la=125mA) 4.5 mAjY
n 28
COOLING
Max. temperature of base pins 180 °C

Max. temperature of anode seal 20 °C
In order to keep within the temperature limits it may be necessary to
direct a low velocity flow of air on to the anode seal and the base of the
valve when operated at maximum ratings at frequencies_above 50Mc/s.
The air stream on to the base should be directed so that it also passes over
the envelope. Below 50Mge/s, radiation cooling from the envelope is
sufficient but an anode terminal connector of large surface area is necessary
in order to keep the anode seal cool.

OCTOBER 1942 S Page D1



TY4'500 V.H.F. POWER TRIODE

CLASS ‘C' TELEGRAPHY OR F.M. TELEPHONY
Absolute maximum ratings

¥, max. 4.0 k¥
Pa Max. 450 w
P Max. 50 w
Iy max. 115 mA
1 max. 650 mA
ix(pk) Max. 5.0 A
Typical operating conditions, grounded cathode
i 100 100 100 100 Mc/s
Va 2.5 3.0 3.5 4.0 (34
D -200 -250 =300 -350 v
la 535 535 535 535 mA
lg 115 115 115 115 mA
¥in(pk) 405 460 £20 580 \
Parive 42 48 54 60 wW
Pa 390 425 450 450 W
Pout 950 1175 1430 1690 w
Pload 760 940 1144 1350 w
Na il 73.5 76 79 %
Typical operating conditions, grounded grid (two valves)
f 100 100 100 100 Mc/s
Va 25 3.0 35 4.0 kV
Ve =200 -250 -300 -350 V]
la 2x 535 2x 535 2x 535 2x 535 mA
lg 2x115 2x115 2x115 2x115 mA
Yinig-g) pk 810 920 1040 1160 v
Purive 2x 212 2x 248 2x 274 2x 320 w
Pa 2x 390 2% 425 2x 450 2x 450 w
*Poue  1900+340 23504400 2860440 3380+ 520 W
Pioaa 1.79 2.2 2.64 312 kw
fa Al 73.5 76 79 %

*ncludes power transferred from driver stage.

CLASS ‘'C’ ANODE MODULATION
Absolute maximum ratings (carrier condition far a medulation factor

of 1)
Va max. 3.0 kv
Pa max. 300 w
Pg Max. 50 w
lg max. 115 mA
I max. 550 mA
ik(pk) MAax. 5.0 A

OCTOBER 1962 S Page D2



V.H.F. POWER TRIODE TY4-500

Typical operating conditions at f < 100Mc/s

Va 30 k¥
A -375 v
la 450 mA
Ig 85 mA
¥in(pk) 580 v
Parive 42 w
Pa 300 w
Pout 1.05 kw
Proaa 840 w
s 78 %
For 1009 modulation

Pmoa 675 W

CONTINUOUS INDUSTRIAL OPERATION AS CLASS ‘C’ <
OSCILLATOR
Absolute maximum ratings

f max. 100 Mc/s
YV max. 4.0 kY
Pa max. 450 W
pg Max. 50 W
I, max. 650 mA
ik(p]() max. 5.0 A
Ig {loaded) max. 115 mA
lg (unloaded) max. 150 mA

Typical cperating conditions

Supply F.W.
rectification
unsmoothed

f 100 Mc/s

Vtr(r.m.s.] 3.5-0-3.5 kv

Yo 315 k¥

la 415 mA

Ig 120 mA

Rg-t 3.0 k2

Ra 1.4 k()

Feedback ratio Yinipky 0.2

Ya(pk)

Pdrlvc 60 A2

Pa 420 w

Pout (|ESS Pdrlve) 1.14 kv

Ta 74 %%

Prosa 950 w

a—
[Mullard|
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TY4-500

V.H.F. POWER TRIODE

INTERMITTENT OPERATICON FOR DIELECTRIC WELDING <~
Absolute maximum ratings
f max. 100 Mc/s
Duty factor max. 0.5
Averaging time max, 10 H
Ya max. 4.0 k¥
Pa max, 700 W
pg Max. 72 w
I (loaded) max. 160 mA
lie max. 900 mA
ik(pk) max. 5.0 A
Typical operating conditions
Supply Smoothed d.c. F.w.
rectification
unsmoothed
{ 100 100 Mc/s
Duty factor 0.5 0.5
Averaging time 10 10 ]
triv.m.s.) —_— 3.5-0-3.5 k¥
a 3.5 315 kv
la 750 675 mA
lg (loaded) 140 125 mA
g1 22 2.2 k2
" 22 2.2 k€
Feedback ratio ~X! 0.2 0.2
¥aipk)
Parive 75 75 W
Pout (less Parive) 1.86 1.86 kW
Pa 690 690 w
Ta 74 74 %
Pioaa 1.5 1.5 kW
CLASS-‘B' A.F.
Limiting values
Ya max. 4.0 kv
Pa Max. 450 w
pg Max. 50 w
Iz max. 140 mA
he max. 700 mA
fipk) max. 2.2 A
Typical operating conditions
Va 2.5 3.0 3.5 4.0 kv
S =75 -94 -114 -135 v
lagey 2x 70 2x 70 2x 70 2x 70 mA,
la {max. sig.) 2x 555 2% 500 2x 442 2x 368 mA
lg 2x127 2x130 2x 115 2x 93 mA
Vim‘g--g) {r.m.s.) 378 400 402 404 v
Pa 21x 375 2380 25330 2x329 w
Ra a 52 1.5 10.2 14.5 kQ
Pout 2.0 2.3 2.44 221 kW
fa 72 77 78.8 77.5 a2
Dot 35 5.0 5.0 5.0 %
™™
OCTOBER 1962 l@ Page D4
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V¥.H.F. POWER TRIODE TY4-500

WEIGHT
Valve onl I e
Y 420 g
31 Ib
t
Yalve plus carton 1.4 kg

CIRCUIT NOTES

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

ACCESSORIES
Socket 40216
Anode clip 40626
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TY4-500 V.H.F. POWER TRIODE

9'-n5mm
_.!d i ut_

]
25
mmn
RO T &§mm ——-I

-
-
1
.

OCTOBER 1961 e Page Dé



V.H.F. POWER TRIODE TY4-500
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TY4-500 V.H.F. POWER TRIODE
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V.H.F. POWER TRIODE TY4-500
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TY4'500 V.H.F. POWER TRIODE
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V.H.F. POWER ;rRIODE TY4-500
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TY4-500 V.H.F. POWER TRIODE
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V.H.F. POWER TRIODE TY4-500
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TRIODE TY
Application:  R.F. industrial heating. -

Power output: 1.6kW continuous rating.
Frequency: 50Mc/s at full rating.
Construction: Glass; radiation cooled anode.

PRELIMINARY DATA

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

FILAMENT Thoriated tungsten

Vi 50 Y
Ie 325 A

*The filament has been designed to accept temporary
fluctuations jg%

MOUNTING POSITION Vertical only, base down
CAPACITANCES
Cag 5.1 pF
Cg-t 9.2 PF
Cat 02 pF

CHARACTERISTICS (measured at V, = 4KV, |, = 120mA)

gm 13 mAfVY
g (at Vg = 1.0kV, [y = 2.3A) 10 mANV
[ 21
COOLING

Normally : Low velocity air flow
*At reduced input or with intermittent ratings Natural
Tseats Max. 120 °C
Toum, max. 350 °C

*See examples in typical data.

ACCESSORIES
Socket _ Ba.700.51
Anode clip 40626
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TY5-500

TRIODE

CLASS 'C’' OSCILLATOR
With d.c. anode supply
LIMITING VALUES (absolute ratings)
f max. 50 Mcfs
Ve max. 50 kv
¥y max. 125 kv
Rg-t max. 15 kel
Duty factor max. 1 0.5 02
Averaging time max. - 10 50 ]
Pa Max. 500 700 1000 w
ls max. 560 780 1100 mA
Pg Max. 85 95 110 w
lg max. (at pa max.} 21¢ 290 420 mA
OPERATING CONDITIONS
Cooling Additional Natural
——t——
f =50 =50 =50 Mcfs
Duty factor 1 05 02
ton - 50 1.0 [3
torr —_— 5.0 4.0
Vo 4.0 4.0 40 kv
Is 490 650 825 mA
lg 140 190 240 mA
P 450 630 900 w
T 77 76 73 °%
Rg-t 27 1.0 1.7 kN
Ra 47 34 27 kN
Feedback ratio “ia(pi) 0.2 0.22 0.24
Yaipk)
Pout 15 2.0 24 kW
*Pyona 1.2 1.6 19 kw
*0.85 (PourParive)
MARCH 1959 (1) Page D2
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TRIODE "5'500

CLASS ‘C' OSCILLATOR
Anode supply single phase, full wave rectifier without smoothing filter.

LIMITING VALUES (absolute ratings)

f max. 50 Mc/s
¥, max. 4.5 kv
Vg max, 850 v
Rg-t max. 15 kQ
Duty factor max, 1.0 0.5 0.2

Averaging time max. — 10 5.0 s
Ps MAax. 500 700 1000 w
fs max. 450 630 900 mA
Pg Max. 85 95 110 w
lg max. (at pa max.) 190 195 380 mA

OPERATING CONDITIONS

Cooling Additional Natural
—

{ =50 <50 =50 Mcfs

Duty factor 1.0 0.5 0.2

ton — 5.0 1.0 5

tort — 5.0 4.0 s

Virr.m.s.) 4.5 45 45 kv

Va 4.05 4.05 405 kv

Is 400 530 &75 mA

Ig . 125 165 210 mA

Ps 450 630 900 w

fa 77 76 73 o4

Rg-t 2.7 2.2 1.7 k2

Ra 59 4.3 35 k2

Feedback ratic YLMPY) 0.16 047 0.18

¥a(pk}

Pout 1.53 .0 246 kw

*Pload .25 1.5 20 kW

*0.85 (Pout - Pdrlve)
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TY5-500

TRIODE
CLASS 'C' OSCILLATOR
Anode supply from three phase half-wave rectifier.
LIMITING VALUES (absolute ratings)
f max. 50 Mcfs
V. max. 5.0 kY
Y max, -1.25 k¥
Rg-r max. . 15 k2
Duty factor max. 1.0 05 02
Averaging time max. - 10 5.0 5
Pe Max. 500 700 1000 w
ls max. 560 780 1100 mA
pg max. 85 95 110 mA,
lg max. {at p, max.} 210 290 410 mA
OPERATING CONDITIONS
Cooling Additional Natural
—A——
f =50 =50 =50 Me/s
Duty factor 1 05 0.2
ton —_ 50 1.0 H
Gore — 5.0 40 s
vtr(r.m.l.) 34 3.4 3 L) kY
Vs 4.0 4.0 40 kY
fa 480 640 820 mh
le 140 190 240 mA
P 450 630 900 w
T 77 76 7n o,
Ryt 27 2.0 1.7 kQ
R, 4.7 34 27 kQ
Feedback ratio Y1MBK) 0.2 0.22 0.24
Va(pk)
Pout 15 2.0 24 kW
*Proaa 1.2 1.6 19 kw
*0.85 (Proag ~ Parive)
(.
Mullard
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TRIODE TYS"SOO

CLASS ‘'C' OSCILLATOR

Anode supply from transformer without intermediate rectifier,

LIMITING VALUES (absolute ratings)

f max. 50 Mcfs
Vg;-(r_m_l] max. 5.0 kv
Vg max. -850 v
Ry_¢ max. 15 kQd
Duty factor max. 1 0.5 0.2

Averaging time max. — 10 5.0 s
Pa MAX. 500 700 1000 w
la max. 320 450 &40 mA,
Pg Max. 85 95 110 w
lg max. {(at p, max.) 110 155 220 mA

OPERATING CONDITIONS

Cocling Additional Natural
e Are—y,
f =50 =50 =50 Mefs
Duty factor 1.0 0.5 0.2
ton —_ 50 1.0 H
totz _ 5.0 4.0 s
Virir.mon.) 4.5 4.5 4.5 kY
*y 280 420 600 mA
g a0 120 170 mA
Pe 380 500 800 w
s 77 76 73 o
Re-t 2.7 1.8 13 kO
Re 43 29 20 k@
Feedback ratio 1nizk) 0.18 0.22 0.25
Ya(pk)
Pout 1.08 1.6 2.2 kW
il PO 0.9 1.3 1.7 kW

*Averaged over one cycle of supply frequency.

*+0.85 (Pout = Partve)
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TRIODE 6 Iz A
Application:  V.H.F. power amplifier I I -

Power output: 17kW continuous rating
Frequency: 110Mc/s at full ratings, 220Mc/s at reduced ratings
Construction: External anode, forced-air cooled

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

RECOMMENDATIONS—TRANSMITTING YALVES which precede this
section of the handbook.

FILAMENT Directly heated, thoriated tungsten

Vi 6.3 v
*y 154 A
rr {cold) 0.0054 0O

*The filament current must never exceed a surge value of 500A at any time
during the warming-up period.

MOUNTING POSITION Vertical only, base up or down
CAPACITANCES
Cag 29 13
Cgt 65 pF
Car 600 mpF
CHARACTERISTICS
Ya 4.0 k¥
la 1.0 A
£m 60 mA/Y
t 60
COOLING
Forced air
Maximum temperature of anode and grid seals 180 °C

In order to keep below the specified temperature limit, it may be necessary
to direct an air flow on the seals as indicated on page D5. At 220Mc/s, for
example, an air flow of 21fc.% (0.6m?) per minute should be directed on each

seal.

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

APRIL 1961 (1) S Page D{



TY6-12A

TRIODE |

Typical values of inlet temperature, rate of air flow and pressure difference

between the inlet and outlet of the housin

table:—

g are given in the following

Anode Height Max, inlet Min. rate of Pressure difference
dissipation  above  temperature air flow between inlet
sea-level {per min.) and outlet
Pa h Tin
(kW) {km) (ft) (°C) (m3)  (ft8) {mm of water)
5.5 0 0 35 5.0 177 16
5.5 1.5 4900 35 59 208 16
55 3.0 9800 25 5.7 201 16
8.0 0 0 35 7.7 35
8.0 1.5 4900 35 9.0 318 40
8.0 3.0 9800 25 2.0 318 36
10 0 0 35 ik 388 65
10 1.5 4900 35 13 459 75
10 3.0 9800 25 13 459 66
CLASS ‘C’ TELEGRAPHY OR F.M. TELEPHONY
Limiting valtues (absolute ratings
f max. ‘ 110 Mc/s
Va max. 5.5 k¥
Pa max. 10 kw
=V max. 500 v
lg max. 1.5 A
Ik max. 7.5 A
ik(pk) max, 40 A
Pin max. 30 kw
Typical operation
f 110 Mc/s
Ve 5.0 34
Ve -300 v
s 4.8 A
Iy 1.2 A
Via{pk) 520 Y
PIoud(driver) 275 kw
Pa %.0 kw
Ta 62.5 %
*Pout 1542 kv
Prosa (5 transter=85%) 14.5 kW
*Includes power transferred from driver stage.
()
Mullard
APRIL 1961 {1) S Page D2
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| TY6-12A

LINEAR GROUNDED GRID POWER AMPLIFIER FOR TELEVISION
SERVICE (with positive modulation and negative synchronisation)

Limiting values

f max. 88 220 Mcfs

Va max. 55 © 45 kY

pa {peak white) max. 10 10 kw

la {peak white) max. 6.0 6.0 A

Iz (peak white) max. 1.2 1.2 A

Pin (peak white) max. 25 22 kw
Typical operation {at centre frequency of the resonance curve)

f 40to88 170to 220 Mcfs

Bandwidth (-3.0dB) 6.0 12 Mc/s

Va 50 . 4.0 kY

' 90 =75 v
¥in(pk)

peak white 270 255 v

black 110 95 A
b peak white 48 48 A

black 1.45 1.45 A
i‘ peak white 1.0 1.0 A

black 200 200 mA
Plosa(ariver)

peak white 1.4 1.3 kW

*Poul ’

peak white 17 12 kw

black 1.7 1.2 k'
Prosa

peak white (4 transter=70%) 11.9 8.4 kw

*Includes power transferred from driver stage.

CLASS ‘B’ LINEAR GROUNDED GRID POWER AMPLIFIER FOR
TELEVISION SERVICE (with negative modulation and positive synchronisation)

Limiting values (absolute ratings)

f max. 88 220 Mc/s
V5 max. 5.5 4.5 4]
Pa {sync.}) Max. 10 10 kW
ls (syne.) Max. 6.0 6.0 A
lg (sync.) max. 1.2 12 A
Pin {syne.) Max. 25 22 kw
(A
[Mullard]
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TY6-12A

TRIODE

Typical operation (at centre frequency of the resonance curve)

40t088 17010220 Mc/s
Bandwidth (~1.5dB) - 7.0 Mcfs
Bandwidth (-3.0dB) 6.0 12 Me/s
Vs 5.0 40 kV
Ve -90 -75 v
Y 270 255 v
black 200 180 A
. sync. 48 48 A
black 36 3.6 A
's sync. 1.0 1.0 A
black 350 350 mA
P"’Q’,}’A‘l’f"" 14 13 kW
*POllt
sync. 17 12 kwy
black 9.6 675 (3%
P
“SYNC, (1 transter=70%) 1.9 84 KW
*Includes power transferred from driver stage.
WEIGHT
Valve only 201b 150z
9.5kg
ACCESSORIES
Insulating pedestal 40654
Anode connector 40651
Grid connector 40651
Inner filament connector 40652
Quter filament connector 40653
DIMENSIONS
Inches Miilimetres Inches Millimetres
A 5.000-0.039 127-1.0 ) 305140039 77.5+1.0
B 322840019 82105 K 10.847+0.059 275.5+1.5
C 159540019 40.5+0.5 L 027 5.5
D 0709+0.039 18+1.0 M 0217 55
E 098410039 25+1.0 N 031510012 8.0+03
F 1.024+0.039 26+1.0 P 6.260+0.028 159+0.7
G 1.595+0.039 405+1.0 R 665410019 169105
H 3.543+0.039 90+1.0 S 035440019 9.0+0.5
(A
APRIL 1951 (1) E‘E\ﬂvm Page D4
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TRIODE TY6' I 2A
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o TY6-800
Application:  R.F. Industrial heating. -

Power Output: 2,7kW continuous rating.
Frequency:  50Mcfs max. at full ratings.
Construction: Glass, radiation cooled anode.

PRELIMINARY DATA

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

FILAMENT Thoriated tungsten

*y 6.3 v
Ie 325 A
*The filament has been designed to accept temporary
fluctuations of _j (5)%.
MOUNTING POSITION Vertical only, base down
CAPACITANCES
Cag 6.2 pF
Cg-t 10.5 pF
Cat 025 pF
CHARACTERISTICS (measured at V. = 4kV, 1, = 190mA)
Em 51 mAjY
gm {2t Yy = 1.0kV, |5 = 3.0A) 2.0 mAY
t 2
COOLING
Normally Low velocity air flow
*At reduced input or intermittent ratings Natural
Maximum temperature of seals 220 °C
Maximum bulb temperature 350 “C
*See examples in typical data.
ACCESSORIES
Socket B8.700.51
Anode clip 40626

OCTOBER 1958 (1) P Page DI



TY6-800

TRIODE
CLASS ‘C° POWER OSCILLATOR
With d.c. anode supply.
LIMITING VALUES
f max. 50 Mc/s
Vo max. 6.0 kv
Vg max. -1.25 k¥
Rg—_r max. 10 kO
Duty factor max. 1.0 0.5 0.2
Averaging time max. — 10 5.0 5
Pa Max. 800 1200 1500 A2
1a max. 750 1100 1400 mA
pg Max. 120 150 175 W
lg max, {at p, max.) 300 375 400 mA
OPERATING CONDITIONS
Cooling Additienal Natural
N I
f =50 =50 =50 =50 Mcjs
Duty factor 1.0 1.0 0.2 0.5
tun - - 1 5.0 5
tarr —_ — 4 5.0 5
Va 3.0 5.0 5.0 5.0 kv
ly 700 700 1200 960 mA
lg 240 225 310 240 mA
Pa 545 788 1380 1100 w
T 74 77.5 77 77 as
Ryt 1.5 2.5 2.0 2.2 k(2
Ra 2.0 38 2.2 2.8 kQ
Feedback ratio 2L 0.3 0.2 023 022
Vagpk)
Pout 1.55 27 4.6 37 kw
*Pload 1.2 21 3.6 30 kw
*o-as(Pnnt—Pdrlvc)
[
|Mullard ]
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TRIODE

TY6-800

CLASS ‘'C’ POWER OSCILLATOR

Anode supply single phase, full wave rectifier without smoothing filter.

LIMITING VALUES

f max. 50 Mcis
¥V, max. 5.4 kv
v, max. 125 kv
Rg—r max. 10 k(2
Duty factor max. 1.0 0.5 0.2
Averaging time max. — 10 5.0 s
Pa Max, 800 1200 1500 A
Iy max, 670 1000 1250 mA
pg mMax. 120 150 175 w
lg max, (at p, max.) 270 400 500 mA
OPERATING CONPDITIONS
Cooling Additional Natural
I — ——

f =30 =50 =50 =50 Mc/s
Duty factor 1.0 1.0 0.5 0.2

ton — — 5.0 1.0 s
torr — —_ 5.0 4.0 5
Va 3.15 4.5 4.5 4.5 kv
Iq 600 600 760 870 mA
lg 180 150 220 240 mA
Pa 620 750 1100 1400 w
Ta 73 77 74 72 LA
Rg 1 1.5 2.5 1.7 1.6 k)
Ra 2.5 38 33 2.6 kQ
Feedback ratio L2 0.2 0.17 0.2 0.2

Pout 17 2.55 3.13 36 kw
*Pload 1.4 22 2.6 30 kw
*0.85(Piut=Puarive)

(A
[Mullard |
OCTOBER 1958 (1) N, Page DI



TY6-800

TRIODE
CLASS ‘C’ POWER OSCILLATOR
Anode supply from three phase half-wave rectifier.
LIMITING VALUES
f max. 50 Mc/s
V, max, 6.0 kv
Y max. -1.25 k¥
Rg-r max. 10 kl
Duty factor max. 1.0 0.5 0.2
Averaging time max. — 10 5.0 s
pa Max. 800 1200 1500 w
Iy max. 750 1100 1400 mA
pg Max. 120 150 175 w
lg max. (at p, max.) 300 450 560 mA
OPERATING CONDITICNS
Cooling Additional Natural
' N
f =50 =50 =50 Mc/s
Duty factor 1.0 0.5 0.2
ton — 5.0 1.0 s
tort —_— 5.0 4.0 5
Virr.m.s.y Max. 4.25 4.25 425 kv
Va 5.0 5.0 5.0 kv
t 700 740 900 mA
[ 160 170 210 mA
Pa 780 960 1200 w
T4 78 74 73 %
Re-t 2.5 2.4 1.9 k(2
Rq 8 34 2.4 k(2
Feedback Ratio 2k 0.16 0.47 017
Yaipk,
Pout 2.7 2,74 13 kw
*Ploaa 23 22 27 kW
*OvBS(Puul"P‘lrive)
[ )
QCTOBER 1958 (1) S Page Dé
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TRIODE TY6"800

CLASS ‘C" POWER OSCILLATOR

Anode supply from transformer without intermediate rectifier.

LIMITING VALUES

f max. 50 Me/s
Vl.rcr.ln.s.| max. 5.6 kY
¥ max. -1.25 kv
Rg-r max, 10 k&2

) Duty factor max, 1.0 0.5 2.0
) Averaging time max, — 10 5.0 s
’ Pa Max. 80O 1200 1500 w
*|, max, 400 600 750 mA
Pg Max. 120 150 175 w
*lg max. (at p, max,) 160 240 300 mA

OPERATING CONDITIONS

Cooling Additional Natural
———

f =50 =50 =50 Mc/s

Duty factor 1.0 0.5 0.2
ton — 5.0 1.0 5
) torr —_ 5.0 4.0 [
’ vlr(r.m.s.) 52 5.2 5.2 kY
*, 360 540 675 mA
*lg 100 150 1920 mA
Pa 520 870 1170 w
Ty 75 72 70 %
Rgt 1800 1200 950 Q
Ra 12 22 1.7 k(2

Feedback Ratio —n#% 0.15 0.2 0.23

Yanky

Pout 1.56 2.24 273 kw
P 1.3 1.85 2,26 kw

. *Averaged over one cycle of supply frequency,
) *40.85(Pyu~Purive)
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R.F. POWER TRIODE
Application: R.F. industrial oscillator TY6- l 250A

Power output: 4.1kW continuous rating
Frequency:  50Mc/s at full ratings
Construction: External anode, forced-air cooled

PRELIMINARY DATA

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

FILAMENT Directly heated, thoriated tungsten
*Ve 6.3 v
It 65 A

*The filament has been designed to accept temporary voltage fluctuations
of up to +5% or—10%

MOUNTING POSITION Vertical only, anode up or down
CAPACITANCES
Cag 7.2 pF
Cet 13 pF
Cai < 500 mpF

CHARACTERISTICS (measured at Va=06kV, |,=240mA)

gm 7.0 mAJV

n 3
COOLING

Forced air

Tseals Max. 200 °eC

Tanoge Max. 270 °C

An airflow should be directed to anode and seals in order to keep the
temperature below the specified limits.

At sea level and at a temperature of 35°C an airflow of 70ft3(2m3) per
minute is sufficient for cooling the anode in continuous operation at
maximum anode dissipation,

At higher altitudes andfor higher inlet temperatures a correspondingly
greater amount of air should be applied.

The filament and grid seals require an airflow of 11{t3(0.3m?) per minute.
The airflow should be directed on the valve as indicated in Fig. 1. To keep
the anode seal, opposite the nozzle, below the maximum temperature a
deflection plate as indicated in Fig. 1 should be used. This should be made
of a suitable insulating material such as p.t.f.e. This deflection plate can be
clipped on the anode or mounted on the valve socket or on the chassis.

T
[Mullard|
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TY6-I250A R.F. POWER TRIODE

CLASS ‘C’' OSCILLATOR

Anode supply from 3-phase rectifier without smoothing fiter
continuous operation,

Limiting values (absolute ratings)

f max. 50 Mc/s
Va max, 7.0 kv
Ik max. 2.0 A
ix¢px) Max. 12 A
Pa Max. 13 kW
~Vg max. 125 kv
Iy max, 400 mA,
Rg-r max, : 10 kQ

Typical operation

50 Mc/s
VYir(r.m.s.) 51 kv
Va 6.0 kY
la 900 mA
lg 280 mA
Pa 13 kW
T 76 o
Reot 20 k0
Ra 33 kQ
Feedback ratio -L2(K) 0.16
Va(pk)
Pout 41 kW
*Piosd 33 kw

*0.85 (Pout-Pdrive)

)
Mullard
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R.F. POWER TRIODE

TY6-1250A

CLASS ‘C’' OSCILLATOR

Anode supply from 3-phase rectifier without smoothing filter,

intermittent operation.
Limiting values (absolute ratings)
 max.
Va max.
Ps Max.
I max,
ik(pk) max.
=Vg max.
Iz max.
Rg—t max.

Typical operation
Duty cycfe}

tnn
f
Vir(r.m.s.)
Va
la
k
Pa
Ta
Rg—l
Ra
Feedback ratio Yinipk)
Va(pk)
P out
*Pload
*0.85 (Pow—Parive)

WEIGHT

Yalve only

Shipping weight

ACCESSORIES
Socket

SEPTEMBER 1950 (1) S

50 Mcfs
7.0 kv
21 kw
2.3 A

14 A
125 k¥

400 mA

10 k(2

see page C4

50  Mcfs
5.1 kv
6.0 kv
1.33 A

380 mA
21 kW

74 %
145 kQ
2.2 k2
017
59 kw
475 kw
11b 130z

800 g
31b 100z

1.6 kg

B8.700.51
Page D3



TY6""250A R.F. POWER TRIODE
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R.F. POWER TRIODE TY6-I250A
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R.F. POWER TRIODE TY6-|250A
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TY6-|250A R.F. POWER TRIODE
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V.H.F. INDUSTRIAL TY6-3000A

TRIODE

QUICK REFERENCE DATA

Forced-air cooled triode intended for use as Class 'C' industrial

oseillator.

f 30 Me/s
7.6 kW

out

f max, 150 Me/s

\«'a max. 6.0 kv

pa max, 3.0 kW

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

INDUSTRIAL OSCILLATOR, CLASS 'C!

OPERATING CONDITIONS

f 30 30 Mc/s
P 5.8 7.6 kW
out
5. .
Ploa d 0 6.7 kW
Duty factor 1.0 1.0
8
ny 77 7 %
v 5.0 6.0 kv
a
I 1.5 1.63 A
a
'Vg 300 350 v
Ig 300 310 mA
Rg—f 1.0 1.13 ]
Vin(pk)
Feedback ratio-\;— 0.125 0,12
a{pk)
P 157 180 W
drive
P, 1.7 2.2 kW
76 84 W
pg
A
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RATINGS (ABSQLUTE MAXIMUM SYSTEM)

f max. 150 Me/s
Va max. 7.0 4%
vVg max. 1.0 KV
Ig max. 350 mA
Ik max, 2.5 A
ik(pk) max. 15 A
P max. 3.0 kW
pg max, 110 w
Rgmf max, 10 ki
CATHODE

Directly heated, thoriated tungsten

Vf 12.6 v

If 33 A
CAPACITANCES

ca-g 24 pF

Cout 0.5 pF

c 21 pF

CHARACTERISTICS {measured at Va = 2.5KkV, Ia =0.94)

gm 22 mA SV

U 26

MOUNTING POSITION

Vertical, with base up or down
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V.H.F. INDUSTRIAL TY6-3000A

TRIODE

COOLING
Forced-air cooled (see curves on pages C4 and C5)

Maximum temperatures

(]

Anode and grid seals 180 o

0

Filament seals 210 C

The amount of forced-air cooling required for the anode of this valve depends
upon the anode dissipation and temperature and pressure of inlet air,

PHYSICAL DATA

Weight of valve 8.4 3.8
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BIMENSIONS

[ LT o N o B o T =~ I

N € 4 g 5o w2 2 & ®" =

Inches

8.46

6.075 = 0,059
3.406 £ 0,039
4,252 £0.078
3.425 £ 0,039
1,378 £ 0.039
0.866 £ 0.078
2,500

0,315 + 0,019
4,567 =0.019
1.969 £ 0,008
5,929 & 0.039
06.063 £0.007
0,178 0,008
0.145 + 0,002
4 x 0.010
0.78

6.512 £ 0,019
6.256 + 0,019
0.182 = 0,004
0.205 + 0,008

Millimetres

215

154,33 £1.5
86,5+ 1.0

108 £ 2.0

88 £ 1.0
35+£1.0

20 £ 2.0
63.5
8,0x0.5

116.+ 0.5

50 £0.2

150.6 £ 1.0
1.6 £+0.2
4,5+0.2
3.70 £0.05
4x0.25
20

165.4 + 0.5

158,9 £ 0.5
4.62+0.1
5.20 £ 0,20

Inch dimensions derived from original millimetre dimensions

JANUARY 1966

dia,
dia,

dia,

max.
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_\I{RI-II C;:DIIEN DUSTRIAL TY6-3000A

.
6 Holes Q dia " J
. 3
| L S
: G -+—
* F
D H
E F

T ~Thickness
of tapes R

- 0 _—_.i
al
i

Filament mid tap
{painted black)

Piane of filament
leads is poralleleto
AN {0 within 31

8 slots equi-spaced
Wwide x 2 deep

Filamentis

N
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¥R'-IIOFD é NDUSTRIAL TY6_3000A

B5OM

Vg (V)

2500

500V

S0V

400V

Vg

gl

300V [
]
]
F

| 100V

L 200V

2000

-

TYE-3000A
o
-

——

e
jert

-

Lt}

—-—
1000

-

-
500

I
(A)

0 o o o
- - 0

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
GRID VOLTAGE AS PARAMETER
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B3599 ]

Vg (V)

400V

2?ﬂv
100V
[ ]
50V
[
[
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Vg 2500V
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K000

—
-

—

- —

B —
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(A)
&
5
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1

GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
GRID VOLTAGE AS PARAMETER
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V.H.F. INDUSTRIAL

TRIODE

TY6-3000A
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V.H.F. POWER TRIODE TY6-5000A

TY6-5000W
TY6-5000H

QUICK REFERENCE DATA

External ancde triode, intended for use as v,h.f. amplifier or
oscillator or a.f. amplifier.

The TY6-5000A is forced-air cooled.

The TY6-5000W is water cooled by means of a water jacket,

The TY&-5000H is water cooled by mearnis of an integral helical water

cooler.
Telegraphy Telepheny,  Tetephony, Audio
or F.M. Anode Class 'Bf Amplifier or
Telephony, Modulation Modulator
Class 'C* Class 'C" Class 'B!
f 5 75 75 75 - Me/s
P 6.9 *13.8 4.7 1.9 13.3 kw
out
f max, 75 75 7% - Mc/s
Va max, 6.0 5.0 6.0 6.0 kv
b max,
TY&-50004A 5.0 3.4 5.0 5.0 kW
TY6-5000W/H 6.0 4.0 6.0 6.0 kKW <

*Grounded grid configuration.

Amplifier for Television Service, Class 'C!

Positive Modulation Negative Modulation Linear
Negative Positive Power
Synchronisation Synchronisation Amplifier
i 48 to 75 48t0 75 1701to 220 48to 75 170 to 220 Mc/s
P 9.0 9.0 6.0 9.0 8,0 kW
out
f max, 75 75 220 75 220 Me/s
Vamax. 5.0 5.0 4.0 5.0 4.0 kv
pa max,
TY6-5000A 5.0 5.0 4,0 5.0 4.0 kW
TYG-5000W/H 6,0 5.0 4.0 5.0 4.9 kW |«

Unless otherwise shown, data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES
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TELEGRAPHY OR F.M, TELEPHONY, CLASS 'C!

OPERATING CONDITIONS

in{pk)
load(driver)

-

a

OPERATING CONDITIONS for two valves in grounded grid configuration

f 75
P 13.8+1.82
out
P 2.0
load 12.5
i, T
¥ 6.0
a
1 ER ]
a
v 340
I-g,
1 ER AN
v 3
ingt-fipk 148
p ERRIRY;
load(driver) I3
P, X2,
a

*Includes power transferred from driver stage

APRIL 1966

78 75 75 Me/s

4,0 5.6 6.9 kw

3.2 4.5 5,5 kw

73 75 77 %

4.0 5.0 6.0 kv

1.37 1.5 1.5 A

200 300 400 v

350 330 310 mA

500 640 740 v

190 240 275 W

1.5 1.9 2.1 kw
110 110 220 Me/s
TLETLL0 10.6+1,486 5.0 +0.6 KW
6.9 9.6 1.5 kw
it 71 =] ks
4.0 N 4.0 34
21,07 251,35 2x1.25 A
204 B 200 v
¥ 150 ERWET RO A
1,0 1,28 0.9 kv
2%0. 705 ERTIN 2%0.305 1w
2%1,7 Ix2,2 252,53 kw

[ 3
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V.H.F. POWER TRIODE TY6-5000A

TY6-5000W
TY6-5000H

TELEPHONY, ANODE MODULATION, CLASS 'C'

OPERATING CONDITIONS {Carrier conditions for 100% modulation)

f 75 75 75 ¥i] 75 Mce/s
out 2,2 3.0 3.5 4,1 4.7 kW
Pload 1,76 2.4 2.8 3.3 3.75 kw
LA T3 72 73 76 78 %
Va 3.0 3.5 4.0 4.5 5.0 KV
Ia 1.0 1.2 1.2 1.2 1.2 A
*-Vg 250 300 300 350 400 v
Ig 300 300 300 300 300 mA
Vm(pk) 510 600 600 850 690 v
Pload(driver) 170 205 205 230 205 w
pa g.8 1.2 1.3 1.3 1.3 kW
For 100% modulation
Pmod 1.5 2.1 2.4 2.7 3.0 kw

*This bias veltage is partially obtained by the use of a grid resistor.

TELEPHONY, CLASS 'B'
OPERATING CONDITIONS (Carrier conditions for 100% modulation}
f 75 75 Me/s
1.45 1.9 kW

out
11’10 ad 1.16 1.52 kW
n 32 32 %
v 5.0 6.0 kv
a
Ia 900 990 mA
-Vg 145 180 v
Vin(pk) 225 250
e, 3.0 4,0 kw
For 100% modulation
Ig 320 300 mA
Ploa.d(driver) 160 176 w
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AMPLIFIER FOR TELEVISION SERVICE, GRID MODULATED, CLASS 'C'
Negative modulation, positive synchronisation
OPERATING CONDITIONS for two valves in push-pull

f

Bandwidth {-1,5dB)
Bandwidth (~3.0dB)

Pout {syne)
Ploaq Y0

v
a

~Vg {syne)
{black)
{white)

1, (syne)
{black)

Ig (sync)
{black)

vin(g-g)p

P\ oad(driver) "¢

\. (svme)

48 {0 75
5.25
8.0
9.0
6,3
5.0
200
300
550
2x1.9
Z2x1.3
2 x 250
2 %175
1.0
250

170 to 220
6.5

10
6.0
4.2
4.0

150

225

500
2%x1.6
2x1.3

2 % 200

2 %119
1.0

350 to 450

Mc/s (
Me/s
Me/s

kW

kW

kV

V <—

mA<- |
mA

KV

w

LINEAR POWER AMPLIFIER FOR TELEVISION SERVICE, GRID MODULATED,

CLASS 'C!

Negative modulation, positive synchronisation
OPERATING CONDITIONS for two valves in push-pull

f

Bandwidth (~1.5dB)
Bandwidth {(-3,0dB)

Pou.t (sync)
1:’10 ad {sync)
v
a
-V
g
Ia (sync)
(hlack)
(white)
1
- (sync)
{hlack)
{white)

Vin {Z

(white)

Pload(driver) §

~pk 7
(black)

APRIL 1966

48 to 75 170 to 220 Me/s
5.25 6.5 Me/s
8.0 10 Me/s
9.0 6.0 kW (
6,3 4.2 kW
5.0 4.0 KV
200 150 v
2x1,98 2x1,6 A
2%1.5 2x1,3 A
2 %100 2 % 100 mA
2 x 250 2 X 200 mA
2 =110 2x110 mA
0 0 mA
1.0 1.0 kv
800 750 v (
0 200 V<
7 250 350 to 450 W
Page D4



V.H.F. POWER TRIODE TY6-5000A

TY6-5000W
TY6-5000H

AMPLIFIER FOR TELEVIBION SERVICE, GRID MODULATED, CLASS 'C!
Positive modulation, negative synchronisation

OPERATING CONDITIONS for two valves in push-pull

£ 48to 75 Mc/s
Bandwidth (-1.5dB) 5.25 Mc/s
Bandwidth (-3.0dB) 8.0 Mc/s
Pout (white) 8.0 kW
P, oq (White) 6.3 kW
v 5.0 kv
a
—Vg (white) 200 v
(black) 460 v
(sync) 580 v
I (white) 2x1.9 A
(black) 2 % 400 mA
Ig (white) 2 % 250 mA
(black) 0 mA
vin (&)pk (white) 1.0 kv
e 250 w

1)loa.d(driver) whit
AUDIO AMPLIFIER OR MODULATOR, CLASS 'B'
OPERATING CONDITIONS for two valves in push-putl

P o
out 3.3 4,6 3.3 6.0 6,6 13,3 KW
Dot 3.3 2.9 2.6 n.7 3.3 4.3 W
Rn-a 4,4 4,2 4.9 8.1 G4 4.9 K
\-'.] 3.0 o 1.0 1.5 3,0 6.0 kv
-\-‘n Hn 100 112 123 138 165 V
g
I‘l(n) 2 XG5 2% 75 2w 100 2% 1M 210 29125 mA
b 2 B00 2 %850 20 2 X0z 2 2x15
atmax.siz.) * 0o =04t X920 *910 ® 1500 mA
Ig 2200 2 %180 2 10 290 2% 1440 2% 280 mA
V. ; 400 440 430 405 470 43 v
infg-girgn.s,
2% 3% 3% 5 53T EPE . 3
Pload(dn\'er) 2x52 2%50 % 34 EEEL a w4 2x113 w
[):1 2x0,73 2x1.0 2x1.1 2%1.15 ER P H] 222255 kw
na 69 0 1 T2 ™ Ve
APRIL 1966
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RATINGS (ABSCLUTE MAXIMUM SYSTEM)

Telegraphy Telephony  Telephony A.F.
Class 'CT Class '"C' Class 'B’ Class 'B!
Va max, 6,0 5,0 6.0 6.0 kv
—Vg max, *1.0 1.0 - - kv
Ia max. 1.5 1.3 1.1 1.5 A
1k(pk) max, 8.5 7.5 4.6 5.1 A
p, max,
TYS-5000A 5.0 3.4 5.0 5,0 kW
TY6-5000W/H 6.0 4.0 6.0 6.0 kW
Ig max., 350 350 - - mA
pg max, 120 120 120 120 w
Rg—f max, - - - 15 kf
'Vfdg in grounded grid configuration.
Amplifier for Television Service, Class 'C!
Positive Negative Linear Power
Modulation Modulation Amplifier
Negative Positive Negative Modulation
Synchronisation Synchronisation Positive Synchronisation
f max, - 75 220 75 220 Me/s
Va max. 5.0 5.0 4.0 5.0 4.0 kv
-Vg max, 1.0 1.0 1.0 - - kv
Ia max. 1.9 1.9 1.8 1.9 1.6 A
ik(pk) max. i¢ 10 8,1 10 8.1 A
p, max,
TY&-5000A 5.0 8.0 4.0 5.0 4.0 kw
TYE-5000W/H 6.0 5.0 4.0 5,0 4.0 kW «—
pg max, 120 120 120 120 120 w
Pin max, 9.5 9.5 6.5 9.5 6.5 kW
(A
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V.H.F. POWER TRIODE TY6-5000A

TY6-5000W
TY6-5000H

CATHODE
Directly heated, thoriated tungsten
*Vf 12,6 v
I 33 A

f

*The filament has been designed to accept temporary fluctuations of
supply voltage of +5 to -10%.

The connection {4 is intended for use as the cathode current return, It
isnot an electrical centre tap and must not be used for filament current
supply. At frequencies above 30Mc/s all three filament pins should be
interconnected with suitable capacitors,

CAPACITANCES
Ca—g 11 pF
cout 300 mpF
Cin 16 pF
CHARACTERISTICS {measured at Va =4.0kV, Ia. =1.0A)
gm 17 mA/V
7l 32
MOUNTING POSITION Vertical, with base up or down
OOOLING
TYG6-5000A
Forced-air cooled
Maximum temperatures
Anode and grid seals 180 %
Pin seals 210 °c

In order tokeep within thetemperature limits it may be neceasary 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 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 foliowing

table:
)
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Anode Height above Inlet Rate of flow Pressure difference

dizsipation sea level temperature of air between
per minute inlet and outlet
KWy Gm) () ‘o mY @t (mm H_0) \
1.0 0 0 35 3.0 105 8.0 (
1.0 4] 0 45 3.1 110 8.0
1.0 1.5 4920 35 3.7 130 9.0
1.0 3.0 8840 25 4,1 145 10
3.0 0 0 35 5,2 185 23
3.0 0 V] 45 6.1 215 29
3.0 1.5 4920 35 6.2 220 26
3.0 3.0 9840 25 6.8 2358 26
5.0 ] 0 35 9.2 325 68
5.0 0 0 45 10.7 380 90
5.0 1.5 4920 35 11,2 395 81 (
5.0 3.0 9840 25 11.86 410 79
TY6-5000W

Water cooled anode, low velocity air flow on seals,

Maximum temperatures

Anode and grid seals 180 o

Water inlet 50 °c
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:

Anode Inlet Rate of flow Pressure difference
dissipation temperature of water between
o per minuts inlet and outlet (

&W) ‘o (itres) (gal) {atm)

1.0 20 2,5 0,55 0.08

1.0 50 3.0 0.66 0.1 “—

2.0 20 2.5 0.55 0.08

2.0 50 5.0 1.10 0.3

4,0 20 4.0 0,88 0.18

4.0 50 5,0 1.98 0.9

6.0 20 6.0 1.32 0.4

6.0 50 14 3,08 2.5

At inlet temperatures between 20 and 5000 the required quantity of water

can be found by linear interpolation. In order to keep within the temperature
limits it is necessary to direct a flow of air on to the seals at frequencies (
above 30Mc/s. The air flow should be started at the application of filament
voltage.
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V.H.F. POWER TRIODE TY6-5000A

TY6-5000W
TY6-5000H

TY6-5000H
Water cooled anode, low velocity air flow on seals

Maximum temperatures

Water inlet 50 C
Filament seals 210 0C
Anode and grid seals 180 0C

The amount of water cooling required for this valve depends on the ancde
dissipation and the temperature of the water,

Typical values of rate of flow of water through helix and pressure loss in
the helix are given in the curve on page C2. The minimum rate of flow of
water through helix reguired can be found from the curves on page C3. At
frequencies above 30Me/s and at ambient temperatures above 35%C both grid
and filament seals should be cooled by a low velocity air flow,

PHYSICAL DATA
TY6-5000A TYG6-5000W TY6-5000H

Weight of valve 10.1 1.0 1.8 1
4.6 0.45 0.8 kg
Weight of valve
plus carton 17.9 2.6 3.7 1b
8.1 1.2 1.7 kg
Weight of
insulating pedestal 4.6 - - 1h
2.1 - - kg
Weight of
insulating pedestal
pius carton 6.8 - - 1b
3.1 - - kg
Weight of water jacket - 1.1 - 1b
- 0.52 - kg
Weight of water jacket
plus carton - 1.7 - Ih
- 6.75 - kg
ACCESSORIES
Filament clips X 3 40634
Grid connector X 1 »30Mc/s 40622
Grid connector X 1 < 30Mc/s 40850
Insulating pedestal x 1 (TY6-5000A} 40630
Water jacket X 1 (TY6-5000W) K713
[
_M ullard Page DY
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OUTLINE DRAWING OF TY6-5000A
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V.H.F. POWER TRIODE TY6-5000A

TY6-5000W
TY6-5000H

OUTLINE DRAWING OF TY6-5000W MOUNTED IN WATER JACKET K713
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OUTLINE DRAWING OF TY6-5000H
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V.H.F. POWER TRIODE TY6-5000A

TY6-5000W
TY6-5000H
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CONSTANT CURRENT CHARACTERISTICS

MAY 1964 S Page C1



T T 1T 71T 11
20 TY6-5000H 'B2193

Pressure drop aross helix (Atm)
[=)

.

0-4

|4 Inlet temp
- 20°C A

0-2

[¢] 2 4 & 8 10

Rate of fiow of water through hellx {I/min)
(To convegrt I/min to gal/min Multiply by 0-22)

PRESSURE DROP ACROSS HELIX PLOTTED AGAINST RATE QF FLOW OF
WATER THROUGH HELIX FOR INLET TEMPERATURES OF 20 AND 50°C.
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V.H.F. POWER TRIODE TY6-5000A

TY6-5000W
TY6-5000H
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V.H.F. POWER TRIODE TY6-5000A
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V.H.F. POWER TRIODE

TY6-5000A
TY6-5000W
TY6-5000H
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TRIGDE R TY6-5000B

3y TENTATIVE DATA

QUICK REFERENCE DATA

Forced air cooled triode intended for use as oscillator or amplifier

Class 'B' Class 'C' Class 'C' Class 'C’
Audio amplifier Television Telepheny Telegraphy or
F.M. Telephony

f - 220 75 110 Me/a
Pt 13.3 4.0 4.7 4.8 kW
f max, - 220 220 220 Mec/s
) v, max. 6.0 5.0 5.0 6.2 kv
p, max. 5.0 5.0 3.4 5.0 kw

Tobe read in conjunctionwith GENERAL OPERATIONAL RECOMMENDA'TIONS -
TRANSMITTING VALVES

CLASS 'C' TELEGRAPHY OR F,M, TELEPHONY

Maximum gperating conditions

£ 30 30 30 110 *220 Mec/s
4.0 5.6 6.9 4.8 2.65 kW
N out
j kW
) P ad 3.2 4.5 5.5 3.9 2.15
n 73 75 76.5 70 70 %
v, 4.0 5.0 6.0 5.0 3.0 kv
L 1,37 1,5 1.5 1.25 1.25 A
-vg 200 300 400 300 160 v
Ig 300 330 310 300 250 mA
Pload
(driver) 190 240 275 250 510 W
P, 1.5 1.9 2,1 1.45 1.6 kW
) *Grounded grid configuration
a—)
[ Mullard |
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CLASS 'C' ANODE MODULATION

Maximum operating conditions
{Carrier conditions for 100% modulation)

f 75 110 Mc/s
4,7 2.8 W
out
Pload 3.75 2.25 KW
Ty 78.5 75 %
Va 5.0 4.0 kv
I 1.2 0.93 A
a
-Vg 400 350 v
Ig 300 240 mA
Pload (driver) 205 130 w
1 1.3 0.92 kW
CLASS 'C' AMPLIFIER FOR TELEVISION SERVICE
COMMON CATHODE BIAS MODULATED
Negative modulation, positive synchronisation
Maximum operating conditions
i 48-75 Mc/a
. kW
Pout (syne) 9.0
Ploa d (sync) 6.3 kW
Bandwidth (-3. 0 dB) 8.0 Me/s
v 5.0 4%
a
-V sync 200 v
& black 300 v
white 550 v
I syne 1.9 A
black 1.3 A
I syne 260 mA
£ black 175 mai
Pload {driver) syne 250 w
A
[ Mullard |
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VI soWER TY6-50008

CLASS 'B' AUDIO AMPLIFIER

Maximum cperating conditions for two valves in push-pull

P 13.3 KW
out E
Dtot 4.3 %
R 4.9 k&
B-a
v 6.0 kv
a
1 2x 125 mA
2(o)
]a {max. sig.) 2x 1.5 A
-V 165 v
g
I 2 x 280 mA
g
Vv, r,m,s. 645 v
in (g-g)
W
1:‘lnad (driver) Zx 113
P, 2x 2.35 kW
n 74 %

a

ABSOLUTE MAXIMUM RATINGS

Clasg 'B' Class 'C' Class 'C' Class 'C'
Audio T.V. Telephony Telegraphy

V_ max. (f = 220Mc/s) - 4.0 3.2 4.0 k¥

a € 75Mc/s) 6.0 5.0 5.0 6.2 kv
—Vg max. - *1,0 1.0 1.0 kv
I max. 1.8 1.8 1.65 1.85 A
p, max. 5.0 *4.0 3.4 5.0 KW
Ig max. - - 350 350 mA
p, max. 120 *120 120 120 w

*(sync) level
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CATHODE

Directly heated, thoriated tungsten

Vi 12,6 A
If 33 A

The comnection f . is intended for use as the cathode current return and is
not an electricaf centre tap and must not be used for filament current
supply, At frequencies above 30Mc/s all three filament leads should be
interconnected with suitable capacitors.

CAPACITANCES
L 11 pF
S 16 pF
ot 300 mpF
CHARACTERISTICS (measured at Va =4 0kV, Ia =1, 0A)
g 17 mA/vV
u 32
MOUNTING POSITION
Vertical, base up or down.
COOLING Forced-air cooled
Maximum temperatures
0
Tan ode seals 180 OC
T grid geals 180 oC
T . seals 220 C
pin

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
difference between the inlet and outlet of the housing are given in the
following table. :

1

APRIL 1964 R Page D4

()

()



V.H.F. POWER

TRIODE

Anode Height
dissipation above
sea-level
pa

(kW) (km) (Et)
1.0 Q 0
1.0 0 0
1.0 1.5 4920
1.0 3,0 9840
3.0 0 0
3.0 0 0
3.0 1.5 4920
3.0 3.0 9840
5.0 0 0
5,0 0 0
5.0 1.5 4920
5.0 3.0 9840

APRIL 1964

TY6-5000B

Inlet Rate of Pressure
Temperature flow of difference
air per between inlet
minute and outlet
Tin
3 3
oy {m”) (it} (mm of water)
35 3.0 105 8.0
45 3.1 110 8.0
35 3.7 130 9.0
25 4,1 145 10
35 5.2 185 23
. 45 6.1 215 29
35 6.2 220 26
25 6.6 235 26
35 9,2 325 68
45 10.7 380 a0
35 11.2 395 81
25 11.6 410 79
<
[ Mullard:
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6 Holes Q din T—
I ¢
G}
F
D ’
E F—-i
: l \Thickness
of tapes R
N
# -
A
B T
C
l ! ;
1
T [
P L=
A ) 1 E—
Filgment mid tap Plane of filament
(painted black) leads is pcrullei-to
a AN to within 33
9 A A
8 Slots equi-spaced
ffctf . S wide x T deep
Filaments
(ol
[Mullard|
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V.H.F. POWER

TRIODE

Dimensions

Inches

9.

o

=1

0.

4 x 0.

626

,252+ 3,

. 874

.252 + 0,

.504 £ 0.

L378 £ 0,

. 866 £ 0,

,500

,315 £ 0,

L5687 £ 0.

. 250

.626 =0,

L 063 £ 0.

.189

164 £ 0,

010

2

079

039

079

079

020

020

063

008

002

0,182 + 0, 004

0. 205 + 0,008

TY6-5000B

millimetres
193.68 max
133.4+3.2
73 max
108 + 2
89 =1
352
22+ 2
63.5 max
8.0£0.5
116 £ 0.5
57.15 max
117.5+ 1.6
1.6+0,2
4,8 max
3.7+0.05
4x 0.25 nom
4,62+ 0.1

5,20+ 0.2

Inch dimensions derived from original miilimetre dimensions.
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TRIODE O R TY6-5000B
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TRIODE VVER TY6-5000B
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V.H.F. POWER TRIODE TY7-6000A

TY7-6000W
TY7-6000H
QUICK REFERENCE DATA
External anodetriode, intended for useas v.h.f.amplifier or oacillator
or a.f. amplifier,
The TY7-6000A is forced air cooled,
The TY7-6000W is water cooled by means of a water jacket.
The TYT-6000H is water cooled by means of an integral helical water
cooler,
Class 'C' Claas 'C' Class "B'
Telegraphy Industrial Audio
or F.M. Oscillator Amplifier
Telephony
£ 30 55 - MHz
10 8.25 20 kW
out
f max, 30 85 - MHz
Va max, 7.2 7.0 7.2 kv
p, max. 6.0 6.0 6.0 kW

Uniess otherwise shown, data is applicable to all types

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

TELEGRAPHY OR F,M, TELEPHONY, CLASS ¢
OPERATING CONDITIONS

f 30 30 30 30 30 30 MHz
7.1 7.3 8.5 9.2 9.5 10 kw
out

P . . 7. . . .
load 5.7 5.8 0 7.4 7.6 8.0 kw
na 1 73 71 77 73 77 %
Va 5.0 5.0 6.0 6.0 6.5 6.5 kv
Ia 2.0 2.0 2.0 2.0 2.0 2.0 A
—Vg 300 300 400 400 450 450 v
Ig‘ 500 500 500 800 500 600 mA
vin(pk) 660 760 780 820 820 850 v

44 4
Pload(clriver) 297 378 350 3 370 60 W
P, 2.9 2.7 3.6 2.8 3.5 3,0 kW
[
[Mullard|
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TELEPHONY, ANODE MCDULATION, CLASS 'C'
QPERATING CONDITIONS (Carrier conditions for 100% modulation)

f 30 30 30 MHz
5,0 5.6 6.4 kw
out
P10 ad 4.0 4.5 5.1 kw
n, 78 80 80 %
Va 4.0 5.0 5.0 kv
I 1.6 1.4 1.8 A
a
-Vg 300 400 400 v
Ig 600 500 500 mA
vin (k) 680 730 800 v
Ploa.d(clriver) 367 328 432 w
P, 1.4 1.4 1.6 kw
For 100% modulation
Pmod 3.2 3.5 4.0 kW
AUDIO AMPLIFIER, CLASS 'B'
OPERATING CONDITIONS (two valves in push-pull}
P 7.1 8.0 9.0 20 kw
out
Ra—a 3.8 5.5 4.8 4.15 k@
Va 4.0 5.0 5.0 7.0 kv
-Vg 135 165 165 250 v
1 2x100 2x150 2x150 2x200 mA
a(o)
Ia {max.sig.} 2x1.25 2x1,1 2%1.25 2x2.0 A
Ig 2x360 2x220 2X330 2%530 ma
v, 630 483 588 854 v
in(g-g)r.m.s.
Pload(driver) 2x140 2 X865 23130 2x310 w
pa 2x1,45 2x1.5 2%1.7 2%4.,0 kW
N 71 72.5 72.5 71.5 %
(A
APRIL 1967 M TY7-6000A-Page D2



V.H.F. POWER TRIODE TY7-6000A
TY7-6000W

TY7-6000H

) INDUSTRIAL OSCILLATOR, CLASS 'C'
Anode supply from three-phase halfwave rectifier without filter

OPERATING CONDITIONS

f 55 50 85 MHz
8.6 6.3 6.1 KW
out
. . . kW
P i QessP. . ) 8.25 6.0 5,75
7.0 .5 5.0 kW
Pload 5
n, 78 67 72 %
Vtr {r.m.s.) 5,55 5.13 4.27 kv
v, 6.5 6.0 5.0 kv
' } L 1.7 1.5 1.7 A
Ig (loaded) 500 400 450 " mA
(unloaded) 700 700 700 mA
V.
Feedback ratio v—(P—)—m L3 0.15 0.15 0.19
out(pk)
Pload (driver) 350 300 350 w
P, 2.4 2.7 2.4 kw
R 900 1000 850 )
g-f
R 2.0 2.3 1.6 kR

a

RATINGS (ABSCLUTE MAXIMUM SYSTEM}

| ) Class 'C' Class 'C' Class 'B' Class 'C'

’ Telegraphy Telephony A.F. Oscillator
Va max. (f=30MHz) 7.2 5.5 7.2 - kv
(£=55MHz) - - - 7.0 kv
(f=85MHz2) - - - 6.5 kv
—Vg max, 1.25 1.25 - 1.26 kv
I.kmax. 2.8 2.4 2.8 2.5 A
. (pk) max. 14 12 10 11 A
Pamﬂx. 6.0 4.0 6.0 6.0 W
Ig max, {lcaded) 600 600 - 500 mA
{unloaded) - - - 700 mA
\ X pg max. 250 250 250 250 W
' R__ max. - - 15 10 ke

g-f
¢
[ Mullard|
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CATHODE
Directly heated, thoriated tungsten

* 12.8
Vf v

L 33 A ( ’y(

*The filament has been designed to accept temporary fluctuations of supply
voltage of -5 and +10%.

The connection f.¢ is not an electrical centre tap and must not be used for
filament current supply. At frequencies above 30MHz all three filament pins
should be interconnected with suitable capacitors.

CAPACITANCE
¢, g 11 pF
cg-f 16 pF
cﬂ._f 300 mpF
CHARACTERISTICS (measured at Va.= 6,0kV, Ia =1.04) (
g 15 mA/V
“ 32
MOUNTING POSITION Vertical, with anode up or down,
COOLING
The valve must not be operated without a heat dissipating connector on
pin f .
et
TY7-6000A Forced-air cooled
Temperatures
Filament seals 210 °c
Anode and grid seals 180 ¢ (

In order to keep within the temperature limits it may be necessary to direct
a flow of air on to the filament and grid seals.
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V.H.F. POWER TRIODE TY7-6000A
TY7-6000W

TY7-6000H

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

table:~
Anode Height above Max, inlet Min. rate of { Pressure difference
dissipation sea level temperature | flow of alr between
per minute inlet and outlet
P " Yin 3 3
(kW) (m) () {°0) (m”) {#) | (mmH,0) (inHO0)
2.0 0 0 35 4,8 169 20 0.79
2.0 0 [ 45 5.7 201 25 0.98
2.0 1500 4921 35 5.7 201 23 0.90
2.0 3000 9842 25 8.1 215 23 0.30
3.5 0 0 35 6.2 219 32 1.26
3.6 0 4] 45 7.3 258 42 1.65
3.5 15060 4921 35 7.3 258 36 1.42
3.5 3000 9842 25 7.8 275 36 1.42
6,0 i) 0 35 9.2 325 68 2.68
6.0 ] 0 45 10.7 378 91 3.58
6.0 1500 4921 35 11.2 396 81 3.19
6.0 3000 9842 25 11.7 413 80 3.15
A
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TY7-6000W Water cooled anode and low velocity air flow on seals.

Temperatures
Filament seals 210 c'C
Anode and grid seals 180 °c (

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:—

Anode Inlet Rate of flow Pressure diﬂ'erencej
dissipation ) temperature of water between
per minute inlet and outlet
pa Ti.n
(KW) o) (litres)  {(gal) {atmospheres)
1.0 20 2.5 0.55 0.08
1.0 50 3.0 0.66 0.1
2.0 20 2,5 0.55 0.08 (
2.0 50 5.0 1.10 0.3
4.0 20 4.0 0.88 0.18
4,0 50 9.0 1.98 0.9
6.0 20 6.0 1.32 0.4
6.0 50 14 3.08 2.5

In order to keep within the temperature limits it may be necessary to direct
a flow of air on to the seals, Air cooling will in general not be necessary
at frequencies =30MHz and a maximum ambient temperature of 359C, At
frequencies between 30 and 50MHz or at higher ambient temperatures, a low
velocity air flow to the grid and filament seals will be necessary,
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V.H.F. POWER TRIODE TY7-6000A
TY7-6000W

TY7-6000H

TY7-6000H Water cooled anode and low veloeity air flow on seals,

Temperatures
Filament seals 210 °c
Anode and grid seals 180 °q
Water inlet 50 °c

The amount of water cooling required for this valve depends on the anode
dissipation and the temperature of the water.

Typical values of rate of flow of water through helix and pressure loss in
the helix are given in the curve on page C2. The minimum rate of flow of
water through helix required can be found from the curves on page C3.

At frequencies above 30MHz and at ambient temperatures above 3500 both
grid and filament seals should be cooled by a low velocity air flow,

PHYBICAL DATA
TY7T-6000A  TY7-6000W TY7-6000H
Weight of valve 10,1 1.0 1.8 1b
4.6 0.45 0.8 kg
Weight of valve 17.8 2.6 3.7 b
plus carton 8.1 1.2 1.7 kg
Weight of insulating 5.1 - - Ib
pedestal 2.1 - - kg
Weight of insulating T.1 - - 1h
pedestal plus carton 3.1 - - kg
Weight of water jacket - 1.1 - b
- 0.52 - kg
Weight of water jacket - i.6 - 1b
plus carton - 0.75 - kg
ACCESSORIES
Filament clips X 2 40634
Filament centre-pin clip X 1 40649
Grid connector f >30MHz 40622
f <30MHz 40650
Insulating pedestal {TYT-600UCA) 40630
Water jacket (TY7-6000W) K713
(.
| Mullard | TYT-6000A-Page D7
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OUTLINE DRAWING OF TY7-6000A

A

Ty

’-:-

grid

# Stamped zero (0)
to denote centre tap

APRIL 1967 [Mullard]

K
1
)
anode \
7 f‘ L

Dimensions of TYT-6000A

Inches Millimetres

A 2.756+0,020 T0+£0,5
B 2.323 dia.max, 59 dia.max.
C 0,413 10.5

D 0.358 9.1

E 0,394 max. 10 max,
F 4.815%0.012 122.30,3
G 3.898+0.059 99+1.5
H 0.630 max, 16 max,
J  0.472 min, 12 min,
K 0.008 2.5

L 7.877 max. 195 max.
M  2.126+0,020 54+0,5
N 3.701 94

U

1.378+0.039 35+1.0 dia.

Inch dimensions derived from
original millimetre dimensions
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V.H.F. POWER TRIODE TY7-6000A
TY7-6000W

TY7-6000H

QUTLINE DRAWING OF TY7-6000W Mounted in water jacket K713

Dimensions of TY7-6000W

Inches Millimetres

A 2,756+0,020 70x0.5
a0t ¥ ¥ B 2.323 din.max. 59 dia,max.
N C 0.413 10.5
¥ ' D 0.358 9.1
l; \f E 0.39%4 max. 10 max.
el P F 2,126 54
¢ G 1.634 41.5
H 0,788 20
grid I 0.457 11,6
Q K  7.480 max, 190 max.
L 0.630 max. 16 max,
M 3.268 83
K T B s N 0,472 min, 12 min.,
H : . P 0.098 2.5
' ' Q 2,205 56
L F —ie R 4.130 105
1
h— G —+ 8 #.465 max, 215 max,
Mo : R T 1,713:0.079 43+2,0
! i ! U 1.378£0.039 35:1.0dia.
1 |
; i
H I
oo 7 Inch dimensions derived from
o original millimetre dimensions
A i
I
anode ]
- T
Threaded i =
pipe ! |
J
bH—
Qa
g
% Stamped zero (Q)
to denote centre tap
t ot
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OUTLINE DRAWING OF TY7-6000H

Dimensions of TYT-6000H

Inches Millimetres
A  B.622 219
B 0,472 min, 12 min,
C 4.134 105
D 0.079 2.0
E 1,693 43
F 0.098 2.6
G 0.358 dia. 9.1 dia.
H 0.413 dia. 10,5 dia.
J 2,756 dia. 70+0,5 dia,
K 5.118 dia. 130 dia,
L 1.536 39
M 0,394 dia. 10 dia.
Anode ' | N 0.315 dia, 8.0 dia.
P 0.630 max. 16 max,
Q 2,283 58
R 1.260 32
5 0.827 21
L—""] T 4.331 110
U 1.378+0.039 35+1.0 dia,
V  2.323 dia.max. 59 dia.max.
n Z 0.39%4 10
"Jlj-'i : [ il N z — Inch dimensions derived from
L_ L] Gas thread original millimetre dimensions
p—Q— -~ Position of :—
e ____————-—Holes in anode flange

__——Filament connections
I Water connecilons

- 9

The use of wing nuts

should be avoided
Ty :{
> Stamped zero (O}
io denote centre tap
B7149
(W
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V.H.F. POWER TRIODE TY7-6000A

TY7-6000W
TY7-6000H
Ve b 11 TYT-6000A B2136
V) _w-f' TYT-6000W I
so0l] TYT-6000H | {
I [T
. 3A ] seenly
m A
] 9 5 2'5:: 2A 1
400 EN :\ i [ ] 1,5A BREE
K - 2 :- .L.a - L 1IIA 1
3 - - L IOA
o S
200 1 . - ":! 7A _-=a3 A
- p —~ - _* 6A T { 11
= "-. -_: - - d\ ] ,‘2.A
. e -3 '-{‘
< Rine s Semmmac
"~ P - 3A 1
0 = - ! | |
oy B — = 11
- = M 11
g SERE054
-200 T ;= 02A —
04 1]
- 400 1 -
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TY7-6000H

Inlet temp

0-8

Pressure drop across halix (Atm)
Q

o6

0-4 ¥,

H Inlet temp

0.2

.

0 2 4 6 8 1o

Rate of flow of water through helix (i/min)
{To convert I/min to gal/min muitiply by 0-22)

PRESSURE DROP ACROSS HELIX PLOTTED AGAINST RATE OF FLOW OF
WATER THROUGH HELIX FOR INLET TEMPERATURES OF 20 AND 50°C,
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V.H.F. POWER TRIODE TY7-6000A
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V.H.F. POWER TRIODE TY7-6000A
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it TY8-15A
Application:  R.F. industrial heating. -

Power output: 14kW continuous rotings.
Frequency: 30Mc/s at full ratings.
Construction: External! anode, forced air cooled.

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

FILAMENT Directly heated, thoriated tungsten :
Vi 6.3 v
g 130 A
*The filament current must never exceed a surge value of 280A at
any time during the warming-up period. The filament has been

designed to accept temporary fluctuations of "-_13%.

MOUNTING POSITION Vertical, anode down
{0 CAPACITANCES
' Ca-g 33.5 pF

[ 44.5 pF
Ca—f 1.2 PF

CHARACTERISTICS (measured at V, = 6kV, I, = 2.5A)
8m 23 mAlY
gm {at Vy = 500V, I, = 14A) 28 mAjvV
t 17.5

COOLING
Forced air
Max. temperature of seals 220 °C

The amount of forced air ¢ooling required for this valve depends
upon the anode dissipation and the height above sea level. Typical
values of inlet temperature, rate of air flow and pressure difference
between the inlet and outlet of the housing are given in the following

( table:
Anode Height Inlet Min. rate Pressure
dissipation above Temperature of flow difference
Pa sea-level Tin of air between
h per minute inlet and
outlet
(kW) (km)  (ft) Q) (m%)  (ft5) (mm of H:O)
5.0 0 0 45 59 M0 135
5.0 0 0 35 52 185 12
5.0 1.5 4920 35 62 220 14
5.0 3.0 9840 25 6.6 235 15
7.5 0 0 45 9.0 320 34
7.5 0 0 35 80 285 27
7.5 1.5 4920 35 9.5 335 32
7.5 3.0 9840 25 10.2 3460 34
10 0 0 45 123 435 63
{ 10 0 0 35 11 3% 50
10 1.5 4920 35 13 460 59
10 3.0 %840 25 14 495 64
(.
{Mullard |
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TY8-15A

TRIODE

CLASS ‘C’' OSCILLATOR

Anode supply from three-phase half-wave rectifier without smoothing filter.

Limiting values (absolute ratings)

f max. 30 Mc/s
¥V, max. 8.0 kY
=V max, 1.6 kv
Rg_; max. 10 k()
Pa Max. 10 kv
la max. 4.0 A
lg max. 1.5 A
pg Max. 800 W
Typical operation
f 30 30 Mc/s
Vi (r.m.s.) 59 5.1 kv
Va 7.0 6.0 kv
s 35 33 A
[ 950 800 mA
Pa 6.8 55 kw
- 72 Y
Rg¢ 0.95 1.0 k€2
Ra 1.0 0.87 ki
Feedback ratio (P! 0.25 0.26
Yaink)
Pout 17.7 143 kw
*Plua,d 14 " kv
*085 (P()ut_PdriVL‘)
WEIGHT
9 Ib
Yalve only 38 ke
- . 70 Ib
Shipping weight 318 ke
ACCESSORIES
Filament clip 40662
Grid connector 40664
Insulating pedestal K508
()
JULY 1961 (1) mm Page D2
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TY8-15A

TRIODE
D
¥
E 4
Ve
;&
o 4
T
J
L
=0
|t
g

DIMENSIONS

JULY 1961 (1)

Inches Millimetres
A 4.528 15
B 3.780 %%
C 2126 54
D 0,374 9.5
E 0.984 25
F 3.0M1 78 R
G 0.335 8.5
H 2.992 78 <
) 6.220 158 max.<—
K 12.402 315 max.<—
L 0.709 13
M 2,520 64
N 3.976 101 max.<—
Mullard
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TRIODE TYB' I 5A
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TY8- I 5A TRIODE
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R. F. POWER TRIODE TY8-I15H

' ) PRELIMINARY DATA

QUICK REFERENCE DATA

Water-cooled triode, with fixed helix heat exchanger for r.f. industrial
heating-applications.

f max, 30 . Me/s
Va max. 8.0 kv
Pa max. 15 kw
Performance
f 30 . Me/s
Pout 17.7 kw
‘ ) This data should be read in conjunction with GENERAL OPERATING

RECOMMENDATIONS - TRANSMITTING VALVES.

INDUSTRIAL OPERATION AS CLASS 'C' OSCILLATOR
Anode supply from three-phase full wave rectifier without smoothing filter,

Absolute maximum ratings

f max. 30 Me/s
Va max, 8,0 ad
-Vg max. 1.6 kV
Rg-f max, 10 kQ
pa max. 15 kW
Ia max. 4.0 A
Ig max. 1.5 A
pg max. 800 W

Typical operating conditions

f , 30 30 Me/s
Va 7.0 6.0 kv
Ia 3.5 3.3 A
Ig 950 800 mA
pa 6.8 5.5 kw
na 72 72 %
Rg-f 0,95 1.0 kQ
Ra 1.0 0.87 X0
Feedback ratio vin{pk) 0.25 0.26
va (pk)
Pout 17.7 14.3 kW
*Pload 14 11 kw

()

*0, 85 (Pout-Pdrive}

DECEMBER 1963 S Page D1
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FILAMENT
Directly heated, thoriated tungsten

vt
*1f
rf (cold)

6.3 v
130 A
0, 005 Q

*The filament current must never exceed a surge value of 280A at any time
during the warming-up period., The filament has been designed to accept
temporary variations in supply voltage of +5% and -10%,.

CAPACITANCES
ca-g
cg-f
ca-f
CHARACTERISTICS
(Measured at Va = 6kV, Ia = 2,5A)

gm
"

(Measured at Va = 500V, Ia = 14A)
gm

MOUNTING POSITION

COOLING
Water cooled

Taeals max,

33.5 pF

4.5 pF
1.2 pF

23 mA/V

17.5

28 mA/V

Vertical, anode down

220 C

The amount of water cooling required for this valve depends on the anode
dissipation and the temperature of the water. Typical values of rate of flow
of water through helix and pressure loss in the helix are given in the curve
on page C5. The minimum rate of flow of water through helix required can

be found from the curves on page C6.

PHYSICAL DATA

Weight of valve

Weight of valve plus carton
ACCESSCORIES

Filament clip
Grid connector

DECEMBER 1963 N

6.7 b

3.0 kg

87 b

30,5 kg
40662
40664
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R.F. POWER TRIODE TY8-15H

View on'X"

8 holes G dia.
equi-spaced

1 - F

N {
|
-—*— £E —. - ‘
: I_._ D — P!
A ¥ : < '
Q Y . A
= R e
- B ! a
::::J ¥ ‘ (45
t?_: KoL i | |
! [
Py j_#_‘ ¢ A1
% N F
[+ ! ' ;
Q‘-‘I Position Of:- N . 45
q-‘-'_‘“—,_,_‘__‘_ vyutcr conpoctions - T
Fiiament pins !
. and holgs in tiange -
1_‘ -l _—
*
o) e
“rdia T ISIdiﬂ a
View on, T
X
9
a Interconnection from:
union to hose M
DIMENSIONS
Inches Millimetrea Inches  Millimetres
A 13,813 351 M 0,372 9.5
B 0,984 25 N &L 417 163
c 7,677 195 P 5,827 148
D 2,953 75 Q 0,118 3
E 6.878 162 R 0.472 12
F 7.283 185 8 0.472 12
G 0,276 7 T 0,630 16
H 2,126 54 u 1. 000 25.4
I 3,406 86,5 v 0,472 12
K 2,205 56 w 8.5 12.7
L 1.654 42

Inch dimensions derived from original millimetre dimensions,
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R.F. POWER TRIODE TY8-|5H
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R. F. POWER TRIODE TYS8-15H
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R. F. POWER TRIODE TY8-15H
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o TY8-15W
Application:  R.F. industrial heating. -

Power output: 14kW continuous roting.
Frequency: 30Mc/s at full ratings.
Construction: External anode, water cooled.

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

FILAMENT Directly heated, thoriated tungsten

Ve 6.3 ¥
*s 130 A

*The filament current must never exceed a surge value of 280A at any
time during the warming up period. The filament has been designed

to accept temporary fluctuations of 33%

MOUNTING POSITION Vertical, anode down
CAPACITANCES <
Cag 335 pF
Cg-t 44.5 pF
Ca—t1 1.2 pF
CHARACTERISTICS (measured at ¥, = 6kV, |, = 2.5A)
£€m 23 mAjY
gm {at Vo = 300V, |, = 144) 28 mAY
y. 17.5
COOLING
Water cocled
Max. temperature of seals 220 °C

The amount of water cooling required for this valve depends upon
the anode dissipation and the temperature of the water. Typical
values of rate of water flow and pressure loss in the jacket are
given in the following table:

Anade Inlet Minimum rate of Pressure
dissipation temperature water flow loss in

Ps Tin per minute jacket

{kw) °C) (licres) {gal) {atm)
5.0 20 4.5 1.0 0.03
5.0 50 12 26 0.2

10 20 9.5 2.0 015

10 50 22 5.0 0.6

15 20 15 3.5 0.3

15 50 34 7.5 14

At inlet temperatures between 20 and 50°C the required quantity
of water can be found by linear interpolation.

[ )
[Mullard|
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TY8- I sw TRIODE

(
CLASS 'C’ OSCILLATOR -—

Anode supply from three-phase half-wave rectifier without smoothing filter.

Limiting values (absolute ratings)

f max. 30 Mc/s
V, max. 8.0 kv
~V max. 1.6 le
Rg -1 max. 10 k&2
Pa Max. 15 kW
Iy max. 4.0 A
lg max. 1.5 A
pg max. 800 W
Typical operation
f 30 30 Mc/s
Vn'(r.m.s,) 59 5.1 kV
a 7.0 60 kv ()
la 35 33 A .
I 950 800 mA
Pa 6.8 55 kw
Na 72 72 Y
Rg-t 0.95 1.0 kg2
Ra 1.0 0.87 kO
Feedback ratio 2k 0.25 0.26
Yaiplo)
Pout 17.7 143 kW
*Pload 14 1 kw

*085 (Poul—PdriVH)

WEIGHT
6 b
Valve only { 2.5 ke
L . 67 b :
Shipping weight {30'5 kg (
ACCESSORIES
Filament clip 40662
Grid connector 40664
Water jacket K720
DIMENSIONS
inches  Millimetres inches Millimetres
A 4.528 115 M 2717 69
B 3.780 96 N 1.969 50 “—
C 2126 54 P 6.024 153 -
D 0.374 9.5 R 12.992 330 max.<—
E 0.984 25 S 16.339 415 max.<—
F 3.0 78 “« T 1.535 39 “—
G 0.335 8.5 ] 3.150 80
H 4,370 111 < v 6.890 175 -
J 0.197 5.0 W 4724 120 (
K 5906 150 X 0.295 7.5
L 0.551 14
(Y
Mullard |
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TRIODE TY8' I 5W
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TY8' I 5W TRIODE
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V.H.F. POWER TRIODE TY8-6000A

TY8-6000W
TY8-6000H

TENTATIVE DATA

QUICK REFERENCE DATA

External anode triode, intended for use as industrial Class 'C' oscillator

The TY8-6000A is forced-air cooled,
The TY8-6000W is water cooled by means of a water jacket.

The TY8~6000His water cooledby means of an integral helical water cooler,

f 50 Mc/s
Pout {less Pdﬂve) 7.2 kW
f max. 50 Mc/s
Va max. 8.0 kV
p, max. 6.0 kw

Unless otherwise shown data is applicable to all types

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS -

TRANSMITTING VALVES

INDUSTRIAL OPERATION AS CLASS 'C' OSCILLATOR
Anode supply from three-phage halfwave rectifier
Typical operating conditions

f 50 50 Mec/s
P 7.8 6.2 kW

out
Pout {less Pdrh'e) 7.2 5.9 kW
Pload 6.1 5.0 kw
"’Ja T0 71 %
vtr {r.m, s, )} per phase 6.15 5.3 kv
V!l 7.2 6.2 kv
Ia (loaded) 1.5 1.4 A
I8 (unloaded) 370 400 mA
L {loaded) 360 370 mA
Ig (unloaded) v 470 470 mA
Feedback ratio %(ng 0.17 0,17
P, out(pk) 3.3 2.5 KW
R 1.85 1.5 Kk

g-f
R 2.3 2.1 k&

a

A
[ Mullard|
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Absolute maximum ratings

f max.
V max.
a
-V max.
g
I max,
a
pa max,
I (loaded) max.

1 (unloaded) max.

CATHODE

Directly heated, thoriated tungsten

*
Vi

It

50

400
500
10

12,6
33

Me/s
kv
kV

kw
mA
mA

*The filament has been designed to accept temporary fluctuations of supply

voltage of +5 and -10%.
CAPACITANCES

[
a-g
cout;

C,
in

CHARACTERISTICS (measured at Va = 6.90kV, la =1.0A)

Em

MOUNTING POSITION

Vertical, with anode down.

MAY 1964

7.9 pF
1.0 pF
14,2 pF
12 mA/V
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V.H.F. POWER TRIODE TY8-6000A
COOLING TY8-6000W

TY8-6000A TY8-6000H

Forced-air cooled
Maximum temperatures

Seals 220 °

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

Typical values for continuous operation of inlet temperature, rate of flow
of air and pressure difference between the inlet and the outlet of the housing
are given in the following table.

For intermittent operation see the curve on page C4.

Minimum rate

Anode  Height above Inlet of flow of air Pressure difference
dia;)sipation sea level tempe;ature per minute between inlet and outlet
a h in 3
W)  (km) () °c @) @) (mmot H,0) (in of H,0)
2.0 0 0 35 4.8 170 20 0.8
2.0 0 0 45 5.1 200 25 1.0
2.0 1,5 4920 35 5.7 200 23 0.9
2.0 3.0 9340 25 6.1 215 23 0.9
4.0 0 0 35 6.8 240 38 1.5
4,0 i) 0 45 7.9 280 49 1.9
4.0 1.5 4920 35 7.8 275 42 1.7
4.0 3.0 9840 25 8.4 300 42 1.7
6.0 0 0 35 9.2 325 68 2.7
6.0 0 0 45 10,7 380 90 3.5
6.0 1.5 4920 35 11.2 395 81 3.2
6.0 3.0 9840 25 11,7 415 81 3.2
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TYB8-6000W

Water cooled anode, low velocity air flow on seals,

Maximum temperatures
Seals 220 °c

Water inlet 50 °c
The amount of forced-air cooling required for this valve depends on the
temperature of the water, Typlcal values of rate of flow of water and pressure
lost in the jacket are given in the following table : -

Anode Inlet Minimum rate of Pressure loss
dissipation temperature water flow per minute in jacket
Py Tin
(kW) ()] (litres) {gal) (atm)
2.0 20 2.5 0.55 0,05
50 5.0 1.1t 0.2
4.0 20 4.0 0. 88 .14
50 9.0 1.95 0.7
6.0 20 6.0 1.32 0.3
50 14.0 3.08 1.9

At inlet temperatures between 20 and 50°C the required.quantity of water
can be found by linear interpolation.

MAY 1964
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V.H.F. POWER TRIODE

TY8=-6000H

) Maximum temperatures

Seals

Water inlet

TY8-6000A
TY8-6000W
Water cooled anode, low velocity air flow on geals. "8_6000"

220
50

(o)

o3

[+

o

The amount of water cooling required for this valve depends on the anode

dissipation and temperature of the water.

Typical values of rate of flow of water through helix and pressure loss in
the helix are given in the curve on page C2., The minimum rate of flow of
water through helix required can be found from the curves on page C3.
To avoid excessive temperatures at frequencies above 4Mc/s both grid
terminals should be comnected in parallel and care should be taken to
distribute the R. F, current evenly between them and a low velocity air flow

should be directed on the seals.

*) PHYSICAL DATA

TYB~6000A  TY8-6000W  TYB-6000H

2.2

W o

1.
4.
1,

40634
40630

40634
K721

40634

b
kg
1b

Ib -
kg
Ib
kg
ib
kg
b

Weight of valve 9.7 1.8
4.4 0.8
Weight of valve 22 3.6
plus carton 10 1.6
Weight of insulating 4.6 -
pedestal 2.1 -
Weight of insulating 6.8 -
pedestal plus carton 3.1 -
Weight of water jacket - 1.7
- 0.76
Weight of water jacket - 2.0
) plus carton - 0.9
ACCESSORIES
TY8-6000A
Grid and filament connectors x 4
Insulating pedestal x 1
TYS8-6000W
Grid and filament connectors x 4
Water jacket x 1
TY8-6000H
Grid and fillament connectors x 4
3
[ Muliard]
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Dimensions of TY8-6000A

Inches
A 0,732
B 4,815+ 0,012
c 3.70
D 0,71
E 0.87
F 0,358
a 0,43
H 1,18
J 1.57

Inch dimensions derived from

MAY 1964

Millimetres

186 max
122.3+ 0.3 dia

94
18 max
22 dia
9.1 dia
11 min

30

40

original millimetre dimensicns.
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V.H.F. POWER TRIODE TYE-6000A

TY8-6000W
TY8-6000H

OUTLINE DRAWING OF TYS8-6000A
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Dimensions of TYS8-6000W

Inch dimensions derived from original millimetre dimensions.

Inches

8.62

0,453

2.146

0.71

0.358

0.43

0,87

1.18

1,57

0.24

2,78

3.228 = 0,008

MAY 1964

Millimetres
224 max
52 dia
111
16.5
57
11.5 dia
54,5
18 max
9.1 dia
11 min
22
30
40
6.0 dia
70
82+ 0,2
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V.H.F. POWER TRIODE TY8-6000A

TY8-6000W
TY8-6000H

OUTLINE DRAWING OF TY8-6000W
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Dimensions of TY8-6000H

Inch dimensions derived from original millimetre dimensions.

Inches

8,287

4.882

0,394

0,079

0.433

0,358

3.3886

1.811

0.394

0. 315

0,709

2.559

5,118

4.331

0.276

1.339

0. 906

1,878

1,181

MAY 1964

millimetres

210.5

124

10

2

11

9.1

86

46

10

8

18

65

23

40

30

dia ( ';

dia. max.

dia

()
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V.H.F. POWER TRIODE TY8-6000A

TY8-6000W
TY8-6000H

-5 g OUTLINE DRAWING OF TY8-6000H
2 5
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The use of wing nuts
should be avoided
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V.H.F. POWER TRIODE TY8-6000A
TY8-6000W
TY8-6000H
TY&-6000A
TY3-6000W
5‘20 HH ] e2eeH IY5-80001 ]
I KT T T T LT
v gl oo T 0h 154 764 Hiaa 1245704
o E 4]' = - Pl : ;' 4
| | -: —:_ - ~ O,&A
300 ot L o =
H i B2 064
w0t ACK s hr 044
100 5 804
St 4 0A
o 04
40
100 304
~3,04
-300 %
104
-
-300 ™ 254
I 24
P / 14
=400 04
-500
0 2 % 5 k) &
CONSTANT CURRENT CHARACTERISTICS
A
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MAY 1964 S Page C1



© c
~
o
1]
[1e]
\\‘ —~
™
-~
= o
£6
N S
a =48
E x>
N 29 52
™, Py e o-‘:;
s0 £E
= o
N 35
£
o Lo
2 \, ..E""
g 32
< -c
P T 0=
B
3 E
=
[ T
a - g
£ D 52
o
2% 28
58 £o
‘c N Ll
H
o
1
o
¥ = © o )
I bt a o

{Wiv) XIll2y SS0JID dOJp DJNSSdUd

PRESSURE DROP ACROSS HELIX PLOTTED AGAINST RATE OF FLOW OF
WATER THROUGH HELIX FOR INLET TEMPERATURES OF 20 AND 50 C.

MAY 1964 N Page C2

()

~~

~—~
o



V.H.F. POWER TRIODE TY8-6000A

TY8-6000W
TY8-6000H

6 TY8-6000H B2175
]
g :
Inlet temp
20+C
5 /
Fi T
7| Inlet temp [T
y 50°C
1 T
! i
4 :
_ i i
z
k4
— ’ 7
53 /
-
=3
a
b
5 I
o
b
9 r,
< 2
Fi
i
I ,
Fi
ofl

2 4 6 8
Rate of flow of water through helix- (1/min)
(To convert I/min to gal/min multiply by 0©-22)

ANODE DISSIPATION PLOTTED AGAINST MINIMUM RATE OF FLOW OF
WATER THROUGH HELIX FOR INLET TEMPERATURES OF 20 AND 50°C.
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TY8-6000A
TYS8-6000W
TY8-6000H
Ry= GkW TT1
1-Q "
Min. rete of
Height coove  Inlet  flow of air
seq level temp. per minute
tkm)  (Ft)  ("C) (M (AP
5 o 0 35 92 325
73 o [s) 45 107 378
< OkW 15 4920 35 1.2 396
Y 0 9840 25 [1-7 413 .
805 e ( ’
hY
0
TIT1
P, = 3kW
ol Min.rate of
Height above Inlet flow of air
sea level temp, per. minute
(km)  (fR {(*C)} {m?} (%) . )
5 0 o 35 57 201 ( ’
k] Q o} 45 68 240
§ 145 4920 35 65 230
- kW 30 9840 25 72 254
405
=1
[IOKW
o] 1
o 10 20 30t ¥
(.
[ Mivtlard |
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TRIODE TY I 2- I 5A

QUICK REFERENCE DATA

External anode, forced-air cooled triode for use as r.f. power amplifier,
oscillator or o.f. power omplifier.

Class 'C’
Class ‘'C’ anode Class ‘B’
telegraphy modulation ALF.
f max. 30 30 —  Mc/s
Vi max. 13 10 13 kv
Pa Max. 15 10 15 kW
Performance
f 30 30 — Mc/s
Pout 11 27.5 40 kW

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

FILAMENT
Thoriated tungsten
Vs 8.0 v
*; 130 A

*The filament current must never exceed a surge value of 280A at any time
during the warming-up period. :

MOUNTING POSITION Yertical, anode down
CAPACITANCES
Cag 27 pF
Cg—t 45 pF
Ca—t £00 mpF

CHARACTERISTICS (measured at V, = 12kV, I, = 2A)

N 33
gm 25 mAjvY
£m (at Vu = 2kV, 1, = 22A) 40 mANV
()
[Mullard]
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TY I 2" I SA TRIODE

COOLING
Forced-air cooling

Tavals Max. 220 °C

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 cocling required for this valve depends upon
the anode dissipation and the height above sea-level. Typical values of inlet
temperature, rate of fiow of air and pressure difference between the inlet
and outlet of the housing are given in the following table.

Height Pressure
Anade above Inlet Min, rate of difference
dissipation  sea-level temperature  flow of air between inlet
Pa h Tin per minute and outlet
(kW)  {(km} (ft.) {=C) (m8) (it} (mm of HyO)
7.0 0 0 35 66 235 10
7.0 0 0 45 77270 13
7.0 1.5 4920 35 79 280 12
7.0 3.0 9840 25 83 295 12
10 0 0 35 10.5 370 23
10 0 0 45 122 430 k|
10 1.5 4920 35 12.6 445 28
10 3.0 9840 25 132 465 7
15 0 0 35 181 640 60
15 0 0 45 2112 750 79
15 1.5 4920 35 1.7 765 73
15 30 9840 25 223 79 70

CLASS ‘C’ TELEGRAPHY
Absolute maximum ratings

f max. 30 Me:s
Va max. 13 3%
Iy, max. 58 A
ik(nk} max. 18 A
Vg max, -1.5 k¥
Iz max. 1.0 A
Pa Max. 15 kW
Pe Max. 750 w
Rg ¢ max. 10 k()
Operating conditions
f 30 Me/s
Vo 12 kv
la 4.5 A
Yy -1.0 kv
le 800 mA
Vin(pk) 1.6 k¥
load tdriver} 125 kW
Pa 13 kW
T 76. %o
Poui 41 kW
Proaa 348 kW
()
[Mullard]
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TRIODE

TYI12-15A

CLASS ‘C’ ANODE MODULATION
Absolute maximum ratings (carrier condition for a modulation factor

of 1)

f max.

Va max.

b max.
ik[pk) max.
VY, max.

Iz max,

Pa Max.
Pz Max.
Rg-r max.

Operating conditions

Va

la

Ve

I

¥in(pk)
led driver
Pa

Ta

Puut

Piosa

For 1009, modulation
Pmoa

CLASS ‘B’ A.F.

Absolute maximum ratings

V, max.
Ik max,
Tk{pry MaxX,
Pa Tax.
Rgz—¢ max.

Operating conditions (two valves)

Ve

Iam]

la (max. sig.)
=

Vin(g—g)hm.s.

le

PIOB(‘] driver

Pa

Ta

Ra.—a

Pout

Pioaa

OCTOBER 1961

10
2x100
1x2.0
-190
325
2x143
2x55

30 Mc/s

10 kY

48 A

42 A

-1.5 kY

1.0 A

10 kW

750 \44

10 kQ

30 Mcfs

10 kv

35 A

-1.0 kY

800 mA

1.5 kY

1.2 kW

7.5 kW

78.5 %

27.5 kW

23.5  kw

17.5 kW

13 kv

4.5 A

14 A

15 kw

10 k2

10 8.0 kv

2- 500 2 500 mA
2x 3.3 2x 42 A
=270 -220 v
440 430 v
2x 875 2% 800 mA
2x 360 2x 300 w
2x12.8 2x13.6 kW
61 59.5 oL
4.4 2.3 k2

40 40 kv

36 36 kW
Page D3



TYI12-15A

TRIODE
WEIGHT
.7 ib

Valve only 19 ke

Shipping weight 132_5 I:;
ACCESSORIES

Insulating pedestal 40648

Grid connector 40663

Filament clips with lead 40662

(I
[Mullard |
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TYI12-15A

TRIODE

N
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TY12-15A
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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TY12-15A TRiIoDE
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TRIODE TY I 2- I 5A
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R.F. POWER TRIODE TY I 2'20A
TY12-20W

QUICK REFERENCE DATA

Externol onode tricdes intended for use as r.f. oscillators or
a.f. power amplifiers.

The TY12-20A is forced-air cooled, and the TY$2-20W is wat.er cooled,

Class ‘'C’ Class 'B’
industrial A.F.
oscillator :
f max. 30 —  Mcfs
Va max. 13 13 kv
pPa max. 20 20 kwW
Performance
f 30 — Mc/s
Pout 39 ' 61.5 kw

Unless otherwise shown, data is applicable to both types

This data should be read in conjunction with GENERAL OPERATIONAL
RECOMMENDATIONS—TRANSMITTING VALVES which precede this
section of the handbook.
INDUSTRIAL OPERATION AS CLASS ‘'C’ OSCILLATOR
Absolute maximum ratings

f max. 30 Mc/s
¥V, max. 13 kV
la max. 5.0 A
-V max. 2.0 kv
Ig max. 1.5 A
Pa max. 20 kW
Rg.1 max, 10 k€2
pg max. 1.1 kW
Typical operating conditions
{ 30 30 30 Mcefs
Ya 12 10 8.0 kv
Yirie.m.s.) 89 7.4 6.0 kv¥
la 4.5 4.5 4.5 A
lg 0.9 0.9 0.9 A
Pa 15 13.7 128 kW
T 725 70 64.5 %%
Rg.-t 1.1 1.0 0.9 k(2
Ra 1450 1100 800 Q
Feedback ratio i 0.16 019 0.24
Yalpk)
Pout 39 33 232 kW
Pload 33 26.6 197 kW
[
[Mullard]
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TY I 2-20A R.F. POWER TRIODE
TY12-20W

CLASS ‘B' AF.
Absclute maximum ratings

Va max. 13 kv

I, max. 4.8 A

Pa max. 20 kWY

Rg_r max. 10 k()

Typical operating conditions

Va 8.0 10 12 kv

lago) 2x 350 2 x 400 2x 450 mA

ls (max. signal) 2x 4.2 2x4.2 2x3.8 A

-V, 420 500 550 Y
Yinig-gir.m.s. 1.24 1.32 135 kY

lg 2% 825 2x 700 2x 630 mA
P[uad{dﬁvm‘) 2 X 630 2 X 640 2 x 610 W

Pa 12.6 14.8 149 kw

Ma 62 65 67 %

Ra-a 207 2.6 373 k&

Pout 42 545 61.5 kW

CATHCODE
Thoriated tungsten

**Vy 8.0 v

*Ip 130 A

*The filament current must never exceed a surge value of 280A at any time
during the warming-up period.

*+The filament has been designed to accept temporary variations in supply
voltage of +59; and =109,

MCUNTING POSITION Vertical, anode down
CAPACITANCES
Cag 235 pF
Cot 42.5 pF
Cat 0.9 pF

CHARACTERISTICS (Measured at V, = 12kV, |; = 2A)

g 25 mANV
N il
gn (Measured at V, = 1kV, |, = 20A) 30 mAJV
[
[Muliard|
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R.F. POWER TRIODE TY I 2-20A
TY12-20W

COOLING
TY12-20A
Forced-air cooling
Tsears max. 220 °C

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
difference between the inlet and outlet housing are given below.

Anode Height above Inlet Min, rate of Pressure
dissipation sea-level temperature flow of air difference
R Pa h Tin per minute between
‘ ) inlet and
outlet
(kW) {km) {ft) °C) {(m3) {ft3}  {mm of Hz0)
7.0 0 0 35 6.6 235 10
7.0 0 0 45 7.7 270 13
7.0 1.5 4920 35 7.9 280 12
7.0 3.0 9840 25 8.3 295 12
10 o 0 35 10.5 370 23
10 0 0 45 123 435 k3|
10 15 4920 35 12.6 445 28
10 3.0 9840 25 13.2 465 7
15 0 0 35 181 640 60
15 0 0 45 1.2 750 79
b 15 1.5 4920 35 17 765 73
15 3.0 9840 25 22.8 805 70
llard
AUGUST 1943
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TY I Z-ZOA R.F. POWER TRIODE
TY12-20W

TY12-20W

Water cooling
Tseals Max. 220 °C
Tinlet Max. 50 °C

Typical values of inlet temperature, rate of flow of water, and pressure
difference between the inlet and cutlet housing at various anode dissipations
are given below.

Pressure
Anode Iniet Rate of flow difference
dissipation temperature of water between
Pa Tin per minute inlet and
outlet
(kW) {°C) (litres})  {gal) {atm)
50 20 6.0 1.5 0.02
5.0 50 15 3.5 0.22
10 20 11 2.5 0.1
10 50 25 5.5 0.7
15 20 16 35 0.25
15 50 37 8.0 1.3
20 20 22 50 0.5
20 50 49 10.5 2.3

At inlet temperatures between 20 and 50°C the required quantity of
water can be found by linear interpolation. In order to keep within the
temperature limits it is necessary to direct a flow of air on to the seals.
The air flow should be started at the application of filament voltage.

PHYSICAL DATA

TY12-20A TY12-20W

Weight of valve 2215 ;g l:tg,
Weight of valve plus carton 1%}? g; 7 I::
Woeight of insulating pedestal (TY12-20A) 1;'185 Il:
Weight of water jacket {TY12-20W) ;? Ilg
ACCESSORIES
Insulating pedestal {(TY12-20A) 40648
Water jacket (TY12-20W) K722
Grid connector 40663
Filament clips with lead 40662
Rubber gasket 89 039 48
. ]
[Mullard |
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TY12-20A
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R.F. POWER TRIODE
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TY I 2.20A R.F. POWER TRIODE
TY12-20W

TY12-20W

* 389 max

All dimensions in
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R.F. POWER TRIODE TY I Z'ZOA
TY12-20W
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et TY12-25A
Application:  R.F. Industrial heating. -

Power Output: 37.5kW continuous rating.
Frequency: 30Mc/s max. at full rating
Construction: External anode, forced-air cooled.

PRELIMINARY DATA

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

FILAMENT Thoriated tungsten

\G} 8.0 v
*Ir 98 A

*The filament current must never exceed a surge value of 210A at
any time during the warming-up period.

MOUNTING POSITION Vertical, with anode down.

CAPACITANCES
Cang 28 pF
Ca—t 03 PF
Cg—r 1 pF
CHARACTERISTICS
gm (measured at V,=2kY, [,=13A) 30 mAyY
gm (measured at V,=12kV, |,-- 2A) 20 mANV
@ {measured at |,=4A) 34
COOLING
Forced-air
Max, temperature of seals 180 °C

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

Typical values of inlet temperature, rate of flow of air and pressure
difference between the iniet and outlet of the housing are given in
the following table:-

Ancde Height above Max. inlet Min. rate Pressure
dissipation sea level temperature  of flow difference
of air between
inlet and
outlet
pll h Tm
(kW) (m) (°C) (m®/min)  (mm of Hy0)
7.0 0 35 6.6 10
7.0 0 45 7.7 13
70 1500 35 7.9 12
7.0 3000 25 83 12
10 0 35 10.5 23
10 0 45 123 3
10 1500 35 12.6 28
10 3000 25 13.2 v
15 0 35 18.1 60
15 0 45 21.2 79
15 1500 35 21.7 73
13 3000 25 228 70
()
[Mullard]
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TRIODE

TY12-25A

OPERATION AS SINGLE VALVE R.F. OSCILLATOR (CLASS *C’)

Limiting values (absolute ratings}

f max. 30 Mc/s
V, max. 13 k¥
la max. 48 A
-V max. 1.5 kv
lg max. 800 mA
Ps mMax. 15 kwy
Rg_t max. 10 k()
Maximum operating conditions
f 30 30 30 Me/s
Viranstormer {r.m.s.) 6.0% 7.4* 8.9* kv
Va 8.0 10 12 kY
la 4.5 45 4.5 A
lg : 800 800 800 mA
Re—r 0.75 1.0 1.25 ki
Pin 36 45 54 kw
Pa 13 13.9 15 kw
Pout 22 30 375 kW
7 61.2 66.7 63.5 %o
**Prona 18.7 255 2 kW
Typical operating conditions
f 30 30 30 30 Me/s
Virenstormer (T.IM.8.)
S.1t 6.0* 7.4* 8.9*% kv
Va 6.0 8.0 10 12 kv
L 3.0 32 32 3.2 A
Iy 600 550 500 500 mA
Rg-r 0.67 11 1.6 20 kQ
Pia 18 25.6 2 384 kW
Pa 6.0 7.7 8.7 9.4 kW
Pout 11.3 17.1 224 28 kw
" 63 67 70 73 o
**P)oad 9.6 14.5 19 24 (3%

*Anode voltage obtained from a 3 phase full-wave rectifier without
filter.

tAnode voltage obtained from a 3 phase half-wave rectifier without
fileer.

**At 85%, transfer efficiency.

OCTOBER 1958 (1) P Page D2
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TRIODE TY I 2-25A

OPERATING NOTE

To ensure a uniform r.d. current distribution in the grid seal,
especially at higher frequencies, the grid lead should be connected
to the middle wing nut of the grid bracket.

ACCESSORIES

Information on these items can be obtained from the Government
and Industrial Valve Division, Mullard Limited.

WEIGHT
Valve only ;;g 'Ttg,
Shipping weight {?gBS IEE
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TY I 2'25A TRIODE
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TRIODE TY I 2'25A
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TY I 2'25A TRIODE
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R. F. POWER TRIODE

TY12-50A
TY12-50W
TY12-50H

QUICK REFERENCE DATA
Triode for use as r.f, or a.f, power amplifier or oscillator.
The TY12-50A is forced-air cooled.
The TY12-50W is water cooled by means of a separate jacket.
The TY12-50H has an integral helical water cooler,
Audio Telephony Anode Telegraphy
Amplifier or Class 'B' Modulation or F.M.

Modulator, (TY12-50W) Class 'C' Telephony,

Class 'B' (TY12-G0H) Class 'C'
f - 15 30 30 Me/s
P 202 51.5 31 50 kW

out
f max, - 30 30 30 Mc/s
V_ max.
a

f <4Me/s 15 15 - 15 kv
f <15Mc/s - 13.5 10 13.5 kv
P, max.
TY12-50A 45 - 3¢ 45 kW
TY12-50W/H 50 100 30 50 kw

Unless otherwise stated, data is applicable te all types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES
TELEGRAPHY OR F.M. TELEPHONY, CLASS 'C'

OPERATING CONDITIONS

f 15 20 25 27.5 30 Me/s
108 94.5 70 59 50 KW
out
P 86.4 15.6 56 47.2 40 kW
load
7, 75 75 75 75 75 %
Va 12 12 11 10.5 10 kv
Ia 12 10.5 8.5 7.5 6.7
—Vg1 1000 1000 900 830 800 A
I 2,25 2.0 1.6 1.5 1.4
gl
v, 1.7 1.65 1.45 1.35 1.3 kv
in(pk)
. 2.1 . W kW
Pload(driver) 8.5 3.0 1.9 !
v, 36 31.5 23.5 20 17 kW
(.
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ANODE MODULATION, CLASS 'C'

OPERATING CONDITIONS (Carrier conditions for 100% modulation)

f 15 20 25 27.5 30 Me/s
68 54.5 42.5 36.5 31 kw
out
P 52 42 32.8 28 24 kW
load
na 80 78 76 75 74 %
Va 10 10 9.0 8.5 8.0 kv
Ia 8.5 7.0 6.2 5.7 5.25 A
.Vgl 1050 1050 925 900 850 v
I 2.6 2.0 2.0 1.9 1.8 A
gl
1.95 . ' A5 .
vin(pk) 1.65 1.5 1 1.4 kv
. . . . . K
Pload(driver) 4.1 3.0 2.7 2.5 2.3 W
pa 17 15.5 13.5 12 11 kw
For 100% modulation
P 42.5 35 28 24.5 21 kW
mod
TELEPHONY, CLASS 'B'
OPERATING CONDITIONS for TY12-50W and TY12-50H
f 15 Me/s
P 51.5 kw
out
P
load 41.2 kW
m, 35 %
v 12 kv
a
1 12.2 A
a
v 420 v
gl
vin(pk) 700 V'
Da 94.5 kW
For 100% modulation
P 5.7 kw
drive
Igl 4.5 A
M(‘l
. ullard -
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R.F. POWER TRIODE

AUDIO AMPLIFIER OR MODULATOR, CLASS 'B’
OPERATING CONDITIONS (2 valves in push-pull)

P 202
out

R 1.2
a-a

v 12
a

I X

2(0) 2 X 650

I . 2 x12
a(max,sig.)

_vgl 450
Igl Z%2.5
V. 1457

infgg) r.m.s.

P]oad(driver) Zx2.4
P, 2 %43
'r]a 70
Pout 62
R 2,08

a-a
v 5.0

a

X

Ia(o) 2 x 250
I . 2x4.8
a(max.sig.)

-V 350

gl
Igl 2%0.65
V. 920
in(g-g)r.m.s,
2 %
Pload(driver) Zx0.4
P, 2 x12.2
na 72
[ 1
Mullard

MARCH 1966 P

TY12-50A
TYI12-50W
TY12-50H

116 77 LW
1.5 2,06 kg
10 10 kv
2 % 500 2 X 200 mA
2x%7.9 2x5,4 A
375 400 v
2%1.9 2x0,7 A
1189 1033 v
2% 1.44 2%0,5 kw
2 %21 2% 15.5 kw
75 71 %
54 46.8 kW
2,12 2,21 ke
8.5 8.0 kv
2 x 250 2 x 250 mA
274.4 2x4.1 A
325 300 v

2 x0,55 2x0.4
849 792 A4
2%x0,3 2 %x40,25 kW
2x10.4 2% 9.4 kw
72 71 %
Page D3



RATINGS (ABSOLUTE MAXIMUM SYSTEM})

f max.
V_ max,

a
f<4Me/s
f< 16Me/s

-V _max.

g

I max.

a
p, max.
TY12-50A
TY12-50W/H
I max.

£

R max.

g-f
CATHODE

A.F.
Class 'B!

15

12

45
50

20

Telephony
Class "B'
TY12-50W/H

30

15

13.5

12.5

100

Directly heated, thoriated tungsten,

A

*
%

Pf (cold)

Telephony Telegraphy

Class 'C' Class 'C!

30

1.2
10.5

30
30
3.5

30

15

13.5
1.2

12

45
50
3.0

17.5
196
0.012

Me/s

kv
kV
kv

kW

kw

KkQ

v

A
Q

*The filament current must never exceed a peak value of 420A at any time
during the initial energising schedule.
The total filament current is shared between three terminals and it is
important to ensure that the connections tothese terminals and to the supply
busbars are securely made and have negligible contact resistance. The
filament limbs are internally connected in parallel and a faulty external
connection could cause a high current in the other terminals leading to
excessive heating of the glass seals.
When connecting the filament the three pins of each group must be joined.

CAPACITANCES

c
out
C,
in

C
a-g

CHARACTERISTICS (measured at Va = 10kV, IEl = 5A)

Em

u

g max. (at V. =3kV, I =504}
m a 1

MOUNTING POSITION

MARCH 1966

3.4
116
86

pF
p¥
pF

mA/V

mA/V

Vertical, anode down
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R. F. POWER TRIODE TYI12-50A

TYI12-50W
TY12-50H

COOLING
TY12-50A

Forced-air cooled

Maximum seals temperature 180 0C
The amount of forced-zir ¢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 difference between the inlet
and outlet of the houging are given in the following table:

Anode Height Maximum Minimum Pressure
dissipation above inlet rate of difference
sea level temperature air flow between inlet

o per minutse and outlet
(kW) (m) ‘o @) @° @mH0) (nHD)
30 0 35 1236 35 114 4.49
30 0 45 1412 40 143 5.63
30 1500 35 1483 42 136 5.39
30 3000 25 1564 44 132 5.20
45 0 35 1907 54 275 10,83
45 0 45 2207 62.5 336 13.19
45 1500 35 2278 64.5 322 12.68
45 3000 25 2401 68 319 12,56

When operated at frequencies above 6Mc/s, special attention must be given
to the temperatures of the anode and grid seals. They are cooled by air
flowing through the slots provided at the top of the cooler housing. In certain
cases, particularly at low anode dissipations and when cooling with the
minimum quantity of air, the flow of air to the seals will not be sufficient
to maintain the seal temperatures below the maximum permitted value at
frequencies ahove 6M¢/s, In these cases, a larger quantity of air must be
supplied,

When using the special filament connectors, together with connecting leads
of adequate cross-section, it is not, as a rule, necessary to provide add-
itional air cooling of the filament terminals. In order to ensure uniform
distribution of current, care must be taken to ensure firm contact with the
filament terminals.

MARCH 1966 S? PPage D5



TY12-50W and TY12-50H
Water cooled anode, low velocity air flow on seals.
Maximum temperatures
Seals 180
Water inlet 50
The amount of water cooling required for these valves depends upon the

anode dissipation and the temperature of the water, Typical values of rate
of flow of water and pressure loss are given in the following tables

Anode Maximum *Minimum Pressure
dissipation inlet rate of flow loss
temperature of water

kW) cy (L/min} (zal/min) (atm)

30 20 25 5.5 0.15

30 50 45 9.9 0.45

50 20 32 7.0 0.25

50 50 65 14.3 0.85
100 20 55 12.1 0.6
100 50 120 26.4 3.0

*Rate of flow of water {or temperatures between 20 and 50°C can be determined
by linear interpolation.

In order to ensure that the maximum seals temperature (18000) is not ex~
ceeded it may be necessary to direct a flow of air on to the seals. This flow
of air must commence on or before the application of the filament voltage.

Anode and grid seals may be cooled by connecting a blower of suitable size
totheair inlet of the anti-corona ring attached to the valve, At frequencies
below 6Mc/s, air cooling will not normally be necessary. Above 6Me/s air
cooling must be used in order to prevent overheating of the anode and grid
seals. At the maximum frequency {30Mec/s) and the published operating
conditions at least 2 .5m3(90 ft3) per minuteis required with a pressure loss
of about 500mm {20in) of water.

When using the special filament connectors together with connecting leads
of adequate cross-sectionitisnot, as a rule, necessary to provideadditional
air cooling of the filament terminals. I order to ensure uniform distribution
of current, care should be taken to ensure firm contact with the filament

terminals,
(A
Mullard
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R.F. POWER TRIODE TYI12-50A

TYi2-50w
TY12-50H

PHYSICAL DATA
TY12-50A TY12-50W TY12-50H

Weight of valve 63 31 42 1b
28.5 14 19 kg
Weight of water jacket - 45 - 1b
- 20.5 - kg
Weight of cooler housing 159 - - 1b
72 - - kg
Weight of valve plus carton 214 180 - 1n
97 82 - kg
ACCESSQORIES

Cooler housing (T'Y12-50A) K506
Water jacket (TY12-50W) K714
Filament clips x 6 40628

[ )

Mullard
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QUTLINE DRAWING OF TY12-50A MOUNTED IN COOLER HOUSING K508
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R.F. POWER TRIODE TY12-50A

TYi12-50wW
TY12-50H

OUTLINE DRAWING OF TY12-50W MOUNTED IN WATER JACKET K714

B5568) [+— 240 dia —y
145 dia -+
2-Hdia 25
g T 1) 36
“'_2O5_'! 22 4
13
‘,ﬁ“_'______ ' A J l,,, ‘{
Note 1 l Ty ~ o1
| —— -] *
T III
1 1
1 } I f
— : ! r+ 195 dig 710
' :
Note3 420 ! } [+ 150 dia
I
} ! 510
|
! |
; i
!
l\\ ’,
\T
50
Note 2 T

f1 $2
All dimensions in mm
Notes

1. A connecting hose with an inner diameter of 44.5mm (1. 75in) is required.
2, Coupling for metal tubing with an outer diameter of 28mm (1.10in}.

3. Toremovethe valve from its water jacket a free height of 420mm (16.54in)
above the valve is required.
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OUTLINE DRAWING OF TY12-50H
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Mullard

MARCH 1966 P Page D10



R.F. POWER TRIODE TYI2-50A

TY12-50W
TY12-50H
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH GRID VOLTAGE AS PARAMETER
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R.F. POWER TRIODE TY12-50A
TYI2-50W

TY12-50H
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R. F. POWER TRIODE TY12-50A

TYI12-50wW
TY12-50H
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R.F. POWER TRIODE TY I 2- I zow

PRELIMINARY DATA

QUICK REFERENCE DATA

External anode, water cooled triode for use as‘r.f. power amplifier or oscillator
or a.f. power ampilifier.

Class ‘C’
Class ‘'C’ industrial Class ‘B’
telegraphy oscillator A.F.
f max. 30 30 —  Mc/s
Vy max. 15 15 12 kV
Pa Max. 120 120 120 kw
Performance
1 10 10 — Mcg/s
Pout 360 324 450 kW

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

FILAMENT
Thoriated tungsten
Vi 18 \'%
Ie 280 A
MOUNTING POSITION Yertical, anode down
CAPACITANCES
Ca-g 120 pF
' Cat 240 pF
Ca-t 7.5 pF
CHARACTERISTICS
Va 4.0 kv
I 5.0 A
Em 130 mAJY
1 55
COOLING
Woater cooled
Tseals Max. 220 °C
i 1
| Mullard]
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TY12-120W

R.F. POWER TRIODE

The amount of water cooling required for this valve depends upon the
anode dissipation and the temperature of the water. Typical values of rate
of water flow and pressure loss in the jacket are given in the following

table:

Anode Inlet Minimum rate of Pressure loss
dissipation temperature water flow per minute in jacket

Pa Tin

(kW) °C) (litres) (gal) {atm)
30 20 28 6.2 0.02
30 50 41 9.0 0.04
60 20 56 123 0.07
&0 50 82 18.0 0.14
%0 20 86 19.0 016
%0 50 128 282 0.32

120 20 120 26.4 0.28

120 50 179 4.6 .59

At inlet temperatures between 20 and 50°C the required quantity of water

can be found by linear interpolation.

CLASS ‘C’ TELEGRAPHY OR F.M. TELEPHONY

Absolute maximum ratings

f max. 30 10 Me/s
Vs max. 12 15 kY
Ik max. - 40 A
ik pk) Max. — 150 A
=V max. —_ 12 kv
Pa Max. — 120 k'w
Pp Max, — 4.0 kW
Typical operation, grounded cathode
f 10 10 30 30 Mc/fs
Va 15 15 12 12 k¥
Ve -520 —800 480 -720 v
la 1.3 24.7 29.3 24.7 A
lg 5.4 5.2 59 5.5 A
¥in(pk) 1.09 1.37 1.05 1.29 kv
Plosaiariver) 5.5 6.6 57 6.6 kW
Pa 80 61 68 51 kv
ha 81.8 83.5 80.8 82.6 o
Pout 360 30 285 245 kw
Proad 306 264 242 208 kW
(-,
 Mullard|
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R.F. POWER TRIODE TY |2' I 20W

Typical operation, grounded grid

f 10 10 30 30 Mc/s
Va 15 15 12 12 kY
Vg -520 -800 480 -720 v
h 29.3 24.7 29.3 247 A
N 5.4 5.2 5.9 5.5 A
Vin(pk) 1.09 1.37 1.05 129 kv
Plosd(driver) 5.5427.5 6.6+29.7 57+265 66428 kW
Pa 80 61 68 51 kW
Ta 81.8 83.5 80.8 82.6 %
Pout 360+27.5 3104297 285+26.5 245428 kW
Plosd 330 289 264 232 KW

CLASS ‘C’' ANODE MODULATION
Absolute maximum ratings carrier condition for a modulation factor

of 1
{ max. 30 Mcjs
Ya max. 11 kY
fy max. 30 A
ik[;\k] max, 190 A
=Vg max. 1.0 kv
Pa Max. 120 k'wy
Pg Max. 4.0 kW

Typical operation, grounded cathode

f 30 30 30 Mc/s
Va 1" 10 8.0 kY
Vg (fixed) -170 -140 -100 \4
Ry 40 44 13 Q
la 19 17.3 18 A
Ig 7.4 6.9 7.6 A
¥in(pk} 1000 930 855 v
Pa 44 38 34 kw
Pload(drlvl‘r) 7.1 6.0 6.0 kw
Pout 165 135 110 kw
Na 79 78 76.5 o
Prosa 140 115 93.5 kW
For 100°; modulation

Pmoa 105 87 72 kw

)
Mullard
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TYI12-120W

R.F. POWER TRIODE

Typical operation, grounded grid

f o
Va 1
Vy (fixed) 170
Rg 40
fa 19
I 7.4
Yiuipk} 1000
Pa “
Pluad((lriv(-r)

Pout 165+15.1
Ma 79
Pioaa 153
For 100°,, medulation

Pmud 114

71+151

30 30 Mc/s
10 8.0 kY
-140 -100 v
44 33 Q
17.3 18 A
6.9 7.6 A
930 855 Y
38 34 kv
6.0+17.7 60412 kW
135+12.7 110+12 kW
78 76.5 Y
128 104 kv
95 80 kw

INDUSTRIAL OPERATION AS CLASS ‘C’' OSCILLATOR

Absoclute maximum ratings

f max.

Vi max.

Vg max,

e max.

ik(pk] max.

Pa Max.

pg Max.

Typical operaticn

f 30
Va 11
la 26
lg 5.5
Rg—t N
" 255
Feedback ratio —n(ek) 0.1
Yaipk)
Pdrlve 6.0
Pa 58
Pout 228
Pout (Iess Pdt'i\;e) 222
Tia 80
Prosa 200
T
[Mullard |
OCTOBER 1961 \7/’

30 10 Mc/fs
12 15 kv
1.2 kY
40 A
150 A
120 kW
4.0 kY
10 10 Mc/s
14 15 kv
22 26 A
5.0 5.0 A
160 140 0
343 322 9]
01 0.09
6.7 5.8 kW
52 66 kW
256 324 kW
249 318 kv
83 83 2%
225 280 kv
Page D4
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R.F. POWER TRIODE

TY12-120W

CLASS ‘B’ A.F.

Absolute maximum ratings

Va max.
Ix max.
ik(llk] max.
=V max.
Pg Max.
Pe mMax.

Typical operation for two valves in push-pull

Va 6.
Yy -82
Ra-a 268
|3m) 2x1
la (max. sig.) 2x25
Yin(g—g)r-m.s. 990
Pa 2x 50
Ma 67
I:’Clut 200

PHYSICAL DATA
Weight of valve

Weight of valve plus carton

Dimensions of carton

ACCESSORIES
Water jacket
Filament clips
Grid connector
Support

DIMENSIONS

ZICASIOMMQAO®>

OCTOBER {942

12 k¥
.35 A
120 A
800 v
120 kW
40 kW
.0 8.0 10 12 kv
-115 -150 -180 v
338 410 552 [y
K 2x1.6 2x1.8 2x 2.0 A
2x27 2x28 2x26 A
1110 1205 1210 v
2x 66 2x 80 2x 87 kw
69.5 7.4 72 L
300 400 450 kv
325 kg
72 Ib
71 kg
157 b
875 x 840 x 1500 mm
34.4%33.1x 591 in
K723
40667
40668
40669
Inches Millimetres
7.05 179
1.97 50
0.79 20
1.38 35
1.97 50
1.77 45
14.02+0.39 356+10
11.22+0.20 285+5
8.27 210
7.68 195
8.58 218
7.36 187
14.6 370
(.
[ Mullard |
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TY I 2' I ZOW R.F. POWER TRIODE
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R.F. POWER TRIODE TY I 2' I zow
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R.F. POWER TRIODE
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R.F. POWER TRIODE TY l 2" I zow
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TYI12-120W

R.F. POWER TRIODE
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R.F. POWER TRIODE
R.F. power triode in silica envelope, rated for an TYss - 3000

anode dissipation of 3.5 kW. Primarily intended

05 a self-excited oscillator in R.F. heating equip-

ment, but also suitable for use as R.F. amplifier in tronsmitting
or industrial equipment.

This data should be read in conjunction with '* Operating Notes, Part |—Power
Yalves™' included in this volume of the Handbook.

FILAMENT
Thoriated tungsten suitable for use on a.c. or d.c. supply.
Yr 20.5 v
It (approx.) 26 A

MOUNTING POSITION

This valve must be operated in the vertical position with the
filament leads downward,

CAPACITANCES

Co_g 35 ppF
Cut 3.5 upF
[ 15 ppF

CHARACTERISTICS (At V.—5.0kVY; [,=800mA)

Em 15 mA/Y
@ 32
fa 21 k Q

LIMITING YALUES (Absolute Ratings)

V¥a max. (natural cooling of seals) 6.0 k¥
pa Max. 35 kW
lg max. (at max. pa} 400 mA
|y max. 28 A
f max. for above ratings 12 Mc/s
*Va max. (at 20 Mc/s with natural cooling) 4.0 eV
Ta max. (at hottest part of ancde) 950 ‘C

*A small fan directed towards the terminals will allow this veltage to be raised
to its maximum value,

LIMITING CONDITIONS AS CLASS ‘C” AMPLIFIER WITH
NATURAL COOLING

f 3.0 Me/'s
Vo 6.0 kY
Vg -550 v
la 2,33 A
I 350 mA
¥in(pk, 1.1 kY
" 75 %
Pa 3.5 kv
Pout 10.5 kW
(S
[Mullard|
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R.F. POWER TRIODE

TY55-3000 R.F. power triode in silica envelope, rated for an

anode dissipation of 3.5 kW. Primarily intended

as a self-excited oscillator in R.F. heating equip-

ment, but also suitable for use as R.F. omplifier in transmitting
or industriol equipment,

RECOMMENDED OPERATING CONDITIONS ‘AS CLASS «C”
SELF-EXCITED OSCILLATOR FOR A DIELECTRIC HEATER

A ventilating fan providing some cooling of the anode seals and a
non-regulated supply are assumed.

H 20 Mcis
Ya 6.0 k¥
1y 1.5 A
Rg._r 2.2 k1)
lg 250 mA
Vtrnpk) 950 v
; 70 %
Pa 2.7 kW
Pout 6.3 kv
*Pioaa 50 kW

*Assuming a circuit transfer efficiency of approximately 85°,.

RECOMMENDED OPERATING CONDITIONS AS CLASS *C
SELF-EXCITED OSCILLATOR IN AN INDUCTION HEATER

This is suitable for repetition work on a short duty cycle and with
a non-regulated supply.

f 450 keis
Ya 6.0 kv
I .0 A
Ry 1.7 k2
be 320 mA
Yinpky 10 kv
i 76 "o
Pu 2.9 kw
Pnul 91 kW
*Pionn 7.0 (344
*Assuming a circuit transfer efficiency of approximately 80%;.

WEIGHT
Valve only 21b. 14 0z,
1.3 kg.

(U

ISSUE 2 P TYS$5-3000. 258-1
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R.F. POWER TRIODE

R.F. power triode in silica envelope, rated for an TYSS - 3000

anode dissipation of 3.5 kW. Primarily intended

as a self-excited oscillator in R.F. heating equip-

ment, but also suitable for use as R.F. amplifier in tronsmitting
or industrial equipment.
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R.F. POWER TRIODE
5- R.F. power triode in silica envelope, rated for an

anode dissipation of 3.5 kW. Primarily intended
as a self-excited oscillator in R.F. heating equip-
ment, but also suitable for use as R.F. amplifier in transmitting

or industrial equipment. ( "
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R.F. POWER TRIODE
R.F. power triode in silica envelope, rated for an 5- 0

anode dissipation of 3.5 kW, Primarily intended

as a self-excited oscillator in R.F. heating equip-

ment, but also suitable for use as R.F. omplifier in transmitting
or industrial equipment.
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V.H.F. INDUSTRIAL
TRIODES

YDII50
YDIi5I
YDI152

QUICK REFERENCE DATA

use ag industrial oscillators,

The YD1150 is forced-air cooled.
The YD1151 is water-cooled by means of a separate jacket,
The YD1152 hag an integral helical water cooler,

f 160 27.12
Pout (less Pdrive) 3.55 4.57
f max, 180

Va max, 7.2

pa max. 2.5

External ancde triodes of ceramic-metal construction, intended for

MHz
kW

MHz
kv
kW

Unless otherwise shown, data is applicable to ail types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

INDUSTRIAL OSCILLATOR, CLASS 'C'
OCPERATING CONDITIONS

f 160 27.12 27.12 MHz
P 5.9 4.9 4.0 kW
out
P . . .
out (less Pdrive) 3.55 4.57 3.75 kw
Pload 3.1 3.7 3.3 kW
Duty factor 1.0 1.0 1.0
ﬁa 78 32 80 %
Va 5.0 6.0 5.0 4%
I 1.0 1.0 1.0
a
—Vg 520 625 520 v
Ig 260 250 260 mA
R 2.0 2.5 2.0 k@
g-f
Feedback ratio vin(pk)/va(pk) 0.17 0.17 0.17
| 350 330 250 w
drive
B, 1.1 1.1 1.0 kw
pg 120 110 100 w
Vf 6.0 6.3 6.3 v
K
[Mullard]
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

{ max, 85 160
Va max. 7.2 6.0
-V max. 1.0 1.0
I:max. on load 280 280
off load 400 400
Lk max. 1.4 1.4
ik(pk) max. 7.5 7.5
P max, 6.5 6.0
in
p, max. 2.5 2.5
pg max. 150 150
Rg-f max, 20 20
CATHODE
Directly heated, thoriated {ungsten
Vf {(=120MHz) 6.3
(> 120MHz) 6.0
If {measured at 6.3V) 33

MHz
kv
kV

> » B8

kW
kW

k2

v
v
A

The filament has been designed to accept temporary fluctuations of supply

voltage of +5 to -10%.

CAPACITANCES
14 F
ca—g p
F
e, 400 mp
F
¢y 17 p
CHARACTERISTICS (measured at Va=2.0kV, Ia=0.5A)
g 10 mA/V
m
u 20
MOUNTING POSITION - YD1150, YD1152 Vertical, anode up or down
- YD1151 Vertical, anode down
COOLING
Maximum temperature of ceramic-metal seals 220 °c

YD1150 - Forced-air cooled. See curves on page C4

YD1151 - Anode water cooled using jacket type K71:?.
Seals - low velocity air flow may be required
See curves on page C5

YD1152 - Anode water cooled with integral helical cooler
Seals - low velocity air flow may be required

See curves on page C6

c—
[Mullard |
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V.H.F. INDUSTRIAL YDI150

TRIODES YD1151
YDI1152
PHYSICAL DATA
YD1150 YD1151 YD1152
Weight of valve 6.6 1.4 1.9 1b
3.0 0.65 0,85 kg
ACCESSORIES
Filament clip 40688
Filament/cathode clip 40689
Grid connector (f < 30MHz) 406886
Ingulating pedestal (YD1150) 40630
Water jacket (YD1151) K713
X
| Mullard]
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min i Filament

172 1 ’ I / | |
max
135.4 ‘ ‘
2.7
102
nom
g1*2.c
m “ll |
I_ 122.3
o 0.5
All dimensions in mm B6713
OUTLINE DRAWING OF YD1150
[ Mullard|
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V.H.F. INDUSTRIAL YDI150
TRIODES YD1I51
YD![52

OUTLINE DRAWING OF YD1151 MOUNTED IN WATER JACKET K713
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QUTLINE DRAWING OF YD1152

The use of wing nuts
shodld be avoided
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l 1 36%0:3
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V.H.F. INDUSTRIAL YDIi1150

TRIODES YDI151
YDI152
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V.H.F. INDUSTRIAL YDII150

TRIODES YDI15I
YDI152
I YDII50 | Bs0i2
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YDI1I51

V.H.F. INDUSTRIAL
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V.H.F. INDUSTRIAL
TRIODES

YDI1160
YDI16]

YD1 162

QUICK REFERENCE DATA

Externalanodetriode, ceramic-metal construction, intended for use
as class 'C' industrial oscillator,

The ¥D1160 is forced-air cooled,
The YD1161 is water cooled by means of 2 separate jacket.
The YD1162 has an integral helical water cooler.

{ 27,12 150 MHz
8. 7.1

Pout (less P drive) 8 5 kw

f max. 150 MHz

Va max. 7.2 ;4%

pa max. 5.0 kW

Unless otherwise shown, data ig applicable to all types

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES
INDUSTRIAL OSCILLATOR, CLASS 'C*

f 27.12 27.12 150 MHz
7.9 4.2 7.5 kW
out
Pout (less Pdrive) 7.5 8.8 7.15 kw
*
P1 oad 6.4 7.5 6.4 kW
Duty factor 1.0 1.0 1.0
n, 82.5 78.5 75.5 %
Va 6.0 6.5 5.0 kv
I::1 1.6 1.8 2.0
—Vg 615 690 480 \'
Ig on foad 480 430 480 mA
off load 600 580 650 mA
R 1.3 1.6 1.0 kQ
g-f
Feedback ratio vin(pk)/va(pk) 0.15 0,16 0.15
P i 400 400 350 W
rive
pa 1.7 2.5 2.45 kW
pg 120 110 100 w
v p 6.3 6.3 5.8 v
*In typical cavity eircuit.
[
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BATINGS (ABSOLUTE MAXIMUM SYSTEM)
f
V_ max,
a
P max.
in
-V max.
g
Ig max. on load

off load

Ik max.,

i max.

kipk)

p, max.

P max,

g

R max.
g-f

CATHODE
Directly heated, thoriated tungsten

Y
f

%

=150

550

6.3
66

MHz
kV
kW
kv

mA

kw

k&

v
A

*It is recommended that the filament voltage be reduced to 5.8V at 150MHz

operating frequency.

The filament has been designed to accept temporary fluctuations of supply

voltage of +5 te -10%,
CAPACITANCES
¢
ag
c

a-f

cg_f

CHARACTERISTICS {measured at Va =2.0kV, la: 1.0A)

fm

)

MOUNTING POSITION - YD1160, YD1162
- YD1161
COOLING

15
0.5
16

22
20

pF
pF
pF

mA/V

Vertical, anode up or down

Maximum temperature of ceramic-metal seals

220

YDLL60 - Forced air cooled. See curves on pages C4 and C5

YD1181 - Anode - water cooled using jacket type K713

Seals - low velocity air flow may he required

Sce curves on page C6

YD1162 - Anode - water cooled with integral helical cooler

Seals - low velecity air flow may be required

See curves on page C7

NOVEMBER 1966
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V.H.F. INDUSTRIAL YDI160
TRIODES YDI161
YD1 162

PHYSICAL DATA

YD1160¢ YD1161 YD1162
Weight of valve 8.5 1.5 2.3 1
3.9 0.66 1,03 kg
Weight of insulating 4.6 - - Ih
pedestal 2.1 - - kg
Weight of insulating 6.8 - - b
pedestal plus carton 3.1 - - kg
Weight of water jackef - 1.6 - 1b
- 0.73 - kg

ACCESSORIES
Filament connector 40688
Filament/cathode connector (f <30MHz) 40689
Grid connector (f <30MHz) 40686
{ >30MHz) 40687 <—
Insulating pedestal x1 (YD1160) 40630
Water jacket =1 (YD1161) K726
A Y

YD1160-Page D3
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QUTLINE DRAWING OF YD1160
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-~
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*0-7
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48:03 dig
grid

155-4 I
ta2-7
122nom
101
12
£ i J|H
L& 1223 05— —
All dimensions in mm

t t
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V.H.F. INDUSTRIAL YD1160

TRIODES YD116l1
YDI162
GQUTLINE DRAWING OF YD1161 MOUNTED IN WATER JACKET K726
filarment
10
T mig il fo————— 144 +0-07 dia
312 — 1
i 136 —-L,__ﬁ 361 0-3dia
107 filamant / cathode
48+0-3 dia
gnid
62 max dia
54 l---'-..--.-.—__-'_—l
dia 1 11
233% 1554 H ;
max 127 | |
]
1
415 | I
dia — ™ : [ i
1
\ I o7
| |
: : 1385
| 1
| 1
bpm———qd
H [}
| ]
1 '
| |
ol - anodex
43-5
120
. r i1
Threaded pipe | l
a i {
—-I po— 11-6
— 20
g
All dimensions in mm B5667

ik f
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OUTLINE DRAWING OF YD1162

filament
103 min . 14-4 +0-07 dia
342 filament; cathade i
13‘5i:0_ 36t 0-3dia
1 48* 03dia
62 max dia
anode
* I 1
T 1
20
+005
227
max
193
max
142
136
- 10
LA J3/8in 1
Gas a
10_]! ‘trlreqd s T
dia dia

tik f

130 10
10 405
i t?/ W
=T ater
connections

- I.._ +1-0 ——ed
6 Holgs 55110
70x03dia

All dimensions in mm

[
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V.H.F. INDUSTRIAL YDi1160

TRIODES YD1164
YDI162
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CONSTANT CURRENT CHARACTERISTICS
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V.H.F. INDUSTRIAL YD1160

TRIODES YDI 161
YDI162
i) H — | yoreo [ 11 HH esoi3
‘ YDIIG | ' TT]
YDII62
TTIT:
Iq =
Ig ————
25 »
} ‘1
20 i
I AIOO\I 1
= yoret
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ANODE AND GRID CURRENTS PLOTTED AGAINST ANODE VOLTAGE
WITH GRID VOLTAGE AS PARAMETER
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V.H.F. INDUSTRIAL YD1160

TRIODES YDI161
YDI162
T ] voniso
T T T
60} o P e g S D
o)
o
I
E
E 40
a
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Minimum air flew (m3/min)
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ik
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1 L

: i o
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Minimum air flow {13/ min}

PRESSURE DROP PLOTTED AGAINST MINIMUM AIR FLOW FOR AN
ISOTHERMAL CONDITION AND FOR A RISE IN CORE TEMPERATURE
OVER INCOMING AIR OF 165°C

A
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V.H.F. INDUSTRIAL YDI170
TRIODES YDII7I
YDII7T2

TENTATIVE DATA

QUICK REFERENCE DATA

External anodetriode, of ceramic to metal construction, intended for
use as an industrial oscillator at frequencies up to 120MHz, |

The YD1170 is forced-air cooled.

The YD1171 is water cooled by means of a separate water jacket.
The YD1172 has an integral helical water coocler.

f 120 MHz
.4 kW

Pout (ess Pdrive) 13

f max, 120 MHz

Va max. 7.2 kV

p, max. 10 kW

Unless otherwise stated, data is applicable to all types

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

INDUSTRIAL OSCILLATOR, CLASS 'C!
OPERATING CONDITIONS

f 120 MHz
P 16,2 kW
cut
P 15.4 W
out (toss Pd.rive) 5 k
P . 5%
\oad 13.5 kw
Duty factor 1.0
n, 79.4 %
v 6.0 kv
a
I 3.4 A
a
-V 460 v
g
I.r on loa 920 mA
< off load 1.35 A
Bt 500 2
Feedback ratio v, /v 0.13
infpk) a(pk)
4,2 W
Py k
275 w
pg

*Cavity circuit, 90% transfer.
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RATINGE (ABSOLUTE MAXIMUM EYSTEM)

f max,
P, max.
in
V_ max.
a
-V _max,
B
I max.
a
Ig max, on load
off load

Ik max,

i max.
"k(pk)
pa max.

R _max.
g-f
CATHODE
Directly heated, thoriated tungsten
Y £ <100MHz
100-120MHz

Y

Yok
T {cold)

max. (starting)

120 MHz
24 kw
7.2 kv
1.5 kv
4.0 A
1,0 A
1.5 A
4.8 A
25 A
10 kW
10 k&
5,8 v
5.5 v
130 A
80O A
0,0056 Q

The filament has been designed to accept temporary fluctuations of supply

voltage of +5 to -10%.
CAPACITANCES
¢
a-g
cg-f
ca—f
CHARACTERISTICS (at Va =6,0kV, Ia =2.04)

g-1'.I.'.l

®

MOUNTING POSITION - YD1170,YD1172
: YD1171

NOVEMBER 1966 o

24 pF
47 pF

0.6 pF
33 mA/V
29

Vertical, anode up or down

Vertical, anode down
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V.H.F. INDUSTRIAL YDI170

TRIODES YDII7I
YDII72

COOLING

YD1170

Anode - Forced-air cooled

Seals - Atthehigher values.of anodedissipation and at the highest operating
frequencies additional cooling is required.

Temperatures
All seals max. 200 °c
Envelope max, 200 °
Air inlet max, 45 °c
Anode Height Inlet Outlet Rate of Pressure
dissipation above temperature temperature air flow difference
sea level per minute between inlet
and ciutlet
(kW) fkm) Co) o @) @) mmuo
10 0 35 94 9.5 335 55
8.0 0 35 105 6.5 229 28
6,0 0 as 113 4,5 159 15
4,0 i) 35 117 3.0 106 8.0
10 ¢ 45 98 11.0 388 69
8.0 0 45 108 7.6 265 35
6.0 0 45 115 5.2 184 19
4,0 0 45 119 3.5 123 10
10 1.5 35 94 11.4 405 63
8.0 1.5 35 105 7.8 273 32
6,0 1.5 35 113 5.4 194 7
4.0 1.5 a5 117 3.6 131 9.0
10 3.0 25 90 12 424 62
B.0 3.0 25 102 8.2 291 32
6.0 3.0 25 111 5.7 203 17
4.0 3.0 25 116 3.8 138 9.0
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YD1171
Anode - Water cooled (separate water jacket)

Seals - For frequencies >4 MHz air cooling is required.

Temperatures
All seals max, 200 °c
Envelope max. 200 °
Water inlet max, 50 0(l‘
Anode Inlet Outlet Rate of Pressure
dissipation temperature temperature water flow difference
per minute  between inlet
N o and outlet
kW) Q)] e (litres) (gal) (atm)
10 20 36 10 2.2 0.6
8.0 20 37 7.8 1.72 0,38
6.0 20 38 5.7 1.25 .22
10 50 61 15 3.3 1.25
8.0 50 62 11.3 2.49 0,75
6.0 50 62 8.2 1.50 0.42

For inlet temperatures between 20 and 50°C the required water flow can be

found by linear interpolation.
YD1172
Anode - Water cooled (integral cooler)

Seals - For frequencies >4 MHz air cooling is required.

Temperatures
All seals max, 200 °
Envelope max, 200 °
Water inlet max, 50 %c
Anode Inlet Outlet Rate of Pressure
dissipation temperature temperature water flow difference
per minute between inlet
o o and outlet
kW) (e {C) {litres) (gal) (atm)
10 20 46 6.0 1.32 0.25
8.0 20 49 4.5 0.99 0.15
6.0 20 53 3.0 0,66 0,07
10 50 67 9.0 1,98 0.52
8.0 50 69 6.7 1.47 0.31
6.0 50 72 4.5 0.99 0.15

For inlet temperatures between 20 and 50°C the required water flow can be

found by linear interpolation.

NOVEMBER 1966 S
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V.H.F. INDUSTRIAL

TRIODES
PHYSICAL DATA
Y1170
Weight of valve 7.5
16.5
Weight of insulating 4,25
pedestal 9.4

Weight of water jacket -

ACCESSORIES
Filament connector
Filament/cathode connector
Grid connector (f=4.0MHz)
Grid connector (f>4.0MHz)
Filament cables X2
Insulating pedestal (YD1170)
Water jacket (YD1171)

NOVEMBER 1666 N,

YDII70
YDII71
YDI172

YDIITL YD1172
1.5 2.0 kg
3.3 4.4 1b

- -
- - Ib
2.0 - kg
4.4 - b

40692
40693
40690
40691
40715
40654

K727
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OUTLINE DRAWING OF YD1170 (
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V.H.F. INDUSTRIAL YDII70
TRIODES YDHI7I

YDI172

OUTLINE DRAWING OF YD1171 MOUNTED IN WATER JACKET K727
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OUTLINE DRAWING OF YD1172
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V.H.F. INDUSTRIAL YDI170

TRIODES YDIIT7I
YDI172
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R.F. INDUSTRIAL YD]182

TRIODE

TENTATIVE DATA

QUICK REFERENCE DATA

External anode triode of ceramic-metal construction, water cooled by
means of an integral water cooler, intended for use as a class 'C'
industrial oscillator,

f =80 MHz
kW

1:,out (less Pdrive) 0

f max. 80 MHz

Va max. 9,0 kv

pa max. 20 kw

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

INDUSTRIAL GSCILLATOR, CLASS 'C*
OPERATING CONDITIONS

f =80
out 32,4
Pout (less Pdrive) 30
Pload 25.5
Duty factor 1,0
T"a 80
v 7.5
a
1 5.4
a
-V 653
g
I 1.45
B
Ro s 450
Feedback ratio v, /v 0.17
in{pk)” "a(pk}
Prlrive 2.4
b 8.1

a

MHz
kw
kw
kw

kv

s > < »

kw
kw
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RATINGS (ABSOLUTE MAXIMUM SYBTEM) b

f max, 80 MHz
Va mMax. 9.0 kV
—Vg max, 1.5 kv
Ig max. on load 1.6 A
off load 2.4 A
Ik max. 7.5 A
i max. 40 A
k(pk)
P, max. 45 kW
in
pa max. 20 kW
R, max. 10 ki
g-f
CATHCDE
Directly heated, thoriated tungsten
Vf 7.0 v
If 175 A
if oK) max. (starting) 1.0 kA
rf(cold) 0.0042 1]

The filament has heen designed to accept temporary fluctuations of supply
veltare of +5 to -10%.

CAPACITANCES
¢ e 32 pF
C, ¢ 1.0 pF
cg_f 61 pF
CHARACTERISTICS (measured at V,_ =7.0kV, 1 =3.54)
E 60 mA/v
m
n 34
MOUNTING Vertical, anode up or down
(A
NOVEMBER 1966 %m YD1182 Page D2
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R.F. INDUSTRIAL

TRIODE

COOLING

Anode - water cooled with integral cooler,

YD1182

Seals - low velocity air flow at freguencies > 4MHz

Temperatures
Anode seal max, 200 %
Grid seal max. 200 °c
Filament sealg max. 200 OC
Envelope max. 200 OC
Water inlet max. 50 °c
) WATER COOLING CHARACTERISTICS
Anode Inlet Rate of Inlet Crutlet
Digsipation | Temperature flow Preasure | Temperature
W) o) @/min) | (Atm) °C)
20 20 15 0.7 40
ACCESSORIES
Grid connector f =4 ,0MHz 40710
f>4,0MHz 40711
Filament connectors (both types required) 40708
and 40709
Filament cables ( x 2) 40720

NOVEMBER 1966
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OUTLINE DRAWING OF YD1182
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R.F. INDUSTRIAL
TRIODE YD1182
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R.F. INDUSTRIAL YD1192

TRIODE

TENTATIVE DATA

QUICK REFERENCE DATA

External anode triode of ceramic-metal construction, water cooled by
means of an integral water cooler, intended for use as a clags 'C'
industrial oscillator.

£ 30  MHz
Pout {less P drive) 60 kW
f max, 30 MHz
Va max, 9.5 kv
P max. 40 kW

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

INDUSTRIAL OSCILLATOR, CLASS 'C'
OPERATING CONDITIONS

f 30 Miiz
62.3 kW
out
Pout (less P drive) 60 kW
Ploa.d 55 kW
Dty factor 1.0
n, 78 %
v 8.0 kv
a
1 10 A
a
-V 675 v
4
Ig on load 2.25 A
off load 3.3 A
Rg—f 300 Q
Feedback ratio Yin (pk)/va oK) 0.14
Pdrive 2.3 kw
P, 17.7 kW
A
[Mullard|
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)

f max. 30 MHz
Va max., 9.6 kv
P, max, 96 kW
in
-Vg max, 1.5 kv
Ig max, on load 2.5 A
off load 3.5 A
Ik max, 14.5 A
lk(pk) max. [::] A
p, max. 40 kW
‘R, max. 10 K
g-f
CATHODE
Directly heated, thoriated tungsten
*
Vf 8.4 v
If 235 A
1f(pk) max. (starting) 1.0 kA
T, {cold) 0,0039 ]

*The filament has been designed to accept temporary variations in supply
voltage of +5% and -10%.

CAPACITANCES
Cag 45 pF
Cot 1.7 pF
cg—f 100 pF
CHARACTERISTICS (measured at Va =8.0kV, 1a=6 .0A)
En 110 mA/V
i 31
MOUNTING POSITION Vertical, anode up or down

NOVEMBER 1966 s YD1192 Page D2
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R.F. INDUSTRIAL
TRIODE

COOLING
Ancde - water cooled with integral cocler

Beals - low velocity air flow at frequencies >4MHz

YD1192

Temperatures
Anode seal max, 200 °c
Grid seal max. 200 °c
Filament seals max. 200 °c
Envelope max. 200 e
Water inlet max, 50 %
WATER COOLING CHARACTERISTICS
Anode Inlet Rate of Inlet Outlet
Dissipation | Temperature flow Pressure | Temperature
kW) ‘o {i/min) (Atm) {°c)
40 20 30 0.7 40
ACCESSORIES
Grid connector {f =4.0MHz) 40707
Filament connectors {beth types required) 40705
and 40706
Filament cables 40718
and 40719

NOVEMBER 1066

P

YD1192 Page D3



OUTLINE DRAWING OF YD1192
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R.F. INDUSTRIAL
TRIODE YDI1192

600 { T 3
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400, Ofe
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TN 217
[r 3 %
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R.F. INDUSTRIAL
TRIODE

YDI212

QUICK REFERENCE DATA

External anode triode of ceramic-metal construction, water cooled by
means of an integral cooler, intended for use as a class 'C' industrial
oseillator,

f =30 MH=z
P 1 k
out (less Pdrive) 240 W
f max. 30 MHz
Va max. 16.8 kv
pa max, 120 kw

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES
INDUSTRIAL OSCILLATOR, CLASS 'C'
OPERATING CONDITIONS

{ 30 MHz
P 247.5 kW
out
240
Pout (ess Pdrive) kW
215¥%
Pload kw
Duty factor 1.0
75.2
(A %
v 14 kv
a
I 23.5 A
a
v 810 Ve
g
1g on load 6.0 A
off load 8.0 A
R 135 €
g-f
bhack i 0.11
Feedback ratio Vin (pk)/va k)
P . 1.5 kW
drive
p 81.5 kw

a

*Cavity circuit, 90% transfer

"

NOVEMBER 1968
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RATINGS {(ABSOLUTE MAXIMUM SYSTEM)

f max.
V_ max.
-3
P, max.
in
-V max,
g
Ig max. on load
off load

Ikma.x.

lk(pk) max.
}:va max.

P max.
g

Rg—f max,

CATHODE

Directly heated, thoriated tungsten

*
Vf

T

if {pPk)
r, {eold)

max. (starting)

160
120

10

12.8
380
2.0
0.0036

MHz
kv
kW
kv

o

kW
kW
ko

KA
Q

*The heater has been designed toaccept temporary fluctnations of supply <«

voltage of +5% and -10%.

CAPACITANCES
[
a-g
ca—f

Cg_f

CHARACTERISTICS (measured at Va=14kV, la= 104)

gm

u

MOUNTING POSITION

60
3.0
185

160
33

pF
pF
pF

-

mA/ Ve

Vertical, anode up or down

With anode uppermost inlet and outlet water connections should be reversed. ¢«

NOVEMBER 1968

YD1212 Page 2
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¥.I:I.°IESUSTRIAL YDI212

COOLING
Anode - water cooled with integral cooler

Seals - low velocity air flow or water cooled connectors

Temperatures
All seals ahsolute max. 240 °c <
water inlet max, 50 °
WATER COOLING CHARACTERISTICS <
*Ancde Inlet Rate of Inlet Qutlet
Dissipation  Temperature flow Pressure Temperature
(kw) ©c) {(/min)  (atm) °c)
120 20 60 0.7 49
120 50 20 1.3 69
80 20 34 0.3 54
80 50 54 0.55 72
40 20 15 0.07 59
40 50 24 0.13 5

Cooling the seals can be accomplished by low velocity air flow or water
cooling of the filament commectors. In the latter case care shouldbetaken
to have proper electrical insulation between the filament connectors and
the grid connector. The cooling circuits of the filament commectors may
be comnected in series, A water flow of approximately 0.5 litre/min will
be sufficient.

*A large part of the filament power and grid power is radiated to the ancde
and increases the temperature of the anode cooling water accordingly.

ACCESSORIES
Grid comnector, f<4.0MHz 40694
f>4.0MHz 40737 <€—
Filament connectors (both types required) 40695 and 40696
Filament cables (both types required) 40716 and 40717 <—
PHYSICAL DATA
Weight of valve 15.6 kg
-

NOVEMBER 1968 ? YD1212 Page 3



OUTLINE DRAWING OF YD1212
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R.F. INDUSTRIAL YD I 2 I 2
TRIODE
600 it
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CONSTANT CURRENT CHARACTERISTICS

A
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V.H.F. INDUSTRIAL TRIODE YDI1240

QUICK REFERENCE DATA

External anode triode of ceramic-metal construction, intended for
use as an industrial oscillator, The YD1240 is forced-air cooled.

27,12 MHz
2.67 kW

f 160

P ! P 2,2
out {less drive} =

f max, 250

V_ max. 5.5
a

p_ max. 1.5
a

MHz
kv
kW

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

INDUSTRIAL OSCILLATOR, CLASS 'C!
OPERATING CONDITIONS

f 27,12
Pout 2.9
pc)l.xt {less Pdrive) 2.687
P10 ad 2.3
Dty factor 1.0
M, 78
v 5,0
a
I 750
a
-V 520
g
I 235
g
Rg-f 2,2
Feedback ratio Vin(pk)/va o 0,17
| 230
drive
pa 830
80
pg
Vf 6.3
(ol
[Mullard|

160 MHz
2.4 kW
2,22 kW
2.0 kw
1.0

76 %
4.5 kv

700

500 v

225 mA
2.2 k
0.17

180 w

150 w

70 w
6.0 v

MAY 1967 P
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)
i max.

V_ max,

;
-V max,
3
I max, on lond
o

o

off load

I max,

k

i

ki{pk)

P, max,
in

max.

P max,
a

nooMmax,

Rg--f Max.

CATHODE
Directly heated, thoriated tungsten
V, (120Mliz)
> 120 MHz)

I, (measured at 6,3V)

¢

Zal Milz
5.5 kv
1.0 kv

280 mA

200 mA
1.4
7.5 A
6.0 kw
1.5 kW

130 W

20 k0
5.3 v
6.0 v

33 A

The filament has been designed to accept temporary fiuctuations of suppiy

voltage of +5 to -10%.
CAPACITANCES
ca—g
‘a1

Cgff

CHARACTERISTICS (measured at Va= 2,0kV, Ia =0.,54A)

Em

W

MOUNRTING POSITION

COOLING

14 pF

400 mpF
17 pF
10 mA/V
20

Vertical, anode up or down

Anode - forced-air cooled. See curves on pages C4 and C5,

Filament and grid seals - convection - low velocity air flow as required.

Temperatures
All ceramic-to-metal seuls, max.

Envelope, max,

MAY 1967
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V.H.F. INDUSTRIAL TRIODE YDI1240

PHYSICAL DATA

Weight of valve 2.5 h
1.13 legr
ACCESSORIES

Filament clip 40688
Filament/cathede clip 40689

Grid connector (f =30MHz) 40686

(f >30MHz) 40687

A
[Mullard |
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OUTLINE DRAWING QF YD1240
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V.H.F. INDUSTRIAL TRIODE YDI1240

Vg vp1240 | H] [TTTTTTIT Bsola
(V) i %u
oP g~
P |
+400 14
o ”
r o T
-
v : 2V 6;
P [
N -
v A -~ 1
+300-1 P -—\'D‘P“_‘
A -
N =
. N Lot
-
" N
r = I ;‘I.Q * 6.
+200 N gy ., ’04
M, o, N,
g =Q-5A
N -
W N M,
-
L o . \fs_or “
h Y I .~ e
+ 100 ~]
A, Mt o,
HET B
Nan
3
O
™ ho2 { \
™4
o) Pl t7 -
! h,
g _?,.O T
.
}4
P05 T
. \‘_
P,
-100 Oy
0 [Be] 2-0 3-0 Vg (kW)
CONSTANT CURRENT CHARACTERISTICS
)
MAY1967 M -

. YD1240 Page C1



BS018 |- YD1240 : ] :
] T
iy N . I,
I } ' J L (a)
Vo= 5 okv | 4.0kV 30kvH— 20kV 1.0kV
| : ! 0.4
' T
IR |
{ {
f
I
|
I 103
I ] f
,F
I
| ]
1 1 L
—Hf /
/ fH >
/ i I
L] J ||
7 i
i 1’ : 1
i
|
f 1 01
/ I
f f
¥.
J Vi 7
i/ 4 ;
4 Vi I S I ! o
Vg{v) -300 -200 -100 o}

ANGDE CURRENT PLOTTED AGAINST GRID VOLTAGE WITH ANODE
VOLTAGE A5 PARAMETER

MAY 1967 P YD1240 Page C2



V.H.F. INDUSTRIAL TRIODE YD1240
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)
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V.H.F. INDUSTRIAL TRIODE YDI1240
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V.H.F. TETRODE YL1430

TENTATIVE DATA

QUICK REFERENCE DATA
Ceramic to metal, air cooled coaxial power tetrode, for use as a
linear broad-band amplifier in television transmitters for bands I
and 11,
Narrow Band Television

Service Service

Class "B’ Class 'AB'
f 230 175 MHz
P 13 - kw

out

f max. 250 250 MHz
Va max. 8.0 8.0 kv
pa max. 12 12 kW

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

R.F. TELEGRAPHY, CLASS 'B' (Narrow Band)
OPERATING CONDITIONS (Grounded grid)

f 230 MHz
13 kW
out
p . : NI
load ™ coaxial circuit 12 kW
n, 69,3 %
a 7.5 kv
I
a(0) 0.1 A
I 2.5 A
a
v
g2 650 v
I 80 mA
82 a
-V 125 v
gl
vk(pk) 200 v
1 90 mA
gl
P, 18.75 kw
in
P
load{driver) 400 w
a see notes page 2
[
| Mullard |
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R.F. AMPLIFIER FOR TELEVISION SERVICE, CLASS 'AB’

OPERATING CONDITIONS (Grounded grid)

Negative modulation, positive synchronisation

f

Bandwidth (see Fig.l, page 5)

v
a

Vo
v
Yk(ok)
Loy
I black
a

black

I _ hlack

g2

Igl black

Pload syne
black

P
toad(driver} syne
Gain at sync level

R
a

Bync compression
Differential phase
Differential gain

NOTES

a. To be adjusted for Ia
b. With double tuned circuit

¢, Black signal including line sync pulses.

175

5.5
850
65
140
750
2.85
40
115
13
7.75°

MHz

3%

<

mA

mA
mA
kw
kw

deg

d. A picture/syne ratioof 75/25 for the outgoing signal requires a ratio of

max. 70/30 for the incoming signal,

e. Measured with a sawtooth amplitude, running from 17% to 75% of the
peak sync value, with superimposed a 4,43MHz sine wave with a 10%

peak to peak value.

SEPTEMBER 1968
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V.H.F. TETRODE

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Telegraphy
Narrow Band
Service
Class 'B'
f max. 250
V_ max. 8.0
a
V . max. 1.0
g2
-V . max. 500
gl
I max. 5.0
a
pa max, 12
,‘ pg2 max. 100
pgl max. 20
Rgl—k max. 10
CATHODE

Directly heated, Theriated tungsten
*
Vf

g

if (k)

starting max.

*The filament has heen designed to accept temporary

voltage of +5%.

’) CAPACITANCES

[
out

c.
in
Ca—gl

“a-k

CHARACTERISTICS {Measured at VaIG.OkV, v

S

#gl—gz

SEPTEMBER 1968

YL1430

Television
Service
Class 'AB'
250

8.0

1.0
500

5.0
12
100
50
10

8.0
120
500

Grounded Grounded
cathode grid
16.9 17.7
102.7 53.5
0.3 -
- 0.1

23050V, I =2.44)

MHz

fluctuations of supply

pF
pF
pF
pF

mA/V

YL1430 Page 3



OUTLINE DRAWING
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V.H.F. TETRODE

YL1430
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V.H.F. POWER PENTODE YL I 000

Directly heated v.h.f. power pentode for use as a power amplifier or frequency
multiplier in portable and mobile equipment.

FILAMENT (parallel operation only)

Vi : 159% v

I[ mA

th max. (Pow = 70% of final value) @ 0.5 s
CAPACITANCES (unshielded)

Ca—g? < 150 mpF

Cin 6.0 pF <

Cont 3.5 pF <

Cgi-t 1.5 pF
CHARACTERISTICS

Vi 120 v

Via 120 v

Vxl 6.5 \'i

’u. 30 mA

Ig2 23 mA

En 43 mA/vV

Hel-g2 7.0
RATINGS {DESIGN CENT )

Va(h) max. 500

Va max. 300

Pa Max, 5.0

Vo) max. 500

Vgz max. 300

pgz Max, 1.0

Vg1 max. =100

+ ¥glipx) M 25
I max, 50 mA

Rg1-r max.

Thup . 200 °C
; t. 1.27 v
in. 0,93 v

R

ition¥ are based on reaching either the maximum electrode
h&ypeint where load efficiency (niona) begins to fall rapidly.
} for 175Mc/s were measured in a circuit with a parallel
puticircuit. If a series tuned output circuit is used at this frequency
me operating conditions, approx. 10%, higher P, figures are

DECEMBER 1945 g Page DY



CLASS ‘C’ OPERATION F.M. TELEPHONY AT f=S0Mc/s

Power amplifier

Frequency doubler

Frequency trebler

Power amplifier

Frequency doubler

Frequency trebler

DECEMBER %45

Vez
v}
150
150
150
150
100

Ve
)
150
150

Y1
)
-35
-35
-35
-35
-

Y
v}
=90
=90
~90
=20
-0

Va
V)
-100
-100
~100
-100
-100

1a max.
(mA)

AT f = 1T5Mc/s

Vea Ve Iy, max
v) v) (maA)
150 =35 30
150 -35 37
130 =35 40
150 -35 40
100 -23 28
Ve Vu 1y, max.
v) v {mA)
150 =90 26
150 =90 32
150 -90 38
150 ~90 32
100 -%0 20
Vez Vo 1 max.
)] v) (mA}
150 =100 27
150 -100 32
150 -100 28
100 -100 20
Pags D2



V.H.F. POWER PENTODE YLI 000

TYPICAL OPERATION CLASS ‘C’ OPERATION E.M. TELEPHONY
Amplifier at f = 50Mc/s

Va Viz Vi ls lgs lg1 +veupks Poaa  Mand
) v) v}  (mA) (mA}  (mA) v W) (%)
300 150 =35 10 1.45 0.006 4.5 1.68 56
20 2.6 0.045 25 38 63.3
30 3.0 0.45 9.0 6.1 67.8
40 3.5 0.85 14.5 8.0 66.6
250 150 =35 10 1.62 0.008 -2.0 15 &0
20 34 0.08 3.5 33 65
30 40 0.55 10 51 68
40 5.0 0.95 17 8.7 &7
200 150 =35 10 1.95 0.025 -1.5 1.3 65
20 38 0.20 5.5 275 69
30 5.0 0.75 12 41 68
40 6.0 1.05 18 52 65
150 150 =35 10 2.6 0.038 -1.0 1.0 67
20 43 0.24 6.0 2.05 68
30 6.0 0.85 135 295 65.5
100 100 -23 10 2.1 0.09 1.5 0.6 60
20 3.4 0.7 90 1.22 61
25 4.5 12 13 1.45 57.6

Frequency doubler at f,,, = 50Mc/s
vl ng le Igﬂ Igl + Vgi(pk) Pioaa MNioad

v
M ™M @A mA (A M)W (%)
300 150 %0 10 1.38 0.015 0.5 1.58 52.7

20 215 0.28 8.5 3.42 57
30 2.6 0.73 15 515 57.2
40 3.4 0.95 21 6.62 551
250 150 -9 10 1.6 0.024 12 1.36 54.4
20 2.4 0.38 9.5 3.0 60
30 32 0.80 15.5 4.45 59.3
40 42 1.02 22 5.6 56
200 150 -9 10 2.05 0.04 20 1.16 58
20 2.9 0.45 10 25 62.5
30 36 0.85 16.5 3.5 58.3
150 150 -9 10 24 0.05 25 0.86 57.3
20 3.8 0.56 1 1.8 60
30 45 0.95 18 2.48 55.2
100 100 -60 10 1.95 0.26 6.0 0.53 33
20 31 0.92 13 0.94 47
()
| Mullard]
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Frequency trebler at f,,; = 50Mc/s

Vs
V)
300

250

200

150

100

Vio
V)
150

150

150

150

100

Vel
)
-100

-100

-100

-100

-100

Amplifier at f = 175Mc/s

Va
M
300

250

200

150

100

Ve
V)
150

150

150

150

100

Vll
I\
-35

=35

DECEMBER 1965

fa [P Izt +Vertpk) Pload  Tiond
(mA}  (mA)  (mA) vy (w (")
10 1.0 0.01 0.8 1.2 40
20 1.75 0.26 9.5 2.6 43.3
10 1.16 0.012 1.0 1.05 42
20 19 03 10 2.24 448
30 2.3 0.7 17 3.2 42.7
10 1.4 0.015 13 0.9 45
20 2.05 0.35 10.5 1.88 47
30 2.45 0.72 17.5 2.7 45
10 1.7 0.027 19 0.67 44.7
20 2.35 0.39 11 1.44 48
10 11 0.29 7.5 0.47 47
20 2.2 1.02 17 0.8 40
Ia |32 ‘gl Pioaa Tlload
(mA)  (mA) {mA) (W) (%a)
15 0.9 0 0.98 ng
20 1.34 4] 1.66 277
25 1.56 0.01 2.48 331
30 2.08 0.07 33 36.7
15 1.0 0 0.9 243
20 1.42 0 1.48 29.4
25 1.96 0.01 217 347
30 2.25 01 2.88 385
35 2.42 0.2 3.6 M1
15 1.3 0 0.81 27
20 1.96 0 1.37 325
25 2.12 0.02 1.9 38
30 2.4 0.11 2.5 1.7
35 2.64 0.28 3.08 44
40 3.0 0.5 3.69 46.1
15 1.74 0 0.7 3141
20 214 0.1 1.14 38
25 25 0.03 1.56 9.7
30 29 D.12 2.0 445
35 32 0.3 242 46.1
40 35 0.55 282 47
15 1.28 0.04 0.56 373
20 1.5 0.22 0.89 44.5
25 1.82 0.54 1.18 47.2
()
[Mullard] =
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V.H.F. POWER PENTODE YL I 000

Frequency doubler at f,,: = 175Mc/s

Vﬂ V82 Vxl la lgz lgl Pioad Tioad
v) v v) (mA)  (mA) (mA) (W) (%)
300 150 =50 15 0.84 0 0.82 18.2
20 11 0.12 1.46 24.3
25 1.22 0.34 21 28
250 150 —90 15 0.98 0.02 0.8 213
20 1.26 0.15 1.35 27
25 1.4 0.4 1.88 30
30 1.62 0.6 2.4 32
200 150 ~5( 15 1.2 0.04 0.73 24.3
20 1.4 0.22 12 30
25 1.6 0.42 1.7 34
30 1.85 0.66 2.15 359
35 2.0 08 2.55 365
150 150 -90 15 1.58 0.06 Q.66 29.4
20 1.76 0.26 1.04 347
25 2.07 0.46 1.42 37.9
30 2.25 0.72 1.78 39.5
35 236 0.88 21 40
100 100 —60 15 1.0 0.38 0.54 36
20 1.36 0.7 0.74 37
Frequency trebler f,;; = 175Mc/s
Va Vxﬂ Vgl bs lgz g Plosa TNload
v) v) v) {mA)  (mA) (mA) W) (%)
250 150 =100 15 0.88 0.04 0.6 16
20 112 0.18 0.95 19
25 1.26 0.4 1.29 207
200 150 -100 15 1.02 0.05 0.55 18.3
20 1.24 022 0.86 215
25 1.42 0.42 1.15 23
30 1.66 0.6 1.42 23.7
150 150 =100 15 1.26 0.07 0.49 18
20 1.42 0.30 0.76 253
25 1.64 0.44 0.99 26.4
100 100 ~100 15 0.94 0.52. 0.4 26.7
20 1.5 0.84 0.5 25
[
Mullard
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CLASS ‘C’ AM. TELEPHONY

Maximum carrier conditions for 1005, modulation
CQutput tuned circuit
Single valve operation

Parallel
f 50
VYa 250
Yoz 150
Va1 -35
la 32
lg2 42
Ig1 0.62
Pioaa 5.4
] 67.5
For 1009, moduiation
Pmad 42
veo(pk) 135

Parallel

175
200
150
=35
ky|
2.45
0.14
2,65
42

32
120

175
200
150
-35

32

2.5
0.18
3.05

47

33

120

Series

Push-pull operation

50 175 Mcjs
250 200 v
150 150 \'
-35 -35 v

2x 32 2x32 mA
2x 4.2 2x25 mA
2x062. 2x0.18 mA

12 6.2 w

75 485 %

8.4 6.4 W
135 120 \'4

Maximum carrier conditions for ancde and screen-grid modulation

for various modulation depths. f == 175Mc/s
pa (max.} pgz (max.)
W W)

Va
(V)
200
200
200

m
(%)
100

75 220
220
220
50 235
235
235
25 245
245
245

0 250

250
250

*Estimated value

2

(mA) )
31 33
32 33
é4 2x3.3
34 39
35 39
70 2x3.9
35 4,45
36 4.45
72 2x 4.45
37 4.85
38 4.85
76 1x485
38 5.0
39 5.0
80 2x5.0

0.67
0.67
2x0.67

0.78
0.78
2x90.78

0.89
0.89
2x0.89

0.97
0.97
0.97

1.0
1.0
2x1.0

Pload*
(W)
2,65

uw
o
~1 b o~ in A

Vhh DAW Dww Nww o
[V ]

CinD BWw®® DWWk hnk N

Output
tuned circuit
Parallel

Series
Push-Putl

Parallel
Series
Push-Pull

Parallel
Series
Push-Puil

Parallel
Series
Push-Pull

Parallel
Series
Push-Pull

These conditions may be varied for operation at lower frequencies.
Cperation at 100% modulation with ¥, > 250V, I, > 32mA is not
permitted and the p, max. and pgz max. limits shown above must never

be exceeded.
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V.H.F. POWER PENTODE YL | 000
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ANCDE CURRENT PLCOTTED AGAINST ANODE YOLTAGE WITH CONTROL-GRID VOLTAGE
AS PARAMETER Vg -=150V
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V.H.F. POWER PENTODE YL I 000

o8

70 °/'

o3

C-2

H4-{YLI000C

Ol

Typical Valve

T FILAMENT WARM-UP

t. (secs)

Pout
*s of
final
value
80
60
40
20

200

=1

ov
-2!—
—avi—

-av—
=10V
T
-12v1|

]

AN B

|t =1

| et
150

vyl
- P
el
==
e

et N

poa5W
\
-——

(o4

YLIOQO
e

SO

V92=I20V}
"
A

Va (V)

80

40

20
©

o
-

(mA)

ANODE CURRENT PLOTTED AGAINST ANODE YOLTAGE WITH CONTROL-GRID YOLTAGE
AS PARAMETER V=120V

FILAMENT WARM-UP TIME

¢
[Mullard|
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ANODE VOLTAGES

LOAD POWER AS AN AMPLIFIER PLOTTED AGAINST ANODE CURRENT FOR VARICUS
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DOUBLE TETRODE YL1020

QQZ03-20

QUICK REFERENCE DATA

Ahpﬁﬁer and frequency multiplier for mobile transmitters.
T0%, power output in less than 0.5 second.

Class ‘'C’ Frequency
Telegraphy Trebler
f max 500 500 Mc/s
V. max. (f << 200Mc/s) 600 © 600 \
Pa MAX, 2x10 210 W
Performance ‘
{ 200 -200  Mc/s
Pout 45 9.0 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 (Intermittent mobile
service)

Absclute maximum ratings

f max. 500 Mce/s

Vi max,
f = 200Mc/s 600 v
f = S00Mc/s 450 A
Vg2 max, 300 v
~Vz1 max. 75 v
lg1 max. 2x25 mA
Iy max. 2% 60 mA
ik(pk) Max. 2x280 mA
Pa TIAX. 2x10 W
Pez Max. 2x1.5 w
Pg1 Max. 2x0.5 W

Typical operating conditions
f 200 200 200 460 Mc/s
Va 300 400 600 400 v
Vo 250 250 250 250 \4
-V 40 50 60 50 v
¥inipk) 2x 58 2x68 2x78 - v
ly 2x 50 2x 50 2% 50 2x 50 mA
lgz 2x4.0 2x3.5 2x 3.0 21x3.0 mA
lg1 2x1.5 2x1.5 2x1.0 ix06 mA
Pioaa (driver} 1.2 1.3 1.5 5.0 W
fa 63 70 75 52.5 %
Pa 2x 5.5 2x6.0 2x7.5 9.5 w
Pou 19 28 45 21 w
Proad 16 22 35 17 w
(3
[Mutlard]
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YL1020
QQZ03-20

QUICK HEATING
DOUBLE TETRODE

ANODE AND SCREEN GRID MODULATED CLASS ‘C* AMPLIFIER

{Intermittent mobile service)
Absolute maximum ratings
Carrier condition for a modulation factor of 1.

f max. 500 Mc/s
V5 max.

f = 200Mc/s 500 v

f = 500Mc/s 373 v

Vg2 max, 300 v

—Vg1 max., 100 v

lg1 max. 2x25 mA

I max. 2x55 mA

ike(piy Max. 2x 220 mA

Pa max. 2x7.0 w

Pg2 Max. 2x1.2 w

Pgl Max. 2x05 w

Typical operating conditions

f 200 200 Mc/s

Ya 300 500 Vi

Vez 250 250 v

-V 50 80 v

Yin{pk) 2x83 2x110 v

la 2x 40 2x 40 mA

lyz 2x35 21x40 mA

la1 2x1.5 2x1.5 mA

Pioaa (driver) 15 30w

M 67 73 %o

Pa 2x 40 2x535 W

Pout 16 29 W

Pload 13 22 w

OPERATION AS FREQUENCY MULTIPLIER
Absolute maximum ratings

¥, max. 600 A

Vga max. 300 v

Vg1 max. 200 v

lg1 max. 2x45 mA

le max. 2x 55 mA

fi(pk) Max. 2x 400 mA

Pa Max, 2x10 w

Pz Max. 2x1.5 w

Pg1 max. 2x0.5 w

[ )
MAY 1963 E@ Page D2
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DOUBLE TETRODE YL1020

QQ03-20

Typical operating conditions

fout 200 460 Me/s
Va 300 300 \'
Vaa 250 250 A4
-Va 175 175 v
¥in(pk) 2% 205 2205 v
N 2x45 2x45 mA
lyz 2x4.0 2x35 mA
b1 2x 310 2x25 mA
Piosa (driver) 3.0 5.0 w
8 33 26 A
Pa 2x9.0 2x10 \i4
Pout 9.0 7.0 w
Pioaa 7.0 5.5 w

‘) OPERATING NOTE

Ig1 and lgz will vary from valve to valve, hence the use of fixed resistors
Rgi and Rgz will result in variation of input and output power. It is
therefore recommended that Rgz be made adjustable.

CATHODE
Quick heating directly heated filament. 709 Poyy in less than 0.5 second. <«
*¥; d.c. or r.m.s. 1.6 v
It 4.25 A
Frequency of filament supply
Sine wave max 200 c/s
Square wave Any

*The filament has been designed to accept temporary fluctuations of supply<«—
voltage of +15%,.

) CAPACITANCES

Sout (two sections in push-pull) 1.5 pF
¢ (two sections in push-pull) 40 pF
Internally neutralised for push-pull operation.

CHARACTERISTICS (measured at V, = 300V, Vg2 = 250V, I, = 40mA)

gm 40 mAlY
l-'-ql—gz 9.0
COOLING
Radiation and Convection cooled

Maximum temperatures A
Base-seals 180 °C
Anode seal 250 °C
Bulb 250 °C

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

JUNE 1964 S Page D3



YL1020
QQZ03-20

QUICK HEATING
DOUBLE TETRODE

MOUNTING POSITION

PHYSICAL DATA
Weight of valve

Weight of valve in carton

ACCESSORIES
Anode clips
Socket

DIMENSIONS

ammgOe»

Inches
2.874
1.811
0.650+ 0.059
2,165
0,079+ 0.004
0.098+ 0.001
0.551 + 0.001

ANY (but see G.O.R’s)

Inch dimensions derived from original millimetre dimensions,

JUNE 1964

18 oz
50 g
9.0 oz
250 4
40623
40202
~ ()
Millimetres
max.
46 max,
16.5+1.5
55 max,
2.0+01
2.5+0.03
14+ 0,03
Page D4



DOUSLE TETRODE YL1020

QQZ03-20

)
8}

A YT

Location of

anode pins
within circles -
of dia F
o a¥
g2492*
'gll k g
A
fibps %
Contacts land 7 shouid be
strapped together externally
to reduce the effective
contact resistance .
)
Mullard
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DOUSLE TETRODE YL1020

QQZ03-20

B.693
VlV)

800

NN
[ L]

-
—

-l
‘J5|="30V
I
IHEE
TT71 r20v -
+|0OV
t
ov
-1V
-20V
L] 1

400

I

QQZ03-20
300

——

200

P
100

Vg2 = 200V

FiVi

300
200
100

a
—

({mA)

' ) ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH CONTROL-
GRID YOLTAGE AS PARAMETER. Vg2 = 200V

()
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YL1020 DOUBLE TETRODE

QQZ03-20

()

B&92
ValV)

T
(11

1 +iov
ov
I
i
-0V

Vg = +30V T
| -20v
1
1
500

400
—_—

250V

300

QQZ03-20
CITITTTT

Vagz

200

=
100

yd

(mA)
600
400
200

]
—

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WiTH CONTROL- ( )
GRID VOLTAGE AS PARAMETER, V.5 = 250V
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DOUBLE TETRODE YL1020

QQZ03-20

B.696
Vol ¥)

500

I
400

200V

I
300

Va2

[TTTITTT

QQZo3-20

T
200

T T T

N T

i
T
L

T
1

X
100

\C’\l
A

o
o
—d

{mA)
300
200

100

SCREEN-GRID CURRENT PLOTTED AGAINST ANOCDE VOLTAGE WITH
CONTROL-GRID YOLTAGE AS PARAMETER. Vyq = 200V

(e
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020 DOUBLE TETRODE

QQZ03-20
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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QUICK
DOUBLE TETRODE YL1020

QQZ03-20

B.654
Valv}

500

+30v

Q=
+20v
+0V

v,

400

QQzZoz-20

[TTTTTI

Vg2 =200V
300

Ponng
200

]

Y

100

60
40
20

o]

o
—

(mA}

CONTROL-GRID CURRENT PLOTTED AGAINST ANODE YOLTAGE WITH
CONTROL-GRID YOLTAGE AS PARAMETER. Vg = 200V
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YL1020 DOUBLE TETRODE

QQZ03-20

B.691
ValV)

+20V
+10V
500

Vg = +30V

400

Vg2 =250V
300

QQZo3-20
[TITTTT

200

100

et
Moy

| ]
\ [ [ [ 1 (s}

<
<

(ma)|
60
20
o]

&
-

CONTROL-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID YOLTAGE AS PARAMETER. Vg3 = 250V

O
[ Mullard |
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DOUBLE TETRODE YLI1020

QQZ03-20
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FREQUENCY CHARACTERISTICS AS A PUSH-PULL R.F. POWER AMPLIFIER
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YI. I 020 QUICK HEATING
DOUBLE TETRODE
QQz03-20
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DOUBLE TETRODE YL1020
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YL1020 DOUBLE TETRODE
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V.H.F. QUICK HEATING

DOUBLE TETRODE

PRELIMINARY DATA

QUICK REFERENCE DATA

YLI030
QQZ06-40

Quick heating double tetrode for use as u.h.f. power amplifier

or frequency muitiplier in mobile transmitters.

70% of normal power output is obtained within 0.5 second.

Telegraphy or

Mc/s
w

Mc/s

v
v
W

Class 'C’ Class 'C'
Telephony
Anode and screen F.M. Telephony
grid modulated
f 180 180
) Pout 64 a5
f max. 500 500
Va. max.
{f = 200 Mc/s) 600 750
(f = 500 Mc/s) 400 500
p, max. 2x 14 2x 20

Tobe read in conjunction with GENERAL OPERATIONAL RECOMMENDATIONS-

TRANSMITTING VALVES.

CLASS 'C' TELEGRAPHY OR F.M. TELEPHONY

Intermittent
Maximum operating conditions Mobile Service
| ) f 180 180 Mc/s
out 53 85 w
Ploaa 4 75 W
"a 66 71 %
Va 400 600 v
') 2 x 100 2 x 100 mA
Va2 250 250 v
Ie2 2x 8.0 2x 8.0 mA
Va1 60 80 v
Te1 2x 3.0 2x 3.5 mA
Plcm.d (driver) 3.0 4.0 w
) Py 2x 13.5 2x 17.5 w
. g2 w
T
MAY 1964 [Mullard] T



CLASS 'C' TELEPHONY AND SCREEN-GRID MODULATION

Maximum operating conditions

(Carrier conditions for 100% modulation)

Intermittent

Mobile Service

f 180 130 Mc/s
P 39 64 w
out
Pload 32 53 W
ny 65 71 %
Va 400 600 \'
Ia. 2x 75 2x 75 ma
v 250 230 v
g2
I 2x 9.0 ax 9 mh
g2
-V T0 30 '
gl
1 2x 2.0 2x 2. mA
gl
Pload (driver) 4.0 5.0 w
a 2x 10.5 2x 13 w
For 100% modulation
P 47 47 w
mod
' 185 135 v
g2 (pk)
FREQUENCY MULTEPLIER
Intermittent
Maximum operating conditions mobile service
/ . -
fout'/fin 150/50 15J/50 470/157 Mc/s
13 20 16 W
out
pload 14.5 16 12 W
L 31 33 31 %
Va 400 500 430 v
la 2x 12 2x 60 2x 65 mA
ng 250 250 250 v
Igz 2x 8.9 2x 5.0 2x 6 mA
- Vgl 150 150 175 v
Igl 2x 2.5 2x 3.0 z2x 2 mA
vin(pk) 360 360 360 v
Pload (driver) 3.0 10 8. w
P, 2x 20 2x 20 2x 14 w
CA—
MAY 1964 M Page D2
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V.H.F. QUICK HEATING
DOUBLE TETRODE

ABSOLUTE MAXIMUM RATINGS

Va max. (f = 200 Mc/s)

V_, max.

g2

-V _, max,

gl
1k max.

max,
pa

)
[gl max.

Py

Rgl—k max. per section.
(fixed bias)

Rtk

(automatic bias)

ng 1) max,

CATHODE

Quick heating directly heated filament,

max.

lmax.

max. per section.

Frequency

Multiplier
750

300
175
2 x 100
2x 20
2x 3.5

50

100
600

0% P .t in less than 0.5 second.

) “vy

I

Frequency of filament supply

Sine wave

Square wave

Class 'C’
Telephony

600
400
300
175
2x 120
2x 14
2x 2.
2x 5.
Z2x 1.0

L= *)

50

100
600

YLI030
QQZ06-40

Class 'C’
Telegraphy
750 \'s
500 v
300 v
100 v
2 x 120 mA
2x 20 w
2x 3.5 w
2x 5.0 mA
2x 1.0 w
50 k2
100 <]
600 v
2.1 v
4.5 A
max. 200 c/s
Any

* The filament has been designed to accept temporary fluctuations of supply

voltage of = 15%.

CAPACITANCES

€ out

(two sections in push-pull)

in {two sections in push-pull)

MAY 1964

2.0 pF
6.0 pF
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CHARACTERISTICS (each section) Measured at Ia= 30 mA

Em

Fg1g2

MOUNTING POSITION
COOLING

Radiation and convection cooled
Maximum temperatures

Seals

Pins

Bulb

4.5
8.0

Any

250
130
250

mA/V

()

°C
‘c
‘C

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

conduction should be used.

PHYSICAL DATA

Weight of valve
Weight of valve and carton

DIMENSIONS

[ I B T i A -

Inch dimensions derived from original millimetre dimensions.

MAY 1964

0z E
0.53 16
0.8 23
Inches millimetres
1.511 46 max
0.079 + 0,001 2.0+0.01
0.650 + 0.0569 16.5+1.5
2.874 £ 0.059 731.5 R
3,524 +.0.118 89.5 £ 3.0 ( \
0.098 £ 0,001 2.5+ 0.03 '
0.551 = 0.001 14+ 0.03
(1
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V.H.F. QUICK HEATING YLI1030
DOUBLE TETRODE 00Z06-40

ol | |

Location of
anode pins
within circles
of diaG.

X—;@— —x
Pl ! "

9 mH-

ffs bp,s

fibpys 17 B7A Base
Contacts | and 7 should be
strapped together externally
to reduce the effective
contact resistance.
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V.H.F. QUICK HEATING YL1030

DOUBLE TETRODE QQZ06-40
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ANODE CURRENT FOR EACH SECTION PLOTTED AGAINST ANODE VOLTAGE

WITH CONTROL-GRID VOLTAGE AS PARAMETER ng = 200V
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SCREEN-GRID CURRENT FOR EACH SECTION PLOTTED AGAINST ANODE
VOLTAGE WITH CONTROL-GRID VOLTAGE AS PARAMETER ng = 200V
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V.H.F. QUICK HEATING
DOUBLE TETRODE QQ‘%,L‘ES
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V.H.F. QUICK HEATING YL1030
DOUBLE TETRODE QQZ06-40
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K
[ Mullard |
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YLI030
QQZ06-40

V.H.F. QUICK HEATING
DOUBLE TETRODE
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V.H.F. QUICK HEATING YLI030
DOUBLE TETRODE QQZ06-40

F
(W}
120
80
40

f(Mc/s)

B2709
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Natural cooling
——— Forced air cooling
T
300

QQZOo6-40

]
P,

200

!fgriver’)
I
100

Vg max
Fout
T
|
Poad

Pload

1

v

s g § & °

MAXIMUM QPERATING CONDITIONS FOR A PUSH-PULL R.F, POWER
AMPLIFIER (CLASS 'C' TELEGRAPHY OR F.M, TELEPHONY
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FREQUENCY CHARACTERISTICS FOR OPERATING CONDITIONS AS A
PUSH-PULL R.F. POWER AMPLIFIER {CLASS 'C' TELEGRAPHY OR
F.M. TELEGRAPHY)

3
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V.H.F. QUICK HEATING YLI030

DOUBLE TETRODE 00106-40
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MAXIMUM OPERATING CONDITIONS FOR AN ANODE AND SCREEN-GRID
MODULATED R.F, POWER AMPLIFIER (CLASS 'C’ TELEPHONY)
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V.H.F. DOUBLE YLI060

"TETRODE

TENTATIVE DATA

QUICK REFERENCE DATA

Radiation cooled double tetrode intended for use as a v.h.f, amplifier,
ogoillator, frequency multiplier and modulator,

Class 'C’ Class 'C’

Telephony Telegraphy

Anode and Screen or F.M,

Grid Modulation Telephony

C.C.8, I,C.A.8. C.C.8. LC,A,S.
f 175 175 175 175 Mc/s
P a7 122 150 180 w
out

5 fnax. 175 175 175 175 Mc/s
V_max. 800 800 1000 1000 v
pamax. 2x 21 2x23.5 2x 30 2x 34 w

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

CLASS 'C' TELEGRAPHY OR F.M, TELEPHONY
Maximum opera.tmg conditions

. C.C.8, 1.C.A.S.
f 175 175 175 175 Me/s
P, 150 146 166 180
out
| L 132 125 147 163 w
n, 75 73 7 75 %
v, . 900 1000 900 1000 \'i
2x110 2x100 2x120  2x120 mA
v, 245 230 260 260 v
g2
Igz 2x6.3 2x65,6 2%8,5 2x8,3 mA
-V . 90 85 85 85 v
gl
Igl 2x3 2x2.9 2x2.9 2x2,9 mA
oo 3, 3.5 3.5 . w
Pload(driver) 5 ) 3.5
L 2x35 2x27 2x25 2x 30 W
) péz 2x 1.5 2x1,26 2x2.95 2x2.15 W
()
[Mullard]
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CLASS 'C’ TELEPHONY ANODE AND SCREEN GRID MODULATION

Maximum operating conditions. (Carrier conditions for 100% modulation).

o

out

load

e

Pioad(driver}
a
sz
For 100% modulation
Pmod.

Vg2iply

ABSOLUTE MAXIMUM RATINGS

Class 'C'
Telephony
C.C.5,. I,C.A.8.
175 175
f max.
Va max, 300 500
V _ max, 250 250
g2
-V __ max, 175 175
gl
Ik max. 2x 105 2x 115
pamax. 2x 21 2x23.5
max. 2x 2.5 2x 2,8
Pg2
I , max, 2x5.0 2x5.0
foa |
50
Rgl-k max. 50
{each unit)
100
V) Max. 100
{each unit)
3

FEBRUARY 1965

C.C.8, I1,C.A.8.
175 175 Me/s
97 122 w
85 107
72 74 %
750 800 v
2x 80 2x 100 mA
250 225 v
2x5.1 2x4.4 mA
66 75 v
2x2.2 2x2.5 mA
3.4 3.0 w
2x19 2x21 W
2x1.3 2x1.0 w
68 80 W
80 80 \4
Clasg 'C!
Telegraphy
C.C.8. LC.A.8.
175 175 Me/s
1000 1000 v
300 300 v
175 175 v
2x125 2x135 mA
2x 30 2x 34 W
2x 3.5 2x4.0 w
2x5.0 2x5.0 mA
50 50 ke
100 100 v
Page D2



V.H.F. DOUBLE YL1060

TETRODE

CATHODE
Indirectly heated, oxide coated

Parallel Series
vy 6,3 12,6 v
I'h 1.8 0.9 A
CAPACITANCES
ca-—gl (each section) max 90 mpF
St (two sections in push-pull) 3.2 pF
Cin {two sections in push-pull) 10.5 pF
I ) Internally neutralised for push-pull operation
CHARACTERISTICS (measured at Ia = 30mA)
£y 4.5 mA /Y
8.2
Ye1-g2

MOUNTING POSITION
Vertical with base up or down.

Horizontal with the anode pins in a horizontal plane.

COOLING
Radiation and low velocity air flow

Maximum temperatures

Anode seal 250 c
Bulb 250 %
Base 180 °c

When the valve is operated at maximum ratings or with high ambient
temperatures it may be necessary to direct an air flow on the bulband

anode seals.
PHYSICAL DATA
oz g
Weight of valve only 2.5 71
ACCESSORIES
Socket 40202

()
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DIMENSIONS

Inches Millimetres

A 3.583 ] b3 §

B 1.756 44,6

C 0,630 16

D 2,953 75

E 0,126 3.2

F 0. 200 5.08

G 0,728 18.5

H 4, 055 108

Inch dimensions derived from original millimetre dimensions

except dimension 'F'.
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V.H.F. DOUBLE

TETRODE

A
H D
N 114111
Location of anode pins ’
within cireles of dia, 'F’ \
X — —x!
ed ~

g2ig2"—f
o =

Septar base

YLI0O60
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V.H.F. DOUBLE YLI060

TETRODE
{ )
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TiigoBeums YLI060
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V.H.F. DOUBLE YL1060

TETRODE
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UICK HEATING
gOUBLE TETRODE YL I 080

) PRELIMINARY DATA
QUICK REFERENCE DATA

Quick heating single - ended double tetrode for mobile transmitters.
70 % power output in less than half a second.

Class 'C!
Frequency Telegraphy
Trebler or F.M,
Telephony
fout 200 200 Me/s
Pout 5 14.5 W
f max. 200 200 Mc/s
Va max. 300 300 v
pa max. 2x5.0 2x5.0 w

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

S

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

Absoclute maximum ratings

f max, 200 Me/s
Va max, 300 v
Vg2 200 v
-Vgl max. 160 v
Izl max. 2x 3.0 mA
Ik max, 2x 50 mA
ik (pk) max. 2x 225 mA
Pa max. 2x 5.0 w
pg2 max. 2x 1.0 w
) pgl max, 2x 0.2 W
Rgl - f max. 100 k&2
Typical operation
3 200 200 200 Me/s
Va 300 250 200 v
Vg2 170 170 150 v
-Vgl 40 40 40 v
vin(gl-g1) pk 110 110 115 \'%
Ia 2x37.5 2x33.5 2x35 mA
Ig2 2x 1,2 2x 0.9 2x 1,1 ma
Igl 2x 0.9 2x 1.1 2x 1.4 mA
pa 2x 4.0 2x 2,9 2x 2.8 w
pe2 2x 0.2 2x 0.15 2x 0,17 w
Pload (driver) 1,0 1.0 1.0 w
. Pout 14,5 11 8.4 w
2 Pload 12 8.0 7.4 w
na 65 65 60 %
vl
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CLASS 'C" ANODE AND SCREEN-GRID MODULATION
Carrier conditions for a modulation factor of 1.

Absolute maximum ratings

f max. 200 Me/s
Va max. 240 v
Vg2 max. 200 v
-Vgl max, 150 v
Igl max. 2x 3.0 mA
Ik max, Z2x 40 mA
ik (pk} max, 2x 18¢ mA
pa max. 2x 3.3 w
pe2 max. 2x 1.65 w
pgl max. 2x 0.2 W
Rgl-k max. 100 k&

Typical operation

f 200 Me/s
Va 200 v
Vg2 130 v
-vgl 50 v
Ta 2x 33.5 mA
Ig2 2x 1.3 mA
Igl 2x 0,75 mA
vin{gl-gl)pk 130 v
Pload (driver) 1.0 W
pa 2x 2,85 W
pg2 0.46 W
Pout 8.0 w
Pload 7.0 w
na 60 %
For 100 % modulation
P mod, 7.0 w
vg2 (pk) 130 v

FREQUENCY TREBLER

Absolute maximum ratings

f max. 200 Mc/s
Va max. 300 v
Vg2 max. 200 v
-Vgl max, 150 v
Igl max, Z2x 2.0 mA
Tk max. 2x 35 mA
ik{pk) max, 2x 225 mA
pa max. 2x 5,0 W
pg2 max. 2x 1,0 w
pgl max. 2x 0.2 W
Rgl -f max, 100 k&

SEPTEMBER 1963 Page D2
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UICK HEATING
gOUBLE TETRODE YL l 080

Typical operation

fout 200 200 200 Me/s
Va 300 250 200 v
Vg2 160 160 160 v
Vgl 100 100 100 v
Ia 2x24 2x25 2 x 28,5 mA
Ig2 2x 1,0 2x0.95 2x 1.5 mA
Igl 2x 1.0 2x 1.0 2x 1.6 mA
vin{gl-gl)pk 230 230 230 v
pa 2x 4,7 2x 4.25 2x 4.0 w
pg2 2x 0.15 2x 0,16 2x 0.23 W
Pload (driver) 1.0 1.0 2,0 W
Pout 5 1 3.5 w
Pload 3.5 3.0 2.8 w
na 35 34 ° 3 S

OPERATING NOTE

Igl and Ig2 will vary from valve to valve, hence the use of fixed resistors
(Rgl and Rg2) will result invariations of input and output power. It is there-
fore recommended that Rg2 be made adjustable.

CATHODE

Directly heated, harp type, 70 % Pout in less than 0.5 second.

Vi {d.c. or r.m.s,) 1.6 v
If 2.5 A
Frequency of filament supply
Sine wave max. 200 e/s
Square wave Any
CAPACITANCES
Internally neutralised for push-pull operation.
ca-gl {each section) 100 mpF
coult (each section) 3.2 pF
cin  (each section) 8.5 pF
ca"-gl' 100 mpF
ca'-gl" 100 mpF
cgl'-gl" 2.4 pF
ca'-a" 75 mpF
CHARACTERISTICS (measured at Va = 200V, Vg2 = 200V, Ja = 30mA)
gm 3.5 mA/V
ugl-g2 7.5
[
[Mullard|
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COOLIKG
Radiation and convection

Thbulb max.
Tpins max.

MOUNTING POSITION

PHYSICAL DATA

Weight of valve

Weight of valve plus carton

SEPTEMBER 1963

225 0C
120 C
Any
0.6 0z
16 g
0.8 424
23 4
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QUICK HEATING
DOUBLE TETRODE

Dimensions (max)
Inchas Millimetres
A 0-875 22-2
B 3-094 765
C 2-813 71-5

SEPTEMBER 193
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QUICK HEATING YL I 080
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U.H.F. BEAM YLIIOO YLIIO2
POWER TETRODES YLIIOI YLIIO3

TENTATIVE DATA
QUICK REFERENCE DATA

Beam power tetrodes intended for use as r.f. power amplifiers in
tranamitters, oscillators and frequency multipliers at frequencies up
to 2000Mc/s.

YL1101 is similar to YL1100 except for heater ratings, -

YLI102 and YL1103 are conduction-cooled versfons of YL1100 and
YL1101 reapectively.

Linear Amplifier Telephony, Telegraphy

for Anode and Screen or F.M,
Television Service, Grid Modulation Telephony,

Class 'ABI' Class ! Clags 'CT
f , 790 400 400 1200 Mc/s
plo ad 13 45 80 40 w
f max. 1200 1200 1200 Mec/s
Va max, 1000 800 1000 v
pa max, 115 75 115 w

Unless otherwise shown, data is applicable to all types

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES
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TELEGRAPHY OR F,M, TELEPHONY, CLASS 'C'

OPERATING CONDITIONS

Grid Drive Cathode Drive
f 400 1200 1200 Mc/s
P ot 90 45 45 w
£
P10 ad 80 40 42 w
M, 68 29 29 %
Va 900 900 900 v
Ia 170 170 170 mA
v 2 300** 300%* 300 v
1 1.0 1.0 3.2 mA
g2
-V 30 22 31 v
gl
1 10 4.0 3.4 mA
gl
Pload(driver} 3.0 5,0 8.0 w
P, 43 108 108 w
0.3 0,3 1.0 w
P2

*Includes power transferred from driver stage.
**Fixed supply or supply derived from the anode supply by means of a

voltage divider.

TELEPHONY, ANODE AND SCREEN-GRID MODULATION, CLASS 'C'
OPERATING CONDITIONS (Carrier conditions for 100% modulation)

gl
P
load(driver)

Py

P2
For 100% modulation

Pmod

22(pk)

v

FEBRUARY 1966
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U.H.F. BEAM YLII0O0 YLII02
POWER TETRODES YLIIOI YLIIO3

LINEAR AMPLIFIER FOR TELEVISION SERVICE, CLASMS 'ABI'

Sound and vision
OPERATING CONDITIONS for valve in common grid ecircuit
f -790 Me/s
Bandwidth {-1dB) 8.0 Mc/s
Pyoad(pk) 13 w
*Intermodulation preducts =52 dB
v 800 v
a-gl
vg2-gl 365 v
“vk-gl +15 v
I 125 mA
a(o}
Ia a .5ig.) 152 mA
I 7.0 mA
g2
I 0 mA
gl
Tpload(drlver)pk L3 w

*The intermodulation product in the passbend of the cutput signal is
measured with reference to peak envelope output.

**Adjust to give the desired value of Ia ©"
1The 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 earrier - 7dB composite signal,
CATHODE
Indirectly heated, a.c. or d.c., oxide coated.
YL1100 YL1101
YL1102 YL1103
V]1 26.5 6.3 v
Ih 0.52 2,1 A
th-k min, 60 60 8

The heater voltage must be reduced depending on the operating conditions
and the frequency
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RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Television Telegraphy Telephony

Class 'ABl‘ Class 'C" Class 'C*
f max. 1200 1200 1200 Mc/s
Va. max, 1000 1000 800 v
ng max, 300 300 300 v
-vgl max, 100 100 100 v
Ia max, 180 180 150 mA
P, max. 115 115 75 w
max. 4.5 4,5 3.0 w
Pe2
I _ max. - 30 30 mA
gl
Rgl—k max. 30 30 30 kQ
CAPACITANCES
ca-—gl <0.065 pF
cgl X+h 14 pF
. xh <0.015 pF
cg2 g1 19 pF
Cag 4,4 pF
Cyzk+h <0.4 pF
CHARACTERISTICS (measured at Va =1,0kV, ng = 250V, Ia = 100mA)
B 16 mA/V
Hg1-g2 18
MOUNTING POSITION Any

COQLING

YL1100 and YL1101 ~ Forced-air cooling for radiator and seals,
YL1102 and YL1103 - Heat sink cooling,

Maximum temperature of anode and all seals 250 C
PHYSICAL DATA
oz g
Weight of valve 2.0 60
A
[ Mullard|
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U.H.F. BEAM YLII00 YLIIO2

POWER TETRODES YLIIOI YLII03
OUTLINE DRAWING OF YL1100 AND YLI1101
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Radiator and terminals lie ingide or outside concentric cylinders:
1. Radiator i.d. 33.40mm 5. Cathode terminal i.d. 13.16mm
2, Anode termina! i.d. 28.40mm 6. Heater terminals o.d. 6.07mm
3. g_ terminal i.d. 25.86mm 7. Heater terminals i.d. 1.78mm
4, gl terminat i.d. 19.38mm

_All dimensions in mm
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OUTLINE DRAWING OF YL1102 AND YL1103
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Cooling cylinder and terminals lie inside or outside coneentric cylinders:
. Cooling cylinder i.d. 24.15mm 5. Cathode terminal 1i.d. 13.18mm

1

2
3
4

. Anode terminal
. g_ terminal
. g 1 terminal

i.d. 28.40mm 6, Heater terminals o.d. 6.0Tmm
i.d. 25.86mm 7. Heater terminals i.d. 1.78mm
i.d. 19.38mm

All dimengions in mm
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U.H.F. BEAM YLII0OO YLII02

POWER TETRODES YLIIOl YLi1103
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ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
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U.H.F. BEAM YLIIOO YLII02

POWER TETRODES YLIIOI YLIIO3
100
Pout YL1100 Series 5062
Va =900V

(W) Vgg =300V

n Ig=170mA
(%) A

a0

N
N
60
\%ut
A
A
N
40 N
N
20
0
0 500 1000 f(Mc/s) 1500

FREQUENCY CHARACTERISTICS FOR CLASS 'C' TELEGRAPHY
OPERATING CONDITIONS Va = 900V, ng =300V, Ia =170mA
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250

B506S
At
{°C)
q=028mY/mint L4 LA | 4045 mYmin
a3ém¥YminigF- / 111
04 m¥mind] as6m¥ymin
200 At
4 VL 1100~ YL 107 -
150 A
y 4
100
50 .4
a -
0 50 100 pg (W) 150

Difference of temperature (At = tanode terminal - tincoming air)
plotted against anode dissipation with rate of air flow as parameter.
Air duct of 25x 38mm. Distance between air duct opening and radiator
is 32mm.

{To convert cubic metres to cubic feet multiply by 35. 31)

[

[Mullard)
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U.H.F. BEAM YLII00 YLIIO2

POWER TETRODES YLIIOI YLI 103
} 250 B5068
at
(°C)
'qzo.z.im’/mm
200 A 0.20m¥min
YL1100=YL 1107 :
7
T
ot
* y [T
) 150 / 0.45m¥ min
y, V.
‘f
yriyv
A
A
y V' T A
100 y 7]
AaAr/
"4
y.
4
)
50 1
y
0
0 50 100 pg(W) 150

Difference of temperature {A{ = tynode terminal - tincoming air)
plotted against anode dissipation with rate of air flow as parameter.
| Radiator in air duet of 25 x 38mm.
,) (To convert cubic metres to cubic feet multiply by 35.31)
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U.H.F. BEAM YLIHIO

POWER TETRODE

TENTATIVE DATA

QUICK REFERENCE DATA
Forced-air cooled coaxial beam power teirode intended for use as
u.h.f, amplifier or oscillator at frequencies up to 1215Mc/s.
Amplifier Telegraphy Linear
for TV or F,M. Amplifier
Translator Telephony, 8.5.B.
Service, Class 'C’ Class 'B'
Class "A'
f - 790 470 30 Me/s
Pout **55 590 + 30 765 + 25 *§80 w
f max, 1215 1215 1215 Mec/s
Va max, 2.5 2.5 2.5 kv
p, max. 600 T00 600 w
* ok
P'E'Pout Ploa.d

To be read in conjunction with
GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES
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LINEAR AMPLIFIER FOR SINGLE SIDEBAND OPERATION, CLASS 'B/

QOPERATING CONDITIONS

f 30 Mec/s
P.E.P 880 W
out
P.E. Plo ad 610 W
*d3 -31 dB
*ds ~36 ds
v 2.6 kv
a
ng 450 v
kY a7 v
gl
afo) 160 mA
I 0 mA
g2(0)
Single Tone  Double Tone
Ty 500 350 mA
L 22,5 2.5 mA
g2
I Y 0 mA
gl
¥ 36 36 v
infpk)
Pload(driver) 1.0 1.0 W
Py 530 535 w
1 54 39 %

a

*Maximum values encountered at any level of drive voltage referred to
the amplitude of either of the two tones at that level, Third and fifth
order intermodulation products.

**Adjust to give the stated values of Ia. ©)
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U.H.F. BEAM
POWER TETRODE

TELEGRAPHY OR F.M, TELEPHONY, CLASS 'C'
OPERATING CONDITIONS for valve in common grid circuit.

f 790
TPD ut 580 + 30
Plo ad 590
n 47
va-gl 2.5
Ia 500
ng -1 400
I 22 7.0
vk-g 1 45
Igl 10
Pload(driver) 80
P 660

a
{Includes power transferred from driver stage,

YLIIIO

470 Mc/a
765+26 W
730 w
61 %
2.5 KV
500 mA
400 v
8.0 mA
36 v
12 mA
35 w
485 w

LINEAR AMPLIFIER FOR TELEVISION TRANSLATOR SERVICE, CLASS 'A!

Sound and vision.
OPERATING CONDITIONS
Bandwidth (-1dB)
Pload
*Intermodulation products
v

a

ng

gl

g2

Pload(driver)

>6,5 Me/s
55 w
=51 dB
1.4 kv
0.4 kv
30 v
400 maA
-10 mA
5.0 w

*The intermodulation product in the passband of the output signal is

measured with reference to peak envelope output.

FEBRUARY 1966 S
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TELEPHONY, ANCDE AND SCREEN GRID MODULATION, CLASS 'C!

OPERATING CONDITIONS (cathode drive}

Pload(driver)
a
Pz
For 100% modulation

Pmcod

‘fIncludes power transferred from driver stage.
RATINGS {ABSOLUTE MAXIMUM SYSTEM)

Telephony Telegraphy vV
Class 'C' Class 'C! Class 'A'
Va max. 2.0 2.5 2.5
V _ max, 1.2 1.2 1.2
g2
-V _ max, 250 250 250
gl
Ia max, 500 500 500
pa max., 400 700 600
max. 17 25 256
Pgz
I _ max, 100 100 100
gl
Rg 1% max, 15 15 15
CATHODE
Indirectly heated, oxide coated, matrix type.
vh
th-k min,

400
640
600
64
2.0
500
400
8.0
35
12
35
360
3.2

502

5.5.B.
Class 'B*

2.5
1.2

250
500
600
25
100
15

6.3

7.85

120

Me/s

kv

2298 <8 <&

b

kv
kv

5 H 22l <

v
A

s

The heater has been designed to accept temporary fluctuations of supply

voltage of £10%.

The heater voltage must be reduced depending on operating conditions-and

frequency.
[ )

| Mullard)|
S
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U.H.F. BEAM YLIIIO

POWER TETRODE

CAPACITANCES <~
ca-gl <0.11 pF
cgl-k +h 29 pF
C, <0.011 pF
C1g2 37 pF
c 2K+ <1.1 pF

CHARACTERISTICS
P12 (measured at Va=vg2 =225V, I =100mA) 13
o {measured at Va=2.5kv, ng =400V, Ia¥240mA) 22 mA/V

MOUNTING POSITION Any

COOLING

Forced-air cooling will be required for the radiator and ceramic to metal
seals,
Maximum temperature of anode and all seals 250 °c

The amount of forced-air cooling of the anode at an air inlet temperature
of 25°C 15 given in the table below:-

Ancde dissipation Minimum rate of air flow Pressure
W) (m3/ min) {1:'1:3 /min} (mm water)
100 0.06 2,12 2,0
300 0.12 4.24 4.0
600 0,32 11.30 17
700 0,46 16,25 25

A low velocity air flow is required for all other electrodes and seals. -

PHYSICAL DATA
[ £ g
‘Weight of valve only 12 340
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g

b

Hom P E PR S D QR HE O

Inches

+.031
2059 4 027

2,399

1.941 + 0,039
0.402 +0.020
0,756 £ 0.020
0,854 £ 0.035
0.575 £ 0.020
0,146

0.150

0.201 = 0.020
0.66

0.993

1.292

1,691

1,744

0.062

Miliimetres

+0.8
52,
3 -0.7

60,95
49,3 £ 1.0
10.2+0,5
19,2 = 0.5
22.7%0,9
14.6 + 0.5
3.7
3.8
5,1+0.5
17
25.2
32.8
40,4
44.3
1.6

Inch dimensions derived from original millimetre dimensions

FEBRUARY 1966
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U.H.F. BEAM
POWER TETRODE YLILIO

- A -

1N I

I
@ Radiator
' H

®>-
O

-

I
[— 7] ———rl—— [T} ——
o

€

O 11

The radiator and connections lie inside
or ouiside concentric circles with a
the following diameters

1., 2,108 in 53.54 mm inside
2, 1,799 in 45.69 mm  inside 95
3. 1.609 in 40.87 mm inside 9
4, 1.319 in 33.50 mm inside \~‘
5. 1.019 in 25,88 mm  inside
6. 0,619 in 15.72 mm outside
0,099 in 2.51 mm  inside kbph h
Pagae D7
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U.H.F. BEAM YLI 110

POWER TETRODE
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V.H.F. POWER TETRODES YLII21
YLI122

TENTATIVE DATA

QUICK REFERENCE DATA
Ceramicheamtetrode for useasa linear amplifier in s.s.b. applica-
tions.

YL1121 is forced-air cooled.
YL1122 is water cooled with integral water jacket.
Linear amplifier Anode
for s.s.b. operation modulation
Class "ABL" Class 'B'

f 1.0 1.0 MHz

6.0 5.1 kw

out

f max, 30 60 MHz
Va max, 5.5 5.5 kv
pa max, 4.0 2,6 kW

Unless ctherwise shown, data is applicable to all types

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

LINEAR AMPLIFIER FOR SINGLE SIDEBAND OPERATION, CLASS 'AB1'
OPERATING CONDITIONS

f 1.0 MHz
v 5.0 kv
a
v 650 v
g2
v 185 v
gl
Zero signal Single tone Double tone
P,E.P. 0 6.0 6.0 kW
out
p'E'P'load 0 5.7 5.7 .kW
**dg - - 40 dB
“d5 - - -40 dB
Ia 0.7 1.85 1.3 A
1 -10 to +10 140 40 mA
g2
I 0 0 0 mA
gl
Vin (pk) - 160 160
. 3.5 3.25 3.5 kW
i, - 65 46 %
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OPERATING CONDITIONS

v
a
ng
*
Vg‘l
Zero signal Single tone
P.E.P, 0 5.9
out
P.E.P, 0 5.0
P load
¥k - -
dS
*’kd - -
3
I 0.7 1.85
a
I -10 to +10 140
g2
5,0
Igl 9 <h
v 0 160
in(pk)
3.3 3.33
Pa 3 3

- 64

8@

*Adjust to give the stated value of Ia(O)

30 MHz
5.0 kv
650 v
185 \

Double tone

3.9 KW
5.0 kW
-38 dB
-0 dB
1.3 A
40 mA
<5.0 mA
160 A
3.53 kW
45 %

**Maximum values encountered at any level of drive voltage referred to the
amplitude of either of the two tones at that level, Third and fifth order inter-

modulation products.
ANODE MODULATION, CLASS 'R’
OPERATING CONDITIONS

f

P
out

o

icad

=
o

]

pmo " (100% modulation}

1.0 MHz
5.1 kw
4.6 kW
70 %
5.0 kv
1.46 A
600 v
100 mA
230 v
0 mA
2.2 kW
60 W
3.65 kW

APRIL 1967 S
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V.H.F. POWER TETRODES YLII2]
YLI122

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Linear amplifier Anode modulation
Class 'AB1' Class 'B’

f max. 30 60 MHz

Va max. 5.5 5.5 4%

YV _ max, 1.0 0.8 kv
g2

-V . max. 250 250 A
gl

Ia max, 2,0 1.6 A

p, max. 4.0 2.6 KW

pgz max, 140 140 w

. 10

RgH( max 10 kQ

CATHODE

Indirectly heated,oxide coated

Vh 12.6 v
Ih 14.5 A
th K min. 600 B
CAPACITANCES
-
cg-all 156 pF
) Ca _all 33 pF
) ca—gl 0,18 pF
CHARACTERISTICS
gm (at Va=1.0kV, Vg2=650V, Ia=B.0A) 415 mA/V
'ugl—gz (at Va=5.0V, Vg2:650V, 1320.7A) 3.0
MOUNTING POSITION Vertical, anode up or down
APRIL 1967 YL1121-Page D3




COOLING

YE1121 Forced-air cooled

Seals should be cooled by a low veloeity air flow

Temperatures
Envelope and seals max.
Air inlet max,

Air flow requirements

200
45

Anode Inlet Air flow Pressure difference
dissipation | temperature | per minute Inlet and outlet
(W) ©0) m%  (@t") | (mm water) (in water)
4.0 45 3.0 213 23 0.8
Air flow required on socket .55 ms/min
at preasure drop of 16 mm water

Y1.1122

Water cooled with integral water jacket

Seals should be cooled by a low velocity air flow

Temperatures
Envelope and seals max.

Water inlet max,

Water flow requirements

200
20

Anode Inlet Water flow [Pressure difference
dissipation tempgrature per minute Inlet and ¢utlet
(kW) o) (litres)  {gals) (atm)
4.0 20 2.5 0.55 0.15
Air flow required on socket 0,5 mg/min
at pressure drop of 20 mm water
PHYSICAL DATA
YL1121 YL1122
Weight of valve 5.8 4.3 kg
ACCESSORIES
Y1121 YL1122
Socket 40699 40699
Chimmney 40683 -
(A
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V.H.F. POWER TETRODES YLII2I
YLII22

OUTLINE DRAWING OF YL1121

n—|
S |
=—2

All gimensiens in mm
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OUTLINE DRAWING OF YL1122
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V.H.F. POWER TETRODES YLII21
YLI122

7.0 T = AT TR R yLme1T i~ B7029
g | e e L T
1, T vgp=650V -
() T SRERE H '
Fr i 12 =28y
60 Y
= T
—— " |
s - |
T T -s0v
5-0 - :
> 1T !
T ] o 1 7 1]
40 - : =
i -H ‘
i T
[ ! | [ T
20 H : =100V
: ; i T T i
' :
s —125V
2.0 H ' :
] ] o <RRRRRRE
g ; - : 150V
ro gy - t RNt ! o175V
: '
"
=
0

4

10 2:0 3 C Vig(kv)

50

ANODE CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL GRID VOLTAGE AS PARAMETER

APRIL 1967 S ” YL1121-Page Cl1



60 : ‘; } YL121 B7026
: t YL1122 T

Ig2
{A) LY

50 I

3-C \ t :

v
1
Lot

2:0

0P
i

s
y
/

i

I

11

4
Iy

o] 05 (e 15 Via(kV) 2:0

SCREEN GRID CGRRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL GRID VOLTAGE AS PARAMETER

APRIL 1967 N YI1.1121-Page C2



QUICK HEATING
DOUBLE TETRODE

YLI130

Pout
f max.

Va max.
(E=200Me/s)
(£=500Mc/s)

max.
pa

Frequency

Telephony,
Anode and Screen
Grid Modulation,

Class 'C’

200 500
9.4 6.6
500

240
200
2x2.6

QUICK REFERENCE DATA

Amplifier and frequency multiplier for intermittent use in mobile
transmitters. 70% power output in less than 0.5 secends,

Telegraphy
or F.M.
Telephony,
Class 'C'
200 500  Me/s
16 8.0 w
500 Mc/s
300 v
200 v
2x4.0 W

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES
TELEGRAPHY OR F.M. TELEPHONY, CLASS 'C’

OPERATING CONDITIONS

f

Poui;
Pload
na

v
a

I
a

ng
g2

_Vgl

Igl

v,
in{gl-glypk

Pload (driver}

By

Pya

MAY 1966

200 500 Mc/s
16 8.0 W
13 6.5 W
68 57 %
275 175 \'
2%42,5 2 x40 mA
175 175 v
2x7.0 2%6.0 mA
20 22 v
2x1,3 2x%1.2 mA
65 65 v
0.7 1.5 W
2x3.5 2x3.0 W
2x1,2 2x1.0 W
CA—
Page D1



TELEPHONY, ANODE AND SCREEN-GRID MODULATION, CLASS 'C!
OPERATING CONDITIONS {Carrier conditions for 100% modulation).

£

Poul;
Pload
My

Va

I
a

Vin(gL-glipk
Pload(driver)
Py
Pag
For 100% modulation

Pmod

Vg2(pk)
FREQUENCY TREBLER

OPERATING CONDITIONS
£/

out’ in

out

Igl

v,
in{gl-glipk

Pload(driver}

a

sz

MAY 1966

200 500 Mc/s
9.4 6.6 w
8.0 5.0

67 59 %

220 175 v

2x32 2x32 mA

175 175 v

2x4,0 2x 3.5 mA
35 30 v
2x1,2 2x1.2 mA

105 100 A
0.6 1.5 w

2x 2.4 2x2.3 w
2x 0.8 2x0.8 W
8.0 6.5 w
125 125 v
500/187 Mc/s
3.5 w
2.0 w
33 %
175 v
2 x 30
175 v
2x4.5 mA <
75 v
2X1,2 mhA <—
175 v
1.5 W o«
2x 3.5 W
2x 0.8 w
Y
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QUICK HEATING
DOUBLE TETRODE YLI130

RATINGS (ABSOLUTE MAXIMUM SYSTEM) <
Frequency Telaphony, Telegraphy,
Trebler Class 'C' Class 'C'

f max, 500 200 500 200 500 Me/s
Va max. 200 240 200 300 200 v
Vg2 max, 200 200 200 200 200 v

_Vgl max. 150 150 150 150 150 v
I.kmax. 2 x40 2x40 2x 40 2X60 260 mA
pama.x. 2x4.0 2x2.6 2x2,6 2x4.0 2x4.0 w
pgzma.x. 2x1.3 2x1.0 2x1.0 2X1,5 2x1.5 W
Igl max, 2x3.0 2x3.0 2x3.0 2X5.0 2x5.0 mA
pglmax. 2x0.2 2x0.2 2x0.2 2x0.2 2x0.2 w
Rgl—f max.
(per section) 100 100 160 100 100 kR

CATHODE
Quick heating directly heated filament, 70% Pout in less than 0.5 second.

*Vf 1.1 v

If 2.9 A <
Frequency of filament supply

Sine wave max, 200 c/s
Square wave Any

*The filament has been designed to accept temporary fluctuations of supply
voltage of =15%.

CAPACITANCES
S {two sections in push-pull) 4,1 pE
Cout (twe sections in push-pull) 1.2 pF

Internally neutralised for push-pull operation.

MAY 1966 v/ Page D3



CHARACTERISTICS (measured at VR=V =175V, Ia =40mA)

g2
& 7.0 mASV
ug 1-g2 22 -~
MOUNTING POSITION Any .

Ifthe valve is mounted horizontally it is recommended that pins 3 and 7 be
in the vertical plane.

COCLING Radiation and convection
o
Maximum bulb temperature 230 o]
PHYSICAL DATA
OZ g
Weight of valve 0.6 16
22-2
i max <~
f,bp
658
max
729 f
max
] B9A Base
) Filament connections (pins 3,7 and 2, 8}
a o should be connected in parallel on the socket.
AHI
92',92" aun-aun
g 1 ! Eam .. g 1”
f,op f
All dimensions in mm B5826
VA
AT 1986 {Mullard|
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YLI130

QUICK HEATING
DOUBLE TETRODE
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175V {EACH SECTION)

azng

CONTROL-GRID CURRENT PLOTTED AGAINST CONTROL-GRID VOLTAGE.
v
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QUICK HEATING
DOUBLE TETRODE YLI130

120

YL1130 82921
Igz Vg2=775V
(mA)
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER
ng =175V {EACH SECTION)
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V.H.F. BEAM YLI1I50

POWER TETRODE

TENTATIVE DATA

QUICK REFERENCE DATA
Beam power tetrode primarily intended for use as a linear v,h.f.
amplifier in single sideband transmitters.
Einear Amplifier A,F. Amplifier
for §.5.B. Operation, and Modulator,
Class 'AB' Class 'AB'
f . 30 - MHz
124 (P.E.P.} 2 x 100 w
out
f max. 60 - MHz
Va max. 750 750 v
pa max, 75 75 w

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

AUDIO AMPLIFIER AND MODULATOR, CLABS 'AB' (Two valves in push-pull)
OPERATING CONDITIONS

200 w
out
*D =2
tot
R 2.8 k§
a-a
v 600 v
a
250
ng A
Y 50 v
gl
I 2 x 100 ma
a{0}
1 2x 3.0 mA
g2(o)
1 . 2 x 260 mA
a(max.sig.)
I . 2x 24 mA
g2{max,sig.}
1 i} mA
gl
7 v
vin(gl-gl)r.m.s. g
p 2x 56 W
a
6.0 W
pg2 2x
7 64 %

a

*Total distortion encountered at maximum output.
**Adjust to give the desired value of Ia "

NOVEMBER 1967 Ny YL1150 Page D1
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LINEAR AMPLIFIER FOR SINGLE SIDEBAND OPERATION, CLASS 'AB'
OPERATING CONDITIONS

f . 30 MHz
P.E.P 124 W
out .
E.P w
P.E load 110
*d3 <30 dB <—
*d5 <40 dB <
v 600 v
a
7 50
v o2 2 v
Y 50 v
gl
I 100 mA
a(o)
I 3.0 maA,
g2 (o)
Single Tone Double Tone
Ia 325 220 mA
1 22 12 mA .
g2
1 1] 0 mA
gl
Vin(pk) 50 80 v
. 0 W
Pload(driver) 2.0 2
Pa 71 70 W
. . W
Pey 7.0 3.5
o7 42 ;
n g %

*Third and fifth order intermodulation produets , Maximum values encoun-
teredat any level of drive voltage referred to the amplitude of either of
the two tones at that level.

Relativeto the peak envelope power these figures will be increased by 6dB.

**Adjust to give the desired value of Ia(o) . .
CATHODE
Indirectly heated, oxide coated
Parallel Series
Vh 6.3 12.6 v
Ih 1.62 0.81 A
th—k min. 30 s

NOVEMBER 1967 g YL1150 Page D2



V.H.F. BEAM
POWER TETRODE

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

S.8.B.
Class 'AB!'

Va max. 750
¥ _ max, 300
-V __ max. 100

1 max, 350
a

1 . max,
g

Rg 1k max,

CAPACITANCES

Ca-g1
cout
c,

in

CHARACTERISTICS

g (atV_ =600V, V__ =250V, I =100mA)
m a g2 a

#gl—gz
MOUNTING POSITION

OCOLING
Radiation and convection cooling
Temperatures
Bulb max.
Base pin seal max.
Anode seal max.
PHYBICAL DATA

Weight of valve

NOVEMBER 1967 Ny

(at v_ =600V, V__ =250V, I_=100mA}
2 g2 a

YLII50

A.F. Amplifier
Class 'AB'

- MHz
750
300
100
3560

75

7.5

10

0.5
10

ESE€€§»<<<

0.2 pF
10.7 pF
22 pF

10 mA/V
4,7

250 c<
180
220

g oz
110 3.9

YL1160 Page D3



ACCESSORIES
Socket

Anode connector

DIMENSIONS
Millimetres

A 50

B 9.1

C 13

D 120

Inches
1,97
0,338
0.51
4.65

Inch dimensions derived from
original millimetre dimensions.,

NOVEMBER 1967

40202
40634

B7A hase
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V.H.F. BEAM
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SCREEN-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE
WITH CONTROL-GRID VOLTAGE AS PARAMETER.
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QUICK HEATING
DOUBLE TETRODE

TENTATIVE DATA

YLII90

QUICK REFERENCE DATA
Amplifier and frequency multiplier for mobile transmitters
Telephony, Telegraphy
Anode and Screen or F.M.
Frequency Grid Modulation, Telephony
Trebler Class 'C? Class 'C*
f 500/167 175 200 500 Mc/s
P 8.5 19 33 19 w
out N
f max. 500 500 500 Me/s
V_ max,
a
{{=200Mc/s5) - 330 400 v
{f=500Mc/8) 300 250 300 v
b, max. 2x8.0 2x 5.5 2x8,0 w

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

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

OPERATING CONDITIONS

f 200 500 Mc/s
33 19 W
out
Tplo ad 26 14 w
n, 87 52 %
Va 350 260 v
Ia 2xT0 2x 70 mA
A 140 175 A
g2
I 23.5 20 mA
g2 .
-V 13 22.5 v
gl
I 2x6.5 2Xx3.25 mA
gl
vin{gl —g1)pk 85 65 \'
pload(driver) 1.0 2.5 w
pa 2x 8,0 2x8.0 w
pg2 3.1 2.7 W
tWith a circuit transfer efficiency of 80%.
(.
- [Muljard]
FEBRUARY 1966 \\v/' Page D1



FREQUENCY TREBLER
OPERATING CONDITIONS

g 500/167 Me/s
out’ in
P 6.5 W
out
.0
Pload 3 w
, 29 %
v 250 v
a
1 2x 45 mA
a
Vgz 250 v
I 14 ma
g2
_ 70
vg N v
1 2x2.5 mA
g1
Yinigl -g1)pk 170 v
. w
Pload(driver) 2.2
P, 2x8.0 w
a
2.4
P 22 W

TELEPHONY, ANODE AND SCREEN-GRID MODULATION, CLASS 'C’
{Two sections in push-pull)

OPERATING CONDITIONS (Carrier conditions for 100% modulation)

f 175 Mc/s
out 19 w
b1
P10 ad 5 w
T 72 %
v 280 v
a
I 2 x 50 ™A
a
ng 150 V'
1 18 mA
g2
"vgl a5 v
i 2x4.0 mA
gl
vin(gl-gl)pk 50 v
Fload (driver) . 1.5 w
P, 2x4.5 w
pgz 2x1.4 w
pgl 2x0.18 w
For 100% modulation
Pmod 16 w
v 120 v
£2(pk)
.
[ Mullard |
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QUICK HEATING
DOUBLE TETRODE YLII9O

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Frequency Telephony Telegraphy

Trebler Class 'C' Class 'C'
f max, 500 200 500 200 500 Mc/s
V"‘1 max. 300 330 250 400 - 300 v
ng max. 200 200 200 200 200 v
_Vgl max, 150 150 100 150 100 v
Iam', 2 x50 2x56 2x 75 mA
1:'a max. 2x8.0 2x 5.5 2x 8.0 w
P _,, max, 3.5 2x 1,6 3.5 w
Igl max. 2x3.0 2x 5.0 2x 7.0 mA
Rgl g max. 100 100 100 k2

CATHODE

Quick heating directly heated filament.70% P 1o less than 0.5 seconds.
“Vf 1.1 v
If 3.8 A

Frequency of filament supply
Sine wave max, 200 c/s
Square wave Any

*The filament has been designed to accept temporary fluctuations of supply
voltage of £15%.

CAPACITANCES
ot {two sections in push-pull) 1.2 pF
% (two sections in push-pull) 4,7 pF

Internally neutralised for push-pull operation up to 500Mec/s.

CHARACTERISTICS {measured at Va =150V, ng =150V, Ia =45mA)
g 9.5 mA/V

m
Yg1g2 22
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MOUNTING POSITION Any

If the valve is mounted with its main axis horizontal it is recommendead
that pins 3 and 7 be in a horizontal plane,

COOLING

Radiation and convection cooling

Maximutn temperatures
Bulb 230 °c
PHYSICAL DATA
0z g
Weight of valve 1.0 27
T E—— DIMENSIONS
Inches  Millimetres
A 1.189 30.2 max,
B 2,909 73.9 max.
C 2.591 65.8 max,
Inch dimensions derived from
original millimetre dimensions.
G‘
[« B
95-92 I ,
9% 9
\ C
e A

95.95

FEBRUARY 1266

Filament connections {pins 3,7 and 2, 8)

()

should be connected in parallel on the socket.

[ Mullard|
N
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QUICK HEATING
DOUBLE TETRODE YLII90

Ig YL1190 B5004
(mA) [TTT1
Vgo =150V
100
\
80
\
\
\
60
i ¥
Vg1l20V
40
\
1B
|
1
20 N
= 10V
5OV}
|
0 |
0 100 200 300 V() 400

CONTROL-GRID CURRENT PLOTTED AGAINST ANODE VOLTAGE WITH
CONTROL-GRID VOLTAGE AS PARAMETER, ng = 150V,
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I YL 1190 B2664
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300
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200 110V
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ANODE AND SCREEN-GRIP CURRENTS PLOTTED AGAINST ANODE VOLTAGE

WITH CONTROL-GRID VOLTAGE AS PARAMETER, ng =150V,

—
[ Mullard|
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V.H.F. TETRODE

TENTATIVE DATA
QUICK REFERENCE DATA

YLI230

Amplifier
Class 'B'
f =220
Pout 1.2
f max. 220
V_ max, 3.5
a
p, max, 1.5

Alr cooled ceramic tetrode intended for s.s.b. and v.h.f, applications

5.8.B. Amplifier

Class 'AB1'
=30 MHz
1.1 kw
80 Mtz
3.5 kv
1.5 kw

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

AMPLIFIER FOR 5.5.B., CLASS 'AB1'
OPERATING CONDITIONS

f =30
v 3.0
a
ng 550
- 5
vgl 5
Zero signal Single tone Double tone
P.E.P. 0 1.1 1.1
out
.E,P. 0 . .
P.E.P load 1.0 1.0
P, 1.14 2.28 1.71
in
A 1.14 1.15 1.16
Ia 380 750 570
Igz ~10 0 -25
Igl 0 0 0
Rgl 2,0 2.0 2.0
p'E'P‘load(driver) 0 5.0 5.0
*‘d3 at f=1.0MHz - - <-38
at f=30MHz - - <-36
*d5 at f=1,0MHz - - <-38
at f=30MHz - - <-36

MHz
kv

kw
kW
kW
kW

£

kR

w
dB
dB
dB
dB

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

[ Mullard]
DECEMBER 1967 .
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AMPLIFIER, Class 'B'
OPERATING CONDITIONS

f 220 MEz
v 2.8 kV
&
ng 450
_Vgl 50 v
P 1.2 kW
out
Pload 1.0 kW
Py 1.2 kw
1 ) 150 mA
I 850 mA
a
Igz -20 mA
I
el 3.0 mA
Ploa d(dnver) 40 w
7 50 %

a
RATINGS (ABSOLUTE MAXIMUM SYSTEM)
Amplifier S.8.B. Amplifier

Class 'B' Class 'AB1?
f max. 220 80 MHz
Va max, 3.5 3.6 kv
V _max. 1.0 1.0 kv
g2
-V . max. 300 300 v
gl
pa max. 1.5 1.5 kw
sz max, 50 50
I max, 1.0 1.0 A
a
I _ max, 50 50 mA
g2
I . max. 10 - mA
gl
Rgl—k max. 5.0 5.0 kQ
CATHODE
Indirectly heated, oxide coated
Vh 5.043% v
I.h 18 A
th—k min. 300 s
A
[ Mullard]
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V.H.F. TETRODE

CAPACITANCES

“a-k+h
Ca—gl
Ca—gz
Cg1-kth
cgl—gz
Cea-k+h
COOLING
Anode - forced-air cooled. See page Cl.

Ceramic-to-metal seals - low velocity air flow

Temperatures
Ceramic-to-metal seals max.

Alr inlet max,

YLI1230

<0.08 pF
<0.1 pF
13 to 17 pF
33 to 42 pF
48 to 64 pF
<1.,7 PF
250 °c
45 %

A typical value of air flow for anode dissipation is given in the following

table:-
Anode Height above nlet Rate of Pressure difference
dissipation sen level temperature air flow Inlet and Qutlet
KWy {m) “cy (1/min) (mm of water)
1.2 0 45 1550 25.4
MOUNTING POSITION Any
PHYSICAL DATA
Weight of valve 900 g
2.0 1b

DECEMBER 1967
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OUTLINE DRAWING OF YL1230

8481075
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Anode (B) —m= 5§ min, E*"1'-03.3 54.
i 8%
Grid2{C)—y E B
i | i
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1
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min.
815 s
- Bs [B7347]

The radiator and the connections lie inside or outside concentric circles
with the following dimensions:

Radiator
Anode

Grid 2 conneciion

Grid 1 connection

Cathede and heater connection

Heater connection

o B3 g o w »

96,00
82.79
77,71
$9.35
44,28
17.67

All dimensiona in mm

DECEMBER 1967
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inside
nside
inside
inside

outside
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YLI230

V.H.F. TETRODE
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V.H.F. TETRODE YLI230
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V.H.F. DOUBLE
TETRODE

YLI1240

TENTATIVE DATA
QUICK REFERENCE DATA

Single ended double tetrode intended for mobile service as Class 'C'
amplifier, oscillator or frequency multiplier,

Frequency Class 'C' Telegraphy

Trebler or F.M, Telephony

C.C.8, I,C.A.8, C.C.8. 1.C.A.8,
f - 174/58 200 200 Mo/s
P - 12 22 33 w
f max, 200 200 200 200 Mc/a
Vv, max. 400 450 400 450 v
- b, mMax. 2x 7.5 2x10 2x7.5 2x10 w

To be read in conjunction with

GENERAL OPERATIONAL RECOMMENDATIONS - TRANSMITTING VALVES

CLASS 'C' TELEGRAPHY OR F. M, TELEPHONY
Maximum operating conditions

C.C.8,
f 200
Pout 22
Ploa.d 20
Wa 64
Va 400
Ia 2x43
ng 155

1g2 2x1,2
—vgl 59

Igl 2x1,6

Plomd(t:lrivna-r) Lo

r, 2x6,0
Rg‘l-—k 19

VA
JULY 1964

I.C.A.8,

200 200 Me/s
31 as w
28 30 w
70 67 %

400 450 v

2x565 2x55 mA

200 200 v

2x2,0 2x2,0 mA
50 50 v
2x1.6 2x1.6 mA
1.2 1.2 W
2x6,5 2x85 W
16 16 k&
Page D1



FREQUENCY TREBLER
Maximum operating conditions
fout/fin
P
out

Pload

-V

gl
P
load(driver)
By

Rgl-k

ABSOLUTE MAXIMIJM RATINGS

Frequency Trebler

C.C.8. 1,C.A,5,
Va max., 460 450
V __ max, 200 200
g2
=V . max, 150 130
gl
Ik max, 2x 32 2 x 47
pamax. 2x7.5 2x10
pgzma.x. 2x1,0 2x1.0
1 . max, 2x3.0 2x 4.0
gl .
. o2 .2
pg1 max 2x0 2x 0
Vh-k max, 100 100
JULY 1964

I.C.A,8,
174/68
12
10
40

350
2x43
165

2x 2.5
150

2x2,2

2,0
2x10
34

Claas 'C' Telegraphy

C.C,8. L.C.A.8.
400 450
200 200
150 150

2x48 2x59

2x7.5 2x10

2x 1.0 2x1.0

2x3.0 2x4,0
2x0,2 2x0,2
100 100

Mc/s

w
w
%

523k <«hb b <

485 225 <«
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V.H.F. DOUBLE YLI1240

TETRODE

P

CATHODE

Indirectly heated, oxide coated
Parallel Series

Vh 6,75 13.5 v
Ih 0,76 0,38 A
CAPACITANCES

ca-gl {each section) max, 0.1 pF
Cin (each section) 6,8 pF
e cout {each section} 3.2 pF

S ({two section in push-pull) 5,4 pF

LI (two sections in push-pull) 1,7 pF

CHARACTERISTICS (measured at Ia = 30mA)

& 3.3 mA/V
7.5

Y12

. ) MOUNTING POSITION Any
COOLING
Radiation and convection

Maximum temperatures

Bulb : 225 %

Pin seal 120 e
L

sl
{Mullard]
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JULY 1964

Dimensions

mETOW >

Inches Millimetres
3.110 79 max.
1,185 30.1 max.
2.732 69.4 max.
2.303+0.091 58.522.3
0.687 17,45
0,039 1,0 dia.

Inch dimensions derived from original
millimetre dimensions

Pin No.

—
N

© o =1 & ;W W by

Electrode
"n
&
k", k', 8, bp

Page D4



INDUSTRIAL TETRODE YLI320

QUICK REFERENCE DATA

Ceramic to metal construction, conduction cooled tetrode for R.F.
amplifier service up to 500MHz.

f 175 470 MHz
pout 270 280 W
f max, 500 500 MHz
Va max, 2.0 2,0 kv
p, max. (250)* (250)* w

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

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

OPERATING CONDITIONS

i 175 470 MHz
270 280 w

out

P 250+
load 250 0 w

m, 67.5 58 %

Va 2.0 2.0 kV

Ia 200 250 mA

v 200 300 v
g2

1 8.0 —4 to +10 mA
g2

-V 90 90 v
gl

1 16 1.0 mA
gl

p 130 220 W
P i 4.0 12 W
load (driver)

P 400 500 W

in

*See Operating Notes page D4.

**In cavity circuit.

JANUARY 1988 g YL1320 Page D1



RATINGS (ABSOLUTE MAXIMUM SYSTEM)

I max. 500 MHz
Va max, 2.2 kv
YV . max. 350 vV
g2
-V _ max. 250
gl
Ia max. 260 ma
pa max. (250)* W
max. 12 w
sz
max. - 2.0
pgl W
Rgi—k max., 27 ke
vh—k max. 150 v
CATHODE

Indirectly heated, oxide coated

Vh 6.0 v
Ih 2.8 A
Vh (at £ = 4TOMHz) 5.0 v
th—k min. 30 -]
CAPACITANCES
Cin 17 pF
Cout 4.6 pF
Cg—a 0.04 pF
CHARACTERISTICS {measured at; ng =300V, Igz = 50mA)
gm 8.0 mA/V
7 5.2
MOUNTING POSITION Any

*Bee Operating Notes page D4

JANUARY 1968 SN YL1320 Page D2



INDUSTRIAL TETRODE YLI1320

COOLING

Conduetion cooled

Temperatures
Metal to ceramic seals max. 260 %
Thermal resistance, seal tothermal contact area 0.03 degC/W
Thermal contact area 320 mrn2 '
See Operating Notes below.
PHYSICAL DATA
Weight of valve 230 g
ACCESBORIES
Socket 40222

OPERATING NOTES

1.

SAFETY PRECAUTIONS

The following precautions must be adopted when dealing with the Beryllia
insulator used when coupling the anode to its heatsink.

The block is entirely safe provided it component parts or finish are not
tampered with. The dust of Beryllia is toxic. Care should be taken to ensure
all those who may handle, use or dispose of the block are aware of its
nature and the necessary safety precautions applicable to Beryliia. In
particular, it should never be disposed of with general, industrial or domestic
waste.

Disposal Service

Formed Beryllia or devices incorporating Beryllia requiring disposal may
be returned to Mullard Service Department. They must bhe separately and
securely packed and clearly identified. If the block or device is damaged
or broken IT MUST NOT be sent through the post, In such a case advice
is available from the Service Department.

JANUARY 1968 N YL1320 Page D3



2. CONSIDERATIONS OF ANODE COOLING

The Beryllia block and thermal compounds, used to reduce the heat resist-

ance between the anrode and heatsink, are referred toas the thermal system.

Theanode dissipation rating is applied over the entire thermal system, the .
thermal resistance of which may be found by the equation:-

el - (s}
T max (°C) -T, . (°C)

K max = P (Watts)
Where TS max, = Maximum seal temperature
= Ambient temperature
amh
Pd =  Power to be dissipated
K =  Total thermal resistance from seal te ambient

Page C1 gives a plot of this equation.

In order to assure a goodthermal contact withtheheatsink, it is necessary .
to apply a force of approximately 11.5kg to the side of the valve opposite
the heatsink. See Detail A page D5,

Mullard
JANUARY 1968 g YL1320 Page D4



INDUSTRIAL TETRODE YLI1320

OUTLINE DRAWING

14-37G
T ooreaie |
Anods
Heat sink contac [ ) 7'3‘55
surfoce -1 +0-308
17526
41275 tO-di!_M t0234
47.244
1270
z X
39624
+ 0782
A5.712 dia. max Gnd 2
5842
2a427 ¥
i Al aee T
! L | {
! I I [ 6-350man |
13563
05233
+0-081 i H b i 1 f iorsos
! 9944 11582
0-127 min,  max
rod, min, ‘
Gria1

Reference
Plone
B-504 1027da
2552 touTde
k29972 !NS‘GH;—-I
34-239 L0700 —
he—————36-195 £0-203 dia. ————am=]
109 rod max.
18288
k| 92 0080 I

. 8y 1 ‘
225 n
= 28k 7696 38-862
- _ FX-BTE 40254

=-0.127
Le 34h { 17450

* oirrasic
gl )
5 4 - ¥
_k/
Pins 1270
+0:076 ) )
-orer ©° ) . -
Milimetre cimensions derived rom
B8F base original inch  dimensions.
[Mullard|
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- HEAT 3iNK

THERMAL COMPOUND
’ FiLM

BERYLLIA BLOCK

ANODE
A .
"Z/’&“i‘ - o DETAIL A
J O {Ceramic cylinder)
DISTRIBUTED
BY PASS -
CAPACITOR

POSITIONING OF COMPONENTS BETWEEN
ANODE AND HEAT SINK FOR EFFICIENT
CONDUCTION
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INDUSTRIAL TETRODE YL1320

500 AN I [ | [B7902
K AR YL1320 111
K= Total thermal
W) \\ \\ \\ \\‘ rt:scilstqnz:mf?‘om seal
400 X \ X \ to ambient
\ AV WA 'AY —pg = 250°C-Tmp°C
\ \ \ K
\ AYAY Y
300 \\ \\ AN Tomp®C =0
\ pd
\ AN J=25
\\ A ‘k\ =50
200 \{ =150 N N\ =75
=200 N N N NSNS A =100
AN N NS
N AN
100! A \\\Q
Py
\“ ;
0 i . I L i 1 1 L i L - - L 1 1 i L o L 1 I3
01 02 o5 (=) 20 50 10
K{deg C/W)

THERMAL RESISTANCE PLOTTED
AGAINST ANODE DISSIPATION
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YLI1320

INDUSTRIAL TETRODE
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V.H.F. TETRODE

TENTATIVE DATA

YL1420

and IM.
Narrow Band

Service
Class 'B'

f 230

f max, 250

V_max, 6.0

a
1:a max, 5.0

QUICK REFERENCE DATA

Ceramic to metal, air cooled coaxial power tetrode, for use aga
linear broad-band amplifier in television transmitters for bands I

Television
Service
Class 'AB'

175

250
6.0
6.0

MHz

MH=z
kv
kW

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

R.F. NARROW BAND SERVICE CLASS 'B'
OPERATING CONDITIONS (Grounded grid)

f

load

Moad

a{0)

APRIL 1968

230 MHz
6.3 kW
67 %
5.5 kv
0.1 A
1.7 A
600 v
70 mA
115% v
150 v
25 mA
9,35 kW
190 w

YL1420 Page 1



R.F. AMPLIFIER FOR TELEVISION SERVICE, CLASS 'AB!

COPERATING CONDITIONS (Grounded grid)

Negative modulation, positive synchronisation.

f
Bandwidth (3db} (see page 6, fig.1)
v
a
g2
-Vgl
v black
gl(pk)
fao)
1 black
a
Igz black
I black
gl
Pload 5mC
black
Pload (driver) S¥™°
Gain
R

a
Sync compression

Differential phase
Differential gain

NOTES

a. To be adjusted for Ia(O)'

b. With double tuned circuit,

¢. Black signal including line sync pulses,

175.25
6.0
3.75

600

65

120

750

deg

d. A picture/sync ratio of 75/25 for the outgoing signal requires a ratio

of max. 70/30 for the incoming signal.

€. Measured with a sawtooth amplitude, running from 17% to 75% of the
peak sync value, with superimposed a 4.43MHz sine wave with a 10%

peak to peak value.

APRIL 1968 R
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V.H.F. TETRODE

RATINGS (ABSOLUTE MAXIMUM SYSTEM)

Narrow Band
Service
Class 'B'

f max, =250
V_max. 6.0
a
ng max, 1.0
=V __ max, 500
gl
I max. 4.0
a
pa max. 6.0
pg2 max. 80
pg1 max, 40
Rgl-—k max. 10
CATHODE

Directly heated. Thoriated tungsten.

*Vf

L

i 1
£ ok BHATHNE

YL1420

Television
Service
Class 'AB'
=250 MHz
6.0 kv
1.0 kv
60O v
4.0 A
8.0 kW
80 w
40 w
10 ko
6.3 v
120 A
500 A

*The filament has been designed to accept temporary fluctuations of supply

voltage of £5%.

Grounded cathode

CAPACITANCES

[ 16.3
out

c 0.48
a-gl

Ca-t -

c, 80
in

CHARACTERISTICS (Measured at Va= 5kV, ng=600V. Ia= 1.454)

€m

)

Grounded grid
16.8 pF
- pF
0.16 pF
48 pF
30 mA/vV

7.5

APRIL 1968
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MOUNTING POSITION

COOLING

Forced-air. See page 8,

Temperatures
Seal max.
Envelope max.
Air inlet max,
PHYSICAL DATA

Weight of valve

APRIL 1968

Vertical, anode up or down

200 C

240 °c
Q

a5 C

2.8 ke

YL1420 Page 4



V.H.F. TETRODE | YL1420

OUTLINE DRAWING
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Direction l )
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V.H.F. TETRODE YL1420
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