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The Valve Data Book comprises ten bound volumes, made up as follows: |

° IGNITRONS
RECTIFIERS
INDUSTRIAL THYRATRONS
COLD CATHODE TUBES

® TRIODES

® TETRODES AND PENTODE

® MODULATORS
Hydrogen Thyratrons
Pulse Tetrodes
SPARK GAPS

o MAGNETRONS
° AMPLIFIER KLYSTRONS

® OSCILLATOR KLYSTRONS
TRAVELLING WAVE TUBES
BACKWARD WAVE OSCILLATORS

® DUPLEXER DEVICES
MONITOR DIODES
MICROWAYVE SWITCHES

° LIGHT CONVERSION DEVICES
Television Camera Tubes
Storage Cathode Ray Tubes
Laser and Flash Tubes
Glow Modulators

] VACUUM CAPACITORS

These bound volumes replace the previous loose-leaf books and will be
re-issued at intervals. When the most recent data are required for equipment
design purposes, the individual sheets should be obtained.
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EQUIVALENTS

INDEX

¢
Type to be EEV Type to be EEV
replaced replacement replaced replacement
3—-25D3* 3C24 5924 BR1165
3C24 3C24 6421* BR1124
3C/800E B1153 6696* BW194
3F10TA* BW179 6961 BR1162
3F10TR* BR179 ACT14* BR 140
3F15TR* BR161 ACT70 BR1160
3J/192E* BR1165 AX9904 BW1165
3J/202e* BR1162 AX9904R BR1165
3L5T* BR1162 B1109 3C24
3veT* BW1162 B1152 B11562
7C24 5762 B11563 B11563
8T71R* BR189 BR140 BR140
9C256* BR1102 BR161 BR161
25T* 3C24 BR179 BR179
25TG* 3C24 BR189 BR189
5671* BR189 BR191B 5762
5762 5762 BR194 BR194
5762/7C24 5762 BR1102 BR1102
5762A 5762 BR1106 BR1106
5923 BW1165 BR1115 BR1115

* Near equivalent

April 1970



Type to be EEV
replaced replacement
BR1121 BR1121
BR1122 BR1122
BR1124 BR1124
BR1126 BR1126
BR1143 BR1143
BR1151* BR1161
BR1160 BR1160
BR1161 BR1161
BR1162 BR1162
BR1165 BR1165
BR1169 BR1181
BR1181 BR1181
BR1182 BR1182
BR1183 BR1183
BTL3-1* 5762
BR1160
BTL6—1* BR179
BR1106
BR1124
BTL15-2* - BR161
BR1102
BW140 BW140
BW161 BW161
BW179 BW179
BW189 BW189

* Near equivalent

Type to be EEV
replaced replacement
BW194 BW194
BW1102 BW1102
BW110242 BW1102J2
BW1121 BW1121
BW1121J1 BW1121J1
BW1121J2 BW1121J2
BW1122 BW1122
BW1124 BW1124
BW1124J1 BW1124J1
BW1124J2 BW1124J2
BW1143 BW1143
BW1143J2 BW1143J2
BW1144 BW1144
BW1156 BW1156
BW1162 BW1162
BW116243 BW116243
BW1165 BW1165
BW1165J3 BW116543
BW1169J3 BW1181J3
BW1176J1 BW1176J1
BW1176J2 BW1176J2
BW1181J3 BW1181J3
BW1182J1 BW1182J1
BW1183J1 BW1183J1
BW1190J4 BW1190J4




Type to be EEV
replaced replacement
BW4027 BW4027
BW4028 BW4028
BW4029 BW4029
BW4034 BW4034
BW4035 BW4035
BW4050 BW4050
BW4070 BW4070
BW4088A BW4088A
BY 189A BY 189A
BY 194 BY 194
BY1102 BY 1102
BY 1121 BY1121
BY1122 BY 1122
BY 1124 BY 1124
BY 1143 BY 1143
BY 1144 BY 1144
BY1144L BY 1144L
BY1151* - BY 1161
BY1156 BY 1156
BY1161 BY1161
BY4030 BY 4030
BY 4031 BY4031
BY4032 BY4032
BY 4033 BY4033
BY4036 BY 4036

* Near equivalent

Type to be EEV
replaced replacement
BY4037A BY4037A
BY4038 BY4038
BY4038A BY4038A
BY 4039 BY4039
BY4048A BY4048A
BY4049 BY 4049
BY4060 BY 4060
BY4063 BY 4063
BY4064 BY4064
BY4093 BY 4093
CAT6 BW140
CV789 3C24
Cv2322 BR161
CVv2323 BR179
Cv2383 5762
CV2736 3C24 (in pairs)
Cv2871 BW140
CV3926 BR1165
Cvb6218 BR189
CVvb239 BR1162
Cv5289 5762
CVv8730 BR1160
CVv9343 BR1161
CVv10368 BR1122
ESA1500* BR1126

T o dm o oy

P R T



(il

Type to be EEV
replaced replacement
FTL3-2* 5762

* BR1160
FTL8-1* BR1124
GL-5762 5762
HK24G* 3C24
ML-7C24 5762
ML—-6421* - BR1124
PE130A* 3C24
RS635* B1153
RS726 BR1161
RS822* BY 189A

BY 1102

RS826 BY 1161
RS833* BY1122
TB4/1500 B1152
TB5/2500 B1153
TBL6/6000 BR1165

* Near equivalent

Type to be EEV
replaced replacement
TBL6/6000B BR1160
TBL7/8000 BR1162
TBW6/6000 BW1165
TBW7/8000 BW1162
TX12—-12W* BW140
TY5-500 B1152
TY6—-800 B1153
TY6—3000A BR1126
TY 6—5000A BR1165
TY6—50008 BR1160
TY6—5000W BW1165
TY7—-6000A BR1162
TY7—6000H BW1162J3
TY7—6000W BW1162
TYS5-3000* BW1190J4
YD1120 BR1160
YD1230 BR1126
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TABULATED

POWER
TRIODES
—
NATURAL COOLED
Anode Anode
dissipa- Output voltage Fre-
EEV tion power max quency
type max (W) (kW)e (kV) (MHz) £
3C24 25 0.1 2.0 60/100
B1152* 10004 2.4A 5.0 50
500 1.5
B1153* 15004 4.6A 6.0 50
800 2.7
FORCED-AIR COOLED
Anode Anode
dissipa- Output voltage Fre-
EEV tion power max quency
type max (kW) (kW)e (kV) (MHz) %
5762 3.0 6.0 6.2 30/220
BR140 8.0 - 12 15/40
BR161 15 50 12 30/50
BR179 8.0 17 8.5 50/110
BR189 27 80 15 5/50
Continued on page 2 ® I & * See foot of page 4
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FORCED-AIR COOLED - continued

Anode Anode
dissipa- Output voltage Fre-
EEV tion power max quency
type max (kW) (kW)e (kV) (MHz)
= BR194 40 115 15 5/30
= BR1102* 20 53 12 50
BR1106 10 15.5 6.6 30/220
BR1115} 3.0 7.0 6.0 30/110
BR1121* 15 50 10 50
BR1122 10 29 12 5/110
BR1124* 10 20 8.5 100
BR1126* 3.0 7.0 6.0 30/110
BR1143* 20 77.5 10 10
BR1160 5.0 6.9 6.0 75/220
BR1161 35 100 14 10/30
BR1162* 6.0 10 7.2 30/85
BR1165 5.0 6.9 6.0 75/220
BR1181* 10 26 8.0 100
BR1182* 15 50 10 50
BR1183* 20 70 10 50

® I 1 * seefootof page 4
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WATER COOLED -

Anode Anode

dissipa- Output voltage Fre-
EEV tion power max quency
type max (kW) (kW)e (kV) (MHz)
BW140 12 - 12 15/40
BW161 20 50 12 30/50
BW179 10 17 8.5 50/110
BW189 35 80 15 5/50
BW194 50 115 15 5/30
BW1102 series* 20 53 12 50
BW1121 series* 15 50 10 50
BW1122 10 29 12 5/110
BW1124 series* 10 20 8.5 100
BW1126* 3.0 7.0 6.0 30/110
BW1143 series* 30 77 10 10
BW1144 100 200 14 27
BW1156* 175 250 14 27
BW1162 series* 6.0 10 7.2 30/85
BW1165 series 6.0 7.0 6.0 75/220
BW1176 series* 20 70 10 20
BW1181J3* 12 26 8.0 100
BW1182 series* 15 50 10 50
BW1183J1* 20 70 10 50
BW1190J4* 3.5 9.0 6.0 12/20

® 1 * Seefoot of page 4
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VAPOUR COOLED

Anode Anode
dissipa- Output voltage Fre-
EEV tion power max quency
type " max (kW) (kW)e (kV) (MHz) &
—— BY189A 35 80 15 5/50
— BY 194* 50 115 15 5/30
BY1102* 25 53 12 50
BYy1121* 18 50 10 50
BY1122 10 29 12 5/110
BY1124* 10 20 8.5 100
BY 1143* 35 77 10 10
BY1144* 125 200 14 27
BY1144L *
BY1156* 125 250 14 27
BY1161 60 120 14 10/30
@ Under class C unmodulated conditions.
1 Where two values are given, the lower value is the maximum frequency for full
ratings. Derating is necessary for operation at the higher value.
T Maintenance type. Not recommended for new equipment.

Recommended for industrial heating service.

>

Intermittent operation.
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POWER TRIODES

and their
ACCESSORIES
v
Valve Filament Grid Water jacket Other
lead connector or boiler unit accessories
5762 Integral MAGGA — —
BR140 MA135AB - — —
BR161 MA131,A MAGG6 — —
BR179 MA135,A.B MABGA — —
BR189 MA130,A MAG6 — —
BR194 MA130,A MAG6 — BR4044 air duct
BR1102 MA131,A MAG6 ~ —
BR1106 MA131,A — — —
BR1115 Integral MAGGA — —
BR1121 MA131,A MAG6 — BR4045 air duct
MA319,A
BR1122 MA135A.B MABGGA — -
BR1124 MA135A.B  MABEA — BR4080 air duct
BR1126 Integral MAGGA - -
BR1143 MA130,A MAGG — —
BR1161 Integral - — -
BR1162 MA146A.B MA147A — MA149A pedestal
MA148A
BR1165 MA146A MA147A — MA149A pedestal

MA148A




Valve Filament Grid Water Other
lead connector jacket accessories
BR1181 ¢ MA208A MA208 — —
MA208B
BR1182 MA291C — — —
MA291D
BR1183 MA291C — — —
MA291D
BW140 MA135AB - - MA248 sealing
ring
BW161 MA131,A MAG6 BW4028 MA251 sealing
ring
BW173 MA135AB -— — —
BW179 MA135A,B MAGGA BW4029 MA252 sealing
ring
BW189 MA130,A MAGG BW4050 MA254 sealing
ring
BW194 MA130,A MAGG BW4027 MAZ254 sealing
ring
BW1102 MA131,A MAGG BW4028 MA251 sealing
ring
BW1102J2 MA131,A MAG6 Integral —
BW1115 Integral MAGGBA BW4123 MA315 sealing
ring
BW1121 MA131 MAG6 BW4034 MA251 sealing
ring
BW1121J1,J2 MA131 MAG6 Integral MA250 sealing
ring )
BW1122 MA135,A,.B MAGGA BW4070 MA252 sealing

ring
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Valve Filament Grid Water Other
lead connector jacket accessories
BW11234 MA135A,B MAGBA BW4029 MA252 sealing
ring
BW1124J1,J2 MA135A,B MABGGA Integral MA256 sealing
ring
BW1126 Integral MABGBA BW4123 MA315 sealing
ring
BW1143 MA130,A MAG66 BW4050 MA254 sealing
ring
BW1144 MA130,A MAG68B BW4035 MAZ243 sealing
ring
BW1156 MA130,A MAG6B BW4035 MA243 sealing
ring
BW1162 MA146A,B MA147A BW4088A MA314 sealing
MA148A ring
BW1162J3 MA146A.B MA147A Integral -
MA148A
BW1165 MA146A MA147A BW4088A MA314 sealing
MA148A ring
BW1165J3 MA146A MA147A Integral -
MA148A
BW1176J1J2 MA131,A  MAG6 Integral —~
BW1181J3 MA208A MA208 Integral MASSE
MA208B
BW1182J1,J2 MA291C - Integral -
MA291D
BW1183J1 MAZ291C — Integral —
MA291D
BW1190J4 Integral Integral Integral —

Trinda Are
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Valve Filament Grid Boiler unit Other
lead connector accessories

BY189A ¢ MA130A MAG6 BY4037A MA255 sealing
BY 4038 ring
BY4038A

BY 194 MA130,A MAG6 BY4039 MA?255 sealing

: BY4039A ring

BY 4049

BY1102 MA131,A MAG6 BY 4030 MAZ246 ring
BY 4031 MA 150A exp.

coil assy.

BY 1121 MA131,A MAG6 BY 4032 MA246 sealing
BY4033 ring
BY4063 MA326 ring

BY 1122 MA135A,B MAGGA BY4048A MA253 sealing
BY4064 ring

BY 1124 MA135,A,B MABGBA BY4048A MA?253 sealing
BY 4064 ring

BY 1143 MA130,A MAG6 BY4037A MA255 ring

® ‘ BY 4038 MA1508B exp.

BY4038A coil assy.

BY 1144 MAB4B MAG68B BY4036 MA260 sealing
BY 4060 ring

BY 1156 MA130;A MAG6B BY4036 MAZ260 sealing
BY 4060 ring

BY 1161 Integral - BY 4059 MA245 sealing
BY 4093 ring

Ernlich Elantvina \/alua Cammansz | imitard
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PREAMBLE

TRIODES

-

INTRODUCTION

The EEV range of power triodes consists mainly of external-anode valves
designed for broadcast transmitter service or industrial heating. Most of these
types are available with a choice of cooling method and in many cases water,
forced-air or vapour cooled versions can be supplied with the same electrical
characteristics.

Several types with pure tungsten filaments are made for replacement purposes
but the directly heated, thoriated tungsten filament is used in all current
designs.

=3

A selection from the range of EEV triodes

SRR ‘.’
1
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BASIC TRIODE CHARACTERISTICS

The electrical characteristics of a triode are usually specified by the ampli-
fication factor (4) and mutual conductance (gm). These are defined by:
7
an .
The amplification factor is a true constant and for triodes, has a value in the
range 5 to 100.
_ 0l
8Vg
The mutual conductance varies with the anode current, so that the conditions
under which it is measured need to be quoted.

dm

Another characteristic, most often used with small valves, is the differential
anode resistance (rg). This is defined by:
_ 0V,
g = —a?
From the above, 4 = gm X rz and ra also varies with anode current.
The values of gm and ryz may typically vary by a factor of two or more,
within the operating range of the valve. A more precise description of the
valve characteristics can be made by using two less widely known constants,
the perveance (P) and current division ratio (8).
Under space-charge limited conditions, the cathode current of a triode is
given by:
[ Va} 2
lk = P|Vg + —
M
The perveance P is, like u, a true constant over the working range of the valve

but it is rarely used in connection wit3h triodes. The unit of perveance is
called the perv (1 perv = 1 ampere/volt /2).

The current division ratio is defined by:
[
5 = —lg when Va = Vg

The value of la/lg varies with the ratio of anode to grid voltage; over the
range Vg<Va<4Vg it is given approximately by:

la _ 5 |Va /2
lg Vg
This expression is effective over that part of the working range of voltages

where most of the grid current occurs, but like perveance it is little used in
practice. '
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COOLING METHODS

When a valve is operating, a proportion of the power fed into it is dissipated
as heat within the valve. The filament power alone may amount to several
kilowatts in the largest types, and to this must be added the dissipation at grid
and anede, and resistive losses wherever currents flow. The majority of this
heat appears at the anode.

For dissipation levels up to approximately 1000W, the anode may be
mounted within a glass envelope and cooled by radiation. The envelope of
such a valve will be relatively large and will require at least unhindered air
convection around it to prevent excessive glass temperatures. Some valves of
this type may have higher ratings which can be used if forced-air cooling is
applied to the envelope.

Valves operating at higher power levels, and certain lower power types with
small overall dimensions, are designed with the anode forming part of the
external vacuum envelope. This permits direct cooling of the anode by
forced-air, water or vapour.

In addition to anode cooling, it may be necessary to provide local air cooling
for the areas where filament and grid terminals are sealed into the envelope;
a small blower is required for this purpose.

The cooling requirements specified in data sheets are minimum values and it
is good practice to provide generous margins in all cooling systems. The
operation of valves with less than the minimum recommended cooling is
likely to lead to reduced valve life and, in extreme cases, can cause early
failure due to overheating. Many of the larger valves require cooling to be
continued for a minimum time after switching off power to the valve.

Data sheets give maximum permissible temperatures for the bulb and'seals of
large valves, and these should be checked with thermocouples or temperature
sensitive paint during development of new equipments.

Forced-air Cooling

The anodes of valves intended for forced-air cooling are provided with finned
radiators through which air is blown. In a typical installation the valve is
mounted anode down, seated in an insulator tube through which air is drawn
downwards. The alternative is to blow air upwards through the radiator, but
this has the disadvantage that hot air is blown into the equipment and may
cause other components to overheat.

Characteristic curves are published giving the airflow required for various
values of anode plus grid dissipation and inlet temperature. Other curves give




the air pressure across the radiator at various flow rates. These are primarily
for use in the initial choice of a fan or blower, and should not be used
uncorrected for making exact measurements of anode dissipation (see page
11). In deciding upon the required fan output it is necessary to take into
account presgure drops in the system additional to that across the valve
radiator. These include losses in the air ducting, bends and sudden changes in
cross section. These problems are discussed by A. G. Nekut (Ref. 1) and
W. E. Pannett (Ref. 2).

The valve must be insulated from the vibration of the blower; this may be
achieved with a length of flexible ducting, or a short break in a rigid duct, but
will introduce further losses.

The pressure across the radiator may be checked by the use of a water
manometer connected into the air duct close to the radiator on the fan or
blower side. |f the valve is run under dead loss conditions, i.e. not oscillating
and without grid current, then all the input power appears as heat and if the
temperatures of air entering and leaving the radiator are measured, the airflow
can be calculated from:

Tin x (anode + filament dissipation in watts)

164 x (temperature rise across radiator in °C)
where Tij, = absolute temperature of inlet air in °K.

airflow in.ft3/min =

The airflow-pressure characteristic can thus be corrected and the manometer
may then be used as an airflow monitor provided it is recalibrated from time
to time, since dirt in the airstream may clog the radiator passages.

It must be understood that the flow rates given in data sheets apply to sea-
level pressures. The cooling effect is proportional to the temperature rise
across the radiator and the mass flow rate of air, so that operation in a less
dense atmosphere at high altitude will call for higher volumetric flow rates.
The performance of the blower will also vary with altitude and the blower
manufacturer should be consulted for information on this point.

The air density at a given pressure and ambient temperature can be calculated
from:
. 0.737 x pressure in inches of mercur
density in Ib/ft® = £ ' —5 Y
absolute temperature in ~ K

Unless the air in the inlet region is particularly dust-free, filtering will be
necessary to prevent blocking of the radiator. The inlet air should also be
free of corrosive fumes such as exhaust gases.

Interlocks The anode and filament supplies should be fitted with cut-outs to
prevent application of power until the airflow is established, and to remove

Trinde Preamble



all power immediately if any of the following conditions should occur:

a) radiator airflow less than minimum — to be sensed by a vane in the air-
stream between blower and radiator.

b) excessive inlet air temperature
c) failur® of the blower motor, or of the filament terminals blower if fitted.

Water Cooling

Water cooling is normally applied to the anode only, a small air blower
usually being required for the filament terminals. Two distinct types of water
cooling jacket may be used:

1) an integral water jacket, which may be either a continuous tube soldered
to the outer surface of the anode, or a light concentric enclosure fitted to
the valve during manufacture. These types carry pipe unions for water
connection and valve replacement is almost as simple as for air-cooled

types.

2) a separate water jacket, which is normaily a casting and forms.a permanent
part of the cooling installation. The valve is retained in the jacket by
clamps, with flexible sealing rings to prevent water loss. This method can
give the lowest possible cost for spare valves but replacement takes a little
longer than with other methods.

The cast jacket and the spun integral jacket have helical ridges on the inner
surface, so that the water flow follows a helical course around the anode
from the bottom to the top of the jacket. The inlet must be at the bottom to
prevent air pockets developing within the jacket; the coiled-tube type of
integral jacket is not affected in this way and can use either direction of
flow.

N

Water Connections The water jacket is necessarily at anode voltage, so that
in addition to an insulated mounting it is necessary to use insulating hose
connections, long enough to reduce leakage currents through the water to
acceptable levels. A length of 1 metre per kV anode voltage is normally
adequate but if shorter hoses are used the electrolytic corrosion caused by
leakage currents may become significant. The leakage current is a function of
pipe length, pipe bore and water conductivity. |f very pure water is used the
insulating pipe lengths can be considerably reduced.

Water Purity The water used in the cooling system should have a resistivity
of at least 3.3k§2-cm, an inorganic solids content less than 30 parts per
million and a low dissolved oxygen content. |f water of low resistivity is used,




considerable corrosion and scaling must be expected; the resistivity should
preferably exceed 10k§2-cm. If an ample supply of soft water meeting these
conditions is available, this may be used but most installations consist of a
closed circuit cooling system filled with distiiled or demineralized water. The
use of watergnot meeting the purity standards given will result in excessive
scale formation on the valve anode, and possibly other components, and may
result in eariy valve failure.

The closed circuit system requires a continuously operating pump, a reservoir
and heat exchanger; it may be possible for a number of valves to share some
of these components provided that the flow rate and temperature at each
valve are individually monitored.

Flow Rate The flow rate, temperature rise and dissipation are related by the

following expression:

15 x (anode + filament dissipation in kW)
temperature rise across jacket in °C

this can be used as a calibration check when an installation is tested.

flow in litres/minute =

Interlocks The anode and filament supplies should be fitted with cut-outs to
prevent application of power until the water flow is established, and to re-
move all power immediately if any of the following conditions should occur:

a) water flow less than minimum
b) excessive water outlet temperature
c) failure of the fllament terminals blower if fitted.

Vapour Cooling The vapour cooling system uses the latent heat of boiling
water to remove heat from the valve anode. A valve designed for vapour
cooling has a thick-walled copper anode block with vertical cooling passages.
The anode is immersed in water in a container referred to as the boiler and
the water in the cooling passages boils, generating steam in proportion to the
anode dissipation. There are two main types of system for condensing the
steam generated:

1) an internal condenser, consisting of a coiled tube through which cooling
water flows from an external source (see Fig. 1). The quantity of cooling
water required is very much less than would be needed for a water-cooled
valve of the same power, and the system is so simple and compact that
double boiler-condenser units are made to hold two valves.

This type of boiler is sealed to prevent steam loss, and normally operates

at slightly above atmospheric pressure. A cut-out is fitted to switch off
the valve if the water level falls or if internal pressure becomes excessive.
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2) a separate condenser; there are two variants of this type of boiler:
a) upward steam exit (see Fig. 2). This is the usual type and has the
advantage that it operates by natural convection, so that it has almost
no moving parts. It is quiet in operation and extremely reliable.

. PRESURE & WATER
3053 LEVEL SWITCH
__—COOLING
WATER coiLs
INLET
|_— FLOAT
|~ DISTILLED
WATER
Fig. 1. Integral boiler-condenser unit
WATER
SEPARATOR CONDENSER_ [
T
| S
RESERVOIR N
INSULATOR __

STEAM | EXPANSION_| |
| PIPE ~—

BALLCOCK

Fig. 2. Upward steam exit to separate condenser




b) downward steam exit (see Fig. 3). This is sometimes found to give a
more convenient layout of components, and it may be preferred for
high frequency applications, but it requires the use of a low pressure
circulating pump. The pump feeds an excess of water to the boiler, so
that thg water level is maintained at the top of the internal weir. One
advantage of this system is that the presence of the weir makes it
possible to use a single condenser for any number of valves mounted at

different levels.

054 =~ CONDENSER
STEAM
WATER
WEIR l
EXPANSION
PIPE
INSULATORS WATER
PUMP SEPARATOR
[~ RESERVOIR 7 L

Fig. 3. Downward steam exit to separate condenser

Both types of separate condenser system are vented to atmospheric
pressure at a point where steam will not be lost.

Distilled or demineratized water must be used in all types of boiler but the
total quantity needed is not large and only occasional topping up should be
necessary. The boiler units are at anode voltage and insulating pipes are again
required for water connections. Any convenient supply of clean water may
be used for the internal condenser.




Choice of Cooling Method

In deciding between the alternztive methods of cooling, several points must
be considered.

Water cooled valves are less costly than their air cooled counterparts but their
running costs may be higher unless there is a cheap supply of clean water
available. The necessity for de-scaling must be borne in mind unless a closed
circulating system is employed. Using a mains water supply, the valve and .its
water cooling equipment should take less space than a similar air-cooled
installation.

Forced-air cooled valves require no external supplies for cooling. The whole
method is cleaner, though it may require more space. Noise from the blower
could be a deciding factor in some locations. Air filters will be necessary in
dirty atmospheres, and frequent periodic cleaning will be essential under
extreme conditions.

Vapour cooling is able to handle very high powers, and in some cases a vapour
cooled valve has higher ratings than air or water cooled versions of the same
basic type. Coupled with this is high overload capacity, which is particularly
valuable for industrial oscillators. Noise, maintenance and running costs are
reduced to a minimum and valve replacement is quicker than with water
cooled types.

OPERATING NOTES

Filament Supplies

Modern high power triodes use thoriated tungsten filaments, which must
always be operated at the correct temperature for optimum life and perfor-
mance. The filament voltage should be maintained as close as possible to the
value given in the data sheet; deviations from this value shauld never exceed
+5% and still closer control to within +1% is advisable.

Certain valve types having pure tungsten filaments are still in use and for
these the optimum filament voltage varies with the peak cathode current
required. In general, reducing the filament voltage will give increased life
provided that the available emission is still high enough for the particular
operating conditions. Each valve is marked with the filament voltage required
to give the rated maximum cathode current at 90% saturation and details of
the voltage reduction appropriate to lower currents are given in the data.

Measurements of filament voltage must always be made at the filament
terminals of the valve, since significant voltage drops can occur in flexible




leads and connectors. If the waveform is not sinusoidal it is essential to

- measure the true r.m.s. value.

In addition to accurate voltage control, the filament supply must, in most
cases, incorporate a means of limiting the surge current drawn by a cold
filament on &arting. The valve data sheets include a maximum rating for the
surge current and a typical value for the cold resistance of the filament. The
necessary current limiting may be achieved by a resistance in the filament
transformer primary circuit, shorted out by a delay switch. Alternative
methods include a transformer with high leakage reactance and the use of a
fully variable transformer, manually controlled. An additional facility often
used with pure tungsten filaments is voltage reduction during standby opera-
tion: a reduction of 20% during short periods is typical.

Cathode Current

The total cathode current is the sum of the anode and grid currents; for most
valves maximum ratings are quoted for both the mean anode current and the
peak usable cathode current. The peak usable cathode current is determined
by the emission capability of the cathode and if this rating is exceeded in
service the cathode life will be reduced.

Grid Parameters

Grid Voltage When valves are to be used in parallel or push-pull circuits, each
valve should have a separate grid resistor. Even if the valves are closely
matched when new, unequal sharing of the load is certain to occur during life
unless the grid bias can be individually adjusted. If this is not done the anode
current rating should be reduced by 10%.

Grid Current The grid current values and ratings given in data sheets are as
measured with a meter in the grid lead; the valve user is not required to make
allowance for the effect of secondary emission by the grid. The actual value
of grid current may vary appreciably between valves of the same type; this is
not important provided the maximum rating is observed.

Grid Driving Power The driving power is the sum of the powers dissipated in
the grid and the bias source.

The grid driving power may be taken as approximately the product of the
peak value of the exciting grid voltage and the d.c. grid current. The peak
value of the exciting grid voltage may be calculated as the sum of the bias
voltage and the peak positive voltage swing, which may be measured with a
peak-reading valve voltmeter. The effective driving power may be greater
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than the calculated value as a result of tolerances in valve characteristics,
electron transit-time losses and other factors.

Anode Voltage

The anode voltage is normally supplied by a multiphase rectifier with some
form &f voltage regulation. For broadcast amplifiers smoothing filters will be
required but in most other cases the ripple content of a 3-phase full wave or
equivalent rectifier is acceptable.

Anode Dissipation

The anode dissipation is the difference between the anode input power and
the output power. For water or forced-air cooled valves the anode dissipation
can be determined from the temperature rise and flow rate of the coolant.

Output Power

The output power can be measured at several places, the lowest value appear-
ing at the ultimate load. The value given in a data sheet is the total r.f. power
developed in the anode circuit. For an oscillator:
Pload = MafPout — Pdrive)
where P|gaq = power delivered to load
Pout = output power of valve to anode circuit
Pdrive = drive power fed back to grid circuit
and ng = anode circuit efficiency.

For an amplifier, the term Pgrive is zero, since the grid drive power is not
derived from the anode circuit.

Efficiency

The efficiency is the ratio of the output power of a valve to the d.c. input
power. The values given in data sheets are derived from calculations of
typical operating conditions.

Valve Life

Early catastrophic failure is unusual in large triodes but may result from
exceeding the ratings, or mechanical shocks or impact. Most of these valves
exhibit a gradual loss of cathode emission towards the end of their life and
this eventually results in the output power falling below the required level.

The ratings of each valve type are chosen to give a long operating life, but in
all cases the life expectancy can be considerably increased by operating at
reduced anode current levels. For pure tungsten filament types it is necessary
to reduce the filament voltage accordingly.
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Protection Devices

It is most important that large power valves are adequately protected against
the failure of associated components and incorrect operating conditions.

Cooling systems in particular must be interlocked so that no voltages can be
applied to tMe valve unless all cooling supplies are operating correctly. The
filament power of large valves is sufficient to damage the valve in the absence
of normal anode cooling, so that both h.t. .and filament supplies must be cut
off if the cooling fails. The nature of the safety devices depends on the cool-
ing method involved; for air cooling the flow rate is the essential factor and
the air outlet temperature can also be checked. Similarly for water cooled
anodes the flow rate and outlet temperature should be interlocked while with
vapour cooling there will be water level and steam pressure trips. In some
cases it is also advisable to have a direct check on the valve temperature, and
some of the larger EEV types are fitted with thermal fuses for this purpose.

Abnormal load conditions, or the failure of associated circuit components,
may result in valve failure due to excessive current or dissipation in the grid
or anode. Interlocks should remove h.t. supplies if the anode or grid currents
exceed the maximum ratings. In many cases the anode dissipation will be
excessive if the grid bias is insufficientand an interlock which operates if the
grid current falls below a minimum value will give protection against this
hazard.

MAXIMUM RATINGS

Unless otherwise stated all the maximum ratings in the data are absolute
ratings. This means that the equipment designer is responsible for ensuring
that they are not exceeded, even momentarily, under any conditions of mains
fluctuations, surges or component tolerances. See British Standard Code .of
Practice CP 1005: 1962 ‘The Use of Electronic Valves'.

Maximum Anode Voltage

In most cases this is an absolute rating, but valves intended for industrial use
may be given a nominal rating which allows for normal mains voltage fluctua-
tions and component tolerances in the equipment.

Current Ratings

The maximum anode current rating applies to the mean value of the anode
current. Where a maximum grid current rating is given this also applies to the
mean value, as measured by a normal mean-reading meter.
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The peak usable cathode current is the highest peak cathode current (i.e. the
sum of the peak anode and grid currents) which may be used. Currents in
excess of this figure will seriously curtail life even though the electrode
dissipations may be within their limits.

Maximbim Anode Dissipation

This is the maximum permissible steady anode dissipation. Due to the large
thermal capacity of the anode, valves having dissipation ratings above 1kW
may dissipate higher powers for periods up to 15 seconds. The permissible
anode dissipation specified is ample for normal use and is not usually the
limiting factor.

Maximum Grid Dissipation

This is the maximum grid dissipation which may be used. |f this value is
exceeded the grid structure may become distorted and change the character-
istics of the valve. In addition to this effect, evolution of gas and the onset of
grid emission may shorten the operating life.

Maximum Frequency

The ratings for each valve include a maximum frequency, above which the
other ratings must be reduced. In some cases information on the reduction
required is given and for other types, English Electric Valve Company Ltd.
should be consulted if operation at higher frequencies is intended.

Derating for Different Operating Conditions

When the data sheet for a valve gives ratings only for class C unmodulated
operation and it is required to use a different class of operation, English
Electric Valve Company Ltd. should be consulted. For preliminary design
purposes, the derating factors in the following table may be used as a guide.

Operating Anode Anode Input  Anode Grid
condition voltage current power dissipation current
Class C

telegraphy 1 1 1 1 1
Anode

modulation 0.8 0.833 0.67 0.67 1

Class B r.f. 1 0.833 0.833 1 1

Class Aor B

audio amplifier 1 i 1 1 1
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Unfiltered Power Supplies

The power supplies used in industrial oscillators often consist of the minimum
essentials. The h.t. may be unregulated, unfiltered and even unrectified and
each of these factors requires a reduction in the nominal operating voltage
and current levels, so that the absolute limits are not exceeded under worst-
case conditions. Where the derating for a particular type of supply to be used
is not specified in the data sheet, English Electrie Valve Company Ltd. should
be consulted. For preliminary design purposes, the following table may be
used as a guide to the derating factors necessary, relative to the ratings for
class C telegraphy.

Power supply Anode Anode Input Anode Grid
voltage current power dissipation current

Regulated, filtered
and fully protected 0.95 0.95 0.9 0.95 0.9

.No overload protection 0.8 0.8 0.65 0.6 0.8

Single-phase full wave,
no regulation, filtering
or overload protection 0.7 0.7 0.5 0.6 0.7

Self-rectifying 0.8 (rm.s.) 0.4 0.3 0.6 0.4

CALCULATION OF OPERATING CONDITIONS

In the curves normally employed for depicting valve characteristics the
various electrode currents are plotted against anode voltage or grid voltage.
Such curves do not lend themselves readily to the graphical determination of
the operating conditions of oscillators or amplifiers biased beyond anode
current cut-off, since the operating line then takes the form shown in Fig. 4.
In order to facilitate calculations, the data sheets for EEV triodes usually
include constant current curves on which the operating line is straight.
Various authors, including Sarbacher (Ref. 3), have dealt with methods of
using this operating line as a basis from which the performance of oscillators
or class C amplifiers can be obtained by graphical means. The EEV Calculator
for oscillators and class C amplifiers presents the results of such work in a
form most likely to be useful to equipment designers and others. The
calculator is supplied in a separate envelope, together with blank design
sheets and instructions for use.
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Fig. 4. Typical 13-V3 characteristics with operating line

Selection of an Operating Line

This is likely to be a process of successive approximation since, although the
cut-off end of the line may be decided quite easily, the peak anode current
end may require several test calculations to be carried out before the opti-
mum position is selected.

D.C. Grid Bias The anode supply voltage is decided first, then the corres-
ponding grid cut-off voltage can be found from the curves. For most class C
applications, best results are obtained with a bias voltage 1.6 to 2 times the
cut-off voltage. The values selected for anode voltage and grid bias fix one
end of the operating line.

Peak Anode Current A good method of determining the peak anode current

is as follows:

(a) Assume a reasonable efficiency, say 75% for an oscillator. This means
that three quarters of the input power becomes output power leaving
one guarter to be dissipated in heat at the valve anode. Thus,

(b) Input power = 4 x rated anode dissipation.

In t powe
(c) D.C.anode currentlg = p% power
a

|3 must not exceed the maximum anode current rating.

(d) The ratio of peak to d.c. anode current is of the order of 3.5 to 4.5
depending upon the angle of flow adopted and upon the law obeyed by
the anode current. It is a good starting point to assume that:

Peak anode current = 4 x I

Triode Preamble



Minimum Anode Voltage The value of peak anode current defines a locus on
which the end of the operating line will lie. The actual position is given
approximately by two further considerations:

a) the minimum anode voltage should usually be 10 to 15% of the d.c. anode
supply voltgge.
b) the peak positive grid voltage should be minimized, for a low grid current.

D.C. Anode Current Having drawn an operating line, the anode current can
be calculated, using the design sheet and calculator. The result may differ
appreciably from the previously assumed value and if it is not satisfactory
another test calculation is carried out with a different minimum anode
voltage. |t may be necessary, if variations in minimum anode voltage do not
give the desised result, to modify the assumed value of peak anode current.
When the operating line appears to be satisfactory, the formulae given with
the calculator may be used to determine the other parameters, which must be
compared with maximum ratings where appropriate.

How the EEV Calculator Works

If the operating line AG of an oscillator or class C amplifier is drawn on the
constant current characteristics of the valve to be used (see Fig. 5) then any
point on this line will give the conditions prevailing in the circuit at that

3m

© GRID VOLTAGE ——»

ANODE
VOLTAGE

la=0

| L 45
Vo 75°
S0

Fig. 5. Typical constant current characteristics with operating line
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instant in the electrical cycle. That is to say the instantaneous currents in
each electrode and the instantaneous values of the grid and anode voltages
can be read off the curves at that point. |If several such points A, B,C, D, E
and F are considered, corresponding to 15° intervals in the electrical cycle,
then it pas been shown that by taking the instantaneous currents at these
points and using them in the following formulae, the average or d.c. current
over the whole cycle and the peak value of the fundamental current ar
readily obtained: ‘

D.C.current = 1/12(0bA+B+C+D+E+ F)
Peak fundamental = 1/12(A +1.93B+ 1.73C+ 1.41D + E + 0.52F)

The EEV Calculator is a simple device which enables the required values to be
read off the curves without constructing the 15° intervals by hand. The
design sheets supplied with it are arranged so that the current values and
calculations can be written in logical sequence.

STORAGE, INSTALLATION AND MAINTENANCE

Storage

Valves should be stored in their original packing, or in suitable racks designed
to protect the valves from excessive shock or vibration and to ensure that no
stresses are imposed on the envelope or seals. When valves are stored in racks
they should be vertical, with filament terminals up.

Stored valves must not be subjected to extremes of temperature; the ambient
temperature should be maintained within the range O to +35°C. Valves must
be shielded from draughts and strong sunlight, and must not be stored near
volatile materials, acids etc. which might have harmful effects.

The external glass or ceramic envelopes of valves stored in racks should be
shielded from dust and grit with plastic or fabric covers, or should be cleaned
periodically. Care must be taken when cleaning to avoid scratching glass
surfaces, or making permanent marks on ceramic parts.

Cold Filament Resistance This can be checked on delivery as a simple test for
filament damage in transit. Most transmitting valves are accompanied by a
card giving the value of cold filament resistance, measured with a Kelvin
bridge at a relatively low filament current (0.1TA or 1A). Fracture of a
filament strand will increase the resistance by a proportion which depends on
the number of parallel paths in the filament and for most types is 5% or
more.
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Installation

It is particularly important that large valves should be mounted accurately
vertical; in general this will be determined by the construction of the equip-
ment in which the valve is fitted and there may be no provision for adjust-
ment, so thig point should be checked when the equipment is first installed.

Once a valve is removed from its original packing, it must be handled care-
fully, to avoid mechanical damage to the envelope or the internal structure.
When a valve is transferred from rack to bench, or fitted into an equipment,
it must not be knocked on solid projections; tools must be used with care in
the vicinity of the valve.

Water or vapour cooled valves are supplied with new sealing rings which
should be used to replace the old ones.

Valves operating at high voltage will produce strong electric fields near the
envelope, and when operating at r.f. there may be strong electro-magnetic
fields not only around tuned circuits but in the general region of the valve. In
general, the amount of material in these areas should be kept to a minimum;
especially to be avoided are sharp edged conductors which might promote
corona discharges, and closed conducting circuits which will dissipate power
and reduce the efficiency. Where flexible leads are used for filament and grid
connections, they should not have sharp bends, especially near the valve.

Conditioning Each valve is tested immediately before delivery, and if the
subsequent storage period does not exceed 2 years it may be run at full power
when first installed. Valves which have been stored longer than 2 years
should be run for 15 minutes with filament power only, before applying
anode power; all cooling supplies must be on while the filament is energized.
Where a valve has been stored for more than four years it should be run for
30 minutes on filament power only. |f the valve brings out the h.t. trips on
application of full voltage, the voltage should be reduced to approximately
60% and the valve run for 15 minutes before re-application of full voltage.

Maintenance

Maintenance of the valve itself consists of occasional cleaning of the envelope
and terminals; under good environmental conditions even this may not be
necessary. For water or forced-air cooled types, regular attention to the
cooling system may be required; radiators and water jackets may need clean-
ing, according to the impurity content of the air or water used.

The filaments of large valves tend to become more brittle with age, and after
a few thousand hours life a valve should not be disturbed unnecessarily.
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3C24

(B1109)

R.F. POWER
TRIODE

Service Types CV789, CV2736 (matched pairs)

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Natural cooled power triode for use as an amplifier, oscillator or modulator

Anode dissipation . . . . . . . . . . . . . 25 W max
Anodevoltage . . . . . . . .. ... .20 kV max
Frequency for full ratings .. . . . . . . . . 60 MHz max
Output power (class C unmodulated) . . . . . . 100 W
GENERAL
Electrical
Fitament . . . . . . . . . . . . . . . . thoriated tungsten
Filament voltage T ¢ ¢ \
Filament current .. . . . ... . . . . . 30 A
Amplification factor . . . . . . . . . . . . 25
Mutual conductance (Vg =1.0kV, Ig=25mA) . . . . 25 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . 15 pF
grid to filament O Y pF
anodeto filament . . . . . . . . . . . . . 03 pF
Mechanical
Overalllength . . . . . . . . . . . 4375inches (111.1mm) max
Overall diameter C e 1.440 inches (36.6mm) max
Netweight . . . . . . . . . . . . . 1%ounces(42g) approx
Mounting position . . . . . . . . . . . vertical, either way up
Base e e e e . ... ... . . smallux4
Cooling e e e e e e ey e e natural

Heat dissipating connections of large area are necessary for anode and grid.
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AUDIO FREQUENCY POWER AMPLIFIER AND MODULATOR

(Class B and Class AB)

MAXIMUM RATINGS (Absolute values)

Anode voitage

Anode currgnt (max:mum sngnal)
Anode dissipation

Grid dissipation

TYPICAL OPERATING CONDITIONS
(Class AB, — two valves)

Anode voltage . . . 750
Grid voltage (see note 1) . . . =20
Anode current (zerosignal) . . . 43
Anode current (maximum signal) 127
Effective load (anode to anode) . . 12
Peak a.f. grid voltage (per valve) 110
Peak driving power {(maximum

signal) . . . . . bb
Nominal driving power (maxnmum

signal) . . . . . . . 28
Output power (maxumum S|gnal) . 60

1000
-30
32
127
17
120

6.0

3.0
85

ANODE MODULATED R.F. POWER AMPLIFIER
(Class C telephony, carrier conditions per valve for use with a maximum

‘modulation factor of 1.0)

MAXIMUM RATINGS (Absolute values)

Anode voltage
Anode current
Anode dissipation
Grid dissipation

TYPICAL OPERATING CONDITIONS

Anode voltage 1000
Grid voltage . -120
Anodecurrent . . . . . . . 60
Grid current (approx) . . . . . 14
Anode dissipation . . . . . . 13
Grid dissipation . . . . . . . 16
Drivingpower . . . . . . . 33
Peak r.f. grid voltage . . . . 235
Outputpower . . . . . . . 47

1250
—-140
60
13
156
1.5
3.3
255
60

2000 V max
75 mA max
25 W max

7.0 W max
1250 V
—-42 V
24 mA
130 mA
21.4 k§2
136 V
6.8 W
3.4 W
112 W

1600 V max
60 mA max
17 W max

7.0 W max
1600 \%
—-170 V

52 mA
11 mA
17 W
1.2 W
3.1 W
280 \
68 W
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R.F. POWER AMPLIFIER AND OSCILLATOR

(Class C telegraphy, key-down conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode Xoltage
Anode current
Anode dissipation
Grid dissipation

TYPICAL OPERATING CONDITIONS

Anodevoltage . . . . . . 1000
Gridvoltage . . . . . . . =70
Anodecurrent . . . . . . . 72
Grid current (approx) . . . . . 9.0
Anode dissipation . . . . . . 25
Grid dissipation . . . . . . 09
Drivingpower . . . . . . . 13
Peak r.f. grid voltage . . . . 170
Outputpower . . . . . . . . 47
NOTES

2000
75
25
7.0
1500 2000
-95 —-130
67 63
13 18
25 25
1.3 2.1
2.2 4.0
195 245
75 100

V max
mA max
W max
W max

<

mA
mA

=S <===

1. The grid voltage should be adjusted to give the stated zero-signal anode

current.
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TYPICAL CONSTANT CURRENT CHARACTERISTICS

GRID VOLTAGE IN VOLTS

200f 1 T100] CURRENTS IN MILLIAMPERES
“]E ANODE
L GRID
' 50 =
v 20
150 o P v
4
I
maN
100
N ' T 20 {500
J |
] N S 1
50 S 5
Sty
{ T 10 300]
- e pangend sty — -y pu—p— — l--- — —
An o
0 oS im {200
n
NS
. .
s Eme N 100]
no "'!n 50
-50
=N
\ 0
-100
-150
-200L
0 0.4 0.8 1.2 1.6 2.0

ANODE VOLTAGE IN KILOVOLTS

C24




¢ el —b W e B

Y v - A=

A X L _ 2 SN R Y R

OUTLINE (All dimensions without limits are nominal)

3011
‘ SEE
‘ : NOTE 1
éc
et ’DlA.
® 1 T :
<E> Pin Element
e | ele ®on.
1 Filament
2 No connection
3 No connection
Y 4 Filament

Side lead Grid
Top lead Anode

Ref Inches Millimetres Ref Inches Millimetres

A 4.187 + 0.187 106.3+ 4.8 J 1.200 + 0.100 30.48 + 2.54
B 1.375 + 0.065 34.93 + 1.65 K 1.151 + 0.015 29.24 + 0.38
C 0.048 + 0.003 1.219 + 0.076 L 0.437 11.10

D 0.375 + 0.065 9.63+ 1.65 M 0.125 + 0.003 3.175+ 0.076
E 1.562+ 0.125 39.67 + 3.18 N 0.640 16.26

F 0.843 21.41 P 0.156 + 0.003 3.962 + 0.076
G 0.596 max 15.14 max Q 0.468 11.89

H 0.375 + 0.065 9.53+1.65 R 0.048 + 0.003 1.219 + 0.076

Millimetre dimensions have been derived from inches.

Outline Notes

1. The centre line through the anode pin will not deviate more than 0.125 inch
(3.18mm) from the centre line of the tube and base.

.. . o
2. Deviation from base centre line 3 max.
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B1152

R.F. POWER
TRIODE

¢

ABRIDGED DATA

R.F. power triode of glass construction, radiation cooled anode, inte
primarily for industrial service.

Anode dissipation:

continuous operation, forced-aircooling . . . . . 05 kW
duty factor 0.2, naturalcooting . . . . . . . . 1.0 kW
Anode voltage (d.c. supply) . . . . . . . . . . 5O kV
Frequency for full ratings . . . . . . . . . . . B0 MHz
Output power (class C oscillator):
duty factor 1.0 . . . . . . . . . . . . .. 1.5
duty factor0 . . . . . . . . . . . . . . 20 kW
duty factor0.2 . . . . . . . . . . . . . . 24 kW
GENERAL
Electrical
Filamént . . . . . . . . . . . . . . . . thoriated tungsten
Filament voltage (seenote 1) . . . . . . . . . BO Vv
Filament current NG ko A
Amplification factor (Vg =4.0kV, I3=120mA) . . . 24
Mutual conductance (V4= 1.0kV, 13=23A) . . . . 10 mA/V
Mutual conductance (V4 =3.3kV, I3=120mA) . . . 33 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . .. 5.6 pF
grid to filament O & JC pF
anode to filament . . . . . . . . . . . . . 0.3b pF
Mechanical
Overall length .. . . . . . . . . . 240mm (9.45 inches) max
Overall diameter .. . . . . . . . . 130mm (b.12 inches) max
Net weight . . . . . . . . . . . . 0.5kg{1.1pounds)approx
Base (see note 2) e, special
Mounting position . . . . . . . . . . . vertical only, base down
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COOLING

The bulb and seal temperatures must not exceed the values given below:
bulb temperature . . . . . . . . . . . . . 350 °C
seal temperature . . . . . . . . . . . . . 220 °C

For continuqus operation a low velocity air flow is necessary to limit the bulb
and seal temperatures. Natural cooling is normally adequate when the valve is
operated intermittently or with reduced input.

R.F. POWER OSCILLATOR (Class C, d.c. anode supply)
MAXIMUM RATINGS (Absolute values)

Dutyfactor . . . . . . . . 1.0 0.5 0.2
Averagingtime . . . . . . . -— 10 5.0 S max
Anodevoltage . . . . . . . b0 5.0 5.0 kV max
Anode current . . . . . . 560 780 1100  mA max
Anode dissipation . . . . . 500 700 1000 W max
Grid voltage (negative value) . . . 1.25 1.25 1.25 kV max
Grid current {(at maximum anode

dissipation) . . . . . . . 210 290 420  mA max
Grid dissipation . . . . . . . 8b 95 110 W max
Grid to filament resistance . . . 156 15 15 k€2 max
Operating frequency . . . . . 50 50 50 MHz max

TYPICAL OPERATING CONDITIONS
Forced-air Natural Cooling

Cooling

Duty factor . . . . . . . . 10 0.5 0.2
On period e e = 5.0 1.0 s
Off period I 5.0 4.0 S
Anodevoltage . . . . . . . 40 4.0 4.0 kV
Gridvoltage . . . . . . . =380 —380 —-410 Vv

from grid resistor . . . . . . 2.7 2.0 1.7 k2
Anode current . . . . . . 490 650 825 mA
Grid current (approx) . . . . 140 190 240 mA
Anode dissipation . . . . . 450 630 900 W
Anode load resistance . . . . . 4.7 3.4 2.7 k€2
Feedback ratio (seenote3) . . . 0.2 0.22 0.24
Outputpower . . . . . . . 1.5 2.0 2.4 kW
Efficiency . . . . . . . . . 77 76 73 %
Effective output power to load
(seenoted) . . . . . . . . 1.2 1.6 1.9 kW

R11K?
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R.F. POWER OSCILLATOR

(Class C, anode supply from unfiltered single phase, full-wave rectifier)

MAXIMUM RATINGS (Absolute values)

Dutyfactor . . . . . . . . 10
Averaging time . . . . . . . -
Anodevoltage . . . . . . . 45
Anodecurrent . . . . . . 450
Anode dissipation . . . . . 500
Grid voltage (negative value) . . 850
Grid current (at maximum anode
dissipation) . . . . . . . 190
Grid dissipation . . . . . . . 8b
Grid to filament resistance . . . 15
Operating frequency . . . . . 5850

TYPICAL OPERATING CONDITIONS

Forced-air
Cooling
Duty factor . . . . . . . . 1.0
Onperiod . . . . . . . . . —
Off period e
Output voltage (r.m.s.) from
transformer . . . . . . . . 45
Anodevoltage . . . . . . . 405
Gridvoltage . . . . . . . =340
from grid resistor . . . . . . 2.7
Anodecurrent . . . . . . 400
Grid current (approx) . . . . 125
Anode dissipation . . . . . 450
Anode load resistance . . . . . b9
Feedback ratio {(seenote3) . . . 0.16
Outputpower . . . . . . . 1583
Efficiency . . . . . . . . . 77
Effective output power to load
(seenoted) . . . . . . . . 125

0.5
10

4.5
630
700
850

195
95
15
50

Natural Cooling

0.5
5.0
5.0

4.5
4.05
—365
2.2
530
165
630
4.3
0.17
2.0
76

1.5

0.2
5.0 s max
4.5 kV max
900 mA max
1000 W max
850 V max
380 mA max
110 W max
15 k€2 max
50 MHz max

0.2
1.0 S
4.0 S
4.5 kV
4.05 kV
—355 Vv
1.7 k2
675 mA
210 mA
900 W
3.5 k2

0.18

2.46 kW
73 %
2.0 kW
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R.F. POWER OSCILLATOR

(Class C, anode supply from unfiltered three phase, half-wave rectifier)

MAXIMUM RATINGS (Absolute values)

Duty factor . 1.0
Averaging time . . . . . . . —
Anodevoltage . . . . . . . boO
Anode current . . . . . . 560
Anode dissipation . . . . . 500
Grid voltage (negativevalue) . . . 1.25
Grid current {at maximum anode
dissipation) . . . . . . . 210
Grid dissipation . . . . . . . 8b
Grid to filament resistance . . . 15
Operating frequency . . . . . B0

TYPICAL OPERATING CONDITIONS

Forced-air
Cooling
Duty factor . . . . . . . . 1.0
Onperiod . . . . . . . . . —
Off period =
Output voltage (r.m.s.) from
transformer . . . . . . . . 34
Anodevoltage . . . . . . . 4.0
Gridvoltage . . . . . . . =380
from grid resistor . . . . . . 2.7
Anode current . . . . . . 480
Grid current (approx) . . . . 140
Anode dissipation . . . . . 450
Anode load resistance . . . . . 4.7
Feedback ratio (seenote3) . . . 0.2
Output power e 1.5
Efficiency . . . . . . . . . 77

Effective output power to load
(seenoted4) . . . . . . . . 1.2

0.5
10
5.0
780
700
1.25

290
95
15
50

Natural Cooling

0.5
5.0
5.0

3.4
4.0
~380
2.0
640
190
630
3.4
0.22
2.0
76

1.6

0.2
5.0 $ max
5.0 kV max
1100 mA max
1000 W max
1.25 kV max
420 mA max
110 W max
15 k€2 max
b0 MHz max

0.2
1.0 S
4.0 S
3.4 kV
4.0 kV
—410 V
1.7 k2
820 mA
240 mA
900 W
2.7 k2

0.24

2.4 kW
73 %
1.9 kW
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R.F. POWER OSCILLATOR
(Class C, anode supply unrectified a.c.)
MAXIMUM RATINGS (Absolute values)

Duty jactor O ¢
Averaging time . . . . . . . —
Output voltage (r.m.s.) from

transformer . . . . . . . . 50
Anode current . . . . . . 320
Anode dissipation . . . . . 500
Grid voltage (negative value) . . —850
Grid current (at maximum anode
dissipation) . . . . . . . 110
Grid dissipation . . . . . . . 85
Grid to filament resistance . . . 15
Operating frequency . . . . . 50

TYPICAL OPERATING CONDITIONS

Forced-air
Cooling
Duty factor . . . . . . . . 1.0
Onperiod . . . . . . . . . —
Off period R
Output voltage (r.m.s.) from
transformer . . . . . . . . 45
Gridvoltage . . . . . . . =215
from grid resistor . . . . . . 2.7
Anode current (see note 5) . . 280
Grid current (approx) (see note b) 80
Anode dissipation . . . . . 380
Anode load resistance . . . . . 4.3
Feedback ratio (seenote3) . . . 0.18
Qutputpower . . . . . . . . 1.08
Efficiency . . . . . . . . . 77
Effective output power to load
(seenoted) . . . . . . . . 09

0.5
10

5.0
450
700

—850

165
95
15
50

Natural Cooling

0.5
5.0
5.0

4.5
—215
1.8
420
120
500
2.9
0.22
1.6
76

1.3

0.2
5.0 S max
5.0 kV max
640  mA max
1000 W max
—850 V max
220 mA max
110 W max
15 k€2 max
50 MHz max

0.2
1.0 S
4.0 S
4.5 kV
—-220 V
1.3 k€2
600 mA
170 mA
800 W
2.0 k€2

0.25

2.2 kW
73 %
1.7 kW
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NOTES

1.

- The feedback ratio is defined as

Temporary fluctuations up to +5% or —10% in filament voltage are
permissible.

The design of the.base socket must ensure that no strain is applied to the
glass to mgtal seals. Where clamps are used for connecting to the base pins
or top cap, the leads must be flexible. Allowance must be made for
variations of up to 3% in the specified pin positions in any direction.

Va(pk)

Valpk)

where Vg(ok) = peak r.f. grid voltage in valts
and V,(pk) = peak r.f. anode voltage in volts.

Effective output power to load = m, (Poyt — Pgrive )

where n, = efficiency of anode circuit = 85%
Pout = output power of valve to anode circuit
Pdrive = drive power fed back to grid circuit.

Averaged over one cycle of supply frequency.

R1167
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OUTLINE (All dimensions without limits are nominal)

2005 Q——@D‘A
: J
J |
&
©
®
Pin Element
1 Grid
2 Filament
3 Grid
Q? 4 Filament
) $? H Cap Anode
Ref Millimetres inches Ref Millimetres Inches
A 240.0 max 9.450 max F 12.00 0.472
B 130.0 max 5.118 max G* 15.00 0.591
C 950 0.374 H* 15.00 0.591
D 12.70 min 0.500 min J* 20.00 0.787
E 8.00 0.354 K* 20.00 0.787

Inch dimensions have been derived from millimetres.

*  Allowance must be made for variations of up to 3% in the specified pin

positions in any direction.

English Electric Valve Company Limited

Chelmsford, Essex, England

Printed in England
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B1153

R.F. POWER
TRIODE

ABRIDGED DATA

R.F. power triode of glass construction, radiation cooled anode, intended
primarily for industrial service.

Anode dissipation:

continuous operation, forced-aircooling . . . . . 0.8 kW max
duty factor 0.2, naturalcooling . . . . . . . . 15 kW max
Anodevoltage . . . . . . . . . . . . . . 6.0 kV max
Frequency for full ratings P o ¢ MHz max
Output power (class C oscillator):
duty factor 1.0 C 2 kW
duty factor 0.5 G kW
duty factor 0.2 < &) kW
GENERAL
Electrical
Filament . . . . . . . . . . . . . . . . thoriated tungsten
Filament voltage (see note 1) . . . . . . . . . 63 \Y
Filament current S ..., 325 A
Amplification factor (V4 =4.0kV, I3=190mA) . . . 22
Mutual conductance (Vg =1.0kV, 13=3.0A) . . . . 9.0 mA/V
Mutual conductance (Vg3 =4.0kV, I3=190mA) . . . 5.1 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . 62 pF
grid to filament e (O NS pF
anode to filament L 0.2 pF
Mechanical
Overalllength . . . . . . . . . . . 251Tmm (9.900 inches) max
Overall diameter . . . . . . . . . . 155mm (6.102 inches) max
Net weight .. . . . . . . . . . . 07kg (1% pounds) approx
Base (see note 2) ... .. ... . . . . . . . special
Mounting position . . . . . . . . . . . vertical only, base down
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COOLING

The bulb and seal temperatures must not exceed the vahmes gen bdow

bulb temperature .
seal temperature

K <) °C
220 °C

For continugus operation a low velocrcy air flow is necessary 10 lswmat the bulb
and seal temperatures. Natural cooling is normally adequate when the valve is

operated intermittently or with reduced input.

R.F. POWER OSCILLATOR (Class C, d.c. anode supply)

MAXIMUM RATINGS (Absolute values)

Duty factor 1.0 0.5 0.2
Averaging time — 10 50 s max
Anode voltage . 6.0 6.0 6.0 kV max
Anode current 750 1100 1400 mA max
Anode dissipation .o 800 1200 1500 W max
Grid voltage (negative value) . 1.25 1.25 1.25 kV max
Grid current (at maximum anode
dissipation) 300 375 400 mA max
Grid dissipation 120 150 175 W max
Grid to filament reS|stance 10 10 10 k{2 max
Operating frequency 50 50 50 MHz max
TYPICAL OPERATING CONDITIONS
Forced-air Natural Cooling
Cooling

Duty factor 1.0 0.5 0.2
On period — 50 1.0 S
Off period . - 5.0 4.0 s
Anode voltage . b0 5.0 5.0 kV
Grid voltage —56b —530 —620 \

from grid resistor 2.22 1.93 1.75 k€2
Anode current 700 960 1200 mA
Grid current (approx) 255 275 355 mA
Anode dissipation 788 1100 1380 W
Anode load resistance 3.8 2.8 2.2 kQ2
Feedback ratio (see note 3) 0.2 0.22 0.23
Output power 2.7 3.7 4.6 kW
Efficiency . 71.5 77 77 %
Effective output power to load
(see note 4) 2.3 3.1 3.9 kW

B1153

Page 2



R.F. POWER OSCILLATOR

(Class C, anode supply from unfiltered single phase, full-wave rectifier)

MAXIMUM RATINGS (Absolute values)

Dutyfactor . . . . . . . . 1.0 0.5 0.2
Averag;ing time . . . . . . = 10 5.0 S max
Anodevoltage. . . . . . . . b4 5.4 5.4 kV max
Anodecurrent . . . . . . 670 1000 1250 mA max
Anode dissipation . . . . . 800 1200 1500 W max
Grid voltage (negativevalue) . . . 1.25 1.25 1.25 kV max
Grid current (at maximum anode
dissipation) . . . . . . . 270 400 500 mA max
Grid dissipation . . . . . . 120 150 175 W max
Grid to filament resistance . . . 10 10 10 k€2 max
Operating frequency . . . . . B0 50 50 MHz max
TYPICAL OPERATING CONDITIONS
Forced-air Natural Cooling
Cooling

Dutyfactor . . . . . . . . 10 0.5 0.2
Onperiod . . . . . . . . . — 5.0 1.0 S
Off period e e = 5.0 4.0 s
Anodevoltage . . . . . . . 45 4.5 4.5 kV
Gridvoltage . . . . . . . =375 —375 —385 \Y

fromgridresistor . . . . . . 22 1.5 1.4 k2
Anode current . . . . . . 600 760 870 mA
Grid current (approx) . . . . 170 250 275 mA
Anode dissipation . . . . . 750 1100 1400 W
Anode load resistance . . . . . 3.8 3.3 2.6 kQ
Feedback ratio (seenote3) . . . 0.17 0.2 0.2
Output power . . . . . . . 2b8 3.13 3.6 kW
Efficiency . . . . . . . . . 77 74 72 %
Effective output power to load
(seenoted) . . . . . . . . 22 2.6 3.0 kW

B1153
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R.F. POWER OSCILLATOR

(Class C, anode supply from unfiltered three phase, half-wave rectifier)

MAXIMUM RATINGS (Absolute values)

Duty factor 1.0 0.5 0.2
Averaging time — 10 5.0 s max
Anode voltage 6.0 6.0 6.0 kV max
Anode current 750 1100 1400  mA max
Anode dissipation . 800 1200 1500 W max
Grid voltage (negative value) . 1.25 1.25 1.25 kV max
Grid current (at maximum anode
dissipation) 300 450 560 mMA max
Grid dissipation 120 150 175 W max
Grid to filament resistance 10 10 10 k€2 max
Operating frequency 50 50 B0 MHz max
TYPICAL OPERATING CONDITIONS
Forced-air Natural Cooling
Cooling

Duty factor 1.0 0.5 0.2
On period — 5.0 1.0 S
Off period — 5.0 4.0 S
QOutput voltage (r.m.s.) from
transformer 4.25 4.25 4.25 kV
Anode voltage . b0 5.0 5.0 kV
Grid voltage —400 -410 —-400 V

from grid resistor . 216 2.10 1.65 k&2
Anode current 700 740 900 mA
Grid current {(approx) 185 195 240 mA
Anode dissipation 780 960 1200 W
Anode load resistance 3.8 3.4 2.4 k€2
Feedback ratio (see note 3) 0.16 0.17 0.17
Output power . 2.7 2.74 3.3 kW
Efficiency . S 78 74 73 %
Effective output power to load
(see note 4) 2.3 2.32 2.8 kW

B11563
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R.F. POWER OSCILLATOR
(Class C, anode supply unrectified a.c.)

MAXIMUM RATINGS (Absolute values)

Dutyfactor . . . . . . . . 1.0 0.5 0.2
Averaghhg time . . . . . . . = 10 5.0 S max
Output voltage (r.m.s.) from
transformer . . . . . . . . bo6 5.6 5.6 kV max
Anode current (see note b) . . 400 600 750  mA max
Anode dissipation . . . . . 800 1200 1500 W max
Grid voltage (negative value) . . . 1.25 1.25 1.25 kV max
Grid current (at maximum anode
dissipation) (see note b) . . . 160 240 300 mA max
Grid dissipation . . . . . . 120 150 175 W max
Grid to filament resistance . . . 10 10 10 k€2 max
Operating frequency . . . . . B0 50 50 MHz max
TYPICAL OPERATING CONDITIONS
Forced-air Natural Cooling
Cooling

Duty factor . . . . . . . . 1.0 0.5 0.2
Onperiod . . . . . . . . . = 5.0 1.0 s
Off period e 5.0 4.0 S
Output voltage (r.m.s.) from
transformer . . . . . . . . b2 5.2 5.2 kV
Gridvoltage . . . . . . . =180 -180 —-180 V

fromgridresistor . . . . . . 156 1.06 0.82 k&2
Anode current (seenoteb) .. .  360- 540 675 mA
Grid current (approx) (see noteb) 115 170 220 mA
Anode dissipation . . . . . 520 870 1170 W
Anode load resistance . . . . . 3.2 2.2 1.7 k2
Feedback ratio (seenote3) . . . 0.15 0.2 0.23
Qutputpower . . . . . . . 156 2.24 2.73 kW
Efficiency . . . . . . . . . 75 72 70 %
Effective output power to load
(seenoted) . . . . . . . . 13 1.9 2.3 kW

B1153
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NOTES

1.

Temporary fluctuations up to +5% or —10% in filament voltage are
permissible.

The desigp of the base socket must ensure that no strain is applied to the
glass to metal seals. Where clamps are used for connecting to the base pins
or top cap, the leads must be flexible. Allowance must be made for varia-
tions of up to 3% in the specified pin positibns in any direction.

Vg(pk)

Val(pk)
where V4(pk) = peak r.f. grid voltage in volts
and V4(pk) = peak r.f. anode voltage in volts.

The feedback ratio is defined as

Effective output power to load = 15 (Pout — Pdrive)

where n, = efficiency of anode circuit = 85%
Pout = output power of valve to anode circuit

Parive = drive power fed back to grid circuit.

Averaged over one cycle of supply frequency.

B1153
Page 6



TYPICAL CONSTANT CURRENT CHARACTERISTICS
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OUTLINE (All dimensions without limits are nominal)

2996
)
.
©
®
Pin Element
1 Grid
F 2 Filament
3 Grid
4 Filament
f ' Cap Anode
Ref  Millimetres Inches Ref Millimetres Inches
A 251.0 max 9.900 max F 12.00 0.472
B 155.0 max 6.102 max G* 16.00 0.591
C 9.50 0.374 H* 156.00 0.591
D 12.70 min 0.500 min J* 20.00 0.787
E 9.00 0.354 K* 20.00 0.787

Inch dimensions have been derived from millimetres.

*  Allowance must be made for variations of up to 3% in the specified pin
positions in any direction.

English Electric Valve Company Limited B11563

Chelmsford, Essex, England Page 8
Printed in England
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5762
(BR191B)

R.F. POWER
TRIODE

4

Service Type CV2383, CV5289

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Forced-air cooled r.f. transmitting triode
Anode dissipation

Anode voltage

Frequency for full ratings

Frequency at reduced ratings

Output power (class C telegraphy)

GENERAL

Electrical

Filament Coe
Filament voltage (see note 1):
at frequencies up to 70MHz
at frequencies above 70MHz

Filament current

Surge filament current (peak) (see note 2)

Filament cold resistance
Peak usable cathode current
Amplification factor
Inter-electrode capacitances:

grid to anode

grid to filament

anode to filament

Mechanical

Overall length (excluding flexible leads)
Overall diameter

Net weight

Mounting position

4.0 kW max

6.2 kV max

. 30 MHz max
220 MHz max
6.0 kW

thoriated tungsten

12.6 \
11.8 Vv
. 29 A
175 A max
52 m$2
10 A
29
18.5 pF
19 pF
0.5 pF

180mm (7.09 inches) max
119mm (4.69 inches) max
7 pounds (3.2kg) approx
vertical, either way up

February 1970
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COOLING

Anode

The air cooling requirements are shown on page 11. The required air flow
should be delivered through the radiator immediately before and during the
application oi any voltages. Filament power, anode power and air flow may
be removed simultaneously.

The inlet air temperature must not exceed 45°C and the radiator temperature,
measured on the core at the end opposite to the incoming air, must not
exceed 180°C.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 180°C. A
flow of air of 10ft3/min (0.28m3/min) directed into the filament header via a
1-inch (25mm approx) diameter nozzle before and during the application of
any voltages is usually adequate for limiting the temperature of these seals.

Anode Seal and Bulb
The anode seal and bulb temperatures must not exceed 180°C.

AUDIO FREQUENCY POWER AMPLIFIER OR MODULATOR (Class B)
MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . 62 kV max
Anodecurrent . . . . . . . . . . . . . . 15 A max
Anode input power O = Y kW max
Anode dissipation . . . . . . . . . . . . . 40 kW max

TYPICAL OPERATING CONDITIONS (Class B, 2 valves)

Anodevoltage . . . . . . . . . . . . . . 4.7 kV
Gridvoltage . . . . . . . . . . . . . . —200 \Y
Peak a.f. input voltage (grid togrid) . . . . . . 900 V
Maximum-signal anode current . . . . . . . . 2X 1.4 A
Zero-signal anodecurrent . . . . . . . . . . 2x0.15 A
Effective load (anode to anode) .. . . . . . 3640 Q
Drive power . . . . . . . . . . . . .. 195 W
Outputpower . . . . . . . . . . . .. 8.8 kW

5762
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R.F. POWER AMPLIFIER
CLASS B TELEVISION SERVICE U.S.A. SYSTEM
(Synchronising level conditions unless otherwise stated)

MAXIMUM RATINGS (Absolute values)

. 54 to 216MHz
Anodevoltage . . . . . . . . . . . . . . 45b kV max
Anodecurrent . . . . . . . . . . . . . . 20 A max
Grid current (pedestal level) . . . . . . . . . . 0325 A max
Anode inputpower . . . . . . . . . . . . . 90 kW max
Anode dissipation . . . . . . . . . . . . . 40 kW max

TYPICAL OPERATION IN GROUNDED-GRID CIRCUIT

Bandwidth e [0 8.5 MHz
Anodewvoltage . . . . . . . . . . 30 3.2 kV
Gridvoltage . . . . . . . . . . =105 -110 Vv
Peak r.f. grid drive voltage:

synchronising level . . . . . . . . 380 435 Vv

pedestal level . . . . . . . . . 290 310 \
Anode current:

synchronisinglevel . . . . . . . . 1.8 1.8 A

pedestal level . . . . . .. . . . 1.36 1.35 A
Grid current:

synchronising level . . . . . . . . 02065 0.4 A

pedestal level . . . . . . . . . . 0115 0.130 A
Driving power (see note 3):

synchronisinglevel . . . . . . . . 625 770 w
Output power:

synchronisinglevel . . . . . . . . . 3.180 4.0 kW

pedestallevel . . . . . . . . . . 1.8 2.3 kW

5762

Page 3



GRID MODULATED R.F. POWER AMPLIFIER
CLASS C TELEVISION SERVICE — U.S.A. SYSTEM
(Synchronising level conditions unless otherwise stated)

MAXIMUM RATINGS (Absolute values)

¢ 54 to 216MHz
Anodevoltage . . . . . . . . . . . . . . 37 kV max
Grid voltage (whitelevel) . . . . . . . . . . =800 V max
Anodecurrent . . . . . . . . . . . . . . 19 A max
Grid current (pedestallevel) . . . . . . . . . . 0.225 A max
Anode inputpower . . . . . . . . . . . . . bb kW max
Anode dissipation . . . . . . . . . . . . . 40 kW max

TYPICAL OPERATION IN GROUNDED-GRID CIRCUIT

Bandwidth e . .. ... .. . . . 85 MHz
Anodevoltage . . . . . . . . . . . . . . 32 kV
Grid voltage:

synchronising level e . . ... ... =110 \

pedestal level —220 \

white level —520 \
Peak r.f. grid drive voltage 435 \Y
Anode current:

synchronising level . 1.8 A

pedestal level 1.2 A
Grid current (approx):

synchronising level . 0.40 A

pedestal level 0.13 A
Driving power (see note 3):

synchronising level . 770 W
Output power (approx):

synchronising level . 4.0 kW

pedestal level 2.3 kW

5762

Page 4



ANODE MODULATED R.F. POWER AMPLIFIER

(Class C telephony, carrier conditions per valve for use with a maximum

modulation factor of 1.0)
MAXIMUM RATINGS (Absolute values)

¢ up to at at
30MHz 110MHz 220MHz
Anode voltage . . . . b0 4.2 3.6 kV max
Grid voltage (negative value) 1.0 1.0 0.6 kV max
Anode current . . . . . 1.0 1.0 1.0 A max
Gridcurrent . . . . . . 03 0.3 0.25 A max
Anode input power . . . . 5.0 4.2 3.6 kW max
Anode dissipation . . . . 2.7 2.7 2.7 kW max
TYPICAL OPERATION IN GROUNDED-FILAMENT CIRCUIT
up to at
30MH2z 110MHz
Anodevoltage . . . . . . . . . . 47 4.0 kV
Gridvoltage . . . . . . . . . . =400 -350 Vv
from grid resistor . . . .. . . 1425 1460 Q2
Peak r.f. grid drive voltage (see note 4) . 675 600 Vv
Anodecurrent . . . . . . . . . . 096 0.93 A
Grid current (approx) . . . . . . . . 0.28 0.24 A
Driving power (approx) . . . . . . 170 130 W
Output power (approx) . . . . . . . 3.7 2.8 kW
TYPICAL OPERATION IN GROUNDED-GRID CIRCUIT
up to at
30MHz 110MHz
Anodevoltage . . . . . . . . . . 47 4.0 kV
Gridvoltage . . . . . . . . . . =400 —350 V
fromgridresistor . . . . . . . . 1425 1460 Q
Peak r.f. grid drive voltage . . . . . 675 600 Vv
Anodecurrent . . . . . . . . . . 096 0.93 A
Grid current (approx) . . . . . . . . 0.28 0.24 A
Driving power (approx) . . . . . . 720 600 W
Output power (approx) . . . . . . . 4.2 3.2 kW
5762
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R.F. POWER AMPLIFIER OR OSCILLATOR
(Class C telegraphy — see note 5 — and class C f.m. telephony)

MAXIMUM RATINGS (Absolute values)

up to at at
. 30MHz 110MHz 220MHz
Anodevoltage . . . . . 6.2 5.2 4.4 kV max
Grid voltage -1.0 -1.0 —-0.6  kV max
Anode current . . . . . 1.4 1.4 1.4 A max
Gridcurrent . . . . . . 03 0.3 0.25 A max
Anode inputpower . . . . 8.7 7.3 6.2 kW max
Anode dissipation . . . . 4.0 4.0 4.0 kW max
TYPICAL OPERATION IN GROUNDED-FILAMENT CIRCUIT
up to at
30MHz 110MHz
Anode voltage . 6.0 5.0 kV
Grid voltage —b50 —b2b Vv
from grid resistor 1900 1725 Q
and cathode resistor 360 340 Q2
Peak r.f. grid drive voltage . 875 850 \%
Anode current 1.25 1.25 A
Grid current (approx) 0.29 0.29 A
Driving power (approx) 225 225 W
Output power (approx) 6.0 4.8 kW
TYPICAL OPERATION IN GROUNDED-GRID CIRCUIT
up to at at
30MHz 110MHz 220MHz
Anodevoltage . . . . . 6.0 5.0 4.3 kV
Grid voltage —550 —1000 —200 Vv
from grid resistor 1900 4100 807 Q
and cathode resistor . . 360 740 134 Q2
Peak r.f. grid drive voltage 875 1350 432 V
Anode current 1.25 1.1 1.25 A
Grid current (approx) . 0.290 0.245 0.25 A
Driving power (approx) 1225 1680 542 W
Output power (approx) . . 7.0 5.5 4.0 kW
5762
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NOTES

1.

The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5%. The centre tap lead may be used
for the anode current return but must not be used for the filament current

supbly.
The filament current must not exceed 175A, even momentarily, at any
time.

Computed value to supply grid losses and feed-through power. Additional
power will be required to supply circuit losses.

Driver modulated approximately 30%.

5. Key-down conditions per valve without amplitude modulation. Modu-

lation essentially negative may be used if the positive peak of the audio
frequency envelope does not exceed 115% of the carrier conditions.

5762
Page 7



TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS
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OUTLINE

®_’1 il 3 LEADS bt
B T B /@Tnlcx
6 HOLES
CU R
A -— } H)DIA.
GRID
l (‘_“_'H {Eﬂ COLLAR
4 8 SLOTS (WWIDE  FILAMENT
BY ®DEEP MID TAP
DIA.
<B> - —pe——( :)D|A.
A A
% - »4—@0“\.
FILAMENT
SEE NOTE s
Y ? e A"
DIA.
Ref Millimetres Inches Ref Millimetres Inches
A 89.0+ 20 3.604 + 0.079 L 9.5 0.375
B 180.0 max 7.087 max M 1.56+0.2 0.059 + 0.008
C 4.75 max 0.187 max N 116.0 max 4.567 max
D 116.0+ 0.5 4.567 + 0.020 P 133.56+ 3.0 5.266 + 0.118
E 8.0+0.5 0.315+ 0.020 Q 70.0 max 2.756 max
F 3.6+0.1 0.142 + 0.004 R 57.0 max 2.244 max
G 4 x 0.25 4 x 0.010 S 117.5+15 4.626 + 0.059
H 100.0 max 3.937 max T 54.0+ 25 2.126 + 0.098
J 100.0 + 8.0 3.937 + 0.315 U 462+ 0.10 0.182 + 0.004
K 65.0+ 8.0 2.559 + 0.315 \Y) 5.2+0.2 0.205 + 0.008

inch dimensions have been derived from millimetres.

Note The plane of the filament leads will be parallel to plane A-A’' to
within 3%°.

5762
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BR/BW140

R.F. POWER
TRIODES

L )

Service Type CV2871 (BW140)

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Two r.f. transmitting triodes differing only in anode dissipation and the

method of anode cooling.

Anode cooling:
BR140
BW140 .
Anode dissipation:
BR140
BW140
Anode voltage :
Frequency for full ratmgs
Frequency at reduced ratings

GENERAL

Electrical

Filament

Filament voltage (see note 1)

Filament current

Surge filament current (peak) (see note 2)
Filament cold resistance

Peak usable cathode current

Amplification factor (V5 =9.0kV, Ia = 1 OA)

Mutual conductance (V3 = 8.0kV, I3 = 1.5A)
Inter-electrode capacitances:

grid to anode

grid to filament

anode to filament

Mechanical

Overall dimensions
Net weight:
BR140
BW140
Mounting position

.o . forced-air
. water; separate jacket

8.0 kW max
.12 - kW max
.12 kV max

15 MHz max
40 MHz max

. . . tungsten
19 \
. 75 A
113 A max
22.5 mS2
see note 1 and page 7
45 :
9.0 mA/V
30 pF
27 pF
2.5 pF

see outline drawings

46 pounds (21kg) approx

. 6 pounds (2.7kg) approx

vertical, filament end up

January 1970
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Accessories

Filamentleads . . . . . . . . . . . . . . . . . MA135
Sealing ring (supplied with BW140) . . . . . . . . . . MAZ248
COOLING

Anode

The BR140 air cooling requirements are shown on pages 8 and 9. The
required air flow should be delivered through the radiator immediately before
and during the application of any voltages. Filament power, anode power
and air flow may be removed simultaneously. The anode temperature must
not exceed 180°C.

The anode of the BW140 must be fitted into a water jacket for cooling, the
flow necessary being 3 to 4 imp.gal/min (13.5 to 18 1./min). The temperature
of the cooling water at the outlet must not exceed 65°C nor must the
temperature rise across the jacket exceed 15°C. The anode temperature
must not exceed 140°C.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. In
some cases it may be necessary to blow air on to the header to maintain the
seal temperatures within this limit. A suitable arrangement is to blow 10
to 30ft*/min (0.3 to 0.9m3/min approx) of air through a 1-inch (25mm)
diameter nozzle directel on to the header before and during the application
of any voltages.

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . . seetablebelow
Anode dissipation:
BR140O . . . . . . . . . . . . . . . . 80 kW max
Bwi1i40 . . . . . . . . . . . . . . . .12 kW max
Grid dissipation . . . . . . . . . . . . . . 08 kW max

Maximum Anode Voltage against Frequency

Operating Max anode voltage Max anode voltage
frequency c.w. with anode modulation
(MHz) (kV) (kV)
15 12.0 10.0
20 10.2 8.5
25 7.8 6.5
40 4.2 3.6
BR/BW140

Page 2



NOTES

1. Marked filament voltage. Each valve is marked with the filament voltage
required to give 10A peak emission at 90% saturation. Longer fitament
life may be obtained if the filament is operated at a reduced temperature
and a‘correspondingly reduced anode current (see Emission Characteristic

on page 7) but care must be taken to keep the anode dissipation within the
maximum rating.

2. The filament current must not exceed 113A, even momentarily, at any
time.

BR/BW140
Page 3
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS

BR/BW140
Page 6

ANODE AND GRID CURRENT IN AMPERES

o1 80 90 70 70 0
T L.V\ o
-
oy
v,
—ani
\\ll

st
Qo]
] /

pd
A
.
y.
4
S

500%™ -

4

<)

6682 x\VOOﬁV
39VLI0A LN3WVIL e
03NV LV 03HNSVIW o1



TYPICAL EMISSION CHARACTERISTIC
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AIR COOLING REQUIREMENTS FOR BR140
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TYPICAL AIR FLOW CHARACTERISTIC FOR BR140
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OUTLINE FOR BR140
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Dimensions for BR140 (All dimensions without limits are nominal)

Ref Inches

Millimetres

&

13.625 max
10.750
9.250 max
11.625 max
0.437
0.437
2.125
0.250
0.875
0.687
13.000 max
12.500 max
8.600
5.000
3.600
5.500
2.375
4.563 + 0.063
10.750 max
11.000
8.125 max
2.250

XE<CHVLWIODITZIrACIOTMOOD P>

346.1 max
273.1
235.0 max
295.3 max
11.10
11.10
53.98
6.35
22.23
17.45
330.2 max
317.5 max
215.9
127.0
91.44
139.7
60.33
1159+ 1.6
273.1 max
279.4
206.4 max
57.15

Millimetre dimensions have been derived from inches.

BR/BW140
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OUTLINE FOR BW140 (All dimensions without limits are nominal)

? C? 2 FILAMENT
¥ . 2BA. GRID POSTS (E)DIA.
®
|
$ smm Y
@ -+-o1e—(D) DIA.
] S)DA.

T SPIGOT THREADED

vé wHiT.(T) DEEP

Ref Inches Millimetres Ref Inches Millimetres
A 9.625+0.125 244.5 + 3.2 K 0.687 17.45
B 13.000 330.2 L 6.813 + 0.063 173.1+ 1.6
C 3.000 max 76.20 max M 4.437 + 0.063 1127+ 1.6
D 2.000 50.80 N 1.000 25.40
E 0.437 11.10 P 5.000 127.0
F 0.437 11.10 Q 3.600 91.44
G 2.125 53.98 R 5.500 139.7
H 0.250 6.35 S 0.625 15.88
J 0.875 22.23 T 0.875 22.23
Millimetre dimensions have been derived from inches.
English Electric Valve Company Limited BR/BW140
Chelmsford, Essex, Engtand Page 12
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BR/BW161

R.F. POWER
TRIODES

Service Type (BR161) CV2322

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Two r.f. transmitting triodes differing only in anode dissipation and the
method of anode cooling. The tubes have grid terminals suitable for cathode

drive operation.

Anode cooling:

BR161

BW161
Anode dissipation:

BR161

BW161
Anode voltage .
Frequency for full ratings
Frequency at reduced ratings
Output power (class C telegraphy)

GENERAL

Electrical

Filament .

Filament voltage (see note 1)

Filament current .

Surge filament current (peak) (see note 2)
Filament cold resistance

Peak usable cathode current .

Perveance

Amplification factor (Va 9 OkV Ia = 2 OA)

Mutual conductance (Vg = 10kV, I3 = 1.6A)
Inter-electrode capacitances:

grid to anode

grid to filament

anode to filament

. 30
50 MHz max
50

forced-air

. water; separate jacket

156 kW max
20 kW max
12 kV max

MHz max

kW

thoriated tungsten

. 9.0 \%
175 A
450 A max

5.9 m$
45 A
2.1 mA/N?
45
23 mA/V
37 pF
57 pF
1.5 pF

February 1970



Mechanical
Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weight:
BR161 . . . . . . . . . 77 pounds (35kg) approx
BW161 “ 11% pounds (5.3kg) approx
Mounting position . . . . . . . . . . vertical, filament pins up
Accessories
Filamentleads . . . . . . . . . . . . . . . . . MA131
Gridconnector . . . . . ... . . < . . . . . . . . MA6E6
Water jacket forBW161 . . . . . . . . . . . . . . Bw4a028
Sealing ring (supplied with BW161) . . . . . . . . . . MA25]

COOLING

Anode

The BR161 air cooling requirements are shown on pages 9 and 10. The
required air flow should be delivered through the radiator immediately before
and during the application of any voltages. Filament power, anode power
and air flow may be removed simultaneously.

The anode of the BW161 must be fitted into a water. jacket for cooling, the
recommended jacket being type BW4028. A flow of water of 8imp. gal/min
(36.4 1./min) is required; the temperature of the cooling water at the outlet
must not exceed 65°C, nor should the temperature rise across the jacket
exceed 15°C.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20 to 30ft3 /min (0.57 to 0.85m>/min) directed into the fila-
ment header via a 1-inch (25mm approx) diameter nozzle before and during
the application of any voltages is usually adequate for limiting the. tempera-
ture of these seals.

Anode Seal and Bulb
The anode seal and bulb temperatures must not exceed 180°C.

BR/BW161
Page 2
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R.F. POWER AMPLIFIER OR OSCILLATOR
(Class C telegraphy, key down conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage 12 kV max
Anode dissipation:

BR161 15 kW max

BW161 20 kW max
Grid dissipation . . 1.0 kW max
Operating frequency (for qu ratnngs) 30 MHz max
TYPICAL OPERATING CONDITIONS (For amplifier)
Anodevoltage . . . . . . . . . . 10 12 kV
Grid voltage . . . . . . . . =b30 —575 Vv
Peak r.f. grid drive voltage .« . . . 109 1135 Vv
Anodecurrent . . . . . . . . . . B2 5.25 A
Grid current (approx) . . . . . . . . 15 1.45 A
Anode dissipation . . . . . . . . . 12 13 kW
Grid dissipation . . . . . . . . . 700 700 W
Drivingpower . . . . . . . . . 1500 1530 W
Outputpower . . . . . . . . . . 40 50 kW
Efficiency . . . . . . . . . . . . 77 79 %
RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max

Filament current at filament voltage 9.0V 163 192 A
Amplification factor (V4 =9.0kV, I3=2.0A) 37 48
Mutual conductance (V5= 10kV, I3=1.6A) 216 29 mA/V
Grid voltage (negative value)
(Vg=80kV,13=035A) . . . . . . .158 222
Grid voltage (negative value)
(Vg =10kV, I3=0.1A) . . . R 275
Anode current (Vg = 2.0kV, Vg = +25OV) . 7.0 12
Anode current (Vg =4.0kV, Vg =+260V) . 95 14.5
Grid current (Vg = 2.0kV, Vg = +250V) .. 05 4.0
Grid current (V5= 4.0kV, Vg =+4250V) . . O 2.5
Inter-electrode capacitances:

gridtoanode . . . . . . . . . . 32 42 pF

grid to filament . O 62 pF

BR/BW161

Page 3
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MAXIMUM ANODE VOLTAGE AGAINST FREQUENCY

Operating Max anode voltage Max anode voltage
frequency c.wW. with anode modulation
(MH2) . (kV) (kV)
30 12.0 9.6
50 9.0 7.2
NOTES

1. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5%.

2. The filament current must not exceed 450A, even momentarily, at any
time.

BR/BW161
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS

ANODE AND GRID CURRENTS IN AMPERES
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR161
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TYPICAL AIR FLOW CHARACTERISTIC FOR BR161
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OUTLINE FOR BR161 (All dimensions without limits are nominal)

2943

2 FILAMENT POSTS

® e———(D)—»f Dia. ON (H)PCOIA.
DIA.
1 GRID COLLAR
f | ' 16 s&sews 4BA.
ON PCDIA.
I ]
e YoYel\
- (© oA,
©
(A> —(M)DIA.
® - > <
N {b G
), B | '
TN\ /
Ref Inches Millimetres Ref Inches Millimetres
A 15.188 max 385.8 max K 12.688 max 322.3 max
B 3.812 96.82 L 1.875 47.63
C 9.250 max 2356.0 max M 6.000 max 162.4 max
D 4.703 119.5 N 10.572+0.250 268.5+6.4
E 0.687 17.45 P 10.062 max 255.6 max
F 1.000 25.40 Q 11.000 279.4
G 0.625 15.88 R 14.000 max 355.6 max
H 2.250 57.15 S 6.125 155.6
J 5.375 136.5 T 10.062 255.6
Millimetre dimensions have been derived from inches.
BR/BW161
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OUTLINE FOR BW161 (All dimensions without limits are nominal)

1 y é_&gj/

2 FILAMENT POSTS

/@ pa. oN (H) P.CDIA.

GRID COLLAR

16 SCREWS 4BA.

? / \ P C.DIA.
A O l< (© 0.
(L
o »te—(M)DIA.
T Ll—#@om.
[ se—(Q)DIA.
B
(R)DIA.
|
Ref Inches Millimetres Ref Inches Millimetres
A 10.500 max 266.7 max J 5.375 136.5
B 8.250 209.6 K 8.000 max 203.2 max
C 9.250 max 235.0 max L 1.875 47.63
D 4.703 119.5 M 6.000 max 152.4 max
E 0.687 17.45 N 0.250 6.35
F 1.000 25.40 P 3.875 08.43
G 0.625 15.88 Q 4.500 114.3
H 2.250 57.156 R 3.250 82.55
Millimetre dimensions have been derived from inches.
English Electric Valve Company Limited BR/BW161
Chelmsford, Essex, England Page 12
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BR/BW179

R.F. POWER
TRIODES

=%

Service Type (BR179) CV2323

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Two r.f. transmitting triodes differing only in anode dissipation and the
method of anode cooling. The tubes have grid terminals suitable for cathode

drive operation.

Anode cooling:

BR179

BW179
Anode dissipation:

BR179

BW179
Anode voltage .o
Frequency for full ratings
Frequency at reduced ratings

Output power (class C telegraphy) .

GENERAL

Electrical

Filament e
Filament voltage (see note 1)
Filament current .

Surge filament current (peak) (see note 2)

Filament cold resistance
Peak usable cathode current

Amplification factor (V= 5.0kV, I3 = 1.0A)
Mutual conductance (V3 = 5.0kV, I3 = 1.0A)

Inter-electrode capacitances:
grid to anode
grid to filament
anode to filament

. forced-air

water; separate jacket

8.0 kW max
10 kW max
8.5 kV max

50 MHz max

110 MHz max

17 kW

thoriated tungsten

6.6 \%

. 90 A

195 A max

8.4 mS2

16 A
28

10 mA/V

32 pF

33 pF

1.0 pF

January 1970



Mechanical

Overalt dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weights:
BR179 . . . . . . . . . . . . . 25pounds(11.5kg) approx
BW179 o . . . . . . . . . . .. 5 pounds (2.3kg) approx
Mounting position . . . . . . . . . . . vertical, filamentend up
Accessories
Filamentleads . . . . . . . . . . . . . . . . MA135
Grid connector . . . .. ... . . . . . MAcocA
Water jacket for BW1 79 . e e e . BW4029
Sealing ring (supplied with BW179) . ... .. .. MA252
COOLING
Anode

The BR179 air cooling requirements are shown on pages 8 and 9. The
required air flow should be delivered through the radiator immediately before
and during the application of any voltages. Filament power, anode power
and air flow may be removed simultdneously.

The anode of the BW179 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4029. A flow of water of 4 to 5 imp.
gal/min (18.2 to 22.7 I./min) is reqmred the temperature of the cooling
water at the outlet must not exceed 65°C, nor should the temperature rise
across the jacket exceed 15°C.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 15ft>/min (0.43m>/min) directed into the filament header via a
1-inch (25mm approx) diameter nozzle before and during the application of
any voltages is usually adequate for limiting the temperature of these seals.
Anode Seal and Bulb

The anode seal and bulb temperatures must not exceed 180°C.

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C telegraphy, key down conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . 85 kV max

Anode dissipation:
BR179 . . . . . . . . . . . . . . . . 80 kW max
BW179 . . . . . . . . . . . . . . . .10 - kW max
Grid dissipation . . S 600 W max
Operating frequency (for fu|| ratmgs) . . . . . . . B0 MHz max
BR/BW179

Page 2



TYPICAL OPERATING CONDITIONS

Anode voltage . 6.0 8.0 kV
Grid voltage . . —705 -775 Vv
Peak r.f. grid drive voltage 1605 1675 \Y,
Angde current 2.92 2.94 A
Grid current (approx) 0.42 0.38 A
Anode dissipation . b.b 6.2 kW
Grid dissipation 350 325 W
Driving power 650 620 W
Output power 12 17.3 kW
Efficiency 69 73.5 %
RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
Min Max

Filament current at filament voltage 6.6V 83 97 A
Amplification factor (I3 = 1.0A, Vg = —50V) 25 32
Mutual conductance (V5= 5.0kV, I3 = 1.0A) 7.5 125  mA/V
Grid voltage (negative value)
(Va=10kV, I3=0.1A) - 400 Vv
Grid voltage (negative value)
(Vg =5b.0kV, I3=10A) . . . 15 55 \Y,
Anode current (Vg = 2.0kV, Vg = +200V) 2.2 3.0 A
Grid current (Vg = 2.0kV, Vg = +200V) 0 0.3 A
Inter-electrode capacitances:

grid to anode 28 36 pF

grid to filament 28 38 pF
MAXIMUM ANODE VOLTAGE AGAINST FREQUENCY
Operating Max anode voltage Max anode voltage
frequency c.W. with anode modulation

(MHz) (kV) (kV)

50 8.5 6.0
110 6.5 5.2

NOTES
1. The valve must be operated at the stated filament voltage. Fluctuation

in filament voltage must not exceed +5%.

2. The filament current must not exceed 195A, even momentarily, at any

time.

BR/BW179

Page 3



TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS

GRID CURRENT IN AMPERES
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TYPICAL STRAPPED CHARACTERISTICS

ANODE AND GRID CURRENTS IN AMPERES
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR179
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TYPICAL AIR FLOW CHARACTERISTIC FOR BR179
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OUTLINE FOR BR179 (All dimensions without limits are nominal)

10, -
220
DlA. 2 FILAMENT POSTS
iﬁ) -—(N)—> _(P)Dia. ON (QPCDIA.
¢ DiA.
i z ' ' //GRD COLLAR
?? o screws m
== 1. | EQUALLY SPACED
) : 1 L \ ON (R)PCDIA.
) N )
@®©
> [}
8
| |
x 1::E dsp
©
| 7 Yy v
F .
OlA.
Ref Inches Millimetres Ref Inches Millimetres
A 10.000 max 254.0 max K 1.187 30.15
B 10.125 257.2 L 0.328 8.33
C 3.812 96.82 M 1.187 30.15
D 7.531 max 191.3 max N 3.750 95.25
E 7.625 max 193.7 max P 0.437 11.10
F 7.062 max 179.4 max Q 1.500_ 38.10
G 8.312 211.1 R 4.375 111.1
H 4.437 112.7 S 5.250 133.4
J 7.125 181.0
Millimetre dimensions have been derived from inches.
BR/BW179
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OUTLINE FOR BW179 (All dimensions without limits are nominal)

= - D
DiA. 2 FILAMENT_POSTS
« @ (N  (P)Dia. ON (@ PCDA.
DiA. /
\
| GRID COLLAR
® ? ; " |8 SCREWS 4BA.
¥ | EQuALLY sPaceD
T = ) ON (G) PCDA.
A
DIA.
‘ ?
T = ’ DIA.
©
] o
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 8.125 max 206.4 max J 7.125 181.0
B - 3.250 82.55 K 1.187 30.15
C 5.375 136.5 L 0.328 8.33
D 5.625 max 142.9 max M 1.187 30.15
E 0.250 6.35 N 3.750 95.25
F 2.000 50.80 P 0.437 11.10
G 4.375 1111 Q 1.500 38.10
H 4.437 112.7

Millimetre dimensions have been derived from inches.

English Electric Valve Company Limited BR/BW179

Chelmsford, Essex, England Page 11
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BR/BW189
BY189A

R.F. POWER
TRIODES

Service Type (BR189) CV5218
The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Three r.f. transmitting triodes differing only in anode dissipation and the
method of anode cooling. The tubes have grid terminals suitable for cathode
drive operation.

Anode cooling:

BR189 . . . . . . . . . . . . . . . . . . . forced-air

BW1i89 . . .. . . . . . . . . . .. water separate jacket

BY189A .« « .« . . . . . . . . vapour; separate boiler unit
Anode dissipation: _

BR18 . . . ... .27 kW max

BW189,BY189A . . . . . . . . . . . . . 35 kW max
Anodevoltage . . . . . . . . . . . . . . 15 kV max
Frequency for full ratings .« .« . . . . . . . b0 MHzmax
Frequency atreducedratings . . . . . . . . . 50 MHz max
Output power (class C telegraphy) . . . . . . . . 80 kW
GENERAL
Electrical
Filament . . . . . . . . . . . . . . . . thoriated tungsten
Filament voltage (seenote1) . . . . . . . . . . 90 \Y
Filament current Ce e e 240 A
Surge filament current (peak) (seenote 2) . . . . 600 A max
Fitament cold resistance . . . . . . . . . . . 46 m§2
Peak usable cathodecurrent . . . . . . . . . . 70 A
Perveance . . . . . . . . . . . . . . . . 16 mA/N"~?
Amplification factor (V3 =9.0kV, 13=204A) . . . . 34
Mutual-conductance (V43 =9.0kV, I3=2.0A) . . . . 275 mA/V
Inter-electrode capacitances:

gridtoanode . . . . . . . . . . . . . . 61 pF

grid to filament . . . . . . . . . . . . . o8 pF

anodetofilament . . . . . . . . . . . . . 15 pF

March 1970
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Mechanical

Overalldimensions . . . . . . . . . . . . seeoutlinedrawings
Net weights:
BR189 . . . . . . . . . . . . . 109 pounds (bOkg) approx
BW1S8O .e. . . . . . . . . . . . 23pounds(10.5kg) approx
BY18A . . . . . . . . . . . . . 70pounds (32kg) approx
Mounting position . . . . . . . . . . . vertical, filament end up
Accessories
Filamentleads . . . . . . . . . . . . .« . . . . MA130
Grid connector . . e e e MAGG
Water jacket for BW189 .. ... .o.o.o. . . . . . Bwaoso
Sealing ring (supplied with BW189) . . . .. . MA254
Single boiler unit, separate condenser required, for BY189A . . BY4037A
Single boiler unit, integral condenser, for BY189A . . . . . BY4038
Double boiler unit, integral condenser, for BY189A . . . . BY4038A
Sealing ring (supplied with BY189A) . . . . . . . . . . MA255
Thermal fuse, 2 supplied with BY189A . . . . . . . . . MAS8SC
COOLING
Anode

The BR189 air cooling requirements are shown on pages 10 and 11. The
required air flow should be delivered through the radiator before and during
the application of any voltages. Filament power, anode power and air flow
may be removed simultaneously.

The anode of the BW189 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4050. A flow of.water of 10 to
15imp.gal/min (45 to 68 I./min) is required; the temperature of the cooling
water at the outlet must not exceed 65°C, nor should the temperature rise
across the jacket exceed 15°C.

The BY189A is vapour cooled and may be operated either singly in boiler
unit BY4037A or BY4038, or in pairs in boiler unit BY4038A. In BY4038
and BY4038A, the steam generated by the anode is condensed by means of
an internal water cooled condenser. The steam produced in BY4037A is led
away by suitably insulated tubing for condensation at some convenient point
external to the boiler unit.

Two thermal fuses (part number MA85C) are provided with each BY 189A to
give protection against anode overheating, only one fuse at a time need be
used. Alternative positions for mounting the thermal fuse are provided by
four threaded holes equally spaced round the top surface of the anode ring.
It should be screwed into the desired position and connected by a non-

BR/BW/BY 189
Page 2



conducting cord passing over the anode corona ring to a suitable switching
device; a tension of about 1 Ib (450g) should be applied to the fuse via the
cord. If the temperature exceeds a safe limit, the fuse core is pulled outwards;
this should actuate the switching device and remove all electrical supplies
from#the valve. Replacement fuses can be supplied to order.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20ft>/min (0.57m?/min) directed into the filament header via a
1-inch (25mm approx) diameter nozzie before and during the application of
any voltages is usually adequate for limiting the temperature of these ‘seals.

Anode Seal and Bulb

The anode seal and bulb temperatures must not exceed 180°C. The BW189
anode seal requires cooling and this may be done. via holes in a corona ring
fitted to the water jacket, when an air pressure of 1-inch (25mm) water gauge
should provide sufficient flow.

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C telegraphy, key down conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . 15 kV max
Anodecurrent . . . . . . . . . . . . . . 170 A max
Anode dissipation:
BR189 . . . . . . . . . . . . . . .27 kW max
Bwi189,By189A . . . . . . . . . . . . . 35 kW max
Grid dissipation . . . .. . . . . . 125 kW max
Operating frequency (for full ratlngs) . . . . . . . b0 MHzmax

TYPICAL OPERATING CONDITIONS (For amplifier)

Anodevoltage . . . . . . . . . . 12 15 kV
Grid voltage . . . . . . . . . =900 —900 V
Peak r.f. grid drive voltage . . . . . 1650 1650 Vv
Anodecurrent . . . . . . . . . . b4 6.6 A
Grid current (approx) . . . . . . . . 083 0.7 A
Anode dissipation . . . . . . . . . 15 18 kW
Grid dissipation . . . . . . . . . 640 530 W
Drivingpower . . . . . . . . . 1370 1150 W
Output power S ¢ 2 80 kW
Efficiency . . . . . . . . . . . . 80 80 %

BR/BW/BY 189
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max
Filament current at filament voltage 9.0V . . 217 256 A
Amplification factor (V3 =9.0kV,13=20A) . . 30 38
Mutual condyctance (V5 =9.0kV, I=2.0A) . . 225 29.5 mA/V
Grid voltage (negative value)
(Va=10kV,I3=01A) . . . . . . . . . = 380 Vv
Grid voltage (negative value) )
{(Va=9.0kV, I3=20A) . . . .o 125 193 \Y
Anode current (Vg = 4.0kV, Vg = +4OOV) . . . 18 24 A
Grid current (Vg = 4.0kV, Vg=+400V) . . . . =12 — A

MAXIMUM ANODE VOLTAGE AGAINST FREQUENCY

Operating Max anode voltage Max anode voltage
frequency C.W. with anode modulation
(MHz) (kV) (kV)
5 15 13.5
30 13.5 12
50 8.0 6.5
NOTES

1. The valve must be operated at the stated fitament voltage. Fluctuation in

filament voltage must not exceed +5%.

2. The filament current must not exceed 600A, even momentarily, at any

time.

BR/BW/BY189
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL ANODE CHARACTERISTICS (Negative Grid)
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR189
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AIR FLOW CHARACTERISTIC FOR BR189
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OUTLINE FOR BR189 (All dimensions without limits are nominal)

2687 -—————@——————-
B4 2 FILAMENT POSTS
|
. —(N)— ~(P)piA ON (@) P.COIA.
DIA.. /
! GRID COLLAR
b -~
od [aa) / 16 SCREWS 4 B.A.
é /ém[n ON P.C.DIA.
A | —®oia.
' )
/Xh O D A
=
qH
{f P
q
E)DIA.
{
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 16.750 max 425.5 max J 11.000 max 279.4 max
B 14.000 max 355.6 max K 2.906 max 73.81 max
C 4.750 120.7 L 0.687 17.45
D 12.875 max 327.0 max - M 2.000 50.80
E 11.000 279.4 N 4,703 119.5
F 10.062 max 255.6 max P 0.875 22.23
G 11.000 279.4 Q 2.250 57.156
H 6.000 152.4 R 5.375 136.5

Miltimetre dimensions have been derived from inches.

BR/BW/BY 189
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OUTLINE FOR BW189 (All dimensions without limits are nominal)

2688 t——(D)——= 2 FILAMENT POSTS (G)DIA.
DIA. ON PC.DIA.
| / @
|
%} / GRID COLLAR
| 16 SCREWS 4 BA.
' -— — oN (J)PC. DIA.
®I SO DO
Ao ; J
(5 ’-¢ —Jﬂ—©DIA.

IR DIA

\ —=®
) | * C /

%) =1 -—(P)DIA.
®
DIA.
Ref Inches Mitlimetres Ref Inches Millimetres
A 12.000 max 304.8 max J 5.375 136.5
B 8.625 219.1 K 7.875 max 200.0 max
C 11.000 max 279.4 max L 2.906 max 73.81 max
D 4.703 119.5 M 6.000 162.4
E 0.687 17.45 N 0.500 12.70
F 2.000 50.80 P 5.760 max 146.3 max
G 0.875 22.23 Q 4.500 114.3
H 2.250 57.16
Millimetre dimensions have been derived from inches.
BR/BW/BY 189
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OUTLINE FOR BY189A (All dimensions without limits are nominal)

2 FILAMENT POSTS —(A) >

2689
DIA.
(S)Dia. ON (T)PCDIA. . -
i \ DIA. ? GRID COLLAR
— /l6 SCREWS 4BA.
1 on (V)PCDIA,
N . .
‘ OO0
®
)
dH - »le——(W)DIA.
THERMAL FUSES
l I SEE PAGE 2 I
. -  { A
99 *=T'=‘.
e UL Q)DIA
Low wxren © ©
LEVEL < »lel NDIA.
h |
. o '
- ®—
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 11.000 max 279.4 max M 7.000 177.8
B 12.109 max 307.6 max N 6.562 166.7
C 8.452 214.7 P 5.240 133.1
D 4.703 119.5 Q 6.937 176.2
E 2.000 50.80 R 7.500 190.5
F 0.687 17.45 S 0.875 22.23
G 2.906 max 73.81 max T 2.250 57.156
H 8.053 max 204.5 max U 3.000 76.20
J 3.326 max 84.48 max \Y 5.375 136.5
K 0.250 6.356 w 6.000 152.4
L 0.375 9.63
Millimetre dimensions have been derived from inches.
English Electric Valve Company Limited BR/BW/BY 189
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BR/BW/BY194
Series

R.F. POWER
TRIODES

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Three r.f. power triodes differing only in the method of anode cooling and in
anode dissipation. The tubes have grid terminals suitable for cathode drive
operation. "

Anode cooling:

BR194 . . . . . . . L. forced-air
BwWi94 . . . . . . . L. water; separate jacket
BY194 . . . . . ... vapour; separate boiler unit
Anode dissipation: :
BR194 . . . . . . . . . . . . . . . .4 kW max
BW194,By194 . . . . . . . . . . . . . B0 kW max
Anodevoltage . . . . . . . . . . . . . . 15 kV max
Frequency for full ratings - e e . . . . . . . boO MHz max
Frequency at reduced ratings . . G 0] MHz max
Typical output power (class C telegraphy) Coe . 115 kW
GENERAL
Electrical
Filament . . . .« .« . . . . . . . thoriated tungsten
Filament voltage (see note 1) .o« . . . . . . . 13 \%
Filament current Coe Coe 240 A
Surge filament current {peak) (see note 2) . . . . 600 A max
Filament cold resistance . . . . . . . . . . . 60 me)
Peak usable cathode current . . . . . . . . . 100 A
Perveance . . . C .. ... 217 mAN3?
Amplification factor (Va 7.5kV,13=30A) . . . . 34
Mutual conductance (V4 =9.0kV, 13=4.0A) . . . . 43 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . 60 pF
grid to filament . 1 pF
anode to filament . . . . . . . . . . . . . 1.5 pF

January 1970
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Mechanical

Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weight:
BR194 . . . . . . . . . . . . . 64pounds(29kg) approx
BW194 . . . . oo 28 pounds (12.8kg) approx
BY194¢ . . . . . . . . . . . . . 88pounds (40kg) approx
Mounting position . . . . . . . . . . vertical, filament pins up
Accessories
Filamentleads . . . . . . . . . . . . . . . . . MA130
Grid connector . e e MAGG
Water jacket for BW194 - . . . . . . . . . . Bw4a0o27
Sealing ring (supplied with BW194) .. e MA254
Single boiler unit, integral condenser, for BY194 . . . . . . BY403x9
Single boiler unit, separate condenser required, for BY 194 . . BY4049
Sealing ring (supplied with BY 194) C e e e MA255
- COOLING
Anode

The radiator of the BR194 is designed for use in conjunction with a specially
designed air duct ensuring correct distribution of cooling air. The required
quantity of air is indicated on the graphs (pages 9 and 10) and this must be
supplied not only during but also before the application of any voltages to
the valve.

The anode of the BW194 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4027. A flow of water of 20 to 25imp.
gal/min (91 to 114 1./min) is requnred the temperature of the coolmg water
at the outlet must not exceed 65°C, nor should the temperature rise across
the jacket exceed 15°C.

The BY194 is vapour cooled and may be operated either in boiler unit
BY4039 or BY4049. In BY4039, the steam generated by the anode is con-
densed by means of an internal water cooled condenser. The steam produced
in BY4049 is led away by suitably insulated tubing for condensation at some
convenient point external to the boiler unit.

Filament and Grid Seals

The temperature of the f||ament and grid seals must not exceed 140°C. A
flow of air of 20 to 30ft3/min (0.57 to 0.85m3/min) directed into the fila-
ment header via a 1-inch (25mm approx) diameter nozzle before and during
the application of any voltages is usually adequate for limiting the tempera-
ture of these seals.

Anode Seal and Bulb
The anode seal and bulb temperatures must not exceed 180°C.

BR/BW/BY 194
Page 2



R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C Telegraphy, key down conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . 15 kV max
Anogecurrent . . . . . . . . . . . . . . 10 A max
Anode dissipation:

BR194 . . . . . . . . . . . . . . . . 40 kW max

BW194,By194 . . . . . . . . . . . . . B0 kW max
Grid dissipation . . . . . . . . . 18 kW max
Operating frequency (for fuII ratlngs) . . . . . . . b0 MHzmax
TYPICAL OPERATING CONDITIONS (For amplifier)
Anodevoltage . . . . . . . . . . 10 15 kV
Grid voltage : -900 —900 \Y
Peak r.f. grid drive voltage 1620 1620 V
Anode current . . . . . . . . . . 88 9.6 A
Grid current (approx) . . . . . . . . 1.2 1.2 A
Anode dissipation . . . . . . . . . 18 26 kW
Grid dissipation Coe 870 850 W
Outputpower . . . . . . . . . . 170 115 kW
Efficiency Y &5 80 %
RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max

Filament current at filament voltage 13V 225 255 A
Amplification factor (V4 = 7.5kV,
Ig=30A) . . . . R A 37
Mutual conductance (Va = 9 OkV
I3=4.0A) . . . . . . . . . . . 38 48 mA/V
Grid voltage (negative value)
(Vg =10kV, Iz = 3.0A) 173 195 Vv
Grid voltage (negative value)
(Vag=10kV, I3=0.1A) . . . .. = 345 V
Anode current (Vg = 2.0kV, Vg = +200V) . 1.0 1 A
Anode current (Vg = 4.0kV, Vg =+400V) . 22 32 A
Grid current (V3 = 2.0kV, Vg = +200V) —0.15 +0.25 A
Grid current (V5 = 4.0kV, Vg = +400V) -2.0 +0.5 A
Inter-electrode capacitances:

gridtoanode . . . . . . . . . . 60 78 pF

grid to filament . . . . . . . . . 84 96 pF

anode to filament T 2.0 pF

BR/BW/BY 194
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MAXIMUM ANODE VOLTAGE AGAINST FREQUENCY

Operating Max anode voltage Max anode voltage
frequency C.W. with anode modulation
(MHz) (kV) (kV)
5 15 12
30 10 8.0
NOTES

1. The valve must be operated at the stated filament voltage. Fluctuations in
filament voltage must not exceed +5%.

2. The filament current must not exceed 600A, even momentarily, at any
time.

BR/BW/BY 194
Page 4



TYPICAL ANODE CHARACTERISTICS

Page 5
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TYPICAL GRID CHARACTERISTICS

Ivg=va 7791
24
22
20
(2
T
18 001,
16 T
,\
@
I
14
12 ;qb
10
NS
y,
8 e
6,
] 7N\
u S
n
41—
& ;
3
Z 2 &L
- I
- - B
g =
g 0 —
O
g i
& -2 i
0 2 4 8 10
ANODE VOLTAGE IN KILOVOLTS
BR/BW/BY 194

Page 6



TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR194

ANODE PLUS GRID DISSIPATION IN KILOWATTS
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TYPICAL AIR FLOW CHARACTERISTIC FOR BR194

2795
210
1
© y
Z 1
s V.
<
w
[+4
xax 5
b e
§ s
i 5 13
0
-4
i ¥ 1o
-t
-
& s
[+ 4
Iz 9
0 35 40 45 50 55 60
AR FLOW IN CUBIC METRES PER MINUTE
9
8 -
O
Z 7
(=}
]
o /
& 6
h
W
Z [+ 4
g o
< 5
b 3
" A
&
(24
g 4
&3
[v o
<2 3
1000 1200 1400 1600 1800 2000
AR FLOW IN CUBIC FEET PER MINUTE
BR/BW/BY194

Page 10

v e »op-

ERE TP

NEF R e



OUTLINE FOR BR194 (All dimensions without limits are nominal)

(8)—

2781 i A >
DIA. ‘ 2 FILAMENT POSTS
D e—(C)—» | (@0 oN R)PCOA.
. DIA. /
I
|_GRID COLLAR
/ |16 SCREWS 4BA.
Q::j - e on(SPcon.

DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 24.125 max 612.8 max M 3.091 + 0.062 78.51 + 1.57
B 11.000 max 279.4 max N 1.432 + 0.062 36.37 + 1.57
C 4.703 119.5 P 1.437 max 36.50 max
D 2.000 50.80 Q 0.875 22.23
E 0.687 17.45 R 2.250 57.15
F 2.906 max 73.81 max S 5.375 136.56
G 2.298 58.37 T 6.000 max 152.4 max
H 20.000 max 508.0 max U 9.385 max 238.4 max
J 11.893+0.187 302.1+4.75 Vv 7.666 + 0.031 194.7 + 0.8
K 3.091 + 0.062 78.51 + 1.57 w 7.750 + 0.031 196.9 + 0.8
L 2.786 + 0.062 70.76 + 1.57 X 4.531 max 115.1 max
Millimetre dimensions have been derived from inches.

BR/BW/BY 194
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OUTLINE FOR BW194 (All dimensions without limits are nominal)

2800 = (A)- >
DIA. 2 FILAMENT POSTS

(? . amCand PO GLE

GRID COLLAR

16 SCREWS 4BA.
. ON (V)PCDIA.

) 4
|
4———’-—@0&
© |
Y \ /
- oty (@pia
Ref Inches Millimetres Ref Inches Millimetres
A 8.062 max 204.8 max J 5.375 136.5
B 11.875 max 301.6 max K 0.875 22.23
C 12.750 max 323.9 max L 2.250 57.15
D 4.703 119.5 M 6.000 152.4
E 2.000 50.80 N 0.500 12.70
F 0.687 17.45 P 5.760 max 146.3 max
G 2.906 max 73.81 max Q 4.500 114.3
H 7.750 max 196.9 max
Millimetre dimensions have been derived from inches.
BR/BW/BY 194
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OUTLINE FOR BY194 (All dimensions without limits are nominal)

(i

2786 g—@__.
DIA.
2 FILAMENT POSTS
E <—§2——>/@D|A. oN (TP.CDIA
GRID COLLAR
® e
/ |16 SCREWS 4BA.
: : ? oot ool |oN(V)PCDA
5 | & 1 40 DO\
< w)
- (W)ola.
é) Y \ \C? (?
—, :
~N— 7 —f
LOW WATER -
LEVEL
OLTY
dCP <+ pa—(R)DIA
—(N)DIA.
Y v ‘ _J
a—(P)—»
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 11.000 max 279.4 max M 9.500 241.3
B 12.109 max 307.6 max N 6.562 166.7
C 13.000+ 0.062 330.2+ 1.6 P 4.750 120.7
D 4.703 119.5 Q 6.937 176.2
E 2.000 50.80 R 7.500 190.5
F 0.687 17.45 S 0.875 22.23
G 2.950 max 74.93 max T 2.250 57.156
H 8.053 max 204.5 max U 3.000 76.20
J 3.326 max 84.48 max \Y 5.375 136.5
K 0.250 6.35 W 6.000 152.4
L 0.625 15.88
Millimetre dimensions have been derived from inches.
English Electric Valve Company Limited BR/BW/BY 194
Chelmsford, Essex, England Page 13
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BR/BW/BY1102
Series

R.F. POWER
TRIODES

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Four r.f. power triodes intended primarily for industrial service. They differ
only in the method of anode cooling and in anode dissipation.

Anode cooling:

BR1102 . . . . . . o forced-air

BW1102 .-. . . . . . .. ... water; separate jacket

BW1102J2 .. . . . . . . . . . . . . . water integral jacket

By1o02 . . . . . . 0L vapour; separate boiler unit
Anode dissipation:

BR1102, BW1102, BW1102J2 ... . . . . .20 kW max

Byto02 . . . . . . . . . . . . . . . . 25 kW max
Anode voltage . . O kV max
Frequency for full ratmgs .o . . . . . B0 MHz max
Typical output power (class C unmodulated) . . . . B3 kW
GENERAL
Electrical _
Filament . . . Ce e thoriated tungsten
Filament voltage (see note 1) .o . ... . . . 82 V
Filament current - .. . . .230 A
Surge filament current (peak) (see note 2) . . . . .600 A max
Filament cold resistance . . . . . . . . . . . 43 m&2
Peak usable cathode current Y 4 16 A
Perveance . . .. . . . 125 mA/N?
Amplification factor (Va = 9 OkV Ia = 2 OA) ... . 42
Mutual conductance (Vg = 10kV, I3=15A) . . . . 20 mA/V
Inter-electrode capacitances:

gridtoanode . . . . . . . . . . . . . . 37 pF

grid to filament 4 1 | pF

anode to filament .. . ... ... . . 0>b pF

March 1870
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Mechanical

Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weights:
BR1102 . . . . . . . . . . . . . 41 pounds(19kg) approx
BW1102 = . . . . . . . . . . . 10% pounds (4.7kg) approx
BW1102J2 . . . . . . . . . . . . 15 pounds (6.8kg) approx
BY1102 . . . . . . . . . . . .. 41 pounds (19kg) approx
Mounting position . . . . . . . . . . . vertical, filamentend up
Accessories
Filamentleads . . . . . . . . . . . . . . . . . MA131
Grid connector . . . . . . . . ... MAG6
Water jacket for BW1102 . . . . . . . . . . . . . BW4028
Sealing ring (supplied with BW1102) . . . . . . . . . . MA251
Single boiler unit, integral condenser, for BY 1102 .. . . . BY4031
Double boiler unit, integral condenser, for BY1102 . . . . . BY4030
Sealing ring (supplied with BY1102) . . . . . . . . . . MA246
COOLING
Anode

The BR1102 air cooling requirements are shown on pages 9 and 10. The
required air flow should be delivered through the radiator before and during
the application of any voltages. Filament power, anode power and air flow
may be removed simultaneously.

The anode of the BW1102 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4028. A flow of water of 5imp.gal/min
(23 1./min) is required; the temperature of the cooling water at the outlet
must not exceed 65°C, nor should the temperature rise across the jacket
exceed 15°C. Type BW1102J2 has an integral water jacket (see outline
drawing, page 14). Minimum water cooling requirements are shown on page
11; higher rates of flow should be used where possible.

The BY 1102 is vapour cooled and may be operated either singly in boiler
unit BY4031 or in pairs in boiler unit BY4030. In both units, the steam
generated by the anode is condensed by means of an internal water cooled
condenser.

BR/BW/BY 1102
Page 2
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Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20 to 30ft3/min (0.57 to 0.85m3/min) directed into the fila-
ment header via a 1-inch {25mm approx) diameter nozzle before and during
the appfcation of any voltages is usually adequate for limiting the tempera-

ture of these seals.

Anode Seal and Bulb

The anode seal and bulb temperatures must not exceed 180°C..

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C unmodulated conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage (see note 3) 12 kV max
Anode current : 7.5 A max
Anode dissipation (see note 4)
BR1102, BW1102, BW1102J2 20 kW max
BY 1102 25 kW max
Grid dissipation : 1.0 kW max
Operating frequency (for full ratmgs) 50 MHz max
TYPICAL OPERATING CONDITIONS
Anodevoltage . . . . . . . . . . 90 12 kV
Gridvoltage . . . . . . . . . —655 —720 V
Grid resistor . . . Ce e 625 720 Q2
Peak r.f. grid drive voltage .. . . . 14% 1520 Vv
Anodecurrent . . . . . . . . . . b8b 5.85 A
Grid current (approx) . . . . . . . . 105 1.0 A
Anode dissipation . . . . . . . . . 166 17.2 kW
Grid dissipation . . . . . . . . . 735 720 W
Outputpower . . . . . . . . . . 37 53 kW
Efficiency . . .. ... . . .10 75.5 %
Load-resistance . . . . . . . . . 700 1020 Q2
BR/BW/BY 1102
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max
Filament current at filament voltage 8.2V . 207 253 A
Ampllflcatlon factor (V4 =9.0kV,
20A) ¢ . . . . . . . 355 48.5

Mutual conductance (Va = 10kV
la=15A) . . . . . . . . . . . 1bb 24.5 mA/V

Grid voltage (negative value)

(Va=10kV, I3=01A) . . . . . . . - 340 \
Grid voltage (negative value)
(Va=10kV,13=20A) . . . . . . . 95 135 \Y,
Anode current (V4 = 2.0kV,
Vg =+250V) . . . . . . . . . . 38 8.8 A
Grid current (V4 = 2. OkV
Vg=+250V) . . . . . . . . . . 025 — A
Anode current (Vg = 4. OkV,
Vg=+200V) . . . .. . . . . . b2 10.4 A
Grid current (V5 = 4. OkV
Vg=+250v) . . . . . . . . . . . =01 0.5 A
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . 32 42 pF
grid to filament P - ¥4 54 pF

NOTES

1.

The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5%.

The filament current must not exceed this value, even momentarily, at any
time.

This is the highest nominal operating voltage to be used. |t makes allow-
ance for the normal mains voltage fluctuations as weil as tolerances in the
equipment.

The valve can dissipate higher powers for periods up to 15 seconds pro-
vided that the average over a long period does not exceed the maximum
stated.

BR/BW/BY 1102
Page 4
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR1102
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AIR FLOW CHARACTERISTIC FOR BR1102
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MINIMUM WATER COOLING REQUIREMENTS FOR BW1102J2
(Higher rates of flow should be used where possible)
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OUTLINE FOR BR1102

2595 ‘-———@——w
DIA. 2 FILAMENT_POSTS
@ @ « |—O— /®D|A. oN () PC.DIA.
DA |
% . GRID COLLAR
! 1
T / =6 stots () wie
A | “BY (U DEEP
Qb {© o
®

S
- Lo ¢

8 ®

» -
Ref Inches Millimetres Ref Inches Millimetres
A 12.500 max 317.5 max L 0.205 5.21
B 5.937 150.8 M 10.000 max 254.0 max
C 6.000 max 152.4 max N 0.562 14.27
D 1.000 25.40 P 9.500 max 241.3 max
E 0.734 18.64 Q 11.813 max 300.1 max
F 5.630 143.0 R 6.687 169.8
G 4,703 119.5 S 10.437 265.1
H 0.625 15.88 T 3.570 max 90.68 max
J 2.250 57.15 U 8.375 max 212.7 max
K 0.153 3.89
Millimetre dimensions have been derived from inches.

BR/BW/BY 1102
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OUTLINE FOR BW1102
2507 ——@——-——
DIA.
e—(G)—» 2 FILAMENT POSTS
. ‘DIA. DIA. ON P.CDIA.
¥ £ g #g’ GRID COLLAR
|
T / \ 16 SLOTS (K) WIDE
8v (L) DEEP
®
DIA.
Y & )
' T IL-—— (P)DIA.
(Q)DIA.
B
|
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 10.375 max 263.5 max J 2.250 57.156
B 8.250 209.6 K 0.163 3.89
C 6.000 max 152.4 max L 0.205 5.21
D 1.000 25.40 M 7.875 max 200.0 max
E 0.734 18.64 N 0.250 6.35
F 5.630 143.0 P 3.875 98.43
G 4.703 119.5 Q 4.500 max 114.3 max
H 0.625 15.88 R 3.250 82.55
Millimetre dimensions have been derived from inches.
BR/BW/BY 1102

Page 13



OUTLINE FOR BW1102J2

2598

—E—

DIA.

d—@-——ﬂ

% .

2 FILAMENT POSTS

. DIA. /®D|A. oN (J)PCDIA.

L
it

GRID COLLAR
16 SLOTS (K) WIDE
By (L) DEEP
DIA.
(n
.?. -
O,
DIA

L oia.

OUTLEY

WATER CONNECTORS
3/8 STRAIGHT UNION
CONE JOINT (TO BS1010)

INLET l TO FIT YORKSHIRE No'l

4 HOLES L——@——‘

Ref Inches Millimetres Ref Inches Millimetres
A 11.200 max 284.5 max M 8.375 212.7
B 8.750 222.3 N 0.125 3.18
C 6.000 max 152.4 max P 7.866 199.8
D 1.000 25.40 Q 3.562 90.47
E 0.734 18.64 R 2.000 50.80
F 5.630 143.0 S 6.500 165.1
G 4.703 119.5 T 5.000 127.0
H 0.625 15.88 U 0.375 9.53
J 2.250 57.15 \ 5.000 127.0
K 0.153 3.89 w 6.500 165.1
L 0.205 5.21 X 4.000 max 101.6 max
Millimetre dimensions have been derived from inches.
BR/BW/BY 1102
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OUTLINE FOR BY 1102

2596 ~*®——.

DIA.

g GRID COLLAR
ﬁ/u; sLoTs (K) WIDE

? \\BY (L) oeep

P 7 ]
.

2 FILAMENT POSTS
. oA /® DIA.ON (J)PCDIA.

T l . . |
Low ——Lhn—@DlA.
® WATER
LEVEL
e
DIA.
DIA.
Ref Inches Millimetres Ref iInches Millimetres
A 10.250 max 260.4 max L 0.205 5.21
B 8.562 + 0.062 217.5+ 1.57 M 7.750 max 196.9 max
C 6.000 max 152.4 max N 0.625 15.88
D 1.000 25.40 P 3.000 76.20
E 0.734 18.64 Q 6.937 176.2
F 5.630 143.0 R 0.875 22.23
G 4.703 119.5 S 5.750 146.1
H 0.625 15.88 T 6.375 161.9
J 2.250 67.16 U 3.500 88.90
K 0.153 3.89 \/ 5.312 134.9
Millimetre dimensions have been derived from inches.
English Electric Valve Company Limited BR/BW/BY 1102
Chelmsford, Essex, England Page 15
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BR1106

R.F. POWER
TRIODE

L

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Forced-air cooled transmitting triode with grid terminal suitable for cathode

drive operation.

Anode dissipation

Anode voltage :
Frequency for full ratmgs
Frequency at reduced ratings
Output power (class C telegraphy)

GENERAL

Electrical

Filament
Filament voltage (see note 1)
Filament current
Surge filament current (peak) (see note 2)
Filament cold resistance
Peak usable cathode current
Perveance
Amplification factor (Va 6 5kV Ia
Mutual conductance (Vg = 5.0kV, I3 = 1.5A)
Inter-electrode capacitances:

grid to anode

grid to filament

anode to filament

Mechanical

Overall length .
Overall diameter
Net weight
Mounting position

Accessories
Filament leads

1.0A)

10 kW max
6.6 kV max
30 MHz max
220 MHz max
15.6 kW

thoriated tungsten

. b0 \%
175 A
400 A max

3.8 m&2
20 A
2.0 mA/Vv3?
30
28 mA/V
24 pF
44 pF
0.75 pF

11.062 inches (281Tmm) max
6.406 inches (162.7mm) max
18 pounds (8.2kg) approx
vertical, either way up

MA131

February 1970
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COOLING
Anode

The air. cooling requirements are shown on pages 8 and 9. The required air
flow should be delivered through the radiator immediately before and during
the applicat'l‘on of any voltages. Filament power, anode power and air flow
may be removed simultaneously.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20ft3/min (0.57m3/min) directed into the filament header via a
1-inch (25mm approx) diameter nozzle before and during the application of
any voltages is usually adequate for limiting the temperature of these seals.

Anode Seal and Bulb

The anode seal and bulb temperatures must not exceed 180°C.

R.F. POWER AMPLIFIER OR OSCILLATOR
(Class C telegraphy, key down conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage (seepage3) . . . . . . . . . . 66 kV max
Anode dissipation . . . . . . . . . . . . . 10 kW max
Grid dissipation . . . . . . . . . . . . . 300 W max
Operating frequency . . . . . . . . . . . . . . see page 3

TYPICAL OPERATING CONDITIONS (below 30MHz)

Anodevoltage . . . . . . . . . . . . . . 60 kV
Gridvoltage . . . . . . . . . . . . . 430 V
Peak r.f. grid drive voltage . . . . . . . . . 830 V
Anodecurrent . . . . . . . . . . . . . . 372 A
Grid current (approx) . . . . . . . . . . . . 044 A
Anode dissipation . . . . . . . . . . . . . 6.82 kW
Grid dissipation . . . . . . . . . . . . . 150 W
Outputpower . . . . . . . . . . . . . . 1656 kW
Efficiency . . . . . . . . . . . . . . . . 695 %

BR1106

Page 2
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max
Filament current at filament voltage 5.0V . . 162 185
Amplification factor (V53 =6.5kV, I3=1.0A) . 26 34
Mutu# conductance (Vg =5.0kV, I3= 1.6A) . 24 32
Anode current (Vg = 2.0kV, Vg=+200v) . . 79 9.1
Grid current (V= 2.0kV, Vg=+200v) . . . O 0.6
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . 22 26.5
grid to filament Y & B ' 45.75
anode to filament .« « . . . . . . 045 0.9
MAXIMUM ANODE VOLTAGE AGAINST FREQUENCY
Operating Max anode voltage Max anode voltage
frequency c.W. with anode modulation
(MHz) (kV) (kV)
30 6.6 5.3
220 6.0 4.8
NOTES

1. The valve must be operated at the stated filament voltage. Fluctuation in

filament voltage must not exceed +5%.

2. The filament current must not exceed 400A, even momentarily, at any

time.

BR1106
Page 3
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS

800 CURRENTS IN AMPERES
< ANODE
L 2 000
y,
y
600 -
7, >
i 8“
- 'S
p p
] P A\ ;
C —
400 —_—
: i =
- ; 4
|
l 1
200
1 = P~
1 i€
| | el ] | 1D
’Hh 1 = S - * 12
[ N "FIE. - 2
o | e
|
asgs
|
J
=200
\
id
3
>
Z -~ 400
w
g
g
Q
g 600
1 2 3 4 S 6 7 8

ANODE VOLTAGE IN KILOVOLTS

BR1106
Page 7



AIR COOLING REQUIREMENTS
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TYPICAL AIR FLOW CHARACTERISTIC
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OUTLINE

3007 - @ >
DiA.
(D) 2 FILAMENT
. POSTS (N)DIA.
A B % 3
GRID
l ! CONNECTION
<G> é i i
% (PO
ANODE
@ } l - J CONNECTION
(g - DIA.
®
v ? C - ©ow
. v ) G
S ®- -
Ref Inches Millimetres Ref Inches Millimetres
A 11.062 max 281.0 max K 0.500 min 12.70 min
B 6.375 + 0.031 161.9+ 0.8 L 0.500 + 0.031 12.70+ 0.79
C 3.685 + 0.025 93.60 + 0.64 M 1.150 max 29.21 max
D 1.710+ 0.040 43.43 + 1.02 N 0.625 + 0.002 15.875 + 0.051
E 0.812 min 20.62 min P 4.125 max 104.8 max
F 1.907 min 48.44 min Q 3.375 max 85.73 max
G 5.421 + 0.140 137.7 + 3.6 R 1.187 30.15
H 4.094 max 104.0 max S 6.000 + 0.094 152.4 + 2.4
J 2.656 + 0.093 67.46 + 2.36
Millimetre dimensions have been derived from inches.
English Electric Valve Company Limited BR1106
Chelmsford, Essex, England Page 10
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R.F.

BR1115

POWER
TRIODE

GENERAL

The BR1115 is a forced-air cooled triode designed primarily for industrial
service. It is a maintenance type and therefore only abridged data are given

on this sheet. Full information is available on request.

Filament . . . . . . . . . . . . . . . . thoriated tungsten
Filamentvoltage . . . . . . . . . . . . . 15 Y,
Filament current G 1 A
Peak usable cathodecurrent . . . . . . . . . . 14 A
Perveance . . ... . 20 mA/N
Amplification factor (Va| 4 OkV 'a 1 OA) .. . . 30

Mutual conductance (V4 = 4.0kV, Ia 1.0A) . . . . 20 mA/V
Grid connector . . S C e MAGGA
R.F. POWER AMPLIFIER OR OSCILLATOR

(Class C unmodulated conditions, cne valve)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . 60 kV max
Anode current . . . . . . . L. ... 1.75 A max
Anode dissipation . . . . . . . . . . . . . 30 kW max
Gridvoltage . . . . . . . . . . . . . . . —10 kV max
Gridcurrent . . . . . . . . . . . . . . . 035 A max
TYPICAL OPERATING CONDITIONS

Anodevoltage . . . . . . . . . . 40 6.0 kV
Gridvoltage . . . . . . . . . . =300 —-400 Vv
Grid resistor . . . Ce e 880 1150 2
Peak r.f. grid drive voltage S 550 660 \%
Anode current . . . . . . . . . . 1.54 1.64 A
Grid current {approx) . . . . . . . . 0.342 0.347 A
Anode dissipation . . . . . . . . . 222 2.7 kW
Grid dissipation . . . . . . . . . . 8b 90 W
Drivingpower . . . . . . . . . 188 229 W
Qutputpower . . . . . . . . . . 394 7.15 kW
Efficiency . . . . . . . . . . . . 64 72 %
Load resistance . . . . . . . . . 1065 1150 Q

March 1970




OUTLINE

3026 @—— el —
3 LEADS
THICK \_ |! , FILAMENT
\ . \Tr‘ T FILAMENT MID TAP
6 HOLES 1 /
DIA. |
CE) @ \N#-"§,_ -.# I
ettt ate—(U)DIA.
! C? ﬁD il CK) GRID COLLAR
\ l l #hl . [ —
8 SLOTS
T } * " L) WiDE BY
1 »H=(B)DIA. ™ DElEP
ta—(P)DIA.
® —— \ ,
g@
A A
' - N
' SEE NOTE ~ A | TN
| S ——]
- : @DIA. I
DIA.
Ref Millimetres Inches Ref  Millimetres Inches
A 200.0 max 7.874 max L 4.62 + 0.1 0.182 + 0.004
B 116.0+ 0.5 4,567 + 0.020 M 5.2+0.2 0.205 + 0.008
C 133.5+ 3.0 5266 +0.118 N 70.0 max 2.756 max
D 8.0+05 0.315+ 0.020 P 116.0 max 4.567 max
E 89.0+ 20 3.504 + 0.079 Q 24.0 max 0.945 max
F 3.6+0.1 0.142 + 0.004 R 1175+15 4.626 + 0.059
G 9.5 0.375 S 57.5 max 2.264 max
H 1.5+0.2 0.059 + 0.008 T 54.0+ 25 2.126 + 0.098
J 65.0+ 8.0 2.559 + 0.315 U 100.0 max 3.937 max
K 100.0+ 8.0 3.8937 + 0.315 Vv 4x 0.25 4 x 0.010

Inch dimensions have been derived from millimetres.

Note The plane of the filament leads will be parallel to plane A-A’ to
within 3%°.

English Electric Valve Company Limited BR1115

Chelmsford, Essex, England Page 2
Printed in England
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BR/BW/BY1121
Series

R.F. POWER
TRIODES

.
The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Five r.f. power triodes intended primarily for industrial service. They differ
only in the method of anode cooling and in anode dissipation.

Anode cooling:

BR1127 . . . . . . . . . . . . . . . . . . . forced-air
BW1121 . . . . . . . . . . L L. water; separate jacket
BW1121J1 . . . . . . . . . . . . . . water; integral jacket
BWt121J2 . . . . . . . . . . . . . . water integral jacket
BY1121 . . . . . . . . . . . . . vapour separate boiler unit
Anode dissipation:
BR1121,BW1121,BW1121J1, BW1121J2 . . . . . 1b kW max
BY1121 . . . . . . . . . . . . . . . . 18 kW max
Anode voltage . . . ¢ kV max
Frequency for full ratlngs . .. . . B0 MHz max
Output power (class C unmodulated condltlons) . . . B0 kW
GENERAL
Electrical
Filament . . . . . . . . . . . thoriated tungsten
Filament voltage (see note 1) . . . . . ... . . ©beo V
Filament current - Coe 230 A
Surge filament current (peak) (see note 2) C 600 A max
Filament cold resistance . . . . . . . . . . . 3b m&2
Peak usable cathode current Y < o) A
Perveance . . ... .. ... 23 mAN
Amplification factor (Va 6.0kV,13=30A) . . . . 38
Mutual conductance (Vg =7.0kV, 13=3.0A) . . . . 45 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . b4 pF
grid to filament . . . . . . . . . . . . . 85 pF
anode to filament A O X pF

March 1970
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Mechanical
Overalldimensions . . . . . . . . . . . . seeoutlinedrawings
Net weight:
BR1121t . . . . . . . . . . . . . 35pounds (16kg) approx
BW1121 . . . .« . . . . . . 10pounds (4.6kg) approx
BW1121JT™ BW1 121J2 .« .« . . . . . 14% pounds (6.6kg) approx
BYy11t21 . . . . . . . . . . . . . 31pounds(14.1kg) approx
Mounting position . . . . . . . . . . . vertical, filament end up
Accessories
Filamentleads . . . . . . . . . . . . . . . . . MA131
Grid connector . . e . e . . ... .. . . . . . MAbb
Water jacket for BW1 121 C . . . . . . . . . . BwWaox4
Sealing ring (supplied with BW1 121) Co .. . . . MA251
Double boiler unit, integral condenser, for BY1121 . . . . . BY4032
Single boiler unit, integral condenser, for BY1121 . . . . . . BY4033
Single boiler unit, separate condenser required, for BY1121 . . BY4063
Sealing ring (supplied with BY1121) . . . . . . . . . . MA246
COOLING
Anode

The BR1121 air cooling requirements are shown on pages 9 and 10. The
required air flow should be delivered through the radiator before and during
the application of any voltages. Filament power, anode power and air flow
may be removed simultaneously.

The anode of the BW1121 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4034. Minimum water cooling require-
ments for the BW1121 in a BW4034 water jacket are shown on page 11. The
rates of flow given apply to valves with clean anode surfaces; higher values
should be used where possible.

Types BW1121J1 and BW1121J2 have integral water jackets and differ only in
the location of the water inlet and outlet connectors (see outline drawings,
pages 14 and 15). Minimum water cooling requirements are shown on page
11; higher rates of flow should be used where possible.

The BY 1121 is vapour cooled and may be operated either singly in boiler unit
BY4033 or BY4063, or in pairs in boiler unit BY4032. In BY4032 and
BY4033, the steam generated by the anode is condensed by means of an
internal water cooled condenser. The steam produced in BY4063 is led away
by suitably insulated tubing for condensation at some convenient point
external to the boiler unit.

BR/BW/BY 1121
Page 2



Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20 to 30ft>/min (0.57 to 0.85m?/min) directed into the fila-
ment header via a 1-inch (25mm approx) diameter nozzle before and during
the gpplication of any voltages is usually adequate for limiting the tempera-
tures of the seals.

Anode Seal and Bulb
The anode seal and bulb temperatures must not exceed 180°C.

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C unmodulated conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage (seenote3) . . . . . . . . . . 10 kV max
Anodecurrent . . ... . . . . . . . . . . bb A max
Anode dissipation:
BR1121,BW1121, BW1121J1,BW1121J2. . . . . 1b kW max
BYy11217 . . . . . . . . . . . . . . . . 18 kW max
Grid dissipation . . . . . . . . . . . . . . 10 kW max
Frequency (for fullratings) . . . . . . . . . . b0 MHz max

TYPICAL OPERATING CONDITIONS

Anodevoitage . . . . . . . . . . 80 10 kV
Gridvoltage . . . . . . . . . . —420 —470 V
fromgrid resistor . . . . . . . . 510 746 Q2
Peak r.f. griddrivevoltage . . . . . 890 930 Vv
Anodecurrent . . . . . . . . . . 64 6.4 A
Grid current (approx) . . . . . . . . 082 0.63 A
Anode dissipation . . . . . . . . . 112 13 kW
Grid dissipation . . . . . . . . . 386 290 W
Drivingpower . . . . . . . . . 730 5856 W
Outputpower . . . . . . . . . . 40 51 kW
Efficiency . . . . . . . . . . . . 178 80 %
Load resistance . . . . . . . . . 665 830 Q2
BR/BW/BY 1121
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max

Filament current at filament voltage 6.6V 216 244 A
Amphflcatlon factor (V5 = 6.0kV,

=3. OA) Coe .. . . 33 45
Mutual conductance (Vg = 7 OkV

=3.0A) . . . . . . . . . 40 50 mA/V
Grld voltage (negative value) ' :
(Va=6.0kV,13=0.1A) . . . . .= 200 Vv
Anode current (Vg = 1.5kV, Vg = +6OOV) .3 40 A
Grid current (Vg = 1.5kV, Vg =+600V) . . 5.0 8.0 A
NOTES

1. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5%.

2. The filament current must not exceed 600A, even momentarily, at any
time. :

3. This is the highest nominal operating voltage to be used. It makes allow-
ance for the normal mains voltage fluctuations as well as tolerances in the
equipment.

4. The valve can dissipate higher powers for periods up to 15 seconds pro-
vided that the average over a long period does not exceed the maximum
stated.

BR/BW/BY 1121
Page 4




TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR1121
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AIR FLOW CHARACTERISTIC FOR BR1121
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MINIMUM WATER COOLING REQUIREMENTS FOR BW1121/J1/J2
(Higher rates of flow should be used where possible)
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OUTLINE FOR BR1121 (All dimensions without limits are nominal)

2620 f‘——@—’
DIA.
2 FILAMENT POSTS
? D o SiA /®DIA. oN (DPcDiA
GRID COLLAR
\16 SLOTS (H) WIDE
f / X BY (J)DEEP
4 )
<A> lg— hL—@DIA,
N)DIA.
~
= e ®
B
DiA.
Ref Inches Millimetres Ref Inches Millimetres
A 17.000 max 279.4 max K 0.625 15.88
B 4.500 114.3 L 2.250 57.15
C 6.000 max 152.4 max M 8.375 max 212.7 max
D 1.000 25.40 N 8.000 max 203.2 max
E 0.734 18.64 P 10.500 max 266.7 max
F 5.630 143.0 Q 5.937 150.8
G 4.703 119.5 R - 7.625 193.7
H 0.153 3.89 S 7.062 max 179.4 max
J 0.205 5.21
Miltimetre dimensions have been derived from inches.
BR/BW/BY 1121
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OUTLINE FOR BW1121 (All dimensions without limits are nominal)

2621 il J_\\F/ —
DIA.
. 2 FILAMENT POSTS
C? = @DIA. '//@om.on OLIIY
' ' 16 SLOTS (H) WIDE
b * g GRID COLLAR 8y (J)DEEP
'}
[ \
® b
™ | @&+ @
H O
ﬁ l——+ P)DIA. DIA.
e + R)DIA. VIEW FROM ABOVE
N |
DIA.
Ref Inches Millimetres Ref Inches Miltimetres
A 9.375 max 238.1 max J 0.205 5.21
B 5.625 142.9 K 0.625 15.88
C 6.000 max 152.4 max L 2.250 57.15
D 1.000 25.40 M 6.875 max 174.6 max
E 0.734 18.64 N 0.250 6.35
F 5.630 143.0 P 3.875 98.43
G 4.703 119.6 Q 3.250 82.56
H 0.163 3.89 R 4.500 114.3
Millimetre dimensions have been derived from inches.
BR/BW/BY 1121
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OUTLINE FOR BW1121J1 (All dimensions without limits are nominal)

2622 F $n—-®DIA.

I || 2 FLAMENT
, ~POSTS ®DIA.
f GRID

COLLAR
\

/ ~
® ¢ E
T 16 sLots (H) | .

WIDE B8y
DEEP

r—@
0

H f — OUTLET
DIA. — WATER CONNECTORS
' 3, STRAIGHT UNioN YIEW FROM ABOVE
P ] L

@) C> = CONE JOINT (TO BS.1010)

- TO FIT YORKSHIRE Noit

<~

4

' X)DIA.

Q)DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 10.250 max 260.4 max N 0.125 3.18
B 6.250 max 158.8 max P 5.150 130.8
C 6.000 max 152.4 max Q 3.562 90.47
D 1.000 25.40 R 6.500 165.1
E 0.734 18.64 S 5.000 127.0
F 5.630 143.0 T 0.376 9.53
G 4.703 119.5 U 5.000 127.0
H 0.163 3.89 Vv 6.500 165.1
J 0.205 5.21 w 1.250 31.75
K 0.625 15.88 X 2.000 50.80
L 2.250 57.15 Y 4.000 max 101.6 max
M 7.750 max 196.9 max
Millimetre dimensions have been derived from inches.
BR/BW/BY 1121
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OUTLINE FOR BW1121J2 (All dimensions without limits are nominal)

2623 - @ —>
' DIA. 2 FILAMENT POSTS
?‘ “—©—’DM' J _()pia. oN (DPCODIA.
[ ' _ @
) |"| é GRID 4 HOLES
| COLLAR DIA.
R EEIE== - ,
r1 \ - XimB
. o 3
b . ®® ,L
M —
! 16 SLOTS (H)] =
WIDE BY (J) | 4 ol =
C:P \ / DEEP & ) )
* l — VIEW FROM ABOVE
l ®
DIA.
<5> @ | WAT"ER CONNECTORS
OiA | 3/8 STRAIGHT UNION
\ CONE JOINT (TO BS.1010)
j} TO FIT YORKSHIRE No 11
; (0 @i 1\
INLET —@J OUTLET
Ref Inches Millimetres Ref Inches Millimetres
A 10.250 max 260.4 max M 7.750 max 196.9 max
B 6.250 max 158.8 max N 0.125 3.18
C 6.000 max 1562.4 max P 5.240 133.1
D 1.000 25.40 Q 3.662 90.47
E 0.734 18.64 R 6.500 165.1
F 5.630 143.0 S 5.000 127.0
G 4,703 119.56 T 0.375 9.53
H 0.153 3.89 U 5.000 127.0
J 0.206 5.21 A 6.500 » 165.1
K 0.625 15.88 w 2.170 55.12
L 2.250 57.15 X 4.000 max 101.6 max
Millimetre dimensions have been derived from inches.
BR/BW/BY 1121
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OUTLINE FOR BY 1121 (All dimensions without limits are nominal)

2624 ‘———@——"
DIA.
? e <:) _W 2 FILAMEN&)POSTS
™ E DIA. DIA. ON PC.DIA.
® 5
! GRID COLLAR
! -
16 SLOTS (H) WIDE
1 [ \ Bv () OEEP
A
DIA.
Q? C? — [
_ S)DIA.
!
—(T)DIA
LOW WATER | |
B LEVEL
_J
DIA.
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 9.250 max 235.0 max L 2.250 57.156
B 5.937 + 0.062 160.80 + 1.57 M 6.750 max 171.5 max
C 6.000 max 152.4 max N 0.250 6.35
D 1.000 25.40 P 4.687 119.0
E 0.734 18.64 Q 2.500 63.50
F 5.630 143.0 R 0.625 15.88
G 4.703 119.5 S 6.375 161.9
H 0.153 3.89 T 5,750 146.1
J 0.205 5.21 U 3.500 88.90
K 0.625 16.88 Vv 5.312 134.9

Millimetre dimensions have been derived from inches.

English Electric Valve Company Limited

Chelmsford, Essex, England

BR/BW/BY 1121
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BR/BW/BY1122
Series

R.F. POWER
TRIODES

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Three r.f. transmitting triodes differing only in the method of anode cooling.
The tubes have grid terminals suitable for cathode drive operation.

Anode cooling: =

BR1122 . . . . . . . . . . . . . . . . . . . forced-air =

BW1122 . . . . . . . . . . . . . . . water separate jacket —

By1122 . . . . . . . . . . . . . vapour; separate boiler unit
Anode dissipation . . . . . . . . . . . . . 10 kW max
Anodevoltage . . . . . . . . . . . . . . 12 kV max
Frequency for full ratings . e e . . . . . . . bO MHz max
Frequency atreducedratings . . . . . . . . . 110 MHz max
Output power (class C telegraphy) . . . . . . . . 29 kW
GENERAL
Electrical
Filament . . . . . . . . . . . . . . thoriated tungsten
Filament voltage (see note 1) . . . . . . . . . 60 \Y,
Filament current .o Ce 115 A
Surge filament current (peak) (see note 2) . . . . 260 A max
Filamentcold resistance . . . . . . . . . . . 6.0 m&2
Peak usable cathodecurrent . . . . . . . . . . 20 A
Perveance . . . .. .. 14 mAN3?
Amplification factor (Va 5 OkV Ia = 1 OA) .o . 37
Mutual conductance (V3 =5.0kV, I3=10A) . . . . 19 mA/V
Inter-electrode capacitances:

gridtoanode . . . . . . . . . . . . . . 3 pF
grid to filament < 4 pF
.anode to filament . . . . . . . . . . . . . 0b pF

March 1970
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Mechanical

Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weights:
BR1122 . . . . . . . . . . . . . 25pounds(11.5kg) approx
BW1122 ¢, . . . . . . . . . . . . b5pounds (2.3kg) approx
BYy1122 . . . . . . . . . . . . . 17 pounds (7.7kg) approx
Mounting position . . . . . . . . . . . vertical, filamentend up
Accessories
Filamentleads . . . . . . . . . . . . . . . . . MA13%
Grid connector . e e e .. ..o .. MAeBBA
Water jacket for BW1 122 .o ... . . . . . . . Bwaoro
Sealing ring (supplied with BW1 122) e . . . . MA252
Boiler unit, separate condenser required, for BY 1 122 o BY4048A
Boiler unit, integral condenser, for BY1122 . . . . . . . . BY4064
Sealing ring (supplied with BY1122) . . . . . . . . . . MA253
COOLING
Anode

The BR1122 air cooling requirements are shown on pages 9 and 10. The
required air flow should be delivered through the radiator before and during
the application of any voltages. Filament power, anode power and air flow
may be removed simultaneously.

The anode of the BW1122 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4070. A flow of water of 2imp.gal/min
(9.1 I./min) is required; the temperature of the cooling water at the outlet
must not exceed 65°C, nor should the temperature rise across the jacket
exceed 15°C.

The BY1122 is vapour cooled and may be operated either in boiler unit
BY4048A or BY4064. In BY4064, the steam generated by the anode is
condensed by means of an internal water cooled condenser. The steam
produced in BY4048A is led away by suitably insulated tubing for conden-
sation at some convenient point external to the boiler unit.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 15ft3>/min (0.43m3/min) directed into the filament header via

BR/BW/BY 1122
Page 2



a 1-inch (26mm approx) diameter nozzle before and during the application of
any voltages is usually adequate for limiting the temperature of these seals.

Anode Seal and Bulb

The anode‘seal and bulb temperatures must not exceed 180°C.

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C Telegraphy, key-down conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage

Anode current

Anode dissipation

Grid dissipation .

Operating frequency (for full ratlngs)

TYPICAL OPERATING CONDITIONS

Anodevoltage . . . . 6.0 8.5 10
Gridvoltage . . . . =300 —450 —-550
Peak r.f. grid drive

voltage . . . . . . 820 950 1060
Anodecurrent . . . . 34 3.1 3.2
Grid current (approx) . . 0.47 0.44 0.3
Anode dissipation . . . b4 6.4 7.0
Grid dissipation . . . 245 220 155
Outputpower . . . . 16 20 25
Efficiency . . . . . . 735 76 78

12 kV max
3.5 A max
10 kW max
500 W max
5.0 MHz max
12 kV
—650 \%
1150 \%
3.0 A
0.21 A

7.0 kW
105 W
29 kW
80 %

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max

Filament current at filament voltage 6.0V . . . 107 121 A
Amplification factor (V43 =5.0kV, I3 =1.0A) . . 34 42
Mutual conductance (V4 =5.0kV,i3=1.0A) . . 15 23 mA/V
Grid voltage (negative value)
(Va=5b.0kV,Ig=10A) . . . . . . . . . & 71 Vv
Grid voltage (negative value)
(Va=10kV, I3=0.1A) . . . . = 380 \Y
Anode current (Vg = 2.0kV, Vg = +2OOV) . . . b1 6.9 A

BR/BW/BY 1122

Page 3
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MAXIMUM ANODE VOLTAGE AGAINST FREQUENCY

Operating Max anode voltage Max anode voltage
frequency C.W. with anode modulation
(MHz) * (kV) (kV)
5 12 10
20 10 8
50 8.5 6.7
110 6.5 5.3
NOTES

1. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed 5%.
2. The filament current must not exceed 260A, even momentarily, at any

time.

N

BR/BW/BY 1122
Page 4
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR1122
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AIR FLOW CHARACTERISTIC FOR BR1122
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OUTLINE FOR BR1122 (AH dimensions without limits are nominal)

2638 o ()
DIA.
2 FILAMENT POSTS
D:, 4 //® p1a. oN (L) PCOIA.
GRID COLLAR
@ 3 WING NUTS 4BA
| V/ONCDPCDM.
A
® oA
C‘D C)DIA.
{
> N)DIA.
L en k] é
qi A
P
B
- S)DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 10.062 max 255.6 max K 0.437 11.10
B 3.812 96.82 L 1.600 38.10
C 4.500 114.3 M 7.813 max 198.5 max
D 1.125 28.58 N 7.625 max 193.7 max
E 0.328 8.33 P 10.125 257.2
F 7.125 181.0 Q 5.250 133.4
G 3.750 95.25 R 7.425 188.6
H 1.000 25.40 S 7.062 max 179.4 max
J 4.375 1111
Millimetre dimensions have been derived from inches.
BR/BW/BY 1122
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OUTLINE FOR BW1122 (All dimensions without limits are nominal)

2639

[-—

h‘ ™ 2 FILAMENT POSTS
:' | (®)oia.oN (D PCOIA.
DIA.

GRID COLLAR

»>ta—(C)DiA.

L3 WING NUTS 4BA.
oN (Q)PCDIA.

L AP T SIS nhal St S-S & SR - RS S50 A g St s

T ot JQ—@DM.

®
—~@oia.
v |
Ref Inches Millimetres Ref Inches Millimetres
A 8.125 max 206.4 max J 4.375 111.1
B 5.375 136.5 K 0.437 11.10
C 4500 114.3 L 1.500 38.10
D 1.125 28.58 M 5.625 max 142.9 max
E 0.328 8.33 N 0.250 6.35
F 7.125 181.0 P 3.250 82.55
G 3.750 95.25 Q 2.000 50.80
H 1.000 25.40
Millimetre dimensions have been derived from inches.
BR/BW/BY 1122
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OUTLINE FOR BY 1122 (All dimensions without limits are nominal)

2640 |- @ >
DIA. 2 FILAMENT POSTS
D s O _(K)oia.oN (L)PCDIA.

. DIA. /
)

GRID COLLAR
@ ‘ L~
L ‘ |3 WING NUTS 4BA.
/ﬂw oN(J) PCDIA.
(a
> @ - bn—-@DtA.
. \ { Y
R) (N !
| A | (D |
A PH Ple—(S)0i.
==
DIA
LOWWATER {1 ]
C@ LEVEL ]
®
- V)DIA.
) |
<«—(U)DiA

) J \_ _J
Ref Inches Millimetres Ref Inches Millimetres
A 8.000 max 203.2 max L 1.500 38.10
B 5.687 + 0.062 144.4+ 1.6 M 5.500 max 139.7 max
C 4.500 115.0 N 0.625 15.88
D 1.125 28.58 P 4.438 112.7
E 0.328 8.33 Q 2.250 57.16
F 7.125 181.0 R 0.875 22.23
G 3.750 05.25 S 5.125 + 0.020 130.2+ 0.5
H 1.000 25.40 T 4.500 + 0.020 114.3+ 0.5
J 4.375 111.1 U 2.250 57.15
K 0.437 11.10 \% 4.000 101.6

Millimetre dimensions have been derived from inches.

English Electric Valve Company Limited BR/BW/BY 1122

Chelmsford, Essex, England Page 13
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BR/BW/BY1124

Series

R.F. POWER
TRIODES

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Five r.f. power triodes intended primarily for industridl service. They differ

only in the method of anode cooling.

Anode cooling:
BR1124
BW1124
BW1124J1
BW1124J2
BY1124
Anode dissipation
Anode voltage .
Frequency for full ratings

Output power (class C unmodulated condmons)

GENERAL

Electrical

Filament . .

Filament voltage (see note 1)

Filament current i

Surge filament current (peak) (see note 2)
Filament cold resistance

Peak usable cathode current

Perveance

Amplification factor (Va 5.0kV, I3 = 1.0A)

Mutual conductance (V5 = 5.0kV, I3 = 1.0A)
Inter-electrode capacitances:

grid to anode

grid to filament

anode to filament

. forced-air

. water; separate jacket
water; integral jacket
water; integral jacket

vapour; separate boiler unit

10 kW max
8.6 kV max

100 MHz max

20 kW

thoriated tungsten

. 6.0 \%
116 A
260 A max

6.0 mS2
20 A
1.4 mA/N?
37
19 mA/V
31 pF
41 pF
0.5 pF

March 1970
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Mechanical
Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weights:
BR1124 . . . . . . . . . ... 22 pounds (10kg) approx
BW1124 ¢ . . . .« . . . . . . 3%pounds (1.6kg) approx
BW1124J1, BW1124J2 .« « . « . . . 7% pounds (3.4kg) approx
By1124 . . . . . . . . . . . . . 15pounds (6.8kg) approx
Mounting position . . . . . . . . . . . vertical, filamentend up
Accessories
Filamentleads . . . . . . . . . . . . . . . . . MA135
Grid connector . . e . . .. ... ... . . . MABbA
Water jacket for BW1124 .o .. . . . . . . . . Bwao29
Sealing ring (supplied with BW1124) S . . . . MA252
Boiler unit, separate condenser required, for BY'1 124 . BY4048A
Boiler unit, integral condenser, for BY1124 . . . . . . . BY4004
Sealing ring. (supplied with BY1124) . . . . . . . . . . MA253
COOLING
Anode

The BR1124 air cooling requirements are shown on pages 9 and 10. The
required air flow should be delivered through the radiator before and during
the application of any voltages. Filament power, anode power and air flow
may be removed simultaneously.

The anode of the BW1124 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4029. A flow of water of 2imp.gal/min
(9.1 I./min) is required; the temperature of the cooling water at the outlet
must not exceed 65°C, nor should the temperature rise across the jacket
exceed 15°C.

Types BW1124J1 and BW1124J2 have integral water jackets (see outline
drawings). Minimum water cooling requirements are shown on page 11;
higher rates of flow should be used where possible.

The BY 1124 is vapour cooled and may be operated either in boiler unit
BY4048A or BY4064. In BY4064, the steam generated by the anode is
condensed by means of an internal water cooled condenser. The steam
produced in BY4048A is led away by suitably insulated tubing for conden-
sation at some convenient point external to the boiler unit.

BR/BW/BY 1124
Page 2
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Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20ft3/min (0:57m3/min) directed into the filament header via a
1-inch (25mm approx) diameter nozzle before and during the application of
any vgltages is usually adequate for limiting the temperature of the seals.

Anode Seal and Bulb

The anode seal and bulb temperatures must not exceed 180°C.

R.F. POWER AMPLIFIER AND OSCILLATOR

(Class C Telegraphy, key-down conditions, one valve)
MAXIMUM RATINGS (Absolute values)

Anode voltage (see note 3) 8.5 kV max
Anode current 3.5 A max
Anode dissipation (see note 4) 10 kW max
Grid dissipation . 500 W max
Frequency (for full ratmgs) 100 MHz max
TYPICAL OPERATING CONDITIONS
Anode voltage . 6.0 8.5 kV
Grid voltage —300 —450 \%
Grid resistor ) 640 1025 Q
Peak r.f. grid drive voltage 820 950 Vv
Anode current 3.4 3.1 A
Grid current (approx) 0.47 0.44 A
Anode dissipation . b4 6.4 kW
Grid dissipation 245 220 W
Driving power 38b 420 W
Output power (see note 5) 15 20 kW
Efficiency . . 73 76 %
Load resistance 900 1400 Q
BR/BW/BY 1124
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max
Filament current at filament voltage 6.0V . . 107 121 A
Amplification factor (V3 =5.0kV, Ig=1.0A) . 34 42
Mutual conguctance (Vg = 5.0kV, I3 = 1.0A) . 15 23 mA/V
Grid voltage (negative value)
(Va=56.0kV, Ig=10A) . . . . . . . . 4 71 \Y
Grid voltage (negative value)
(Vag=10kV, Ig=01A) . . . . . . . . — 380 \Y%
Anode current (Vg = 2.0kV, Vg =+200V) . . 5.1 6.9 A
NOTES

1.

The valve must be.operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5%.

The filament current must not exceed 260A, even momentarily, at any
time.

This is the highest nominal operating voltage to be used. It makes allow-
ance for the normal mains voltage fluctuations as well as tolerances in the
equipment.

The valve can dissipate higher powers for periods up to 15 seconds pro-
vided that the average over a long period does not exceed the maximum
stated.

The output power specified does not take into account the anode circuit
efficiency.

BR/BW/BY 1124
Page 4



TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS

CURRENTS IN AMPERES
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AIR COOLING REQUIREMENTS FOR BR1124
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AIR FLOW CHARACTERISTIC FOR BR1124
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MINIMUM WATER COOLING REQUIREMENTS — BW1124J1, BW1124J2
(Higher rates of flow should be used where possible)
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OUTLINE FOR BR1124 (All dimensions without limits are nominal)

2648 - —((F }————

DIA. 2 FILAMENT POSTS

® e——©@—= | ©on.on O rcon

D | | /GRID COLLAR

[
) é) vi 8 SLOTS (H) WIDE
r ~N 8y () DEeP
A
<> - GLIY
® N |/
[}
v ¥ P
[ i N

T DIA. CRD <5>

(®
Q) DIA.
| Y
Ref Inches Millimetres Ref Inches Millimetres
A 9.500 max 241.3 max K 0.437 11.10
B 4.500 114.3 L 1.500 38.10
C 4.500 114.3 M 6.600 + 0.200 167.6 + 5.1
D 1.125 28.58 N 10.500 max 266.7 max
E 0.375 9.63 P 8.000 max 203.2 max
F 4.562 1156.9 Q 7.062 max 179.4 max
G 3.750 95.25 R 5.937 150.8
H 0.182 4.62 S 6.500 165.1
J 0.205 5.21
Millimetre dimensions have been derived from inches.
BR/BW/BY 1124
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OUTLINE FOR BW1124 (All dimensions without limits are nominal)

2649 [—

B
() ﬂ
DIA. 2 FILAMENT POSTS

OiA. P

(@ | (©DA.ON (LD PCDIA.

[ l /GRID COLLAR

e 8 sLoTs (H) WIDE
é) /4 W BY @DEEP
®
—ste—(C)DIA
LT VT
T e —-L—@}om.
(8)
4——»4—@ DIA.
|
Ref Inches Millimetres Ref Inches Millimetres
A 8.125 max 206.4 max J 0.205 5.21
B 6.375 136.5 K 0.437 11.10
C 4.500 114.3 L 1.500 38.10
D 1.125 28.58 M 5.200 + 0.200 132.1 + 5.1
E 0.375 9.53 N 0.250 6.35
F 4.562 116.9 P 3.250 82.65
G 3.750 95.25 Q 2.000 50.80
H 0.182 4.62
Millimetre dimensions have been derived from inches.
BR/BW/BY 1124
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OUTLINE FOR BW1124J1 (All dimensions without limits are nominal)

2543 -~

DIA.

2 FILAMENT POSTS

=—(©)— | (®pa.on (LPcoia

DIA.

1
GRID COLLAR

—0)——
(m)—»

IV AU

WATER CONNECTORS
3/8 STRAIGHT UNION
CONE JOINT(TO BS.1010)

8 sLoTS (H)

WIDE BY ™

1 @ DEEP
C)DIA.

VIEW FROM ABOVE

—© "l 4 HoLes
‘-—@——‘ @DIA.

4

2)
S

(& b o)—1
OUTLET ! @ TS INLET
la—ske—@)

TO FIT YORKSHIRE NoM
|
2
L‘ —(X)DIA
re——ra—(Q)DIA VIEW FROM BELOW
Ref Inches Millimetres Ref Inches Millimetres
A 8.625 max 219.1 max P 5.062 128.6
B 5.812 147.6 Q 2.306 58.57
C 4.500 114.3 R 5.000 127.0
D 1.125 28.58 S 4.000 101.6
E 0.375 9.63 T 0.267 6.53
F 4.562 116.9 ] 4.000 101.6
G 3.750 85.25 A 5.000 127.0
H 0.182 4,62 w 1.250 31.75
J 0.205 5.21 X 1.250 31.75
K 0.437 11.10 Y 2.687 68.25
L 1.500 38.10 Z 0.469 11.91
M 5.896 149.8 AA 0.625 15.88
N 0.094 2.39 AB 3.625 max 92.08 max
Millimetre dimensions have been derived from inches.
BR/BW/BY 1124
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OUTLINE FOR BW1124J2 (All dimensions without tolerances are nominal)

2645 ‘—‘—@—’
DIA. 2 FILAMENT
+—&—=1| posts (K)Dia.
e
. Cl@ PA L on (L)Pcoia.
? & @ GRID COLLAR
é) ©on
8 SLOTS (H)
) WIDE BY (J)
DEEP
—(Y)DiA. VIEW FROM ABOVE
® WATER CONNECTORS
3/8 STRAIGHT UNION
- . CONE JOINT (TO B.S.1010)
;Eﬁ’ H / TO FIT YORKSHIRE Nol1
INLET ]'\OUTLET
—W
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 8.625 max 219.1 max N 0.094 2.39
B8 6.250 158.8 P 5.000 127.0
C 4500 114.3 Q 2.306 58.57
D 1.125 28.58 R 5.000 127.0
E 0.375 9.53 S 4.000 101.6
F 4562 115.9 T 0.257 6.53
G 3.750 95.25 U 4.000 101.6
H 0.182 462 Vv 5.000 127.0
J 0.205 .21 W 1.422 36.12
K 0.437 11.10 X 5.750 146.1
L 1.500 38.10 Y 2.687 68.25
M 5.806 149.8
Millimetre dimensions have been derived from inches.
BR/BW/BY1124
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OUTLINE FOR BY 1124 (All dimensions without limits are nominal)

2646 <————®———ﬁ
DIA.
@ , 2 FILAMENT POSTS
% * D©|A. > 3 /@om. oN (PCDIA.
l GRID COLLAR
. -~
. DIA.
[} é \ )
3
————vq—@DlA
™) ~
8 SLOTS
WIDE BY Q)
C DEEP
[ ] _ .
f VIEW FROM ABOVE
________ o __ 1 ____]|_LOW_WATER
CB> LEVEL
h 4
DIA.
DIA.
——(O)—»
DIA.
Ref Inches Millimetres Ref inches Millimetres
A 8.000 max 203.2 max L 1.500 38.10
B 5.813 max 147.7 max M 5.350 max 135.9 max
C 4,500 114.3 N 0.250 6.35
D 1.125 28.58 P 0.625 15.88
E 0.375 9.53 Q 2.250 57.15
F 4.562 115.9 R 4.437 112.7
G 3.750 05.25 S 2.250 57.15
H 0.182 4.62 T 4.000 101.6
J 0.205 5.21 U 4.500 114.3
K 0.437 11.10 Vv 5.125 130.2

Millimetre dimensions have been derived from inches.

English Electric Valve Company Limited BR/BW/BY 1124
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BR/BW1126

R.F. POWER
TRIODES

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Two r.f. power triodes intended primarily for industrial service. They differ

only in the method of anode cooling.

Anode cooling:

BR1126

BW1126
Anode dissipation
Anode voltage
Frequency for full ratings
Frequency at reduced ratings
Output power (class C unmodulated)

GENERAL

Electrical

Filament ..
Fitament voltage (see note 1)
Filament current e
Surge filament current (peak) (see note 2)
Filament cold resistance
Peak usable cathode current
Perveance . i
Amplification factor (Vg = —-25V Ia = 0 75A)
Mutual conductance (Vg = 25kV, I3 = 0.9A)
Inter-electrode capacitances:

grid to anode

grid to filament

anode to filament

. forced-air

. water, separate jacket
3.0 kW max

6.0 kV max

. 30 MHz max
110 MHz max

7.0 kW

thoriated tungsten

15 \Y,
. 39 A
230 A max
42 m§2
14 A
20 mA/NV3
30
20 mA/V
23 pF
22.5 pF
0.5 pF

February 1970



Mechanical

Overall dimensions . . . . . . . . . . . . seeoutline drawings'
Net weight:
BR1126 S I 9% pounds (4.45kg) approx
BW1126 . . . . . . . . . . . . . &%pounds(2.0kg) approx
Mounting positon . . . . . . . . . . vertical, filament leads up
Accessories
Gridconnector . . . . . « « . v« o« . . . . . . MABBA
Water jacket for BW1126 . . . . . . . . . . . . . . BW4123
Sealing ring (supplied with BW1126) . . . . . . . . . . MA3156
COOLING
Anode

The BR1126 air cooling requirements are shown on pages 9 and 10. The
required air flow should be delivered through the radiator immediately before
and during the application of any voltages. Filament power, anode power and
air flow may be removed simultaneously. The incoming air temperature must
not exceed 45°C and the radiator temperature (measured on the core at the
end away from the incoming air) must not exceed 180°C.

The anode of the BW1126 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4123. A flow of water of 1.5 to 2.0imp.
gal/min (6.8 to 9.1 I./min) is required; the temperature of the cooling water
at the outlet must not exceed 65°C, nor should the temperature rise across
the jacket exceed 15°C.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 175°C and
150°C respectively. A flow of air of 10 to 15ft*/min (0.28 to 0.43m> /min)
directed into the filament header via a 1-inch (256mm approx) diameter nozzle
before and during the application of any voitages is usually adequate for
limiting the temperatures of the seals.

Anode Seal and Bulb
The anode seal and bulb temperatures must not exceed 150°C.

BR/BW1126
Page 2
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R.F. POWER AMPLIFIER OR OSCILLATOR
(Class C unmodulated conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage (seenote3) . . . . . . . . . . 6.0 kV max
Anodg current . . T 4 A max
Anode dissipation (see note 4) e . . . . . . . 30 kW max
Grid voltage . . . e L. kV max
Grid current (see note 5) O ¢ RC1S) A max
Operating frequency (for full ratings) . . . . . . . 30 MHz max
Anode voltage for operationupto 11OMHz . . . . . 5.0 kV max

TYPICAL OPERATING CONDITIONS (For amplifier)

Anodevoltage . . . . . . . . . . 40 6.0 kV
Gridvoltage . . . . . . . . . . =280 —350 V
Grid resistor . . . . . . . . 83 1130 Y/
Peak r.f. grid drive voltage Ce e 525 600 \%
Anodecurrent . . . . . . . . . . 154 1.63 A
Grid current (approx) . . . . . . . . 0.336 . 0.310 A
Anode dissipation . . . . . . . . . 20 2.7 kW
Grid dissipation . . . . . . . . . . 69 66 W
Drivingpower . . . . . . . . . 163 174 W
Qutputpower . . . . . . . . . . 41 7.1 kW
Efficiency . . . . . . . . . . . . 065 72.5 %
Load resistance . . . . . . . . . 1100 1750 Q
RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
Min Max

Filament current at filament voltage 15V . 36.6 41.3 A
Amplification factor (Vg = —25V, I3 = 0.75A) 25 35
Mutual conductance (Va 2.5kV,I13=09A) 18 24 mA/V
Grid voltage (negative value) ‘
(Vg =6.0kV, I3=50mA) . . . . . . 140 280 Vv
Grid voltage (negative value)
(Va=6.0kV,I3=055BA) . . . . . . 120 240 Vv
Anode current (V3 = 0.3kV, Vg=+150V) . 213 3.24 A
Grid current (V3 = 0.3kV, Vg =+1580V) . . - 1.44 A
Inter-electrode capacitances:

gridtoanode . . . . . . . . . . 195 26.5 pF

grid to filament . . . . . . . . . 18 27 pF

anode to filament . . . . . . . . . 025 0.75 pF

BR/BW1126
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NOTES

1.

The valve must be operated at the stated filament voltage. Fluctuation in

filament voltage must not exceed +5%. The centre-tap lead may be used

for the anode current return but must not be used for the filament current
™

supply.

The filament current must not exceed 230A, even momentarily, at any
time.

This is the highest nominal operating voltage to be used. It makes allow-
ance for the normal mains voltage fluctuations as well as tolerances in the
equipment.

The valve can dissipate higher powers for periods up to 15 seconds
provided that the average over a long period does not exceed the maximum
stated.

The customer should consult English Electric Valve Company Ltd. if the
valve is to be used in r.f. oscillators operating at frequencies of 30MHz or
more and where the direct grid current is likely to exceed 250mA.

BR/BW1126
Page 4
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR1126

ANODE PLUS GRID DISSIPATION IN KILOWATTS
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OUTLINE FOR BR1126

FILAMENT  (E)—w{ te— FILAMENT -
MD TAP /4 3 LEADS
N, THICK
- 6 HOLES I~ |
G \"\E ™ )
| (H)DIA.
R AR 8 sLoTS (X) WIDE
‘ ' 8Y(Y)DEEP
GRID @
l ]':\ fE\ COLLAR H
1 K
[ ]
\
™
~f+—N0A. A o A
8 P4 g
=
DIA.
" “NSEE
C? m_ Qo e—‘—— NOTE
T DIA.
Ref Millimetres Inches Ref Millimetres Inches
A 89.0+ 20 3.504 + 0.079 P 1563.6+ 3.5 6.043 + 0.138
B 200.0 max 7.874 max Q 90.0 max 3.543 max
C 4.75 max 0.187 max R 125+ 05 0.492 + 0.020
D 116.0+ 0.5 4.567 + 0.020 S 3.25+ 0.25 0.128 + 0.010
E 8.0+ 05 0.315+ 0.020 T 165.0+ 0.5 6.496 + 0.020
F 3.6 + 0.1 0.142 + 0.004 U 168.75+ 0.25 6.250 + 0.010
G 4 x 0.25 4 x 0.010 vV 162.5 max 6.004 max
H 100.0 max 3.937 max W 60.0 max 2.362 max
J 100.0+ 8.0 3.937+ 0.315 X 462+ 0.1 0.182 1+ 0.004
K 65.0+ 8.0 2.5569 + 0.315 Y 52+0.2 0.205 + 0.008
L 95 0.375 z 168.75 + 0.25 6.250 + 0.010
M 1.5+0.2 0.059 + 0.008 AA 540+ 25 2.126 + 0.098
N 116.0 max 4.567 .max

Inch dimensions have been derived from millimetres.

Note The plane of the filament leads will be parallel to the fiats to within 5°
and to plane A-A’ to within 3‘/2°.‘

BR/BW1126
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OUTLINE FOR BW1126

@“" ,‘— 3 LEADS 2078

m . ,(:)THICK
6 HOLES T r
D|A.‘ : ol - +_
} oL
. ¢. - - f-_
GRID 8 SLOTS (U) WIDE
J f_”_‘ll (Eﬁ COLLAR 8y (V) DEEP
] ] . FILAMENT
( \ MID TAP
9 @ | %‘—@DM.
~ ~— __THREADED '
. L ¥ mr6x125 A L)—}<4
Qg o S)DIA. FILAMENT uy
SEE NOTE
? \l'ﬂ_/
?—@m\. —W—
Ref Millimetres Inches Ref Millimetres Inches
A 89.0+ 20 3.504 + 0.079 M 1.56+0.2 0.059 + 0.008
B 116.0 max 4.567 max N 116.0 max 4.567 max
C 66.5 + 0.5 2.618 + 0.020 P 75.0+ 3.5 2953+ 0.138
D 116.0+ 0.5 4.567 + 0.020 Q 20.0 max 0.787 max
E 8.0+05 0.315 + 0.020 R 9.0+ 0.25 0.354 + 0.010
F 3.6+0.1 0.142+ 0.004 S 50.0+ 1.0 1.969 + 0.039
G 4 x 0.25 4 x 0.010 T 24.0+ 0.5 0.945 + 0.020
H 100.0 max 3.937 max U 462+ 0.1 0.182 + 0.004
J 100.0+ 8.0 3.937 + 0.315 \Y 52+0.2 0.205 + 0.008
K 65.0+ 8.0 2.659 + 0.315 w 54.0+ 2.5 2.126 + 0.098
L 9.5 0.375

Inch dimensions have been derived from millimetres.

Note The plane of the filament Iéads will be parallel to plane A-A’ to

within 3%°.
English Electric Valve Company Limited BR/BW1126
Chelmsford, Essex, England Page 12
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BR/BW/BY1143

Series

R.F. POWER
TRIODES

[

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Four r.f. power triodes intended primarily for industrial service. They differ
only in the method of anode cooling and in anode dissipation.

Anode cooling:
BR1143
BW1143 .
BW1143J2
BY1143
Anode dissipation:
BR1143 . .
BW1143, BW1 143J2
BY 1143
Anode voltage .
Frequency for full ratmgs
Output power (class C unmodulated)

GENERAL

Electrical

Filament

Filament voltage (see note 1)

Filament current .

Surge filament current (peak) (see note 2)
Filament cold resistance

Peak usable cathode current .

Amplification factor (V4 = 5.0kV, 'a = 5 OA)
Mutual conductance (Vg = 6.0kV, Ia 3.5A)

Perveance

Inter-electrode capacntances
grid to anode
grid to filament
anode to filament

. forced-air

water; separate jacket
water; integral jacket
. vapour; separate boiler unit

20 kW max
30 kW max
35 kW max
10 kV max
10 MHz max
77.5 kW

thoriated tungsten

.12 \%
240 A
625 A max

59 mS2
95 A
37
85 mA/V

5.8 mA/VY?

105 pF
185 pF
2.7 pF

August 1969




Mechanical

Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weight: .
BR1143 . . . . . . . . . . . . . 109 pounds (50kg) approx
BW1143 @ e 23 pounds (10.5kg) approx
BW1143J2 . . . . . . . . . . . 32 pounds (14.5kg) approx
By1143 . . . . . . . . . . . . . 70pounds (32kg) approx
Mounting position . . . . . . . . . . . vertical, filament end up
Accessories
Filamentleads . . . . . . . . . . . . . . . . . MA130
Grid connector . . e Y oY 515
Water jacket for BW1 143 - .. . . . . . . . . BW40s0
Sealing ring (supplied with BW1 143) o . . MA2b4
Single boiler unit, separate condenser required, for BY1 143 . . BY4037A
Single boiler unit, integral condenser, for BY 1143 . . . . . BY4038
Double boiler unit, integral condenser, for BY1143 . . . . BY4038A
Sealing ring (supplied with BY1143) . . . . . . . . . . MA255
COOLING
Anode

The BR1143 air cooling requirements are shown on pages 9 and 10. The
required air flow should be delivered through the radiator before and during
the application of any voltages. Filament power, anode power and air flow
may be removed simultaneously.

- The anode of the BW1143 must be fitted into a water jacket for cooling, the

recommended jacket being type BW4050. BW1143J2 has an integral water
jacket. Minimum water cooling requirements for both types are shown on
page 11; higher values should be used where possible.

The BY 1143 is vapour cooled and may be operated either singly in boiler unit
BY4037A or BY4038, or in pairs in boiler unit BY4038A. In BY4038 and
BY4038A, the steam generated by the anode is condensed by means of
an internal water cooled condenser. The steam produced in BY4037A is led
away by suitably insulated tubing for condensation at some convenient point
external to the boiler unit.

BR/BW/BY 1143
Page 2
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Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20ft3/min (0.57m3/min) directed into the filament header via a
1-inch {256mm approx) diameter nozzle before and during the application of
any ®oltages is usually adequate for limiting the temperature of the seals.

Anode Seal and Bulb

The anode seal and bulb temperatures must not exceed 180°C.

R.F. POWER AMPLIFIER AND OSCILLATOR

(Class C unmodulated conditions, one valve)
MAXIMUM RATINGS (Absolute values)

Anode voltage 10 kV max
Anode current .12 A max
Anode input power . 100 kW max
Anode dissipation:
BR1143 . . . 20 kW max
BW1143, BW1 143J2 30 kW max
BY1143 35 kW max
Grid dissipation . 1.75 kW max
Operating frequency (for fuII ratmgs) 10 MHz max
TYPICAL OPERATING CONDITIONS (for oscillator)
Anode voltage . ©6.0 10 kV
Grid voltage —-320 —b40 \
Peak r.f. grid drive voltage 750 940 V
Anode current 11.2 94 A
Grid current (approx) 1.78 1.67 A
Anode dissipation 14.4 14.8 kW
Grid dissipation (approx) 760 670 W
Driving power (approx) 1330 1570 W
Output power (see note 3) b1.b 77.5 kW
Efficiency . 78.5 84 %
BR/BW/BY 1143

Page 3
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NOTES

1. The valve must be operated at the stated filament voitage. Fluctuation in
filament voltage must not exceed +5%.

2. The filament current must not exceed 625A, even momentarily, at any
time. ¢ ’

3. Power in anode circuit after the grid circuit driving power has been
deducted. This does not take into account the anode circuit efficiency.

BR/BW/BY 1143
Page 4



TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS

GRID CURRENT IN AMPERES
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR FLOW CHARACTERISTIC FOR BR1143
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MINIMUM WATER COOLING REQUIREMENTS FOR BW1143, BW1143J2
(Higher rates of flow should be used where possible)

WATER FLOW IN LITRES PER MINUTE
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OUTLINE FOR BR1143 (All dimensions without limits are nominal)

2687

N\

2 FILAMENT POSTS

L"(P)oi1a ON(Q) P.CDIA.

GRID COLLAR

L

._—16 SCREWS 4 B.A,

ON. P.C.DIA.

A —®
C) C ~ DIA.
/\u AW Wa
i T
S E &
1
! DIA.
C IT\/
N,
—.
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 16.750 max + 425.5 max J 11.000 max 279.4 max
B 14.000 max 355.6 max K 2.906 max 73.81 max
C 4.750 120.7 L 0.687 17.45
D 12.875 max 327.0 max M 2.000 50.80
E 11.000 279.4 N 4.703 119.5
F 10.062 max 255.6 max P 0.875 22.23
G 11.000 2794 Q 2.250 57.15
H 6.000 162.4 R 5.375 136.5
Millimetre dimensions have been derived from inches.
BR/BW/BY 1143
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OUTLINE FOR BW1143 (All dimensions without limits are nominal)

2688

jes——(D)—=

DiaA.

' /
-

2 FILAMENT POsTS (G)DIA.

ON @ PC.DIA.

GRID COLLAR

16 SCREWS 4 BA.

-— — ON (D) PRC. DIA.
5| | AODO
A ; J
é L‘ .L-—©DIA.
L-—'-—-————J—-@DM.
| i LX ll

g@ l-~ ’ :J‘ (P)DIA.

(8
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 12.000 max 304.8 max J 5.375 136.6
B 8.625 219.1 K 7.875 max 200.0 max
C 11.000 max ©279.4 max L 2.906 max 73.81 max
D 4.703 119.56 M 6.000 152.4
E 0.687 17.45 N 0.500 12.70
F 2.000 50.80 P B.760 max 146.3 max
G 0.875 22.23 Q 4.500 114.3
H 2.250 57.15
Millimetre dimensions have been derived from inches.
BR/BW/BY 1143
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OUTLINE FOR BW1143J2 (All dimensions without limits are nominal)

2706 m——@——————q
DIA.
© -——(E)—*
" D}A.

GRID COLLAR

2 FILAMENT
POSTS(L)DIA.

C )
H }
DIA. ;
C )
XL T/ I
1 {1
X j 4 HOLES
(S)Dia.
DIA. . MA
® T
WATER CONNECTORS
— 3/4 STRAIGHT UNION
i CONE JOINT (TO BS.1010)
e TO FIT YORKSHIRE No Il
INLET (
(K)—pla——»! T OUTLET
Ref Inches Millimetres Ref Inches Millimetres
A 12.889 max 327.4 max K 2.937 74.60
B 0.375 238.1 L 0.875 22.23
C 8.062 max 204.8 max M 2.250 57.15
D 2.000 50.80 N 5.750 146.1
E 4,703 119.5 P 7.000 177.8
F 0.687 17.45 Q 5.750 146.1
G 2.906 max 73.81 max R 7.000 177.8
H 6.000 152.4 ) 0.375 9.63
J 4.817 max 122.4 max T 10.000 254.0
Millimetre dimensions have been derived from inches.
BR/BW/BY 1143
Page 14
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OUTLINE FOR BY 1143 (All dimensions without limits are nominal)

D
2801 \éj
DIA. 2 FILAMENT POSTS
® «—(D)— | (S)Dia. ON (T)P.CDIA.
» DiA. /
Vg GRID COLLAR
A N
y |18 SCREWS 4 BA.
N P U ON (V)PC.DIA.
| L0 OO\
\N —
(Woia.

_LOW WATER _ .
LEVEL @DM_
C
N)DIA.
-~ (B)—»
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 11.000 max 279.4 max M 7.000 177.8
B 12.109 max 307.6 max N 6.562 166.7
C 8.452 214.7 p 5.240 133.1
D 4.703 119.5 Q 6.937 176.2
E 2.000 50.80 R 7.500 190.5
F 0.687 17.45 S 0.875 22.23
G 2.906 max 73.81 max T 2.250 57.15
H 8.053 max 204.5 max U 3.000 76.20
J 3.312 max 84.12 max Vv 5.375 136.5
K 0.250 6.35 w 6.000 152.4
L 0.375 9.563
Miliimetre dimensions have been derived from inches.
. English Electric Valve Company Limited BR/BW/BY 1143
Chelmsford, Essex, England Page 15
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BW/BY1144
Series

R.F. POWER
TRIODES

L]

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Three r.f. transmitting triodes differing in anode dissipation, method of anode
cooling or filament terminals. The tubes have grid terminals suitable for
cathode drive operation.

Anode cooling:

BW1144 . . . . . . . . . . . . . . . water separate jacket
BY1144,BY1144L . . . . . . . . vapour; separate boiler unit

" Anode dissipation:
BW1144 . . . e e e e 100 kW max
BY 1144, BY1144L e e e 125 kW max
Anodevoltage . . . . . . . . . . . . . . 14 kV max
Frequency for full ratings Y MHz max
Output power (class C telegraphy) . . . . . 200 kW

The BY1144L is identical with BY 1144 but is equupped with flexible leads
on the four filament terminals (see outline drawing on page 11).

GENERAL
Electrical
Filament (two sections) (seenote 1) . . . . . . . thoriated tungsten
Filament voltage per section (seenote2) . . . . . . 96 Vv
Filament current per section . . . . 290 A
Surge filament current per section (peak) (see note 3) 700 A max
Filament cold resistance persection . . . . . . . 4.0 mS$2
Peak usable cathode current . . . . . . . . . 175 A
Perveance . . . . . . . 60 mA/N?
Amplification factor (Va = 9 OkV 'a = 5 OA) e
Mutual conductance (Vg =9.0kV, I3=50A) . . . . 85 mA/V
Inter-electrode capacitances (average):
gridtoanode . . . . . . . . . . . . . 108 pF
grid to filament e e e e e e 259 pF
anode to filament . . . . . . . . . . . . 235 pF

September 1969
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Mechanical

Overall dimensions . . . . . . . . . . . . seeoutline drawings
Net weight: |
BW1144 . . . . . . . . . . . . bbpounds(25.bkg) approx
BY1144,BY1 144L . . . . . . . . . 125pounds (b7kg) approx
Mounting p®sition . . . . . . . . . . . vertical, filamentend up
Accessories
Filament leads for BW1144,BY1144 . . . . . . . . . . MA130
Grid connector . . . e . . . . . . . . . . . . MAocoB
Water jacket for BW1 144 ... ..., Bw4ozxbs
Sealing ring (supplied with BW1144) . . .~ S MA243
Boiler unit, integral condenser, for BY 1144, BY1 144L . . . . BY4036
Boiler unit, separate condenser required, for
BY1144,BY1144L . . . . . . . BY4060
Sealing ring (supplied with BY1 144 BY1144L‘ e MAZ260
Thermal fuse (2 supplied with BY 1144, BY1144L) . . . . . MA8BD
COOLING
Anode

The anode of the BW1144 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4035. A flow of water of 22 to 25imp.
gal/min (100 to 115 I./min) is required; the temperature of the cooling water
at the outlet must not exceed 65°C, nor should the temperature rise across
the jacket exceed 15°C.

The BY 1144 and BY 1144L are vapour cooled and may be operated either in
botler unit BY4036 or BY4060. In BY4036 the steam generated at the anode
is condensed by means of an internal water cooled condenser. The steam
produced in BY4060 is led away by suitably insulated tubing for conden-
sation at some convenient point external to the boiler unit.

Two thermal fuses (part number MA8HBD) are provided with each BY 1144
and BY1144L to give protection against anode overheating; only one fuse at a
time need be used. Alternative positions for mounting the thermal fuse are
provided by four threaded holes equally spaced round the top surface of the
anode ring. The fuse should be screwed into the desired position and con-
nected by a non-conducting cord passing over the anode corona ring to a
suitable switching device; a tension of about 1 Ib (450g) should be applied to
the fuse via the cord. If the temperature exceeds a safe limit, the fuse core is
pulled outwards; this should actuate the switching device and remove all
electrical supplies from the valve. Replacement fuses can be supplied to
order.

BW/BY 1144
Page 2
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Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 60ft3/min (1.7m>/min) directed into the filament header via a
2-inch (60mm approx) maximum diameter nozzle before and during the
appli%ation of any voltages is usually adequate for limiting the temperature of
these seals.

Anode Seal and Bulb
The anode seal and bulb temperatures must not exceed 180°C.

INSTALLATION

The BY 1144 and BY1144L should be lifted by means of four lifting hooks
hooked under the anode corona ring (see outline drawings and also page 12
for details of a suitable lifting hook), the hooks being connected by cables to
a suitable spreader plate and lifting tackle.

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C Telegraphy, key-down conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage (seenoted) . . . . . . . . . . 14 kV max
Anode current . . .. . . . . . . . 18 A max
Anode dissipation (see note 6) "
BW1144 . . . e 100 kW max
BY1144, BY1144L C 125 kW max
Grid dissipation . . ... ... . 275 kW max
Operating frequency (for qu ratlngs) o 27 MHz max
TYPICAL OPERATING CONDITIONS (For amplifier)
Anodevoltage . . . . . . . . . . . . . 14 kV
Grid voltage . . . . —765 V
Peak r.f. grid drive voltage .. . . . . . . . 1305 \
Anode current . . . . . . . . . . . . . . 1756 A
Grid current (approx) . . . . . . . . . . . . 31 A
Anode dissipation . . . . . . . . . . . . . 45 kW
Grid dissipation (approx) . . . . . . . . . . . 1.7 kW
Driving power (approx) . . . . . . . . . . . 40 kW
Output power L 200 kW
Efficiency O < %
BW/BY 1144
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max
Filament current per section at filament
voltage 9.6V . . . . . . 263 31 A
Filament cyrrent dlfference between sections . . -— 15 A
Amplification factor (V4 =9.0kV, I3=5.0A) . . 31 39
Mutual conductance (Vg =9.0kV,13=5.0A) . . 78 102 mA/V
Grid voltage (negative value) (Va = 10kV, :
13=0.1A) . . . e e e .= 370 \
Grid voltage (V5 = 9. OkV Ia = 5 OA) . . . . 145 222 \
Anode current (V5 = 1.5kV, Vg=+400V) . . . 48 72 A
Grid current (Vg = 1.6kV, Vg=+400V) . . . . 10 16 A
Anode current (V5 = 4.0kV, Vg=+400V) . . . 66 98 A
Grid current (V5 =4.0kV, Vg=+400v) . . . . 20 10 A
Anode current (Vg = 10kV, Vg=+400vV) . . . 90 138 A
Grid current (Vg = 10kV, Vg=+400vV) . . . . 0 6.0 A
NOTES

1. The filament comprises two separate sections and these should be operated
in phase quadrature. [Each section is connected across diametrically
opposite filament pins.

2. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5%.

3. The filament current must not exceed 700A per section, even momentarily,
at any time.

4. The maximum anode voltage for class C anode modulated operation (100%
modulation) is 12kV.

5. The maximum anode dissipation for class C anode modulated operation is
67kW for BW1144 and 83kW for BY 1144, BY1144L. These values corres-
pond to 100kW and 125kW respectively at 100% sine wave modulation.

BW/BY 1144
Page 4
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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OUTLINE FOR BW1144 (All dimensions without limits are nominal)

2744 - @ —
DIA.
. - (o) >
DIA.
—®
DIA.
) hoA || 4 FILAMENT POSTS
I (M)DIA.ON (N)PCDIA.
l | !
' %
[ ] \
CAD (l) é _/;r AN
C D,
ﬁp} K 7 )
* ? E l]
1
* »ia—(K)DIA.
® «———»la——(LDDIA.
Y \ /
Ref Inches Millimetres Ref Inches Millimetres
A 13.500 max 342.9 max H 0.375 + 0.031 9.563+0.79.
B 9.938 + 0.031 252.4 + 0.8 J 0.500 + 0.031 12.70 + 0.79
C 13.062 max 331.8 max K 9.000 228.6
D 11.125+ 0.062 2826+ 1.6 L 6.915 175.6
E 8.086 + 0.031 205.4 + 0.8 M 0.875 22.23
F 2.000 50.80 N 4.000 101.6
G 0.750 min 19.05 min P 8.919 + 0.250 2519+ 6.4
Millimetre dimensions have been derived from inches.
BW/BY 1144
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OUTLINE FOR BY 1144 (All dimensions without limits are nominal)

2743

e C —

DIA.

-~

DIA.

4———@————’

DIA.

4 FILAMENT POSTS
_(M)DiA. ON (N)P.CDIA.

3 - o .
i) g /r J\
A
® c =
ﬁ‘i C THERMAL FUSES
SEE PAGE 2
A
[ ~ —
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B
R)DIA.
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 13.800 max 350.5 max K 10.875 + 0.031 276.2 +0.8
B 10.187 max 258.8 max L 9.312+0.015 2365+ 0.4
C 13.062 max 331.8 max M 0.875 22.23
D 11.1256+0.062 2826+ 1.6 N 4.000 101.6
E 8.086 + 0.031 205.4+ 0.8 P 10.217 +0.250 259.5+6.4
F 2.000 50.80 Q 7.781 max 197.6 max
G 0.750 min 19.05 min R 9.000 max 228.6 max
H 0.375 + 0.031 9.63+0.79 S 6.875 174.6
J 0.250 + 0.031 6.35+ 0.79
Millimetre dimensions have been derived from inches.
BW/BY 1144
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OUTLINE FOR BY 1144L (All dimensions without limits are nominal)

2745

Ref Millimetres Inches Ref Millimetres inches

T 71.83 2.828 X 31.5+05 1.240 + 0.020
u* 19.05 0.750 Y 145+ 0.2 0.567 + 0.008
V* 138.0 5.437 Z 3.15 0.124

w 297.0 11.687

Inch dimensions have been derived from millimetres except where indicated thus *.
Note Two hexagon socket cap head screws 10—32UNF.

All other dimensions identical with BY 1144

BW/BY 1144
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LIFTING HOOK (See page 3)

2746

®
—— Y
Ref Inches Miliimetres
A 2Y/4 57.2
B %16 14.3
C 1 25.4
D 3/15 4.8
E Ya 6.4
F 173, 13.5

Millimetre dimensions have been derived from inches.

» English Electric Valve Company Limited
Chelmsford, Essex, England

BW/BY 1144
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Printed in England
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BW/BY1156

R.F. POWER
TRIODES

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Two r.f. power triodes intended primarily for industrial service. They differ
only in the method of anode cooling and in anode dissipation.

Anode cooling:

BW1156 water; separate jacket

By11s6 . . . . . . . . . . . vapour, separate boiler unit
Anode dissipation:

BW1156 175 kW max

BY 1156 125 kW max
Anode voltage . 14 kV max
Frequency for full ratings 27 MHz max
Output power (class C unmodulated) 250 kW

GENERAL
Electrical

Filament (two sections) (see note 1)
Filament voltage per section (see note 2)
Filament current per section
Surge filament current per section (peak) (see note 3)
Filament cold resistance per section
Peak usable cathode current
Perveance . .
Amplification factor (Va 9 OkV Ia 5 OA)
Mutual conductance (V3 =9.0kV, I3 = 5.0A)
Inter-electrode capacitances:

grid to anode

grid to filament

anode to filament

thoriated tungsten

. 122 Y
290 A
700 A max
. b m&2
260 A
8.0 mA/V3”?

. 23
- 100 mA/V
110 pF
290 pF
5.0 pF

September 1969
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Mechanical

Overall dimensions . . . . . . . . . . . . € outline drawings
Net weight:
BWI1156 . . . . . .« .« .« . o o .. 60 pounds (27kg) approx
BY1156 ¢ . . . . .+ o« e e . e 125 pounds (57kg) approx
Mounting position . . . . . . . . . . vertical, filament pins up
Accessories
Filamentleads: . . . . « « . . e e e e e e MA130
Grid CONNECLOr . . . o« e e e e e e e MAGGB
Water jacket for BW1156 ... . . . . . Bw40o3zxb
Sealing ring (supplied with BW1 156) . . . . . . . . MA243
Boiler unit, integral condenser, for BY 1156 .. . . . . . BY4036
Boiler unit, separate condenser required, forBY1156 . . . . BYA4060
Sealing ring (supplied with BY1156) . . . . . . . . . - MAZ260
Thermal fuse (2 supplied with BY1166) . . . . . . . . . MAS85D
COOLING
Anode

The anode ©of the BW1156 must be fitted into a water jacket for cooling, the
recommended jacket being type BW4035. With an anode dissipation of
175kW, the water flow necessary is 40imp.gal/min (182 I./min). The temper-
ature of the cooling water at the outlet must not exceed 65°C nor should the
temperature rise across the jacket exceed 15°C.

The BY 1156 is vapour cooled and may be operated either in boiler unit
BY4036 or BY4060. In BY4036 the steam generated at the anode is con-
densed by means of an internal water cooled condenser. The steam produced
in BY4060 is led away by suitably insulated tubing for condensation at some
convenient point external to the boiler unit.

Two thermal fuses (part number MABGED) are provided with each.valve to
give protection against anode ‘overheating; only one fuse at a time need be
used. Alternative positions for mounting the thermal fuse are provided by
four threaded holes equally spaced round the top surface of the anode ring.
The fuse should be screwed into the desired position and connected by a non-
conducting cord passing over the anode corona ring to a suitable switching
device; a tension of about 1 pound (450g) should be applied to the fuse via:
the cord. |f the temperature exceeds a safe limit, the fuse cord is pulled out-
wards; this should actuate the switching device and remove all electrical
supplies from the valve. Replacement fuses can be supplied to order.

BW/BY 1156
Page 2
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Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 60ft3/min (1.7m?/min) directed into the filament header via a
2 inch (51mm) diameter nozzle before, during and after the application of
anysvoltages is usually adequate for limiting the temperature of these seals.

Anode Seal and Bulb
The anode seal and bulb temperatures must not exceed 180°C.

INSTALLATION

The BY 1156 should be lifted by means of four lifting hooks hooked under
the anode corona ring (see outline drawing and also page 8 for details of a
suitable lifting hook), the hooks being connected by cables to a suitable
spreader plate and lifting tackle.

R.F. AMPLIFIER AND OSCILLATOR
(Class C unmodulated conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . 14 kV max
Anode current . . . . . . . . . . . . . . 28 A max
Anode dissipation:
BW11B6 . . . . . . . . . . . . .. 175 kW max
BY1156 . . . . . . . . . . . . . .. 125 kW max
Grid dissipation . . . . . . . . . . 30 kW max
Operating frequency (for fuII ratlngs) . MHz max

TYPICAL OPERATING CONDITIONS (For amplifier)

Anode voltage . . . . . . . . . . . . . 12 kV
Grid voltage . . . C e —1400 V
Peak r.f. grid drive vo|tage A R 510 \%
Anode current . . . . . . . ..o 2T A
Grid current (approx) . . . . . ' . . . . 40 A
Anode dissipation (including filament and grld losses) . 85 kW
Grid dissipation (approx) . . . . . . . . . . . 30 kW
Driving power (approx) . . . . . . . . . . . 95 kW
Output power O 250 kW
Efficiency PR A ¢ %
BW/BY 1156
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN
i Max

Filament current per section at filament
voltage 12.2V

Filament cgrrent difference between
sections

Amplification factor (V5 =9.0kV, I3 = 5.0A)

Mutual conductance (Vg = 9.0kV, I3 = 5.0A)

Grid voltage (negative value) (Vg = 7.5kV,
'a = O1A) .. .. . . .

Grid voltage (V4 = 9.0kV, I3 = 5.0A)
Anode current (Vg = 1.5kV, Vg = +600V)
Grid current (V4 = 1.5kV, Vg = +600V)
Anode current (Vg = 1.5kV, Vg = +750V)
Grid current (V4 = 1.5kV, Vg = +750V)
Grid voltage (V4= 1.5kV, I3 = 130A) .
Grid current (V4= 1.5kV, I3 = 130A) .

NOTES

Min

263

18
80

240

75
20

120

25

600

20

31

156
28
110

400
320
125
40
160
55
850
50

>

>

3
4
<

>P< P> P>»Prr<<

1. The filament comprises two separate sections designed to operate in phase
quadrature. Each section is connected across diametrically opposite
filament pins. |f desired the two sections may be connected in parallel.

2. The valve must be operated at the stated filament voltage. Fluctuations in

filament voltage must not exceed +5%.

3. The filament current must not exceed 700A per section, even moment-

arily, at any time.

BW/BY 1156
Page 4
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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OUTLINE FOR BW1156 (All dimensions without limits are nominal)

2744

}
2™ 2O 2O

I |4 FILAMENT POSTS
I (MDIA.ON (N)PCDIA.
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@R - »le——(L)DiA.

) \ /

Ref Inches Millimetres Ref Inches Miltimetres
A 13.500 max 342.9 max H 0.375 + 0.031 9.563+0.79
B 9.938 + 0.031 252.4+ 0.8 J 0.500 + 0.031 12.70 + 0.79
C 13.062 max 331.8 max K 9.000 228.6
D 11.126+ 0.062 2826+ 1.6 L 6.915 175.6

E 8.086 + 0.031 205.4+ 0.8 M 0.875 22.23

F 2.000 50.80 N 4.000 101.6
G 0.750 min 19.05 min P 9.919 + 0.250 2519+ 6.4
Millimetre dimensions have been derived from inches.

BW/BY 11566
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OUTLINE FOR BY 1156 (All dimensions without limits are nominal)

2743 = @ !
DIA.
© .
£ DIA.
® O
DIA. 4 FILAMENT POSTS
1 ' DIA. ON P.C.DIA.
|
[ Y Y . -
¢
® K | )
THERMAL FUSES
i SEE PAGE 2
r v
1 T - —
i N rL—@DlA.
n—-—@DIA.
®
DIA.
Y
e (S—
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 13.800 max 350.5 max K 10.875 + 0.031 276.2+ 0.8
B 10.187 max 258.8 max L 9.312+ 0.015 236.5+ 0.4
C 13.062 max 331.8 max M 0.875 22.23
D 11.1256+0.062 282.6+ 1.6 N 4.000 101.6
E 8.086 + 0.031 2054+ 0.8 P 10.217 +0.260 259.5+6.4
F 2.000 50.80 Q 7.781 max 197.6 max
G 0.750 min 19.05 min R 9.000 max 228.6 max
H 0.375 + 0.031 9.563+0.79 S 6.875 174.6
J 0.250 + 0.031 6.35 + 0.79
Millimetre dimensions have been derived from inches.
BW/BY1166
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LIFTING HOOK (See page 3)

Ref {nches Millimetres

A 2Y, 57.2
B %16 14.3
C 1 25.4
D 316 48
E Ya 6.4
F 173, 135

Millimetre dimensions have been derived from inches.

English Electric Valve Company Limited BW/BY 1156

Chelmsford, Essex, England Page 8
Printed in England
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BR1160

R.F. POWER
TRIODE

Service Type CV8730

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Forced-air cooled r.f. triode for a.m., f.m. or television transmitters and for
industrial applications.

Anodedissipation . . . . . . . . . . . . . 50 kW max
Anodevoltage . . . . . . . . . . . . . . 00 kV max
Operating frequency . . . . . . . . . . . 220 MHz max
Qutput power:
class B audio, per vaive . . . . . . . . . . 66b kW
class C telegraphy, f.m. telephony . . . . . . . 69 kW
class C television,pervalve . . . . . . . . . . 45b kW
class C industrial oscillator . . . . . . . . . . 6.5 kW
GENERAL
Electrical
Filament . S thoriated tungsten
Filament voltage (see note 1) N N V
Filament current .. . . . . . . . . . . . 33 A
Peak usable cathode current oo . . . . . 85b A
Amplification factor (V43 =4.0kV, I3= 1 OA) .. 32
Mutual conductance (Vg =4.0kV,I3=10A) . . . . 17 mA/V

Inter-electrode capacitances:

grid to anode 11 pF
grid to filament 16 pF
anode to filament 0.3 pF

111

Mechanical

Overall length (excluding flexible leads)
Overall diameter .

Net weight

Mounting position

195mm (7.680 inches) max
119mm (4.685 inches) max
7% pounds (3.4kg) approx

vertical, either way up

February 1970
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COOLING

Anode

The air cooling requirements for BR1160 are given in the following table.
The air flow should be delivered immediately before and during the appli-
cation of ar?y voltages.

Height Inlet Rate of flow Pressure
Anode above tempera- of air drop
dissipation sea level ture (max) (min) (mm
(kW) (m) (°C) (m3/min) water)
1.0 0 35 3.0 8.0
1.0 0 45 3.1 8.0
1.0 1500 35 3.7 9.0
1.0 3000 25 4.1 10
3.0 0 35 8.2 23
3.0 0 45 6.1 29
3.0 1500 35 6.2 26
3.0 3000 25 6.6 26
5.0 0 ' 35 9.2 68
5.0 0 45 10.7 a0
5.0 1500 35 11.2 81
5.0 3000 25 11.6 79

Filament and Grid Seals

It may be necessary to direct a flow of air on to the filament and grid seals in
order to maintain their temperatures within the following limits.

Temperature of filamentseals . . . . . . . . 220 °C max
Temperatureof gridseal . . . . . . . . . . 180 °C max
Anode Seal

The anode seal temperature must not exceed 180°C.

BR1160
Page 2
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AUDIO FREQUENCY POWER AMPLIFIER OR MODULATOR (Class B)
MAXIMUM RATINGS (Absolute values)

Anode voltage

Anode current

Anode input power
Anode dissipation

Grid dissipation

Grid circuit resistance
Cathode current (peak)

6.0 kV max
1.6 A max
9.0 kW max
5.0 kW max
120 W max
15 kQ max
5.7 A max

TYPICAL OPERATING CONDITIONS (Class B, 2 valves)

Anode voltage
Grid voltage

Peak a.f. grid drive voltage
(per valve) .

Anode current (zero sngnal)

2 x 65 2x75

3.0 3.5 4.0 kV
-90 —100 —-112 \
285 310 318 \Y

2x100 mA
Anode current (maximum signal) 2x080  2x095 2x0.94 A
Grid current (maximum signal) 2x020 2x018 2x0.19 A
Effective load (anode to anode) . 4.4 4.2 49 k2
Nominal driving power (maximum
signal) 2 x 52 2 x50 2x 54 W
Anode dissipation . 2x0.75 2x1.0 2x 1.1 kW
Output power (maximum 3|gnal) 3.3 4.6 5.3 kW
Efficiency . 69 70 71 %
Total distortion 3.3 2.9 2.6 %
Anode voltage . 45 5.0 6.0 kV
Grid voltage . -125 —-138 —165 V
Peak a.f. grid drive voltage
(per valve) . .o . 327 330 455 V
Anode current (zerq sugnal) 2x 100 2x 110 2x125 mA
Anode current {maximum signal) 2x092 2x091 2x1.50 A
Grid current (maximum signal) 2x0.19 2x0.14 2x0.28 A
Effective load (anode to anode) . 6.1 6.4 4.9 k2
Nominal driving power (maximum
signal) . 2x 27 2x42 2x 115 W
Anode dissipation . 2x1.15 2x1.25 2x235 kW
Output power (maximum S|gnal) 6.0 6.6 13.3 kW
Efficiency . 72 73 74 %
Total distortion 3.7 3.3 4.3 %
BR1160
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RADIO FREQUENCY POWER AMPLIFIER

(Class B telephony, carrier conditions per valve for use with a maximum
modulation factor of 1.0)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . ©60 kV max
Anodecurrent . . . . . . . . ., . . . . 1.1 A max
Anode input power . . . . . . . . . . . . oo kW max
Anode dissipation . . . . . . . . . . . . . bO kW max
Grid dissipation . . . . . . . . . . . . . 120 W max
Cathodecurrent (peak) . . . . . . . . . . . 46 A max

TYPICAL OPERATING CONDITIONS (frequency 75MH2)

Anodevoltage . . . . . . . . . . boO 6.0 kV
Gridvoltage . . . . . . . . . . =145 —180 V
Peak r.f. grid drivevoltage . . . . . 225 250 \
Anodecurrent . . . . . . . . . 900 990 mA
Grid current (100% modulation) . . . 320 300 mA
Driving power (100% modulation) . . . 160 170 W
Anode dissipation . . . . . . . . . 3.0 4.0 kW
Output power Ce s 1.45 1.90 kW
Efficiency . . . . . . . . . . . . 32 32 %

RADIO FREQUENCY POWER AMPLIFIER
(Class C telegraphy, key down conditions, or F.M. telephony, per valve)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . 60 kV max
Anodecurrent . . . . . . . . . . . . .. 1.5 A max
Anode input power ... ... .. . . . . 90 kW max
Anode dissipation . . . . . . . . . . . . b0 kW max
Grid voltage (negative value) I kV max
Gridcurrent . . . . . . . . . . . . . . . 035 A max
Grid dissipation . . . . . . . . . . . . . 120 W max
Cathode current(peak) . . . . . . . . . . . 85 A max

BR1160
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TYPICAL OPERATING CONDITIONS

(Grounded Cathode)

Frequency . . . . . . 75 75 75 110 MHz
Anodevoltage . . . . 4.0 5.0 6.0 5.0 kV
Grid¥%oltage . . . . —200 —-300 —400 —300 Vv
Peak r.f. grid drive

voltage . . . . . . 500 640 740 640 Y
Anodecurrent . . . . 137 1.50 1.50 1.25 A
Grid current . . . . 350 330 310 300 mA
Nominal driving power 190 240 275 250 W
Anode dissipation . . . 1.5 1.9 2.1 1.45 kW
Qutputpower . . . . 4.0 5.6 6.9 4.8 kW
Efficiency . . . . . . 73 75 76.5 70 %

TYPICAL OPERATING CONDITIONS
(Grounded Grid, 2 valves)

Frequency . . . . . . 75 110 110 220 MHz
Anodevoltage . . . . 6.0 4.0 5.0 4.0 kV
Filament-grid voltage . 400 200 300 200 \%
Peak r.f. drive voltage,
filament to filament . 1480 1000 1280 900 \Y
Anodecurrent . . . 2x1b 2x137 2x1.5 2x1.25 A
Gridcurrent . . . 2x310 2 x 350 2 x 330 2x220 mA
Nominal driving power 2 x 1190 2x 705 2 x 965 2 x 395 W
Anode dissipation . . 2x2.1 2x1.7 2x2.2 2x2.5 kW
Output power
(seenote2) . . . . . 156 8.6 12 5.6 kW
Efficiency . . . . . . 77 69 71 50 %
BR1160
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ANODE MODULATED R.F. POWER AMPLIFIER

(Class C telephony, carrier conditions per valve for use with a maximum

modulation factor of 1.0)

MAXIMUM BATINGS (Absolute values)

Anode voltage 5.0 kV max
Anode current 1.3 A max
Anode input power . 6.5 kW max
Anode dissipation . 3.4 kW max
Grid voltage (negative value) . 1.0 kV max
Grid current . 0.35 A max
Grid dissipation . 120 W max
Cathode current (peak) 5.7 A max
TYPICAL OPERATING CONDITIONS
Frequency . 75 75 75 MHz
Anode voltage . 30 3.5 4.0 kV
Grid voltage . —-250 —300 -300 Y,
Peak r.f. grid drive voltage 510 600 600 \Y,
Anode current 1.0 1.2 1.2 A
Grid current 0.3 0.3 0.3 A
Nominal driving power 170 205 205 W
Anode dissipation 0.8 1.2 1.3 kW
Output power 2.2 3.0 3.5 kW
Efficiency . 73 71.5 73 %
Frequency . 75 75 110 MHz
Anode voltage . 45 5.0 4.0 kV
Gridvoltage . . . . —350 —400 —350 Y;
Peak r.f. grid drive voltag 650 690 600 \
Anode current 1.2 1.2 0.93 A
Grid current 0.3 0.3 0.24 A
Nominal driving power 230 205 130 W
Anode dissipation 1.3 1.3 0.92 kW
Output power 4.1 4.7 2.8 kW
Efficiency . 76 78 75 %
BR1160
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CLASS C TELEVISION SERVICE, GRID-MODULATED
MAXIMUM RATINGS (Absolute values)

Anode voltage:

up to*75l\/le 5.0 kV max

up to 220MHz 4.0 kV max
Anode current 1.9 A max
Anode input power 9.5 kW max
Anode dissipation (sync. Ievel) 5.0 kW max
Grid voltage (negative value) (sync. level) 1.0 kV max
Grid current ) 0.25 A max
Grid dissipation (sync. Ievel) 120 W max
Cathode current (peak) 10 A max
TYPICAL OPERATING CONDITIONS
(Negative modulation, positive synchronisation) (2 valves)
Frequency . 48 t0 75 170 to 220 MHz
Anode voltage 5.0 4.0 kV
Grid voltage:

peak sync. —200 —250 V

black level —300 —225 \%

white level . —550 —500 \%
Peak r.f. grid to grid voltage
(sync. level) 1.0 1.0 kV
Anode current:

peak sync. 2x1.9 2x 1.0 A

black level 2x1.3 2x1.3 A
Grid current:

peak sync. 2 x0.250 2x0.20 A

black level .o . 2x0.175 2x 0.1 A
Nominal driving power (sync. Ievel) 2 x 250 2 x 400 W
Output power (sync. level) 9.0 6.0 kW
Power into load (sync. level)
(see note 3) 6.3 4.2 kW
Bandwidth (see note 4):

to —3db points . 8.00 10 MHz

to —1.5db points b.2b 6.b MHz

BR1160
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TYPICAL OPERATING CONDITIONS
(Positive modulation, negative synchronisation) (2 valves)

Frequency . . . . . . « o . 48 t0 /5 MHz
Anodevoltage . . . . . . . . o 5.0 kV
Grid voltage s

whitelevel . . . . . . . . o ... —200 V

black level . . . . . . . . . . . —460 \

peak sync. . .. . . —b80 \%
Peak r.f. grid to grld voltage (whlte Ievel) . 1.0 kV
Anode current:

whitelevel . . . . . . . . o . 2x1.9 A

black level . . . . . . . . . . 2x04 A
Grid current:

whitelevel . . . . . . . . . . . . . 2x 250 mA

black level . . P mA
Nominal driving power (whlte Ievel) .. . . . 2x250 W
Output power (white level) 9.0 kW
Power into load (white level) (see note 3) 6.3 kW
Bandwidth (see note 4):

to —3db points . 8.0 MHz

to —1.5db points 5.25 MHz
RADIO FREQUENCY OSCILLATOR FOR INDUSTRIAL SERVICE
(Class C, anode supply from unfiltered two-phase half-wave rectifier)
MAXIMUM RATINGS (Absolute values)
Anode voltage . . . . . . . o b.4 kV max
Anode current . . . .. ..o 1.35 A max
Anode input power O S A O kW max
Anode dissipation . . e 5.0 kW max
Grid voltage (negative value) C e 900 V max
Grid current . . . . . . ..o 0.31 A max
Grid dissipation . . . . . . o . - 120 W max
TYPICAL OPERATING CONDITIONS
Output voltage (r.m.s.) from transformer . 5.1 6.0 kV
Anodevoltage . . . . . . . o - - 4.6 h.4 kV
Anode current . . . . . . oo 1.15 1.35 A
Gridcurrent . . . . . . . . . . . 027 0.31 A
Anode dissipation 1.84 2.3 kW
Grid resistor . . . . . . . . . . . 11 1.3 k&2
Nominal driving power o 160 210 W
Output power ... . . 4b 6.5 kW
Efficiency . . . . . . o« . - o 70 72 %

BR1160
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RADIO FREQUENCY OSCILLATOR FOR INDUSTRIAL SERVICE

(Class C, anode supply unrectified a.c.)

MAXIMUM RATINGS (Absclute values)

Outpyt voltage (r.m.s.) from transformer
Anode current

Anode input power .

Anode dissipation A

Grid voltage (negative value) .

Grid current

Grid dissipation

Operating frequency

TYPICAL OPERATING CONDITIONS

Output voltage (r.m.s.) from transformer .

Grid voltage

from grid resistor
Anode current
Grid current (approx)
Anode dissipation
Output power
Efficiency .

NOTES

. b9
—173
1050
0.7
165
1.24
3.36
73

6.8 kV max
0.8 A max
9.0 kW max
5.0 kW max

640 V max
190 © mA max
120 W max
75 MHz max
6.8 kV
—200 V
1050 Q2
0.8 A
190 mA
1.5 kW
4.55 kW

75 %

1. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5% or —10%. The centre-tap lead may
be used for the anode current return but must not be used for the filament
current supply. At frequencies above 30MHz, all three filament leads
should be interconnected with suitable capacitors.

2. This includes the power transferred from the drive circuit.

3. Assuming circuit transfer efficiency of 70%.

4. For a bandwidth based on one inductor-capacitor circuit.

BR1160
Page 9
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL ANODE CURRENT — GRID VOLTAGE CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS

ANODE AND GRID VOLTAGE IN VOLTS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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OUTLINE

®

6 HOLES(T )DIA.

® \ ~\L i
1 Jof-
H .
i

o

LEADS

_ é\gb THICK

FILAMENT
MID TAP

2955

8 sLoTs (R)WIDE
By (S) DEEP
EQUALLY SPACED

% -
DiA.
® ®
f;!é. ‘
FILAMENTS SEE NOTE

IEW FROM ABOQVE

' L J

é DIA.
DIA.

Ref  Millimetres Inches Ref  Millimetres Inches

A 188.0+ 2.0 7.402 + 0.079 M 22.0+ 20 0.866 + 0.079
B 89.0+ 2.0 3.504 + 0.079 N 8.00 + 0.50 0.315 + 0.020
C 133.5+ 3.6 5.256 + 0.138 P 23.0 max 0.906 max

D 117.5+15 4.626 + 0.059 Q 625+ 25 2.461 + 0.098
E 73.0 max 2.874 max R 462+ 0.1 0.182 + 0.004
F 116.0+ 0.5 4567 + 0.020 S 520+ 0.20 0.205 + 0.008
G 1.50+ 0.20 0.059 + 0.008 T 3.60+0.10 0.142 + 0.004
H 108.0+ 2.0 4.252 + 0.079 U 4 x 0.25 4 x 0.010

J 57.0 max 2.244 max \Y 59.0 max 2.323 max

K 450+ 0.50 0.177 + 0.020 wW 64.0 max 2.520 max

L 35.0+ 20 1.378 + 0.079

Inch dimensions have been derived from millimetres.

Note Plane of filament leads will be parallel to A-A to within 3%°

English Electric Valve Company Limited

Chelmsford, Essex, England

BR1160
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'BR1161

BY1161

R.F. POWER
TRIODES

®

Service Type CV9343 (BR1161)
The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Two r.f. power triodes intended primarily for transmitter service. They differ
only in the method of anode cooling and in anode dissipation.

Anode cooling:

BR1161

BY1161
Anode dissipation:

BR1161

BY1161
Anode voltage .
_Frequency for full ratlngs
Frequency at reduced ratings

Output power (class C unmodulated condmons):

BR1161
BY1161

GENERAL

Electrical

Filament (see note 1)
Filament voltage (see note 2)
Filament current .
Surge filament current (peak) (see note 3)
Filament cold resistance
Peak usable cathode current . . .
Amplification factor (V53 =9.0kV, Ig = 3 OA)
Mutual conductance (Vg = 10kV, I3 = 2.6A)
Perveance .o
Inter-electrode capacntances

grid to anode

grid to filament

anode to filament

forced-air

vapour, separate boiler unit

35 kW max
60 kW max
14 kV max

10 MHz max
30 MHz max

100 kW
120 kW

thoriated tungsten

.1 V
155 A
300 A max
8.0 m&2
60 A
90
55 mA/V
40 mA/V3~2
. 75 pF
130 pF
1.0 pF

October 1969




Mechanical

Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weight:

BR1161 . . . . . . . . . . . . . 88 pounds (40kg) approx
BY1161 e b3 pounds (24kg) approx
Mounting position . . . . . . . . . . vertical, filament leads up
Accessories

Boiler unit for BY 1161, external condenser required . . . . BY4059
Boiler unit for BY 1161, integral condenser . . . . . . . . BY4093
Sealing ring (supplied with BY1161) . . . . . . . . . . MA245
Thermal fuse (2 supplied with BY1161) . . . . . . . . . MAB5D
COOLING

Anode

The BR1161 air cooling requirements are shown on pages 9 and 10. The
required air flow should be delivered through the radiator before and during
the application of any voltages.

The BY1161 is vapour cooled and may be operated either in boiler unit
BY4059 or BY4093. In BY4093, the steam generated at the anode is con-
densed by means of an internal water cooled condenser. The steam produced
in BY4059 is led away by suitably insulated tubing for condensation at some
convenient point external to the boiler unit.

Two thermal fuses (part number MA85D) are provided with each BY 1161 to
give protection against anode overheating; only one fuse at a time need be
used. Alternative positions for mounting the thermal fuse are provided by
four threaded holes equally spaced round the anode ring. The fuse should be
screwed into the desired position and connected by a non-conducting cord to
a suitable switching device; a tension of about 1 pound (450g) should be
applied to the fuse via a cord. If the temperature exceeds a safe limit, the fuse
core is pulled outwards, this should actuate the switching device and remove
all electrical supplies from the valve. Replacement fuses can be supplied to
order. ‘

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 170°C. A
flow of air of 35ft3/min (1.0m3/min) directed into the filament header via a
1-inch (25mm approx) diameter nozzle before and during the application of
any voltages is usually adequate for limiting the temperature of these seals.
The air flow should be maintained for at least 10 minutes after switching off
the filament supply to the tube.

Anode Seal and Bulb
The anode seal and bulb temperatures must not exceed 170°C.

BR/BY 1161
Page 2




ANODE MODULATED R.F. POWER AMPLIFIER

(Class C telephony, carrier conditions per valve for use with a maximum

modulation factor of 1.0)

MAXIMUM RATINGS (Absolute values)

#
Anode voltage:

operating frequency T0MHz 11 kV max

operating frequency 30MHz 10 kV max
Anode current (mean) (see note 4) 15 A max
Anode dissipation:

BR1161 (see note b) 24 kW max

BY 1161 (see note b) . 40 kW max
Grid voltage (negative value) . 750 V max
Grid dissipation 1.5 kW max
TYPICAL OPERATING CONDITIONS
Frequency 10 30 MHz
Anode voltage A 10 kV
Grid voltage (fixed) - —150 —150 V
Grid resistor . 250 250 Q2
Peak r.f. grid drive voltage 1200 1200 \%
Anode current 6.0 6.0 A
Grid current (approx) 2.3 2.3 A
Anode dissipation 1 10 kW
Grid dissipation (approx) 1.1 1.1 kW
Driving power (approx) 2.8 2.8 kW
Output power b5 50 kW
Efficiency 83 83 %
R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C telegraphy, key-down conditions, one valve)
MAXIMUM RATINGS (Absolute values)
Anode voltage:

operating frequency 1OMHz 14 kV max

operating frequency 30MHz 12 kV max
Anode current {mean) (see note 4) . 15 A max
Anode dissipation:

BR1161 35 kW max

BY1161 . . 60 kW max
Grid voltage (negative value) . 750 V max
Grid dissipation 1.5 kW max

BR/BY 1161

Page 3



TYPICAL OPERATING CONDITIONS (For amplifier)
BY1161 BR1161

Anodevoltage . . . . . . . . . . . 14 12 kV
Grid voltage . . e —350 —300 V
Peak r.f. gridgrive voltage e A [ 820 \
Anodecurrent . . . . . . . . . . . 113 11 A
Grid current (approx) . . . . . . . . . 24 2.4 A
Anode dissipation . . . . . . . . . . 38 32 kW
Grid dissipation (approx) . . . . . . . . 136 1.28 kW
Driving power (approx) . . . . . . . . 22 2.0 kW
Output power e 120 100 kW
Efficiency e e .. ... . . . . 176 76 %

RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max
Filament current at filament voltage 11V 145 165 A
Amplification factor. (V4 =9.0kV, |5 = 3.0A) 75 110
Mutual conductance (Vg = 10kV, I3 = 2.6A) 45 — mA/V
Grid voltage (negative value)
{(Va=10kV, I3=0.1A) . . Ce e = 160 \Y
Grid current (V3= 2.5kV, Iz = 44A) e 17 A
Grid voitage (Vg = 2.6kV, Ig=44A) . . . . — 620 \
Grid current (V53 =0.8kV, I3=404A) . . . . - 27 A
Grid voltage (V3 =0.8kV, I3=40A) . . . . -— 670 \Y
NOTES

1. Connections to the filament are normally made via the flexible leads fitted
to the valve. Should r.f. connections be required, these should be made
with flexible conductors ta the terminals below the filament leads.

2. The valve must normally be operated at the stated filament voltage. When
the operating grid dissipation is less than 400 watts the filament voltage
should be increased to 11.5V. Fluctuation in filament voltage must not
exceed +5%.

3. The filament current must not exceed 300A, even momentarily, at any
time.

4. It is recommended that a resistor of at least 2582 should be connected in
series with the anode to limit the surge current in case of flashover (uniess
adequate protection is already given by other circuit elements).

5. This corresponds to 35kW and 60kW anode dissipation respectively at
100% sine wave modulation.

BR/BY 1161
Page 4




TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS

CURRENTS IN AMPERES
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AIR COOLING REQUIREMENTS FOR BR1161
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TYPICAL AIR FLOW CHARACTERISTIC FOR BR1161
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OUTLINE FOR BR1161 (All dimensions without limits are nominal)
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Ref  Millimetres Inches Ref Millimetres Inches
A 526.0 20.710 L 12.0 0.472
B 375.0+ 1.0 14764+0.040 M 35.0 1.378
C 217.0 8.543 N 40.0+ 1.0 1.575 + 0.040
D 17.0 0.670 +1.0 +0.040
E 19.0+ 1.0 0.750 + 0.040 P 274.0 -05 10.787 _ 0.020
F 19.0 0.750 Q 12.0 0.472
G 11.0 0.433 R 282.0+1.0 11.102 + 0.040
H 50.0+ 04 1.969 + 0.016 S 45.0 1.772
J 251.5 max 9.902 max T 270.0 10.630
K 1645+ 0.5 6.476 + 0.020 U 25.0 0.984
Inch dimensions have been derived from millimetres.

BR/BY 1161

Page 11

e e sn i



i

OUTLINE FOR BY 1161 (All dimensions without limits are nominal)
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Ref Millimetres Inches Ref Millimetres Inches
A 525.0 max *20.670 max L 251.5 max 9.902 max
B 310.0 12.205 M 1645+ 0.5 6.476 + 0.020
C 210.0 8.268 N 35.0 1.378
D 162.2+ 2.0 6.378 + 0.080 P 40.0+1.0 1.675 + 0.040
E 10.0+ 0.2 0.394 + 0.008 Q 12.0 _ 0.472
F 17.0 0.670 R 168.0 6.220
G 19.0+ 1.0 0.750 + 0.040 S 192.0+0.2 7.559 + 0.008
H 19.0 0.750 T 225.0+ 0.2 8.858 + 0.008
J 11.0 0.433 U 130.0 5.118
K 50.0+ 0.4 1.969 + 0.016

Inch dimensions have been derived from millimetres.

English Electric Valve Company Limited BR/BY 1161

Chelmsford, Essex, England Page 12
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BR/BW1162
Series

R.F. POWER
TRIODES

Service Type (BR1162) CV5239
The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Three r.f. power triodes intended for transmitter and industrial applications.
They differ only in the method of anode cooling.

Anode cooling:

BR162 . . . . . . . . . . . . . . . . . .. forced-air
BW1e62 . . . . . . . . . . . . . . . water separate jacket
BW1162J3 . . . . . . . . . . . . . . water integral jacket
Anode dissipation . . . . . . . . . . . . . 6.0 kW max
Anodevoltage . . . . . . . . . . . . . . 7.2 kV max
Operating frequency:
class C telegraphy . . . . . . . . . . . . . 30 MHz max
class C industrial oscillator . . . . . . . . . . 85 MHz max
Output power:
class B audio, pervalve . . . . . . . . . . . 10 kW
class C telegraphy . . . . . . . . . . . . . 10 kW
class C industrial oscillator . . . . . . .. . . 8.6 kW
GENERAL
Electrical
Filament . . . . . . . . . . . . . . . . thoriated tungsten
Filament voltage (seenote 1) . . . . . . . . . . 126 \Y
Filament current G 1 A
Peak usable cathodecurrent . . . . . . . . . . 14 A
Amplification factor (V53 =6.0kV, I3=1.0A) . . . . 32
Mutual conductance (V3 =6.0kV, I3=1.0A) . . . . 15 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . N pF
grid to filament .= . . . . . . . . . . . . . 16 pF
anode to fitament . . . . . . . . . . . . . 03 pF

January 1970
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Mechanical

Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weight: '

BR1162 . . . . . . . . . . . . 10.1 pounds (4.6kg) approx
BW1162 . . . . . . . . . . . . 1 pound (0.45kg) approx
BW1162J3 . . . . . . . . . . . . 1.8pounds(0.7kg) approx
Mounting position:

BR1162, BW1162J3 S vertical, either way up
BW1162 . . . . . . . . . . . . . vertical, filament pins up
Accessories

Filament connectors . . . . . . . . . . . . . . . MA146A
Centre-tap dissipatingconnector . . . . . . . . . . . MA146B
Grid connector (above 30MHz) . . . . . . . . . . . . MAI4/A
Grid connector (below 30MHz) . . . . . . . . . . . . MA148A
Insulating pedestal for BR1162 . . . . . . . . . . . . MAI149A
Water jacket for BW1162 . . . e e BWA4088A
Sealing ring (supplied with BW1162) . ... ... . . MA314
COOLING

Anode

The air cooling requirements for BR1162 are given in the following table.
The air flow should be delivered immediately before and during the appli-
cation of any voltages.

Height Inlet Rate of flow Pressure
Anode above tempera- of air drop
dissipation sea level ture (max) (min) {(mm
(kW) (m) (°C) (m3/min) water)
2.0 0 35 4.8 20
2.0 0 45 5.7 25
2.0 1500 35 5.7 23
2.0 3000 25 6.1 23
3.5 0 35 6.2 32
3.5 ' 0 45 7.3 42
3.5 1500 35 7.3 36
3.5 3000 25 7.8 36
6.0 0 35 9.2 68
6.0 0 45 10.7 91
6.0 1500 35 11.2 81
6.0 3000 25 11.7 80
BR/BW1162
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The BW1162 anode must be fitted into a water jacket for cooling, the
recommended jacket being type BW408BA. The water cooling requirements
are given in the following table.

Inlet
An%de ‘tempera- Rate of flow of Pressure drop
dissipation ture water across jacket
(kW) (°C) I./min gal/min (atm)
1.0 20 2.5 0.55 0.08
1.0 50 50 1.10 0.10
2.0 20 2.5 0.55 0.08
2.0 50 5.0 1.10 0.10
4.0 20 4.0 0.88 0.18
4.0 50 9.0 1.98 0.90
6.0 20 6.0 1.32 0.4
6.0 50 14 3.08 2.5

The BW1162J3 has an integral water jacket. Minimum water cooling require-
ments are shown on page 11; higher rates of flow should be used where
possible. A thermal fuse may be fitted (see page 15).

Filament, Grid and Anode Seals

It may be necessary to direct a flow of air on to the filament and grid seals
in order to maintain their temperatures within the following limits.

Temperature of filamentseals . . . . . . . . 210 °C max
Temperature of grid and anode seals . . . . . . 180 °C max

Filament Centre-tap Pin
A heat dissipating connector such as MA146B must be used on the filament
centre-tap pin.

AUDIO FREQUENCY POWER AMPLIFIER OR MODULATOR (Class B)
MAXIMUM RATINGS (Absolute values)

Anadevoltage . . . . . . . . . . . . . . 1.2 kV max
Anode current . . . . . . . . . . . . . . 22 - Amax
Anode input power P kW max
Anode dissipation . . . . . . . . . . . . . 80 kW max
Grid dissipation . . . . . . . . . . . . . 250 W max
Grid circuit resistance .. .. .. . . . . . 1 k2 max
Cathode current {peak) . . . . . . . . . . . 10 A max
BR/BW1162
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TYPICAL OPERATING CONDITIONS (Class B, 2 valves)

Anodevoltage . . . . 4.0 5.0 5.0 7.0 kV
Gridvoltage . . . . —120 —145 —145 -210 \Y}
Peak a.f. grid drive

voltage (per ¥a|ve) . . 445 342 415 605 Vv
Anode current (zero

signal) . . . . . . 2x010 2x015 2x0.15 2x0.20 A
Anode current

(maximumsignal) . . 2x1.26 2x1.10 2x125 2x200 A
Grid current

(maximum signal) . . 2x032 2x022 2x035 2x0.56 A
Effective load

(anodetoanode) . . . 3.8 5.5 4.8 4.15 kS2
Nominal driving power

(maximum signal) . 2x 140 2x65 2x 130 2x310 W
Anode dissipation . . 2x1456 2x1850 2x170 2x4.00 kW
Output power

(maximum signal) . . . 7.1 8.0 9.0 20 kW
Efficiency . . . . . . 71 72.5 72.5 71.5 %

ANODE MODULATED R.F. POWER AMPLIFIER

(Class C Telephony, carrier conditions per valve for use with a maximum
modulation factor of 1.0)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . bb kV max
Anodecurrent . . . . . . . . . . . . 18 A max
Anode dissipation . . . . . . . . . . . 40 kW max
Grid voltage (negativevalue) . . . . . . . . 125 kV max
Gridcurrent . . . . . . . . . . . . . 06 A max
Grid dissipation . . . . . . . . . . . 250 W max
Cathode current (peak) . . . . . . . . . 12 A max
Frequency for aboveratings . . . . . . . . 30 MHz max

TYPICAL OPERATING CONDITIONS (frequency 30MHz)

Anodevoltage . . . . . . . . 40 5.0 5.0 kV
Gridvoltage . . . . . . . . =300 —400 —400 \%
Peak r.f. grid drive voltag S 680 730 800 V
Anodecurrent . . . . . . . . 16 1.4 1.6 A
Gridcurrent . . . . . . . . . 06 0.5 0.5 A
Nominal driving power e 367 328 432 W
Anode dissipation . . . . . . . 1.4 1.4 1.6 kW
Outputpower . . . . . . . . boO 5.6 6.4 kW
Efficiency Y £ & 80 80 %

BR/BW1162
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RADIO FREQUENCY POWER AMPLIFIER

(Class C Telegraphy, key down conditions, or F.M. Telephony, one valve)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . . . . 7.2 kVmax
Anodecurrent . . . . . . . . . . . . . . . 22 Amax
Anode inputpower . . . . . . . . . . . . . . 14 kW max
Anode dissipation . . . . . . . . . . . . . . 6.0 kWmax
Grid voltage (negativevalue) . . . . . . . . . . 1280 V max
Gridcurrent . . . . . . . . . . . . . . . . 06 Amax
Grid dissipation . . . . . . . . . . . . . . 250 W max
Cathode current (peak) . . . . . . . . . . . . 14 A max
Frequency for above ratings 30 MHz max
TYPICAL OPERATING CONDITIONS (frequency 30MHz)

Anodevoltage . . . . . . . b0 6.0 6.5 kV
Gridvoltage . . . . . . . =300 —400 —450 V
Peak r.f. griddrivevoltage . . 700 820 850 V
Anodecurrent . . . . . . . 20 2.0 2.0 A
Gridcurrent . . . . . . . . 06 0.6 0.6 A
Nominal driving power . . . 378 443 460 W
Anode dissipation . . . . . . 2.7 2.8 3.0 kW
Outputpower . . . . . . . 7.3 9.2 10 kW
Efficiency . . . . . . . . . 73 76.7 77 %

RADIO FREQUENCY POWER OSCILLATOR

(Class C, anode supply from unfiltered three phase half-wave rectifier)

MAXIMUM RATINGS (Absolute values)

Anode voltage 7.0 kV max
Anode current 1.8 A max
Anode input power 1M kW max
Anode dissipation . . . . . 6.0 kW max
Grid voltage (negative value) . 1250 V max
Grid current (unloaded) 0.7 A max
Grid current (loaded) 0.5 A max
Grid dissipation 250 W max
Grid circuit resistance 10 k{2 max
Cathode current (peak) 11 A max
Operating frequency for full ratings 55 MHz max
Anode voltage for operation at 8bMHz max 6.5 kV max
BR/BW1162
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TYPICAL OPERATING CONDITIONS

Frequency . . . . . . . bbb 85 85 MHz
Output voltage (r.m.s.) from

transformer . . . . . . . . bbb 5.13 4.27 kV
Anodevoltage . . . . . . . ©6.b 6.0 5.0 kV
Anode current . . . . . . . 1.7 1.5 1.7 A
Grid current (unloaded) . . . . 0.7 0.7 0.7 A
Gridcurrent (loaded) . . . . . 05 0.4 0.45 A
Anode dissipation . . . . . . 24 2.5 2.4 kW
Anode load resistance . . . . . 2.0 2.3 1.6 k€2
Grid resistor . . . . . . 09 1.0 0.85 kQ2
Feedback ratio (see note 2) . . . 0.5 0.15 0.19

Nominal drive power . . . . 350 300 350 W
Output power . . . . . . 86 6.5 6.1 kW
Effective output power to load

(seenote3) . . . . . . . . 70 5.5 5.0 kW
Efficiency . . . . . . . . . 78 72 712 %
NOTES

1. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5% or —10%. The centre-tap pin may
be used for the anode current return but must not be used for the filament
current supply. At frequencies above 30MHz, all three filament pins
should be interconnected with suitable capacitors.

.. . Vg (pk)
2. The feedback ratio is defined as
Val(pk)

where vq (o) = peak r.f. grid voltage in volts
and v, (pk) = peak r.f. anode voltage in volts.

3. Effective output power to load = N5 (Pout — Pdrive)
where n, = efficiency of anode circuit = 85% (typical value)
Pout = output power of valve to anode circuit
Pdrive = drive power fed back to grid circuit.

BR/BW1162
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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MINIMUM WATER COOLING REQUIREMENTS FOR BW1162J3
Higher rates of flow should be used where possible.

ANODE PLUS GRID DISSIPATION IN KILOWATTS

BR/BW1162
Page 11

10533
8.0
w
-
>
z
3
[+ 4 y
W ¢o 2y
7% —
@ S =
£ &z =
g «’GB =
2
3 .\@q
g 4.0 «Q\P
ra \‘\\3’ *C
P \ ; 20
=
<
E 4
20
(o}
w
E 25
£
3
ﬁ 20
(7]
3 I-5 " C
o -\
° e
Z 1.0 ea "E/ - - —
WA 3
g e 20¢€
W\
4 a=—
L os
m B
= 1
; Old T 11
: o ¥o) 2-0 30 40 5.0 60



OUTLINE FOR BR1162 (All dimensions without limits are nominal)
(B

2934 j— \B/ L
DIA.
© |9
‘ ? + 1 t
FILAMENT CENTRE }_
TAP (M)DIA. SEE NOTE 1

FILAMENT POSTS (P)DIA. — ;

st @ =
DiA.
Ref Millimetres Inches
A 195.0 max 7.677 max
B 70.00 + 0.50 2.756 + 0.020
C 59.00 max 2.323 max
D 12.00 min 0.472 min
E 2.50 0.098
F 64.00 max 2.520 max
G 20.00 max 0.787 max
H 122.3+ 0.5 4815+ 0.020
J 94.00 3.701
K 54.00 + 0.50 2.126 + 0.020
M 10.50 0413
N 35.00 + 1.00 1.378 £+ 0.040
P 9.10 0.358
Inch dimensions have been derived from millimetres.
Note The filament centre tap pin is marked O.
* BR/BW1162
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OUTLINE FOR BW1162 (All dimensions without limits are nominal)

2935

FILAMENT CENTRE

®©

FILAMENT POSTS (P)DIA.

a)
-~ (@)
DIA,
)
-~ O—
DIA.

7

I

THREADED
M50 x1.0-8g
(B.S.3643)

Y N
DIA.
Ref Millimetres Inches Ref Millimetres Inches
A 190.0 max 7.480 max J 83.00 max 3.268 max
B 70.00 + 0.50 2.756 + 0.020 K 56.00 2.205
C 59.00 max 2.323 max L 106.0 4,173
D 12.00 min 0.472 min M 10.50 0.413
E 2.50 0.098 N 35.00 + 1.00, 1.378 + 0.040
F 64.00 max 2.520 max P 9.10 0.358
G .20.00 max 0.787 max Q 6.25 0.246
H 30.00 max 1.181 max
Inch dimensions have been derived from millimetres.
Note The filament centre tap pin is marked O.
BR/BW1162
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OUTLINE FOR BW1162J3 (All dimensions without limits are nominal)

e
DIA.
@ DIA. ?
FILAMENT POSTS DIA. r l m - A
, i !
60 | 60 ?
® }
o —~F)DIA.
' ' ,
@
/\
— Q
——
PC. _-;‘
DiA. — UNIONS
"] a FOR 8mm
. PIPE
FILAMENT CENTRE /
TAP (M)DIA. SEE NOTE 1 ' . J§R ?
DIA. ‘___@_. DIA.
Ref Millimetres Inches Ref Millimetres Inches
A 218.0 max 8.583 max K 8.20 0.323
B 70.00 + 0.50 2.756 + 0.020 L 105.0 4.134
C 59.00 max 2.323 max M 10.50 0.413
D 12.00 min 0.472 min N 35.00 + 1.00 1.378 + 0.040
E 2.50 0.098 P 9.10 0.358
F 64.00 max 2.520 max Q 2.00 0.079
G 20.00 max 0.787 max R 130.0+ 0.5 5.118 + 0.020
H 39.00 1.635 S 10.0 0.394
J 10.00 0.394
Inch dimensions have been derived from millimetres.
BR/BW1162
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View of BW1162J3 from below

2937

Ref Millimetres Inches

T 61.00 max 2.402 max

U 6.50 0.256

Vv 110.0+1.00 4.331 + 0.040
w 21.00 0.827

X 32.00 1.260

Inch dimensions have been derived from millimetres.

Outline Notes for BW1162J3
1. The filament centre tap pin is marked O.
2. Hole threaded 4B.A. to accept thermal fuse.

pA English Electric Valve Company Limited
Chelmsford, Essex, England

BR/BW1162
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BR/BW1165
Series

R.F. POWER
TRIODES

>

Service Type (BR1165) CV3926
The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Three r.f. power triodes intended for.a.m., f.m. or television transmitters and
for industrial applications. They differ only in anode dissipation and in the
method of anode cooling.

Anode cooling:

BR1165 . forced-air
BW1165 . . water; separate jacket
BW1165J3 water; integral jacket
Anode dissipation:
BR1165 5.0 kW max
BW1165, BW1165J3 6.0 kW max
Anode voltage 6.0 kV max
Operating frequency 220 MHz max
Output power:
class B audio, per valve . 6.65 kW
class C telegraphy, f.m. telephony 6.9 kW
class C television, per valve 4.5 kW
class C industrial oscillator 6.5 kW
GENERAL
Electrical
Filament thoriated tungsten
Filament voltage (see note 1) 12.6 \Y
Filamentcurrent . . . . . . . . . . . . . 33 A
Peak usable cathode current . . . . . . 85 A
Amplification factor (Vg = 4.0kV, Ia = 1 OA) N ¥4
Mutual conductance (Vg =4.0kV, I3=1.0A) . . . . 17 mA/V
Inter-electrode capacitances: )
gridtoanode . . . . . . . . . . . . . . N pF
gridto filament . . . . . . . . . . . . . 16 pF
anode to filament . 0.3 pF

January 1970




Mechanical

Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weight:

BR1166 . . . . . . . . . . . . . 10.1 pounds (4.6kg) approx
BW116b . . . . . . . . . . . . . 1 pound (0.45kg) approx
BW1165J3* . . . . . . . . . . . . 1.8pounds(0.7kg) approx
Mounting position:

BR1165,BW1165%J3 . . . . . . . . . . vertical, either way up
BW1165 . . . . . . . . . . . . . vertical, filament pins up
Accessories

Filament connectors . . e e MA146A
Centre-tap dissipating connector Ce e e MA146A
Grid connector (above 30MHz) . . . . . . . . . . . MA147A
Grid connector (below 30MHz) . . . . . . . . . . . MA148A
Insulating pedestal for BR1165 o MA149A
Water jacket for BW1165 . . . e BW4088A
Sealing ring (supplied with BW1165) C e MA314
COOLING

Anode

The air cooling requirements for BR1165 are given in the following table.
. The air flow should be delivered lmmedtately before and during the appli-
cation of any vpltages.

Height Inlet Rate of flow Pressure
Anode above tempera- of air drop
dissipation sea level ture (max) (min) (mm
(kW) (m) (°C) (m3/min) water)
1.0 0 35 3.0 8.0
1.0 0] 45 3.1 8.0
1.0 1500 35 3.7 9.0
1.0 3000 25 4.1 10
3.0 0] 35 5.2 23
3.0 0 45 6.1 29
3.0 1500 35 6.2 26
3.0 3000 25 6.6 26
5.0 0 35 9.2 68
5.0 0] 45 10.7 90
5.0 1500 35 11.2 81
5.0 3000 25 11.6 79
BR/BW1165
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The BW1165 anode must be fitted into a water jacket for cooling, the
recommended jacket being type BW4088A. The water cooling requirements
are given in the following table.

Inlet

Anode tempera- Rate of flow of Pressure drop

dissipation ture water across jacket
(kW) (°C) l./min gal/min (atm)
1.0 20 2.5 0.55 0.08
1.0 50 3.0 0.66 0.10
2.0 20 2.5 0.55 0.08
2.0 50 5.0 1.10 0.30
4.0 20 4.0 0.88 0.18
4.0 50 9.0 1.98 0.90

6.0 20 6.0 1.32 0.4

6.0 50 14 3.08 2.5

The BW1165J3 has an integral water jacket. Minimum water cooling require-
ments are shown on page 16, higher rates of flow should be used where
possible. A thermal fuse may be fitted (see page 20).

Filament, Grid and Anode Seals

It may be necessary to direct a flow of air on to the filament and grid seals in
order to maintain their temperatures within the following limits.
Temperature of filamentseals . . . . . . . . 210 °C max
Temperature of grid and anode seals . . . . . . 180 °C max

Filament Centre-tap Pin

A heat dissipating connector such as MA146A must be used on the filament
centre-tap pin.

BR/BW1165
Page 3
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AUDIO FREQUENCY POWER AMPLIFIER OR MODULATOR (Class B)
MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . . . . . . . 6.0 kV max
Anodecurrent . . . . . . . . . . . . 15 A max
Anode inpu#power . N ¢ kW max
Anode dissipation . . . . . . . . . . . 6.0 kW max
Grid dissipation . . . . . . . . . . . 120 W max
Grid circuitresistance . . . . . . . . . . 15 k€2 max
Cathode current(peak) . . . . . . . . . B7 A max

TYPICAL OPERATING CONDITIONS (Class B, 2 valves)

Anodevoltage . . . . . . . . 3.0 3.5 4.0 kV
Gridvoltage . . . . . . . . =90 —100 —-112 \Y
Peak a.f. grid drive voltage
(pervalve) . . . . . . . . . 285 310 318 \Y
Anode current (zero signal) . . 2 x 65 2x75 2x 100 mA
Anode current (maximum signal) . 2x080 2x095 2x0.94 A
Grid current (maximum signal) . . 2x0.20 2x0.18 2x0.19 A
Effective load (anode toanode) . . . 4.4 4.2 49 k€2
Nominal driving power (maximum
signal) . . . . . . . . . 2x52 2 x 50 2x54 W
Anode dissipation . . , . . . 2x075 2x1.0 2x1.1 kW
Output power (maximum signal) . . 3.3 46 5.3 kW
Efficiency A & ) 70 71 %
Total distortion . . . . . . . . 33 2.9 2.6 %
Anodevoltage . . . . . . . . 45 5.0 6.0 kV
Gridvoltage . . . . . . . . =125 —138 —165 \
Peak a.f. grid drive voltage
(pervalve) . . . . . . . . . 327 330 455 Vv
Anode current (zerosignal) . . 2x100 2x110 2x125 mA
Anode current (maximum signal) . 2x092 2x091 2x 1.50 A
Grid current {maximum signal) . . 2x0.19 2x0.14 2x0.28 A
Effective load (anodetoanode}) . . . 6.1 6.4 49 k2
Nominal driving power (maximum
signal) . .. . . . . . . . 2 x 27 2x42 2x115 w
Anodedissipation . . . . . . 2x1.15 2x1.25 2x235 kW
Output power (maximum signal) . . 6.0 6.6 13.3 kW
Efficiency . . . . . . . . . . 72 73 74 %
Total distortion . . . . . . . . 37 3.3 4.3 %
BR/BW1165
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RADIO FREQUENCY POWER AMPLIFIER

(Class B Telephony, carrier conditions per valve for use with a maximum

modulation factor of 1.0)

MAXIMUM RATINGS (Absolute values)

Anodevoltage . . . . . . .
Anode current

Anode input power

Anode dissipation

Grid dissipation

Cathode current (peak)

6.0

1.1

6.6

. 5.0
120

4.6

TYPICAL OPERATING CONDITIONS (frequency 75MHz)

Anodevoltage . . . . . . . . . . b0
Gridvoltage . . . . . . . . . . —14b
Peak r.f. grid drive voltag Coe 225
Anodecurrent . . . . . . . . . 900
Grid current (100% modulation) . . . 320
Driving power (100% modulation) . . . 160
Anode dissipation . . . . . . . . . 30
Outputpower . . . . . . . . . . 145
Efficiency . . . . . . . . . . . . 32

RADIO FREQUENCY POWER AMPLIFIER

6.0
-180
250
990
300
170

4.0

1.90

32

kV max
A max
kW max
kW max
W max
A max

kV

mA

mA

kW

kW
%

(Class C Telegraphy, key down conditions, or F.M. Telephony, per valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage 6.0 kV max
Anode current 1.5 A max
Anode input power . 9.0 kW max
Anode dissipation 5.0 kW max
Grid voltage (negative value) . 1.0 kV max
Grid current . 035 A max
Grid dissipation 120 W max
Cathode current (peak) 8.5 A max

BR/BW1165
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TYPICAL OPERATING CONDITIONS

(Grounded Cathode)

Frequency . . . . . . 75 75 75 110 MHz
Anodevoltage . . . . 4.0 5.0 6.0 5.0 kV
Gridvoltage . . . . =200 —-300 —-400 ~300 V
Peak r.f. grid

drive voltage . . . . 500, 640 740 640 \
Anodecurrent . . . . 137 1.50 1.50 1.25 A
Grid current . . . . 350 330 310 300 mA
Nominal driving power . 190 240 275 250 W
Anode dissipation . . . 1.5 1.9 2.1 1.45 kW
Output power . . . . 40 5.6 6.9 4.8 kW
Efficiency . . . . . . 73 75 76.5 70 %

TYPICAL OPERATING CONDITIONS
(Grounded Grid, 2 valves)

Frequency . . . . . . 75 110 110 220 MHz
Anodevoltage . . . . 6.0 4.0 5.0 4.0 kV
Filament-grid voltage . 400 200 300 200 Vv
Peak r.f. drive voltage,
filament to filament . 1480 1000 1280 900 \
Anodecurrent . . . 2x1.5b 2x1.37 2x15b 2x1.25 A
Gridcurrent . . . 2x310 2 x 350 2 x 330 2x 220 mA
Nominal drivingpower 2 x 1190 2 x 705 2x965 . 2x395 W
Anode dissipation . 2x2.1 2x1.7 2x272 2x2.5 kW
Output power
(seenote2) . . . . . 1566 8.6 12 5.0 kW
Efficiency . . . . . . 77 69 71 50 %
BR/BW1165
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ANODE MODULATED R.F. POWER AMPLIFIER

(Class C Telephony, carrier conditions per valve for use with a maximum

modulation factor of 1.0)

MAXIPUM RATINGS (Absolute values)

Anode voltage 5.0 kV max
Anode current 1.3 A max
Anode input power . 6.5 kW max
Anode dissipation . 3.4 kW max
Grid voltage (negative value) . 1.0 kV max
Grid current . 0.3b A max
Grid dissipation 120 W max
Cathode current (peak) 5.7 A max
TYPICAL OPERATING CONDITIONS
Frequency . 75 75 75 MHz
Anode voltage . 30 3.5 4.0 kV
Grid voltage . —250 —300 —-300 \Y%
Peak r.f. grid drive voltage 510 600 600 V
Anode current 1.0 1.2 1.2 A
Grid current 0.3 0.3 0.3 A
Nominal driving power 170 205 205 W
Anode dissipation 0.8 1.2 1.3 kW
Output power 2.2 3.0 3.5 kW
Efficiency . 73 71.5 73 %
Frequency . 75 75 110 MHz
Anode voltage . 45 5.0 4.0 kV
Grid voltage . . . . -350 —400 —-350 V
Peak r.f. grid drive voltag - 650 690 000 Vv
Anode current 1.2 1.2 0.93 A
Grid current 0.3 0.3 0.24 A
Nominal driving power 230 205 130 W
Anode dissipation 1.3 1.3 0.92 kW
Output power 4.1 4.7 2.8 kW
Efficiency . 76 78 75 %
BR/BW1165
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CLASS C TELEVISION SERVICE, GRID-MODULATED
MAXIMUM RATINGS (Absolute values)

Up to Up to
75MHz 220MHz

Anodevoltdde . . . . . . . . . 5O 4.0 kV max
Anodecurrent . . . . . . . . . 19 1.6 A max
Anode input power .o . . . . 95 6.5 kW max
Anode dissipation (sync. Ievel) . . . . bo 4.0 kW max
Grid voltage (negative value) (sync. level) . 1.0 1.0 kV max
Grid current . . . . Coe 0.25 0.25 A max
Grid dissipation (sync. Ievel) .. 120 120 W max
Cathode current(peak) . . . . . . 10 10 A max
TYPICAL OPERATING CONDITIONS
(Negative modulation, positive synchronisation) (2 valves)
Frequency . . . . . . . . . 481075 170 to 220 MHz
Anodevoltage . . . . . . . . 5.0 4.0 kV
Grid voltage:

peaksync. . . . . . . . . . =200 —150 \%

black level . . . . . . . . . =300 —225 V

whitelevel . . . . . . . . —bbo —-500 \%
Peak r.f. grid to grid voltage
(sync. level) . . . . . . . . . . 10 1.0 kV
Anode current:

peak sync. . . . . . . . . . 2x19 2x1.6 A

black level . . . . . . . . . 2x13 2x13 A
Grid current:

peaksync. . . . . . . . . . 2x0.260 2x0.20 A

black level . . . . . . 2x0.175 2x0.11 A
Nominal driving power (sync. Ievel) 2 x 250 2 x 400 W
Output power (sync. level) . . . . . 9.0 6.0 kW
Power into load (sync. level)
(seenoted) . . . . . . . . . . 6.3 4.2 kW
Bandwidth (see note 4):

to —3db points . - . . . . . . 800 10 MHz

to—1.bdbpoints . . . . . . . . b25 6.5 MHz

BR/BW1165
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TYPICAL OPERATING CONDITIONS
(Positive modulation, negative synchronisation) (2 valves)

Frequency . . . . . . . . . . . . . . 48t075 MHz
Anodevoltage . . . . . . . . . . . . . . 5O kV
Grid voltage:

whitelevel . . . . . . . . . . . . . . =200 \

black levet . . . . . . . . . . . . . . -460 \%

peak sync. . . . . . . =—b80 VvV
Peak r.f. grid to grid voltage (whate Ievel) . . . . . 10 kV
Anode current:

whitelevel . . . . . . . . . . . . . . 2x19 A

black level . . . . . . . . . . . . . . 2x04 A
Grid current:

whitelevel . . . . . . . . . . . . . 2x2850 mA

black level . . . . . . . . .0 mA
Nominal driving power (whlte Ievel) . ... 2x290 W
Output power (white level) . . . . . . . . 990 kW
Power into load (white level) (see note 3) . . . . . 863 kW
Bandwidth (see note 4):

to —3db points . 8.0 MHz

to —1.5db points 5.26 MHz
RADIO FREQUENCY OSCILLATOR FOR INDUSTRIAL SERVICE
(Class C, anode supply from unfiltered two-phase half-wave rectifier)
MAXIMUM RATINGS (Absolute values)
Anodevoltage . . . . . . . . . . . . . . b4 kV max
Anodecurrent . . . . . . . . . . . . . . 1.35 A max
Anode input power S * N kW max
Anode dissipation . . . o X ¢ kW max
Grid voltage (negative value) . . . . . . . . 900 V max
Gridcurrent . . . . . . . . . . . . . . . 03 A max
Grid dissipation . . . . . . . . . . . . . 120 W max
TYPICAL OPERATING CONDITIONS
Output voltage (r.m.s.) from transformer 5.1 6.0 kV
Anode voltage 4.6 5.4 kV
Anode current 1.15 1.35 A
Grid current 0.27 0.31 A
Anode dissipation 1.84 2.3 kW
Grid resistor . 1.3 k2
Nominal drivingpower . . . . . . 160 210 W
Output power 45 6.5 kW
Efficiency . 70 72 %

BR/BW1165
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RADIO FREQUENCY OSCILLATOR FOR INDUSTRIAL SERVICE

(Class C, anode supply unrectified a.c.)

MAXIMUM RATINGS (Absolute values)

Output volt_gge (r.m.s.) from transformer .

Anode current

Anode input power .

Anode dissipation .
Grid voltage (negative value) .
Grid current

Grid dissipation

Operating frequency

TYPICAL OPERATING CONDITIONS

Output voltage (r.m.s.) from transformer
Grid voltage
from grid resistor
Anode current
Grid current (approx)
Anode dissipation
Output power
Efficiency .

NOTES

. b9
-173
1050
0.7
165
1.24
3.36
73

6.8

0.8

9.0

. b0
640
190
120
75

6.8
—200
1050
0.8
190
1.5
4.55
75

kV max
A max
kW max
kW max
V. .max
mA max
W max
MHz max

kV

>0 <

mA
kW
kW

%

1. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5% or —10%. The centre-tap pin may
be used for the anode current return but must not be used for the filament

current supply.

should be interconnected with suitable capacitors.

2. This includes the power transferred from the drive circuit.

3. Assuming circuit transfer efficiency of 70%.

4. For a bandwidth based on one inductor-capacitor circuit.

At frequencies above 30MHz, all three filament pins

BR/BW1165
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL ANODE CURRENT — GRID VOLTAGE CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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MINIMUM WATER COOLING REQUIREMENTS FOR BW116543
Higher rates of flow should be used where possible.
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OUTLINE FOR BR1165 (All dimensions without limits are nominal)

2034 . (B) >
DiA.
© g
E ‘ i
FILAMENT CENTRE = ?

60" 60
N
FILAMENT POSTS (P)DiA. 1y ,
e @ -
DiA.
Ref Millimetres Inches
A 195.0 max 7.677 max
B 70.00 + 0.50 2.756 + 0.020
C 59.00 max 2.323 max
D 12.00 min 0.472 min
E 2.50 0.098
F 64.00 max 2.520 max
G 20.00 max 0.787 max
H 122.3+ 0.5 4.815 + 0.020
J 94.00 3.701
K 54.00 + 0.50 2.126 + 0.020
M 9.10 0.358
N 35.00+1.00 1.378 + 0.040
P 9.10 0.358

Inch dimensions have been derived from millimetres.

Note The filament centre tap pin is marked O.

BR/BW1165
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OUTLINE FOR BW1165 (All dimensions without limits are nominal)

2035 e — (8 >
DIA.
© | —O— ?
DiA.
$ . i .
| iyl
[ 11 : ]l *
FILAMENT CENTRE ? [ ' ' 1
TAP (M)DIA. SEE NOTE 1 ?
L ) j
- } »la—(F)DIA.
|
/ N
THREADED
M50 x1.0-8g
(B.S.3643) '
©)
vy ~
DIA.
Ref Millimetres Inches Ref Millimetres Inches
A 190.0 max 7.480 max J 83.00 max 3.268 max
B 70.00 + 0.50 2.756 + 0.020 K 56.00 2.205
C 59.00 max 2.323 max L 106.0 4173
D 12.00 min 0.472 min M 9.10 0.358
E 2.60 0.098 N 35.00+ 1.00 1.378 + 0.040
F 64.00 max 2.520 max P 9.10 0.358
G 20.00 max 0.787 max Q 6.25 0.246
H 30.00 max 1.181 max
Inch dimensions have been derived from millimetres.
Note The filament centre tap pin is marked O.
BR/BW1165
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OUTLINE FOR BW1165J3 (All dimensions without limits are nominal)

2936

FILAMENT POSTS

DIA.

C?~—©—~

DIA.

DIA.

gl
f—'[E.

—
PC —
DiA. — UNIONS
L1 FOR 8mm
7/ PIPE
FILAMENT CENTRE
TAP (M)DIA. SEE NOTE 1 IR % | C?

Ol b lile—®

DIA. ‘_®_. DIA.
Ref Millimetres Inches Ref Millimetres Inches
A 218.0 max 8.583 max K 8.20 0.323
B 70.00 + 0.50 2.756 + 0.020 L 105.0 4.134
C 59.00 max 2.323 max M 9.10 0.358
D 12.00 min 0.472 min N 35.00 + 1.00 1.378 + 0.040
E 250 0.098 P 9.10 0.3568
F 64.00 max 2.520 max Q 2.00 0.079
G 20.00 max 0.787 max R 130.0+ 0.5 5.118 + 0.020
H 39.00 1.635 ) 10.0 0.394
J 10.00 0.394
Inch dimensions have been derived from millimetres.

BR/BW1165

Page 19



View of BW1165J3 from below

Ref Millimetres Inches

T 61.00 max 2.402 max

U 6.50 0.256

VvV 110.0t 1.00 4.331 + 0.040
w 21.00 0.827

X 32.00 : 1.260

Inch dimensions have been derived from millimetres.

Outline Notes for BW1165J3
1. The filament centre tap pin is marked O.
2. Hole threaded 4B.A. to accept thermal fuse.

English Electric Valve Company Limited
Chelmsford, Essex, England

BR/BW1165
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BW1176J1
BW1176J2

R.F. POWER
TRIODES

%

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Water cooled triodes with integral water jackets, intended primarily for
industrial service and differing only in the location of the water jacket inlet
and outlet connectors.

Anode dissipation . . . . . . . . . . . . . 20 kW max
Anodevoltage . . . . . . . . . . . . . .10 kV max
Frequency for full ratings .. .. . . . . . 2 MHz max
Output power (class C unmodulated) . . . . . . . 170 kW
GENERAL
Electrical
Filament . . Ce e e e thoriated tungsten
Filament voltage (see note 1) .. s . . . . . . 82 \Y
Filament current . . .. 230 A
Surge filament current (peak) (see note 2) . . . . 600 A max
Filament coldresistance . . . . . . . . . . . 40 m&2
Peak usable cathodecurrent . . . . . . . . . . 60 A
Perveance . . . S . . . . . . . . . 30 mA/N
Amplification factor (Va 6.0kV,13=4.0A) . . . . 38
Mutual conductance (Vg =7.0kV, I3=4.0A) . . . . 60 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . b7 pF
grid to filament e e e e 105 pF
anode to filament . . . . . . . . . . . . . 11 pF
Mechanical
Overalllength . . . . . . . . . . 17.785inches (451.7mm) max
Overall width . v « . - . . . . . 6.500inches (165.1mm) nom
Netweight . . . . . . . . . . . . 14 pounds (6.4kg) approx
Mounting position . . . . . . . . . . . vertical, filamentpins up
Accessories
Filamentleads . . . . . . . . . . . . . . . . . MA131
Gridconnector . . . . . . . . . . . . . . . . . . MAaeb

February 1970
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COOLING

Anode

Types BW1176J1 and BW1176J2 have integral water jackets and differ only
in the location of the water inlet and outlet connectors (see outline drawings).

Minimum water cooling requirements are shown on page 8; higher rates of
flow should be used where possible.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20 to 30ft/min (0.57 to 0.85m®/min) directed into the
filament header via a 1-inch (256mm) diameter nozzle before and during the
application of any voltages is usually adequate for limiting the temperature of
the seals.

Bulb
The bulb temperature must not exceed 180°C.

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C unmodulated conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage (seenote3) . . . . . . . . . . 10 kV max
Anode current . . . . . . . . . . . 86 A max
Anode dissipation (see note 4) . . . . .. . . .20 kW max
Grid dissipation . . . e 1.0 kW max
Operating frequency (for qu ratlngs) .. . . . . .20 MHz max

TYPICAL OPERATING CONDITIONS

Anodevoltage . . . . . . . . . 8.0 10 kV
Gridvoltage . . . . . . . . . . —420 --520 Y,

from grid resistor . . . . . . . . 380 475 Q
Peak r.f. grid drive voltage . . . . . 845 955 \
Anodecurrent . . . . . . . . . . 8b 8.6 A
Grid current (approx) . . . . . . . . 1.1 1.1 A
Anode dissipation . . . . . . . . . 128 15 kW
Grid dissipation . . . . . . . . . 470 480 W
Drivingpower . . . . . . . . . 940 1050 W
Output power - 70 kW
Efficiency . . . . . . . . . . . . 79 81 %
Load resistance . . . . . . . . . 500 625 Q2

BW1176J1,J2
Page 2



RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max
Filament current at filament voltage 8.2V . . 207 253 A
Amplification factor (V4 =6.0kV, I3=4.0A) . 32 44
M#tual conductance (Vg = 7.0kV, I3=4.0A) . 54 66 mA/V
Anode current (V5 = 1.5kV, Vg =+600V) . . B3 65 A
Grid current (Vg =1.5kV, Vg=+600V) . . . 80 12 A

NOTES

1. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5%.

2. The filament current must not exceed 600A, even momentarily, at any
time.

3. This is the highest nominal operating voltage to be used. |t makes allow-
ance for the normal mains voltage fluctuations as well as tolerances in the
equipment.

4. The valve can dissipate higher powers for periods up to 15 seconds pro-
vided that the average over a long period does not exceed the maximum
stated.

BW1176J1,J2
Page 3
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL STRAPPED CHARACTERISTICS

ANODE AND GRID CURRENTS IN AMPERES
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TYPICAL CONSTANT CURRENT CHARACTERISTICS

GRID VOLTAGE IN VOLTS
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MINIMUM WATER COOLING REQUIREMENTS
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OUTLINE FOR BW1176J1 (All dimensions without limits are nominal)

- (F)DIA.
h————————— (6)DIA.
' ' 2 FILAMENT
: + | POSTS (KIDWA.
f l * ON (DPCDIA.
3 ] [ mo
‘ é)
@ DIA.
d"? 6 SLOTS(H)
; WIOE BY L
? \ OEEP
X X - OUTLET™ | ple—(W) INLET
! q
DIA. WATER CONNECTORS
3/8 STRAIGHT UNION
@ CONE JOINT (TO 8.5.1010)

@ TO FIT YORKSHIRE No. 11

Q

m ‘
) |

e >le—(X)OWA.

Ref Inches Millimetres Ref Inches Millimetres
A 10.250 max 260.4 max N 0.125 3.18
B 7.5635 max 191.4 max P 6.555 166.5
C 6.000 max 152.4 max Q 3.562 90.47
D 1.000 25.40 R 6.500 165.1
E 0.734 18.64 S 5.000 127.0
F 5.630 143.0 T 0.375 9.53
G 4.703 119.5 u 5.000 127.0
H 0.163 3.89 Vv 6.500 165.1
J 0.205 5.21 w 1.250 31.75
K 0.625 15.88 X 2.000 50.80
L 2.250 57.16 Y 3.875 08.43
M 7.750 max 196.9 max

Millimetre dimensions have been derived from inches.

BW1176J1,J2
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OUTLINE FOR BW1176J2 (All dimensions without limits are nominal)

3004

et DIA.
? . DIA.

) 2 FILAMENT 4 HOLES
? ‘ =l POSTS (K)DIA. DIA.
4! ON (DPCDIA.
3 GRID A
COLLAR
A DIA.
O : NOIo
™)
! 16 sLOTS (H)
WIDE ev@/
(? \ / DEEP y
WATER CONNECTORS
3/8 STRAIGHT UNION
CONE JOINT (TO B.S.1010)
/;t TO FIT YORKSHIRE No.11
INLET le(@»  OUTLET
Ref Inches Millimetres Ref Inches Millimetres
A 10.250 max 260.4 max M 7.750 max 196.9 max
B 7.535 max 191.4 max N 0.125 3.18
C 6.000 max 152.4 max P 6.555 166.5
D 1.000 25.40 Q 3.662 90.47
E 0.734 18.64 R 6.500 165.1
F 5.630 143.0 S 5.000 127.0
G 4.703 119.5 T 0.375 9.63
H 0.153 3.89 U 5.000 127.0
J 0.205 5.21 Vv 6.500 165.1
K 0.625 15.88 w 2.170 55.12
L 2.250 57.15 X 3.875 98.43
Millimetre dimensions have been derived from inches.
English Electric Valve Company Limited - BW117641,J2
Chelmsford, Essex, England Page 10
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BR1181
BW1181J3

R.F. POWER
TRIODES

-

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Two r.f. power triodes of coaxial ceramic/metal construction, intended
primarily for industrial service. They differ only in the method of anode
cooling and in anode dissipation. BR1181 and BW1181J3 have higher
ratings for anode dissipation and current than BR1169 and BW1169J3
respectively but are otherwise electrically identical with, and may be used
as repiacements for, the latter tubes.

Anode cooling:

BR1181 . . . . . . . . . . .. forced-air
BW1181J3 . . . . . . . . . . . . . . water integral jacket
Anode dissipation:
BR1181 . . . . . . . . . . . . . . . .1 kW max
BW1181J3 . . . . . . . . . . . . . . .12 kW max
Anode voltage . . . . . .. .. . . . . 80 kV max
Frequency for full ratlngs - Ce e e 100 MHz max
Output power (class C unmodulated) . . . . . . . 26 kW
GENERAL
Electrical
Filament . . . . . . . . . . . thoriated tungsten
Filamentvoltage (see note 1) . . . . . . . . . b6 \Y;
Filamentcurrent . . . . . . . . . . . . 103 A
Filament cold resistance . . . . . . . . . . . 15 m&2
Peak usable cathodecurrent . . . . . . . . . . 25 A
Perveance . . .. . . . . . . . . 386 mA/N
Amplification factor (Va 2.0kV,I3=10A) . . . . N
Mutual conductance (Vg =2.0kV, 1=275A) . . . . 435 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . 365 pF
grid to filament O < ¥ 8 o) pF
anode to filament . . . . . . . . . . . . . 235 pF

January 1970



Mechanical

Overall dimensions . . . . . . . . . . . . seeoutlinedrawings
Net weight:
BR1181 . . . . . . . . . . . . . 9%pounds (4.3kg) approx
BWM181J3y . . . . . . . . . . . . b5%pounds(2.5kg) approx
Mounting position . . . . . . . . . . . vertical, either way up
Accessories
Outer filament connector . . . . . . . . . . . . . MA208A
Inner filament connector . . . . . . . . . . . . . MA208B
Gridconnector . . . . . . . . . . . . . . . . . MA208
Thermal fuse, available for BW1181J3 . . . . . . . . . MAS8SBE
COOLING
Anode

The BR1181 air cooling requirements are shown on pages 7 and 8. The
required air flow should be delivered through the radiator immediately before
and during the application of any voltages. Filament power, anode power
and air flow may be removed simultaneously.

BW1181J3 has an integral water jacket. Minimum water cooling requirements
are shown on page 9; higher rates of fiow should be used where possible.

A thermal fuse, part number MABSE, is available for BW1181J3, to give
protection against anode overheating. The fuse should be screwed into one of
the two threaded holes in the end of the anode (see page 12). The fuse
should be connected by a non-conducting cord to a suitable switching device;
a tension of about 1 pound (450g) should be applied to the fuse via the
cord. If the temperature exceeds the safe limit, the fuse core is pulled
outwards; this should actuate the switching device and remove all electrical
supplies to the valve. Replacement fuses can be supplied ta order.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 180°C. A
flow of air of 15 to 20ft>/min (0.43 to 0.57m3/min) directed onto the
terminals via a 1-inch (26mm approx) diameter nozzie before and during the
application of any voltages is usually adequate for limiting the temperature of
the seals.

BR/BW1181
Page 2



R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C unmodulated conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage

ARode current

Anode dissipation:
BR1181 .
BW1181J3

Grid dissipation

Frequency

TYPICAL OPERATING CONDITIONS

Anode voltage
Grid voltage
from grid resistor
Peak r.f. grid drive voltage
Anode current
Grid current
Anode dissipation
Grid dissipation
Driving power -
Output power (see note 2)
Efficiency .
Load resistance

NOTES

8.0
4.5

10
.12
250
100

8.0

—1000

2050
1290
4.0
485
. bb
145
630
26
. 81
1000

kV max
A max

kW max
kW max
W max
MHz max

kV

> <IOL

mA
kW

===

k
%

1. The valve must be operated at the stated filament voltage. Fluctuation in
filament voltage must not exceed +5%. The filament may be switched on
at its operating voltage and no surge limiting devices need be inéorporated

in the filament circuit.

2. This is the output power from the valve after the grid drive power has been
deducted. With 85% circuit efficiency the power to the load is 22kW.

BR/BW1181
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TYPICAL ANODE CHARACTERISTICS

o
5 [ ]
Q 0 o] °]
S 2 g AR 8 HSHHHS
| | t | h i | o
eyt ~
0
v
]
1 (o}
8 °
T
? °
W
(o]
s (o]
o <
] 0o
™
o]
4]
- [71]
& o &
(4]
g
2 ] 2
0 X
r 4
w
8 e ¢
H 5
3 Q
® W
E»OA.BA = T T L] S 0
I rrr—
<r> 11 Inlclvl 1 11T ] 3
f
3 2 2 & ) 2 °

ANODE CURRENT IN AMPERES

BR/BW1181
Page 4



TYPICAL GRID CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS

Vg=Va CURRENTS IN AMPERES
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AIR COOLING REQUIREMENTS FOR BR1181

Page 7
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AIR PRESSURE MANOMETER READING

TYPICAL AIR FLOW CHARACTERISTIC FOR BR1181
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MINIMUM WATER COOLING REQUIREMENTS FOR BW1181J3
(Higher rates of flow should be used where possible)
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OUTLINE FOR BR1181 (All dimensions without limits are nominal)

2123 DiA.
-—————————— DIA.
- (E)DiA.
H) SBE @om.
NOTE | | @D'A'
I'—I FILAMENT
4—//7
) ---1-]
! =] ;
GRID L 1
| l I
< :
® Ll
A CiD
]
> - Y
[}
® |
A 4
| |
=——p
— U)DIA,
DIA.
Ref Inches Millimetres Ref Inches Millimetres
A 8.782 223.1 K 4.470 113.5
B 6.250 158.8 L 0.218 5.54
C 4.000 101.6 M 2.656 67.46
D 3.500 88.90 N 3.687 93.65
E 2.000 50.80 P 0.750 19.05
F 1.250 31.75 Q 3.312 84.12
G 0.625 15.88 T 1.501 38.13
H 0.219 + 0.031 5.66 + 0.79 U 0.875 + 0.005 22.23+0.13
J 0.250 6.35

Millimetre dimensions have been derived from inches.

Outline Note for BR1181
The filament contact surface may be clamped only within this area.

BR/BW1181
Page 10
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OUTLINE FOR BW1181J3 (All dimensions without limits are nominal)

2124

rc

oy

{©DiA.

’*

—(D)oIA.

<(E)DIA.

(F)Dia.
(G)DiA.

|

i |
| -
GRID r__
i

I

FILAMENT

!

6

—

-

‘*@—H-’Jd—@

f 8 HOLES (R) DIA.
EQUALLY SPACED
C‘P ON (5)P.CDIA.
Y vy fan
] ] :
——vj U)DIA.

OUTLET 1I¢~B.S.864 V\' INLET 1/4"8.5.864

(YORKSHIRE No11) (YORKSHIRE Noti)
Ref inches Millimetres Ref Inches Millimetres
A 9.300 236.2 M 2.656 67.46
B 5.250 133.4 N 3.687 93.65
C 4.000 101.6 P 0.128 3.25
D 3.500 88.90 Q 3.830 97.28
E 2.000 50.80 R 0.257 6.53
F 1.250 31.75 S 4.687 119.0
G 1.000 max 25.40 max T 1.000 25.40
H 0.187 min 4.75 min U 1.000 max 25.40 max
J 0.187 min 4.75 min Vv 3.376 85.73
K 4.470 113.5 w 0.985 25.02
L 0.187 min 4.75 min X 1.250 31.75
Millimetre dimensions have been derived from inches.

BR/BW1181
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Outline Detail of BW1181J3
(Enlarged view from below)

2125A

Outline Notes for BW1181J3
1. The filament contact surface may be clamped only within this area.

2. This dimension will pass through a hole of 4.260 inches (108.0mm) mini-
mum diameter.

3. Two holes threaded 4B.A., for thermal fuses MABSE (see page 2).

English Electric Valve Company Limited BR/BW1181

Chelmsford, Essex, England Page 12
Printed in England
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BR1182
BW1182J1

R.F. POWER
TRIODES

7

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Two r.f. power triodes with ceramic/metal envelopes, intended primarily for
industrial service. They differ only in the method of anode cooling.

Anode cooling:

BrRM1182 . . . . . . . . . . . . . . . . . . . forced-air
BW1182J1 . . . . . . . . . . . . . . water integral jacket
Anode dissipation . . . . . . . . . . . . . 1b KW max
Anode voltage . . o [ ¢ kV max
Frequency for full ratmgs .o .. . B0 MHz max
Output power (class C unmodulated condmons) . . . b0 kW
GENERAL
Electrical
Filament . . . . + . . . . . . thoriated tungsten
Filament voltage (see note 1) . . . . . . . . . ©bb \Y
Filament current - Coe 230 A
Filament starting current (peak) (see note 2) . . . 600 A max
Filament cold resistance . . . . . . . . . . . 35 m&2
Peak usable cathodecurrent . . . . . . . . . . 45 A
Perveance . . ... .. 23  mA/N3?
Amplification factor (Va 6.0kV, Ia 30A) . . . . 38
Mutual conductance (V= 7.0kV,13=3.0A) . . . . 45 mA/V
Inter-electrode capacitances:
grid to anode 50 pF
grid to filament 82 pF
anode to filament 1.5 pF
Mechanical
Overall dimensions see outline drawings
Net weight:
BR1182 . . . . . . . . . . . . . 16kg (35 pounds) approx
BW1182J1 . . . . . . . . . . . . 45kg (10 pounds) approx
Mounting position vertical, either way up
Accessories
Smaller filament terminal connector . . . . . . . . . . MA2I1C
Larger filament terminal connector . . . . . . . . . . MA291D

March 1970



COOLING

Anode

The BR1182 air cooling requirements are shown on pages 7 and 8. The
required air flow should be delivered by a blower through the radiator
immediately, before and during the application of any voltages. Filament
power, anode power and air flow may be removed simultaneously.

Type BW1182J1 has an integral water jacket (see outtline drawing). Minimum
water cooling requirements are shown on page 9; higher rates of flow should
be used where possible.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20 to 30ft*/min (0.57 to 0.85m3/min) directed onto the fila-
ment terminals via a 1-inch (25mm approx) diameter nozzle before and during
the application of any voltages is usually adequate for limiting the tempera-
tures of the seals.

Anode Seal and Envelope
The anode seal and envelope temperatures must not exceed 180°C.

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C unmodulated conditions, one valve)

MAXIMUM RATINGS (Absolute values)

Anode voltage (seenote3) . . . . . . . . . . 10 kV max
Anode current . . . e . . . . . . .10 A max
Anode dissipation (see note 4) . . . . . . . . . 15 kW max
Grid dissipation . . . . . . . . .10 kW max
Operating frequency (for full ratmgs) . . . . . . . B0 MHz max
TYPICAL OPERATING CONDITIONS
Anodevoltage . . . . . . . . . 8.0 10 kV
Gridvoltage . . . . . . . . . . —420 —470 Vv
fromgridresistor . . . . . . . . 380 410 Q2
Peak r.f. grid drive voltage . . . . . 870 920 \Y/
Anodecurrent . . . . . . . . . . 6.6 6.6 A
Grid current (approx) . . . . . . . . 1.2 1.14 A
Anode dissipation . . . . . . . . . N 12.8 kW
Grid dissipation . . . . . . . . . 540 510 W
Drivingpower . . . . . . . . . 1040 1050 w
Output power Y < (0 52 kW
Efficiency . . . . . . . . . . . . 77 79 %
Load resistance . . . . . . . . . 640 810 Q
BR/BW1182
Page 2
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min Max

Filament current at filament voltage 6.6V . . 216 244
Amplification factor (V4= 6.0kV, la=3.0A) . 33 45
Mytual conductance (Vg = 7.0kV, I3 = 3.0A) . 40 50
Anode current (V4 = 1.5kV, Vg=+600V) . . 33 42
Grid current (V5 = 1.5kV, Vg=+600V) . . . 80 1
Grid voltage (negative)

(Va=6.0kV, I3=01A) . . . . . . . _ 200
NOTES

1. The valve must be operated at the stated filament voltage. Fluctuation in

filament voltage must not exceed +5%.

2. The filament current must not exceed B00A, even momentarily, at any

time.

3. This is the highest nominal operating voltage to be used. It makes allow-
ance for the normal mains voltage fluctuations as well as tolerances in the

equipment.

4. The valve can d:ssmate higher powers for periods up to 15 seconds pro-
vided that the average over a long period does not exceed the maximum

stated.

BR/BW1182
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TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR1182
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TYPICAL AIR FLOW CHARACTERISTIC FOR BR1182

AR PRESSURE MANOMETER READING IN INCHES OF WATER
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MINIMUM WATER COOLING REQUIREMENTS FOR BW1182J1
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OUTLINE FOR BR1182

2475A

1 FILAMENT

E)DIA.
FILAMENT

a——(F)DIA.

1 - GRID

—p G)DIA.

pta—(M)DA.

8 MOUNTING HOLES
(P)DIA. EQUALLY SPACED

7 K ?

b‘t

’w—@m.
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BR/BW1182
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Outline Dimensions for BR 1182 (All dimensions without limits are nominal)

Ref Millimetres Inches

A % 232.0 max 9.134 max

B 132.0 5.197

C 25.0 0.984

D 15.0 0.591

E 54.0+ 0.2 2.126 + 0.079
F 96.0+ 0.3 3.780+0.118
G 112.0+0.3 4.409+0.118
H 14.0 0.551

J 212.0 8.346

K 179.0 7.047

L 1565.0 6.102

M 127.0 max 5.000 max

N 179.5 max 7.067 max

p* 9.53 0.375

Q* 228.6 9.000

R 4.76 0.187

S 256.0 max 10.079 max
T 202.0 max 7.953 max

U 4.0 0.157

Inch dimensions have been derived from millimetres

éxcept where marked *.

BR/BW1182
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OUTLINE FOR BW1182J1 (All dimensions without limits are nominal)

2448

1 FILAMENT

E)DIA.
y FILAMENT
l et @ DIA.
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Outline Detail for BW1182J1

0 - ®- -
-—— 05 4 HOLES
% . /@om.
‘ (& @P‘
CVP @ -— <> l
y \__ 2SS '
Yy ap)
OUTLET INLET. SEE NOTE

Ref Millimetres Inches ‘Ref  Millimetres Inches
237.0 max 9.331 max M 127.0 max 5.000 max
150.0 5.906 N 51.0+ 15 2.008 + 0.059
25.0 0.984 P 131.0 5.157
16.0 0.591 Q 90.0+ 15 3.543 + 0.059
54.0+ 0.2 2.126 + 0.079 R 31.75 1.250
96.0+ 0.3 3.780+0.118 S 165.0+ 3.0 6.496 + 0.118
112.0+0.3 4.409+0.118 T 127.0+ 15 5.000 + 0.059
14.0 0.551 U 9.5 0.374
217.0 8.543 Vv 165.0+ 3.0 6.496 + 0.118
184.0 7.244 w 127.0+1.5 5.000 + 0.059
160.0 6.299

FRSESITOTMOO o>

Inch dimensions have been derived from millimetres.

Note If the valve is mounted filament terminals down, the water flow must

be opposite to the direction shown.

English Electric Valve Company Limited

Chelmsford, Essex, England

BR/BW1182
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BR1183
BW1183J1

R.F. POWER
TRIODES

%

The data should be read in conjunction with the Power Triode Preambile.

ABRIDGED DATA

Two r.f. power triodes with ceramic/metal envelopes, intended primarily for
industrial service. They differ only in the method of anode cooling.

Anode cooling:
BR1183 . . . . . . . . .. forced-air
BW1183J1 . . . . . . . . . . ... water; integral jacket
Ancde dissipation . . . . . . . . . . . . . 20 kW max
Anode voltage . . B [ 0] kV max
Frequency for full ratlngs .o . . . B0 MHz max
Output power (class C unmodulated condmons) . . . 10 kW
GENERAL .
Electrical
Filament . . -« « « . . . . . thoriated tungsten
Filament voltage (see note 1) . e e . . . . . . 82 Vv
Filament current . . . . . . 230 A
Filament starting current (peak) (see note 2) . . . 600 A max
Filament cold resistance . . . . . . . . . . . 40 m£2
Peak usable cathode current o o ¢ A
Perveance . . . . . . . 30 mA/N3
Amplification factor (Va = 6 OkV Ia = 4 OA) . . . . 38
Mutual conductance (V3 =7.0kV, 13=4.0A) . . . . 60 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . 57 pF
grid to filament Ce e e e e 100 pF
anode to filament B Y pF
Mechanical
Overalldimensions . . . . . . . . . . . . seeoutline drawings
Net weights:
BR1183 . . . . . . . . . . . . . 18kg (40 pounds) approx
BW1183J1 . . . . . . . . . . . . b55kg(12pounds) approx
Mounting position . . . . . . . . . . . . vertical, either end up

March 1970
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COOLING

Anode

The BR1183 air cooling requirements are shown on pages 7 and 8. -The
required air flow should be delivered by a blower through the radiator before
and during the application of any voltages. Filament power, anode power and
air may be removed simultaneously.

Type BW1183J1 has an integral water jacket (see outline drawing). Minimum
water cooling requirements are shown on page 9; higher rates of flow should
be used where possible.

Filament and Grid Seals

The temperature of the filament and grid seals must not exceed 140°C. A
flow of air of 20 to 30ft*/min (0.57 to 0.85m?/min) directed onto the fila-
ment terminals via a 1-inch (25mm approx) diameter nozzle before and during

the application of any voltages is usually adequate for limiting the tempera-
tures of the seals.

Anode Seal and Envelope
The anode seal and envelope temperatures must not exceed 180°C.

R.F. POWER AMPLIFIER AND OSCILLATOR
(Class C unmodulated conditions, one valve) '

MAXIMUM RATINGS (Absolute values)

Anode voltage (seenote3) . . . . . . . . . . 10 kV max
Anode current . . . O * X O A max
Anode dissipation (see note 4) e e .. ... .20 kW max
Grid dissipation . . . . . . . . .10 kW max
Operating frequency (for fuII ratmgs) .. . . . . . B0 MHz max

TYPICAL OPERATING CONDITIONS
Anodevoltage . . . . . . . . . . 80 10 kV
Gridvoltage . . . . . . . . . . =420 —-520 'V
fromgrid resistor . . . . . . . . 250 330 Q
Peak r.f. grid drive voltage . . . . . 860 980 \%
Anodecurrent . . . . . . . . . . 87 8.75 A
Grid current {(approx) . . . . . . . . 16 1.6 A
Anode dissipation . . . . . . . . . 143 16.2 kW
Grid dissipation . . . . . . . . . 720 730 W
Orivingpower . . . . . . . . . 1400 1560 W
Outputpower . . . . . . . . . . b4 70 kW
Efficiency e e 78 80 %
Load resistance . . . . . . . . . 475 600 9
BR/BW1183
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RANGE OF CHARACTERISTICS FOR EQUIPMENT DESIGN

Min
Filament current at filament voltage 8.2V . 207
Amplification factor (V3 =6.0kV, I3 =4.0A) . 32
Mutbial conductance (V4 =7.0kV, I;=4.0A) . 56
Anode current (V3 = 1.5kV, Vg =+600V) . . 47
Grid current (V5 = 1.6kV, Vg =+600V) . . . 11

NOTES

Max

253
44
68
57
15

mA/V

1. The valve must be operated at the stated filament voltage. Fluctuation in

filament voltage must not exceed +5%.

2. The filament current must not exceed 600A, even momentarily, at any

time.

3. This is the highest nominal operating voltage to be used. It makes allow-
ance for the normal mains voltage fluctuations as well as tolerances in the

equipment.

4. The valve can dissipate higher powers for periods up to 15 seconds pro-
vided that the average over a long period does not exceed the maximum

stated.

,// -

BR/BW1183

Page 3



TYPICAL ANODE CHARACTERISTICS
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TYPICAL GRID CHARACTERISTICS
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AIR COOLING REQUIREMENTS FOR BR1183
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TYPICAL AIR FLOW CHARACTERISTIC FOR BR1183
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MINIMUM WATER COOLING REQUIREMENTS FOR BW1183J1
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OUTLINE FOR BR1183
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Outline Dimensions for BR1183 (All dimensions without limits are nominal)

Ref Millimetres Inches

Aswx 235.0 9.252

B 160.0 6.299

C 25.0 0.984

D 15.0 0.591

E 54.0 2.126

F 96.0 3.780

G 112.0 4.409

H 14.0 0.551

J 212.0 8.347

K 179.0 7.047

L 165.0 6.102

M 124.0 4.882

N 179.5 max 7.067 max

pP* 9.63 0.375

Q* 228.6 9.000

R 4.76 0.187

S 2540+ 1.5 10.000 + 0.059
T 200.0+ 1.5 7.874 + 0.059
U 11.2 0.441

Inch dimensions have been derived from millimetres
except where marked *.

BR/BW1183
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OUTLINE FOR BW1183J1 (All dimensions without limits are nominal)
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© li__; ©‘D|A/ FILAMENT
i {F)DiA.
l | R — GRID
g___ —(G)DIA.
© (MDA,

B

- |

A
15

WATER CONNECTORS
3/8° STRAIGHT UNION
CONE JOINT (TO B.S.1010)
TO FIT YORKSHIRE No.11

BR/BW1183

Page 12

e s = pFe Estue -Sulb

E S 3 A



Outline Detail for BW1183J1

2449 - {\%, >
() 4 HOLES
» . j /@DIA.
) - | !
o <
5. () __
t{d b
oo\ E
@)
OUTLET INLET. SEE NOTE

Ref Millimetres Inches Ref Millimetres Inches
A 240.0 max 9.449 max M 124.0 4.882
B 191.5 max 7.539 max N 51.0+ 15 2.008 + 0.059
C 25.0 0.984 P 166.5 6.555
D 15.0 0.591 Q 90.0+ 1.5 3.543 + 0.059
E 54.0 2.126 R 31.75 1.25
F 96.0 3.780 S 165.0 + 3.0 6.496 + 0.118
G 112.0 4.409 T 127.0+ 1.5 5.000 + 0.059
H 14.0 0.551 U 9.5 0.374
J 216.0 8.504 \Y 165.0+ 3.0 6.496 + 0.118
K 183.0 7.205 w 127.0+ 1.6 5.000 + 0.059
L 160.0 6.299

Inch dimensions have been derived from millimetres.

Note If the valve is mounted filament terminals down, the water flow must
be opposite to the direction shown.

English Electric Valve Company Limited BR/BW1183

Chelmsford, Essex, England Page 13
Printed in England



BW1190J4

R.F. POWER
TRIODE

The data should be read in conjunction with the Power Triode Preamble.

ABRIDGED DATA

Water cooled power triode intended primarily for use as a self-excited
oscillator in industrial heating service.

Anode dissipation . . . . . . . . . . . . . 35 kW max
Anodevoltage . . . . . . . . . . . . . . 60 kV max
Frequency for full ratings Co. . . . . 20 MHz max
Output power (class C, self-excited oscnllator) A ¢ I kW
GENERAL
Electrical
Fitament . . . . . . . . . . . . . . . . thoriated tungsten
Filament voltage . 0 X &) Vv
Filament current .. ... 26 A
Amglification factor (Va = 5 OkV la 0 8A) G ¥4
Mutual conductance (Va=5.0kV, 1a=0.8A) . . . . 15 mA/V
Inter-electrode capacitances:
gridtoanode . . . . . . . . . . . . . . 35 pF
grid to filament 4o pF
anode to filament . e e . ... .. . . . 35 pF
Mechanical
Overall length (excludingleads) . . . . . 530mm (20.866 inches) max
Overall diameter (excluding
water connections) . . . . . . . . . . 106mm (4.173 inches) max
Netweight . . . . . . . . . . . 3.75kg (8.25 pounds) approx
Mounting position . . . . . . . . vertical with filament leads down
Mountingclamp . . . . . . . . . . . . . . . . . MA330
COOLING

The water cooling requirements for BW1190J4 as a function of anode dissi-
pation at various water inlet temperatures are shown on page 6.

December 1969
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R.F. POWER AMPLIFIER OR OSCILLATOR
MAXIMUM RATINGS (Absolute values)

Anode voltage 6.0 kV max
Anode dissipation 3.5 kW max
Grid current(at maximum anode d|5$|pat|on) 400 MA max
Cathode current . 2.8 A max
Frequency for above ratlngs 20 MHz max
TYPICAL OPERATING CONDITIONS
Class C Unmodulated Amplifier
Frequency . 3.0 MHz
Anode voltage . 6.0 kV
Grid voltage —b550 Vv
Peak r.f. grid drive voltage 1100 V
Anode current . 233 A
Grid current 350 mA
Anode dissipation 3.5 kW
Output power 10.5 kW
Efficiency . 75 %
Class C Self-Excited Oscillator, D|electr|c Heater Service
Frequency . 20 MHz
Anode voltage (non regulated supply) . 6.0 kV
Grid voltage . —b550 \
from grid-filament resustor . 2.2 k2
Peak r.f. grid drive voltage 950 \Y
Anode current . 1.5 A
Grid current 2950 mA
Anode dissipation 2.7 kW
Output power 6.3 kW
Efficiency . 70 %
Class C Self-Excited Oscillator, Induction Heater Service
(Repetition work with a short duty cycle)
Frequency . i 450 kHz
Anode voltage (non regulated supply) 6.0 kV
Grid voltage —545 \%
from grid-filament reS|stor 1.7 kQ2
Peak r.f. grid drive voltage 1000 \
Anode current 2.0 A
Grid current 320 mA
Anode dissipation 2.9 kW
Output power 9.1 kW -
Efficiency . 76 %
BW1190J4

Page 2
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TYPICAL ANODE CHARACTERISTICS

[2864
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TYPICAL GRID CHARACTERISTICS
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TYPICAL CONSTANT CURRENT CHARACTERISTICS
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OUTLINE (All dimensions without limits are nominal)

GRID

WATER
OUTLEY

Ref Millimetres inches
A 250.0 9.843
@—-n——
B 530.0 max 20.866 max
( ' C 250.0 9.843
D 50.0 max 1.969 max
E 10.256 0.404
—
WATER F 40.0 max 1.5675 max
INLET
; G 106.0 4.173
H 40.0 max 1.575 max
J 50.0 max 1.969 max
K 10.25 0.404
FILAMENT
Inch dimensions have been derived from

millimetres.

Filament, grid and anode leads 162/0076 stranded wire.

BW1190J4

Page 7
Printed in England

English Electric Valve Company Limited
Chelmsford, Essex, Engtand
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Power Triode Accessories



TABULATED
DATA

POWER TRIODE

ACCESSORIES

MA SERIES OF ACCESSORIES

Type Description

MAG66 Grid connector for 4.703 inches diameter terminal

MAG6A Grid connector for 3.750 inches diameter terminal

MA66B Grid connector for 8.086 inches diameter terminal

MAS85C Thermal fuse; large head, 177°C fusing temperature

MASSD Thermal fuse; small head, 177°C fusing temperature

MASSE Thermal fuse; small head, 103°C fusing temperature

MA130 Left and right hand filament lead assembly for 0.875 inch

MA130A terminal

MA131 Left and right hand filament lead assembly for 0.625 inch

MA131A terminal

MA135 Filament lead assembly, 173/s inches long, for 0.437 inch
terminal

MA135A Filament lead assembly, 6 inches long, for 0.437 inch terminal

MA135B Filament lead assembly, 12 inches long, for 0.437 inch terminal

MA146A Filament clamp connector for BR/BW1162,65 series, centre
tap connector for BR/BW1165 series

MA146B Filament centre-tap terminal clamp for BR/BW1162 series

MA147A Grid terminal connector, for use above 30MHz, for BR/
BW1162, BR/BW1165 series

MA148A Grid terminal connector, for use below 30MHz, for BR/
BW1162, BR/BW1165 series

MA149A Insulating pedestal for BR1162, BR1165

MA150A Expansion coil assembly for BY4031

MA150B Expansion coil assembly for BY4037, BY4038

MA202 Sealing ring, rectangular section, for BW1162/65 series

March 1970
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Type Description

MA208 Grid terminal connector for BR/BW1181J3

MA208A . Outer filament terminal connector for BR/BW1181J3
MA208B inner filament terminal connector for BR/BW1181J3
MA239 Complete water pipe assembly for BY4060

MA243 Sealing ring, round section, for BW1156; B.S. no. 446
MA245 Sealing ring, round section, for BY1161; B.S. no. 445
MA246 Sealing ring, rectangular section, for BY 1102 etc.
MA248 Sealing ring, triangular section, for BW140

MA249 Sealing ring, rectangular section, for BW153 etc.

MA250 Sealing ring, round section, for BW1121J; B.S. no. 346
MA251 Sealing ring, round section, for BW1121

MA252 Sealing ring, rectangular section, for BW179 etc.

MA253 Sealing ring, round section, for BY 1122 etc. B.S. no. 349
MA254 Sealing ring, round section, for BW189 etc. B.S. no 431
MA255 Sealing ring, round section, for BY189A etc. B.S. no. 441
MA256 Sealing ring, round section, for BW1124J1,J2

MA260 Sealing ring, round section, for BY1144, BY1144L

MA291C Smaller filament terminal connector for BR/BW1182/3
MA291D Larger filament terminal connector for BR/BW1 182/3

MA314 Sealing ring, round section, for BW1162/65 series. B.S. no. 122
MA315 Sealing ring, round section, for BW1115, B.S. no. 329

MA319 Left and right hand filament terminals only, for BR1121 etc.
MA323 Pair of water union couplings for BW1121 etc. water jacket
MA324 Pair of water jacket conn. tubes for BW1121 etc. water jacket
MA326 Sealing ring, round section, for BY1121 in BY4063 only.

B.S. no. 435
MA328 Filament connectors only (MA135}, one pair
MA329 Filament connectors only (MA130), one pair

Triode Accessories T.D.

Page 2



4000 SERIES OF ACCESSORIES

Type Description Valve Sealing
' Ring

BRA044  Air ducting BR194 —
BR4045 Air ducting BR1121 —
BR4080 Air ducting BR1124 -
BW4027 Water jacket BW194 MA254
BW4028 Water jacket BW161, BW1102 MA251
BW4029 Water jacket BW179, BW1124 MA252
BW4034 Water jacket BW1121 MA251
BW4035 Water jacket BW1144, BW1156 MA243
BW4050 Water jacket BW189, BW1143 MA254
BW4070 Water jacket BW1122 MA252
BW4088A Water jacket BW1162, BW1165 MA314
BW4123 Water jacket BW1115, BW1126 MA315
BY4030 Double boiler condenser

unit BY 1102 MA246
BY4031 Single boiler condenser

unit BY 1102 MA246
BY4032 Double boiler condenser

unit BY1121 MA246
BY4033 Single boiler condenser

unit BY1121 MA246 .

Triode Accessories T.D.

Page 3
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Type Description Valve Sealing
Ring

BY4036  * Single boiler condenser

unit BY1144 MA260
BY4037A Single boiler unit BY189A, BY1143 MA255
BY4038 Single boiler condenser

unit BY189A,BY 1143 MA255
BY4038A Double boiler condenser

unit BY189A, BY1143 MA255
BY4039 Single boiler condenser

unit BY 194 MA255
BY4048A Single boiler unit BY1124 MA253
BY 4049 Single boiler unit BY 194 MA255
BY4059 Single boiler unit BY 1161 MA245
BY4060 Single boiler unit BY1144 MA260
BY4063 Single boiler unit BY 1121 MA326
BY4064 Single boiler condenser

unit BY1122 MA253
BY4093 Single boiler condenser

unit BY 1161 MA245

English Electric Valve Company Limited

Chelmsford, Essex, England

Triode Accessories T.D.

Page 4
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MA SERIES
of ACCESSORIES

MAG66, MAG66A and MA66B
Grid connectors for use on power triodes with terminal diameters as listed
below.

Type Grid Terminal Diameter
MAG66 4.703 inches (119.5mm)
MABGA 3.750 inches (95.25mm)
MAGG6B 8.086 inches (2056.4mm)
3040 —> ‘—'.

TERMINAL CONNECTOR
THREADED 10-32 UNF.

%II

Reference A Reference B
Type Inches Millimetres Inches Millimetres
MAG66 4.703 119.5 0.375 + 0.020 9.53 + 0.51
MAG66A 3.750 95.25 0.375 + 0.020 9.53 + 0.51
MAG6B 8.086 205.4 0.375 + 0.020 9.53 + 0.51

Millimetre dimensions have been derived from inches.

April 1970



MA130 and MA130A

MA 130 and MA130A are left and right hand filament lead assemblies for use
on power triodes with 0.875 inch (22.23mm) diameter filament terminals.

3
m2 @ .
- T [ -/}\
......... —
e
HOLE
l 2 CLAMPING SCREWS
10-32UN.F. HEX. )
SOCKET CAP HEAD
o =
DiA.
Ref Inches Millimetres
A 24 610
8 1.750 44 .45
C 2.000 50.80
D* 1.181 30.00
E* 0.512 13.00
. 0.875 + 0.002 29 996 + 0.051
) —0.000 ) —0.000
G* 0.118 3.00

Millimetre dimensions have been derived from inches

except

where marked *.

MA Series
Page 2
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MA131 and MA131A

MA131 and MA131A are left and right hand filament lead assemblies for use
on power triodes with 0.625 inch (15.88mm) diameter filament terminals.

2784

- @

=
[
O

HOLE

CLAMPING SCREW
h 10-32UNF HEX.
KET CAP HEAD

'
AE—

Ref Millimetres Inches

A* 610 24.000

B 25.00 0.984

C 52.00 2.047

D 30.00 1.181

E 13.00 0.512

F* 15,875 000! 0625+ 9992
—0.000 —0.000

G 3.00 0.118

Inch dimensions have been derived from millimetres
except where marked *

MA Series
Page 3
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MA135

MA135 is a filament lead assembly for use on power triodes with 0.437 inch
(11.10mm) diameter filament terminals.

3041 HO?E @ DIA.

/ .

<

|
©
A
@~

®

2BA.
WING NUT

, =

Ref Inches Millimetres
A 0.386 9.80

B 0.750 19.05

c* 118.00 457

D 0.750 19.05

E 0.250 6.35

F 1.000 25.40

G 0.437 11.10

H

2.000 50.80

Millimetre dimensions have been derived from inches.

*  Also available as MA135A with dimension C 6 inches (152mm) and
MA 135B with dimension C 12 inches (305mm).

MA Series
Page 4
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MA146A and MA146B

MA146A is a filament clamp connector for the BR/BW1162 and BR/BW1165
series; it is also used as a heat dissipating connector for the filament centre-
tap terminal of BR/BW1165 tubes. MA146B is used on the filament centre-

tap terminal of BR/BW1162 tubes.
®

3042

4

N

{(G)DiA.
e————wta—(C)
MA146A MA146B

Ref Millimetres Inches Millimetres Inches

A 30.0+1.0 1.181 + 0.039 30.0+ 1.0 1.181 + 0.039
B 30.0+1.0 1.181 + 0.039 30.0+1.0 1.181 + 0.039
C 12.3+ 0.5 0.484 + 0.020 13.7+ 05 0.539 + 0.020
D 18.0+ 1.0 0.709 + 0.039 18.0+1.0 0.709 + 0.039
E 6.5+ 0.2 0.256 + 0.008 6.5+ 0.2 0.256 + 0.008
F 20+0.2 0.080 + 0.008 20+0.2 0.080 + 0.008
G 9.0+0.2 0.354 + 0.008 10.5+ 0.2 0.413 + 0.008
Inch dimensions have been derived from millimetres.

MA Series

Page b
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MA147A

MA147A is a grid terminal connector designed for use with the BR/BW1162
and BR/BW1165 series. It is suitable for use at frequencies above 30MHz.

DN

-

Ref Millimetres Inches

A 85.0 + 0.5 3.346 + 0.020
B 85.0+ 0.5 3.346 + 0.020
C 10.0+ 0.25 0.394 + 0.010
D 70.0+ 05 2.756 + 0.020
E 8.0 0.315

F 70.0+ 0.5 2.756 + 0.020
G 20+0.2 0.080 + 0.008
H 77.4+ 0.5 ~3.047 + 0.020
J 3.5+0.1 0.138 + 0.004

inch dimensions have been derived from millimetres.

MA Series
Page 6
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MA149A

MA149A is an insulating pedestal designed for use with the forced-air cooled
triodes BR1162 and BR1165.

|
©pa. - oL
i
4 HOLES (E)DIA.
THREADED EQUALLY SPACED
5x08 S ! ON (F)P.CDIA,
B5.3643

% -n—fé;

® ® |
Y i y
e @ —I
DIA.

Ref Millimetres Inches Ref Millimetres Inches
A 138.0+ 3.0 5.433+0.118 F 155.0 6.102
B 172.0 max 6.772 max G 139.0 max 5.472 max
C 123.0 , 4.843 H 14.5 0.571
D 113.0 max 4.449 max J 40.0 1.675
£ 7.0 0.276 K 128.0 5.039

inch dimensions have been derived from millimetres.

MA Series
Page 7



MA208
MA208 is a grid terminal connector for use on the BR/BW1181 series.

)

= B)-
. DiA.
{©)
&)
- D)
DIA.

Oy ® 0) j)
L | — L%—!Tl 1
3/16'8SW. CLAMPING SCREW
HEX. SOCKET CAP HEAD
Ref Inches Millimetres Ref Inches Millimetres
A 5.000 127.0 G 0.313 7.95
B 4.125 104.8 H 0.625 15.88
C 3.500+0.002 88900+ 0.051 J 0.062 1.57
D 3.375 85.73 K 0.276 7.01
E 4.500 114.3 L 0.250 6.35
F 0.374 9.50 M 0.625 15.88

Millimetre dimensions have been derived from inches except dimension F.

MA Series
Page 8
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MAZ208A and MA208B

MA208A and MA208B are connectors designed for use on the large and small
filament terminals respectively of the BR/BW1181 series.

3048
®

DiA.
HOLE

6 o

|

|

—~ @

3/16 BSW. CLAMPING SCREW
HEX. SOCKET CAP HEAD

!

1

MA208A MA208B
Ref Inches Millimetres Inches Millimetres
A 3.500 88.90 2.750 69.85
B 2.625 66.68 1.875 47.63
C 2.000 + 0.002 50.800 + 0.051 1.250 + 0.002 31.750 + 0.051
D 1.875 47.63 1.125 28.58
E 3.000 76.20 2.250 57.15
F 0.374 9.50 0.374 9.50
G 0.313 7.95 0.313 7.95
H 0.625 15.88 0.625 15.88
J 0.062 1.57 0.062 1.57
K 0.276 7.01 0.276 7.01
L 0.250 6.35 0.250 6.35
M 0.625 15.88 0.625 15.88

Millimetre dimensions have been derived from inches except dimension F.

MA Series
Page 9



MA239
MA239 is an inlet water tube designed for use with boiler unit BY4060.

—ﬂ D)DIA
R
|
—» | | f+—(Foa.
o
AN
¢ SEE NOTE
T BELOW
® =7
C S
Ref Inches Millimetres
A 34.250 870.0
B 2.250 67.15
+ 0.000 + 0.00
C 1.125 28.58
—0.005 —-0.13
D 0.750 19.056
E 1.750 44.45
F 1.250 31.75

Millimetre dimensions have been derived from inches.

Note Kontite no. 3 1.000 inch coupling, 1.250 inch external diameter, fitting
Kontite no. 78 liner, 0.699 inch external diameter fitting. ’

MA Series
Page 10
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MA291C

MAZ291C is a connector designed for use on the smaller filament terminal of
the BR/BW1182 and BR/BW1183 series.

*)

3081 l

]
i
AN

4 FIXING SCREWS
THREADED M6

CLAMPING SCREW
THREADED M5 HEX.
SOCKET CAP HEAD

— W

>,

Lo

19,

\\'\I

DIA.
SECTION A—A
Ref Millimetres Inches Ref Millimetres Inches
A 82.0 3.228 E 20.0 0.787
B 44.0 1.732 F 54.35 + 0.05 2.140 + 0.002
C 26.0 1.024 G 21.0 0.827
D 30.0 1.181 H 13.0 0.512

Inch dimensions have been derived from millimetres.

MA Series
Page 11
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MA291D

MA291D is a connector designed for use on the larger filament terminal of

the BR/BW1182 and BR/BW1183 series.

o )

>

3062 o/

)

CLAMPING SCREW
THREADED M5 HEX.
SOCKET CAP HEAD

W
e

4 FIXING SCREWS ‘/.l/\/\

THREADED M6 '

R
MX@&

©
)
® ’ DIA. ®
SECTION A—A

Ref Millimetres Inches Ref  Millimetres Inches
A 124.0 4.882 E 15.0 0.591
8 82.0 3.228 F 96.35 + 0.05 3.793 + 0.002
C 34.0 1.339 G 15.0 0.5691
D 25.0 0.984

Inch dimensions have been derived from millimetres

MA Series
Page 12
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SEALING RINGS

The sealing rings listed are intended for use with EEV water or vapour cooled
triodes. A sealing ring is supplied with each valve and also with the associated
cooling unit; should replacements be required they may be ordered under the

E&V number given below.

EEV Cross-section Nominal
number Used with (see next page) internal diameter
MA243 BW1144, BW1156 Fig. 1 8’ inches
BW4035 (216mm)
MA245 BY1161 Fig. 1 8 inches
BY 4059, BY4093 (203mm) p——
MA246 BY 1102, BY 1121 Fig. 2 5% inches
BY 4030, BY4031 (146mm)
BY4032, BY4033
MA248 BW140 Fig. 3 129/35 inches
(48.5mm)
MA249  BW153, BW1139 Fig. 2 3inches
{(76mm)
MA251 BW161, BW1102, Fig. 2 4 inches
BW1121 (102mm)
BW4028, BW4034
MA252 BW179, BW1103, Fig. 2 2% inches
BW1122, BW1124 (70mm)
BW4029, BW4070
Continued on next page
MA Series

Page 13



EEV Cross-section Nominal
number Used with (see below) internal diameter
MA253 BY1122, BY1124 Fig. 1 4% inches
BY4048A, BY4064 (114mm)
MA254 BW189, BW194, Fig. 1 5% inches
BW1143 (133mm)
BW4027, BW4050
MA255 BY 189A, BY 194, Fig. 1 6% inches
BY 1143 (172mm)
BY 4037, BY4038,
BY4038A, BY4039,
BY 4049
MA260 BY 1144, BY 1156 Fig. 1 9% inches
BY 4036, BY 4060 (248mm)
MA314 BW1162, BW1165 Fig. 1 11/g inches
BW4088A (29mm)
MA315 BW1115, BW1126 Fig. 1 2 inches
BW4123 (51mm)
Cross-sections of Sealing Rings
3060
] 2 W T
Fig. 1 Fig. 2
English Electric Valve Company Limited MA Series

Chelmsford, Essex, England

Page 14
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WATER
JACKETS

The following table lists the water jackets available for use with EEV water
cooled triodes.

Water Used Net Sealing
jacket on valve weight ring (see
approx note 3)
BW4027 BW194 40 pounds MA254
(18kg)
BW4028 BW161 20 pounds MA251
BW1102 (9.1kg)
BW4029 BW179 10 pounds MA252
BW1103 (4.6kg)
BW1124
BW4034 BW1121 18 pounds MA251
(8.2kg)
BW4035 BW1144 60 pounds MA243
BW1156 (27kg)
BW4050 BW189 36 pounds MA254
BW1143 (16.4kg)
BW4070 BW1122 10 pounds MA252
(4.6kg)
BW4088A* BW1162 1.1 pounds MA314
BW1165 (0.5kg)
BW4123 BW1115 2 pounds MA315
BW1126 (0.9kg)

THHHH

* BWA40B8A supersedes BW4088; the latter can be supplied to special order if required.

See page 2 for Notes

September 1969



NOTES
1. All the above water jackets except BW4035, BW4088 and its variants

have two alternative inlet water connections at the lower end and two
alternative outlet connections at the top of the assembly. Any pair of
connectidhs may be used and two blanking plugs with sealing washers are
supplied with the jacket for sealing the water connections not required.
The BW4035 has three inlet water connections at the lower end and two
outlet connections at the top of the assembly. Both outlet connections
must be used. The inlet connection can be made to the 2-inch tapped hole
only, or alternatively to the two side inlet holes used together. Blanking
plugs with sealing washers are supplied with the jacket for sealing the
water connections not required.

Any flow reducing or measuring devices should be incorporated in the
system on the outlet side of the water jacket as it is desirable to operate
the jacket at the highest possible pressure.

. All the above water jackets except BW4088, BW4088A and BW4123 may

be mounted by means of the tapped holes in any two of the four flat
surfaces round the circumference.

3. One sealing ring is supplied with each water jacket.

Water Jackets
Page 2
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OUTLINE FOR BW4027 (All dimensions without limits are nominal)

2755

B8
DIA.

4 WATER CONNECTIONS
TAPPED I" B.S.P

=T /
i

TOP OF JACKET BODY _

i H/
- 1
b+ 5
ALTERNATIVE WATER
@ «———»la—(K)DIA  OUTLETS EACH SIDE
Y @
— O aernamve
/ATER INLETS
Y ) 1
| \ __(L_ Ref Inches Millimetres
) 4
! A 14.188 360.4
- © > B 8.000 203.2
- L C 2.500 63.50
~ D 5.062 128.6
N E 4.562 + 0.010 115.88 + 0.25
] F 4.062 + 0.010 103.17 + 0.25
) , G 2.625 66.68
) 4 : H 9.625 244.5
44 "\ J 0.688 17.48
| ; K 5125 130.2
@ Q @ : L 7625 193.7
A -13 M 5.469 + 0.010 13891+ 0.25
N 2.250+0.010 57.15+0.25
o P 5.469 + 0.010 138.91+ 0.25
" Q 2.250 + 0.010 57.15 + 0.25
8 HOLES (S)DlA. BY (T) DEEP g ;’gg? 27623
TAPPED 5/I6"B.S.Fi By @ DEEP T 0.375 g.53
U 0.343 8.71
V 0.875 22.23

Millimetre dimensions have been derived

from inches.

Water Jackets
Page 3



OUTLINE FOR BW4028 (All dimensions without limits are nominal)

2756

4 WATER_CONNECTIONS
TAPPED 3, B.S.P

|
- 1 / TOP OF JACKET BODY

A
T
' <
ALTERNATIVE WATER
OUTLETS EACH SIDE
® @
<——————-—®D|A.
| ALTERNATIVE
WATER INLETS
Y R
Y
(B Ref Inches Millimetres
A 10.531 267.5
B 6.250 158.8
C 0.625 15.88
D 3.812 96.82
E 3.281 +0.010 83.34 + 0.25
F 2.937 + 0.010 74.60 + 0.25
G 1.937 49.20
H 7.062 179.4
J 0.468 11.89
K 3.875 98.43
L 5.812 147.6
M 4.593 + 0.010 116.7 + 0.25
N 1.750 + 0.010 4445 + 0.25
P 4593+0.010 116.7+0.25
Q 1.750+ 0.010  44.45+0.25
R 1.500 38.10
S 0.261 6.63
8 HOLES (S)DIA. BY (T)DEEP L 8-3‘1‘3 3-;;
s ” . .
TAPPED {4 BSF BY @DEEP v 0531 13.49

Millimetre dimensions have been derived

from inches.

Water Jackets
Page 4
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OUTLINE FOR BW4029 (All dimensions without limits are nominal)

2761

m\
k- @/ .
" DIA,

- —4-

4 WATER CONNECTIONS
TAPPED 3 B.S.P

TOP OF JACKET B0DY

ALTERNATIVE WATER
OUTLETS EACH SIDE

ALTERNATIVE
WATER INLETS

Ref Inches Millimetres
A 7.531 191.3
B 4562 115.9
C 0.437 11.10
D 3.343 84.91
E 2.968 + 0.010 75.39 + 0.25
F 2.625 + 0.010 66.68 + 0.25
G 1.625 41.28
H 4.375 111.1
J 0.468 11.89
K 2.625 66.68
L 4562 115.9
M 3.000 + 0.010 76.20 + 0.25
N 1.000 + 0.010 25.40 + 0.25
P 3.000 + 0.010 76.20+ 0.25
Q 1.000+ 0.010 25.40+ 0.25
R 1.500 38.10

8 HOLES @Dm. gy (1) DEEP S 0.261 6.63

TAPPED %4 B.SF " BY (U)DEEP T 0.343 8.71
U 0.312 7.92
\Y 11.89

0.468

Millimetre dimensions have been derived
from inches.

Water Jackets
Page 5
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OUTLINE FOR BW4034 (All dimensions without limits are nominal)

2757

4 WATER CONNECTIONS
TAPPED ¥4 BS.P

- &—*
i T = TOP OF JACKET BODY .

S il

% fo-+ &1 : -
® @ ALTERNATIVE WATER

[——(\D OUTLETS EACH SIDE
Y
ALTERNATIVE

| v WATER INLETS

Ref Inches Millimetres

A 8.125 206.4

B 6.250 158.8

C 0.625 15.88

D 3.812 96.82

E 3.281 + 0.010 83.34 + 0.25

F 2.937 + 0.010 74.60 + 0.25

G 1.937 40.20

H 4.437 112.7

J 0.468 11.89

K 3.875 98.43

L 6.187 157.2

M 4593+ 0.010 116.66 + 0.25

N 1.750 + 0.010 44.45 + 0.25

P 4593 + 0.010 116.66 + 0.25

Q 1.750 + 0.010 44.45 + 0.25
8 HOLES @DIA. By (T) DEEP R 1.500 38.10
TAPPED 34 BSF BY (U) DEEP S 0.261 6.63

T 0.375 9.53

U 0.312 7.92

\Y 0.468 11.89

Millimetre dimensions have been derived
from inches.

Water Jackets
Page 6



OUTLINE FOR BW4035 (All dimensions without limits are nominal)

4 WATER C"ONNECTIONS

TAPPED 1Y BSP

TOP OF JACKET BODY

ALTERNATIVE
WATER INLET
TAPPED 2" BSP

DiA.

(O
-
AN
'y ! : ]
IO 1
)
@.

8 HOLES (S)DIA. BY (T)DEEP

5
TAPPED %, BSF BY (U)DEEP

ALTERNATIVE WATER.
OUTLETS EACH SIDE

ALTERNATIVE WATER
INLETS EACH SIDE

Ref Inches Millimetres
A 12.875 327.0

B 13.000 330.2

C 2.250 57.15

D 11.000 279.4

E 5.093 + 0.010 129.4 + 0.25
F 4.593 + 0.010 116.7 + 0.25
G 2.984 75.79

H 7.250 184.2

K 7.500 190.5

L 10.250 260.4

M 8.125 + 0.010 206.38 + 0.25
N 2.250 + 0.010 57.15+ 0.25
P 8.1256+ 0.010 206.38 + 0.25
Q 2.250 + 0.010 57.15+ 0.25
R 2.218 56.34

S 0.261 6.63

T 0.375 9.53

U 0.344 8.74

\2 0.812 20.63

w 2913 73.99

Millimetre dimensions have been derived
from inches.

Water Jackets
Page 7
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OUTLINE FOR BW4050 (All dimensions without limits are nominal)

4 WATER CONNECTIONS
» TAPPED I BSP

/ TOP OF JACKET BODY _

id

>
A
«——K)DIA,  “ALTERNATIVE WATER
| e OUTLETS EACH SIDE
—

/[__ ALTERNATIVE
Y WATER INLETS

Ref Inches Millimetres
A 10.187 258.8
B 8.000 203.2
~—(O—> C 2500 63.50
v D  5.062 128.6
S E  4562+0.010 115.88+0.25
F  4062+0010 103.18+0.25
G 2625 66.68
) H 5625 142.9
'/ J 0.688 17.46
e N\ K 5.125 130.2
; L 7.625 193.7
P) Q- @ ; M  5.469+0.010 138.91+0.25
- . N  2250+0010 57.15+0.25
ﬂ ” @ p 5.469 + 0.010  138.91+0.25
. 54 Q 2250+0010  57.15+025
R 1.875 47.63
‘ S 0.261 6.63
8 HOLES (S)DIA. BY (T)DEEP T 0.375 953
TAPPED 5/16 BSF. BY (U)DEEP U 0343 8.71
V 0875 22.23

Millimetre dimensions have been derived .
from inches.

Water Jackets
Page 8



OUTLINE FOR BW4070 (All dimensions without limits are nominal)

2760

TOP OF JACKET BODY

¢

4 WATER CONNECTIONS
\\ // - TAPPED 34 B.S.P
N /
L | 1

ALTERNATIVE WATER
OUTLETS EACH SIDE

4
+ ALTERNATIVE
WATER INLETS
é Ref Inches Millimetres
A 7.531 191.3
~ B 7.125 182.0
s L > C 2.500 63.50
D 3.343 84.91
—® € 2.968+0.010  75.39+ 0.25
) F 2.625+0.010  66.68 + 0.25
G 1.625 41.28
Ve ™ H 4.375 111.1
/ LTI J 0.468 11.89
/£ A4 /,,—- % K 2.625 66.68
/ 7/‘? N L 4.562 115.9
1T O @ H M  3000+0.010 76.20+0.25
ARANSY AT ] N  1.000+0.010  25.40 + 0.25
, —/ P 3.000 + 0.010 76.20 + 0.25
5 S a 1.000+ 0.010  25.40 + 0.25
' A R 1500 38.10
S 0.261 6.63
8 HOLES (S)DIA. BY (T DEEP L gg‘g g';;
s ” . .
TAPPED %o B.SF BY (WOEEP | 7 o 11.89

Millimetre dimensions have been derived

from inches.

Water Jackets
Page 9



OUTLINE FOR BW4088 (Superseded by BW4088A)

2762

" DA
C? , THREADED M50 x 1.0

-

SEALING
- ‘ /RING
r [ ]
Ref Millimetres Inches
A 145.0+ 5.0 5.709 + 0.197
B 540+ 1.0 2.126 + 0.039
C 145+ 0.5 0.571 + 0.020
A) z as
e . oA 5 95404 0.354 + 0.016
E 425+ 20 1.673 + 0.079
@ . . F 10.0+ 1.0 0.394 + 0.039
Y [ Le (Qow G 200+10  0787+0039
H 415+ 05 1.634 + 0.020
L
? ¥ " J 19.0+ 0.2  0.748 + 0.008
K 3.0+0.3 0.118 + 0.012
Y L 11.5+ 0.5 0.453 + 0.020
Inch dimensions have been derived from
“'@" millimetres.

WATER CONNECTIONS
THREADED 1/8 BSP.

Water Jackets
Page 10
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OUTLINE FOR BW4088A

\ THREADED
M50 x 1.0
SEALING
—— RING
) ]
Ref  Millimetres Inches E
A 145.0+ 5.0 5709 + 0.197
B 54.0+1.0 2.126 + 0.039
8& - DA C 14.5+ 0.5 0.571 + 0.020
D 9.0+0.4 0.354 + 0.016
E 425+ 20 1.673 + 0.079
@ F 10.0+ 1.0 0.394 + 0.039
,L:Q. g% oA G 20.0+ 1.0 0.787 + 0.039
OLS H 415+ 05 1.634 + 0.020
— J 19.0+ 0.2 0.748 + 0.008
T j 1 4+—® K 30+03 0.118 + 0.012
: B L 11.5+ 05 0.453 + 0.020
é ' | L)DIA. Inch dimensions have been derived from
C millimetres.

WATER CONNECTIONS
THREADED 1/8 B.SP.

Water Jackets
Page 11



2763

OUTLINE FOR BW4123

—s—(B)
DIA. THREADED
! M76 x 1.25
SEALING
RING
—
Ref Millimetres Inches
A  1625+5.0 6.398 + 0.197
| B 800+10  3.150+0.039
C  23.0+05  0.906 + 0.020
A g — — pta—{ :)DIA. - -
Q D 9.0+04 0.354 + 0.016
E  425+20  1.673+0.079
@ F  100+10  0.394 +0.039
' ; G 200+10 0.787 +0.039
DIA. - -
Y O H 625+05  2.461+0.020
O J 19.0+0.2  0.748 + 0.008
K 30+0.3 0.118 + 0.012
L  11.5+05  0.453 + 0.020

DIA.

K
é _‘.
ﬂ——-ﬁb‘——@
WATER CONNECTIONS
THREADED 1/8 B.S.P.

Inch dimensions have been derived from
millimetres.

Water Jackets
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BOILER
UNITS

The following table lists the boiler units available for use with EEV vapour

cooled triodes.

Further information is given in the following pages.

Boiler Description Used with

unit valve

BY4030 Double unit, integral condenser BY 1102

BY4031 Single unit, integral condenser BY 1102 —
BY4032 Double unit, integral condenser BY 1121 E
BY4033 Single unit, integral condenser BY 1121

BY 4036 Single unit, integral condenser BY 1144, BY 1156

BY4037A Single unit, separate condenser BY189A, BY1143

BY 4038 Single unit, integral condenser BY 189A, BY 1143

BY4038A Double unit, integral condenser BY 189A, BY 1143

BY 4039 Single unit, integral condenser BY 194

BY4048A Single unit, separate condenser BY1122, BY1124

BY4049 Single unit, separate condenser BY 194

BY 4060 Single unit, separate condenser BY1144

BY 4063 Single unit, separate condenser BY1121

BY4064 Single unit, integral condenser BY1122,BY1124

BY 4093 Single unit, integral condenser BY 1161

April 1970



GENERAL DATA FOR BY4030

Double boiler unit with integral condenser system for use with a pair of
BY1102. The valves are held in the boiler unit by clamping rings, each with
six bolts. ’

A visual water-level indicator is incorporated. The water in the boiler unit
must not fall below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valves should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit, any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Net weight (empty) . . . . . . . . . . 9b5pounds (43kg) approx

Water capacity of boiler to

maximum water level . . . . . . . . . . 3%imp.gal (161.) approx

Condenser water flow . . . . . . . . . . bB%imp.gal/min approx
25 1./min approx

Sealing ring (supplied with boiler) . . . . . . . . . . . MA246

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 11.000 279.4 K 2.000 50.80

B 9.125 max 231.8 max L 4.750 120.7

C 24.000 609.6 M 12.000 304.8

D 0.500 12.70 N 4.250 108.0

E 16.000 406.4 P 3.000 76.20

F 14.000 355.6 Q 8.000 max 203.2 max
G 0.500 12.70 R 4.000 101.6

H 6.000 152.4 S 2.000 50.80

J 12.000 304.8

Millimetre dimensions have been derived from inches.

Boiler Units

Page 2
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OUTLINE FOR BY4030

PRESSURE & WATER ~—®ou.
LEVEL SWITCH =~ ,

FILLER

PLUG

] ’ -u

WATER
LEVEL

) B INDICATOR

é)_ WATER CONNECTIONS
3 KONTITE FITTINGS
B.5.864:1953
Boiler Units

Page 3



GENERAL DATA FOR BY4031

Single boiler unit with integral condenser system for use with BY1102. The
valve is held in the boiler unit by a clamping ring with six bolts.

A visual water-level indicator is incorporated. The water in the boiler unit
must not fak below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valve should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit; any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Netweight (empty) . . . . . . . . . . 84 pounds (38kg) approx

Water capacity of boiler to

maximum waterlevel . . . . . . . . . . 1%imp.gal (5.7 1.) approx

Condenser water flow . . . . . . . . . . 3%imp.gal/min approx
16 1./min approx

Sealing ring (supplied with boiter) . . . . . . . . . . . MA246

Outline Dimensions (All dimensions without limits are nominal)

Ref inches Millimetres Ref inches Millimetres
A 11.000 279.4 H 1.500 38.10

B 9.125 max 231.8 max J 5.875 149.2

Cc 15.000 381.0 K 6.375 161.9

D 19.000 482.6 L 3.000 76.20

E 17.000 431.8 M 8.000 max 203.2 max
F 2.000 50.80 N 2.000 50.80

G 0.500 12.70 P 0.375 9.53

Millimetre dimensions have been derived from inches.

Boiler Units
Page 4
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OUTLINE FOR BY4031

3030
*
e DRAIN PLUG
4 HOLES
(G)DIA.

.
O
é

PRESSURE & WATER

' @ /LEVEL SWITCH
} Ml 7O
AL, §
-r.g‘.r.r.r.—:q P ) hl‘ir.rl
A - o4-
B ] H
® ! ! CMP
FLLER . ! i
PLUG ! ! 5
' ]
t ! :
v T vttt et B Y
? ! iuuu-}--:n e P.';r -.-.|= )
WATER i WATER CONNECTIONS
LEVEL ‘ L2 KONTITE FITTINGS
C INDICATOR i ;s. 864:1953
? : %
' — i i C‘:E

Boiler Units
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GENERAL DATA FOR BY4032

Double boiler unit with integral condenser system for use with a pair of
BY1121. The valves are held in the boiler unit by clamping rings, each with
six bolts.

A visual water-level indicator is incorporated. The water in the boiler unit
must not fall below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valves should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit;, any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Net weight (empty) . . . . . . . . . . 90pounds (41kg) approx

Water capacity of boiler to

maximum water level . . . . . . . . . 3imp.gal (13.51.) approx

Condenser water flow . . . . . . . . . . . bimp.gal/min approx
23 1./min approx

Sealing ring (supplied with boiler) . . . . . . . . . . . MA246

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 9.000 228.6 K 2.000 50.80

B 8.125 max 206.4 max L 4,750 120.7

C 24.000 609.6 M 12.000 304.8

D 0.500 12.70 N 4.250 108.0

E 16.000 406.4 P 3.000 76.20

F 14.000 355.6 Q 8.000 max 203.2 max
G 0.500 12.70 R 4.000 101.6

H 6.000 152.4 S 2.000 50.80

J 12.000 304.8

Millimetre dimensions have been derived from inches.

Boiler Units

Page 6



OUTLINE FOR BY4032

......
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»
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LEVEL
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GENERAL DATA FOR BY4033

Single boiler unit with integral condenser system for use with BY1121. The
valve is held in the boiler unit by a clamping ring with six bolts.

A visual water-level indicator is incorporated. The water in the boiler unit
must not fall Below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valve should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit; any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Net weight (empty) . . . . . . . - . . 80 pounds (36kg) approx

Water capacity of boiler to :

maximum water level . . . . . . . . . 1%imp.gal (5.7 1.) approx

Condenser water flow . . . . . . . . . . . 3imp.gal/min approx
13.5|./min approx

Sealing ring (supplied with boiler) . . . . . . . . . . . MA246

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 9.500 max 241.3 max H 1.500 38.10

B 8.125 max 206.4 max J 5.875 149.2

C 15.000 381.0 K 6.375 161.9

D 19.000 482.6 L 3.000 76.20

E 17.000 431.8 M 8.500 max 215.9 max
F 2.000 50.80 N 2.500 max 63.50 max
G 0.500 12.70 P 0.375 9.53

Millimetre dimensions have been derived from inches.

Boiler Units
Page 8



OUTLINE FOR BY4033

PRESSURE & WATER
LEVEL SWITCH

e -~ Don
! I ¥

L)L
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GENERAL DATA FOR BY4036

Single boiler unit with integral condenser system for use with BY 1144 or
BY 1156. The valve is held.in the boiler unit by its own weight.

A visual water-level indicator is incorporated. The water in the boiler unit
must not fall*below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valve should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit; any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Net weight (empty) . . . . . . . . . 100 pounds (45.5kg) approx
Water capacity of boiler to

maximum water level . . . . . . . . . . 13imp.gal (591.) approx
Condenser water flow . . . . . . . Z7imp.gal/min (32 1./min) approx
Sealing ring (supplied with boiler) . . . . . . . . . . . MA260

Outline Dimensions {(All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 24.375 max 619.1 max G 0.625 15.88

B 11.500 max 292.1 max H 22.000 558.8

C 14.000 max 355.6 max J 13.625 max 346.1 max
D 0.750 19.05 K 3.000 76.20

E 15.406 max 391.3 max L 6.875 max 174.6 max
F 3.250 82.55

Millimetre dimensions have been derived from inches.

Boiler Units
Page 10
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OUTLINE FOR BY4036

"#

2-1 'KONTITE’
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GENERAL DATA FOR BY4037A

Single boiler unit for use with BY189A or BY 1143. A separate condenser is
required, with insulating pipes for the steam outlet and water return to the
boiler. The valve is held in the boiler unit by its own weight.

The boiler unit may be mounted by means of the four lugs on the base, and
these may also be used for h.t. supply connections. The Unit can be modified
in some respects to meet the requirements of particular applications.

Distilled or de-mineralized water should be used in the boiler unit.

Net weight (empty) . . 46 pounds {2 1kg) approx
Water capacity of boiler to
maximum water level

. 2imp.gal (9 1.) approx
Sealing ring (supplied with boiler)

MA255

Outline Dimensions (All dimensions without limits are nominal)
Ref Inches Millimetres Ref Inches Millimetres
A 13.250 max 336.6 max P 0.750 19.05
B 11.600 + 0.020 292.1 + 0.51 Q 0.344 8.75
C 11.000 279.4 R 6.625 max 168.3 max
D 7.250 max 184.2 max S 0.250 + 0.010 6.35+0.25
E 7.000+ 0.010 177.8 + 0.25 T 7.875 + 0.020 200.0 + 0.51
F 8.000 + 0.010 203.2+0.25 U 9.500 + 0.010 241.3+0.25
G 2.000 50.80 \% 11.000+0.020 279.4+ 0.51
H 1.156 + 0.010 29.36 + 0.25 w 2.125 53.98
J 1.600 38.10 X 5.250 133.4
K 1.600 38.10 Y 2.750 69.85
L 10.625 + 0.062 269.9 + 1.57 4 6.000 + 0.010 152.4 + 0.25
M 4.875 max 123.8 max AA  0.937 23.80
N 1.250 + 0.020 31.75+ 0.51
Millimetre dimensions have been derived from inches, except dimension Q.

Boiler Units

Page 12



OUTLINE FOR BY4037A

6 STUDS THREADED

S/16 B.S.F ON
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GENERAL DATA FOR BY4038

Single boiler unit with integral condenser system for use with BY189A and
BY 1143. The valve is held in the boiler unit by its own weight.

A visual watgr-level indicator is incorporated. The water in the boiler unit
must not fall below the minimum level; the cut-out switcth mounted above
the boiler can be used to switch off power to the valve should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit; any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Net weight fempty) . . . . . . . . . . 85 pounds (39kg) approx
Water capacity of boiler to

maximum water level . . . . . . . . . 1%imp.gal (6.81.) approx
Condenser water flow . . . . . . 3%imp.gal/min (16 I./min) approx
Sealing ring (supplied with boiler) . . . . . . . . . . . MA255

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 17.875 max 454.0 max G 0.625 15.88

B 9.750 max 247.7 max H 15.500 393.7

C 12.875 max 327.0 max J 10.375 max 263.5 max
D 0.750 19.05 K 3.000 76.20

E 12.156 max 308.8 max L 6.875 max 174.6 max
F 3.250 82.55

Millimetre dimensions have been derived from inches.

Boiler Units
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GENERAL DATA FOR BY4038A

Double boiler unit with integral condenser system for use with a pair of
BY189A or BY1143. The valves are held in the boiler unit by their own
weight.

A visual watér-level indicator is incorporated. The water in the boiler unit
must not fall below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valves should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit, any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Net weight (empty) . . . . . . . . . . 155 pounds (70kg) approx

Water capacity of boiler to

maximum water level . . . . . . . . . . 3%imp.gal (16 1.) approx

Condenser water flow . . . . . . . . . . 3%imp.gal/min approx
16 1./min approx

Sealing ring (supplied with boiler) . . . . . . . . . . MA255

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 35.000 889.0 J 17.750 450.9
B 9.827 max 249.6 max K 2.000 50.80
C 12.750 323.9 L 17.250 438.2
D 0.500 12.70 M 6.500 165.1
E 20.750 527.1 N 3.000 76.20
F 18.750 476.3 P 7.656 max 194.5 max
G 0.500 12.70 Q 5.750 146.1
H 8.875 225.4 R 2.156 54.76

Millimetre dimensions have been derived from inches.
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GENERAL DATA FOR BY4039

Single boiler unit with integral condenser system for use with BY194. The
valve is held in the boiler unit by its own weight.

A visual water level indicator is incorporated. The water in the boiler unit
must not fall below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valve should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit; any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Net weight (empty) . 88 pounds (40kg) approx

Water capacity of boiler to
maximum water level

Condenser water flow

) 1%imp.gal (6.8 |.) approx
4imp.gal/min (18.2 1./min) approx

Sealing ring (supplied with bonler) MA255
Outline Dimensions (All dimensions without limits are nominal)
Ref Inches Millimetres Ref Inches Millimetres
A 17.875 max 454.0 max G 0.625 15.88
B 9.750 max 247.7 max H 16.500 393.7
C 16.875 max 428.6 max J 10.375 max 263.5 max
D 0.750 19.05 K 3.000 76.20
E 12.156 max 308.8 max L 6.875 miax 174.6 max
F 3.250 82.55
Millimetre dimensions have been derived from inches.
Boiler Units
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GENERAL DATA FOR BY4048A

Single boiler unit for use with BY1122 or BY1124. A separate condenser is
required, with insulating pipes for the steam outlet and water return to the
boiler. The valve is held in the boiler unit by its own weight.

: » .
The boiler unit may be mounted by means of the four lugs provided, and
these may also be used for h.1. supply connections. The unit can be modified
in some respects to meet the requirements of particular applications.

Distilled or de-mineralized water should be used in the boiler unit.

Net weight (empty) . . . . . . . . . . 22pounds (10kg) approx
Water capacity of boiler to

maximum waterlevel . . . . . . . . . . 009imp.gal(41.) approx
Sealing ring (supplied with boiler) . . . . . . . . . . . MA253

Outline Dimensions (All dimensions without limits are nominal)

Ref  Inches Millimetres Ref Inches Millimetres
A 14.000+0.031 355.6+08 L 1.500 38.10
B 7.500 190.5 M 5.500 139.7
C 7.500 190.5 N 4.968 126.2
D* 8.000 203.2 P 0.187 4.78
E 4562 115.9 Q 4.375 111.1
F 0.343 8.71 R 1.500 38.10
G 8.750 222.3 S 2.125 53.98
H 2.062 52.37 T 0.500 12.70
J 4.500 114.3 U 5.500 139.7
K 3.875 98.43 \ 1.000 25.40

Millimetre dimensions have been derived from inches.

* Boiler units can be supplied with this dimension to customer’s requirement
within + 3.000 inches (76.2mm) of the value shown (dimension A will vary
accordingly).

Boiler Units
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GENERAL DATA FOR BY4049

Single boiler unit for use with BY194. A separate condenser is required, with
insulating pipes for the steam outlet and water return to the boiler. The valve
is held in the boiler unit by its own weight.

The boiler uﬁ"it may be mounted by means of the four lugs on the base, and
these may also be used for h.t. supply connections. The unit can be modified
in some respects to meet the requirements of particular applications.

Distilled or de-mineralized water should be used in the boiler unit.

Net weight (empty) . . . . . . . . . . 60 pounds (27kg) approx
Water capacity of boiler to

maximum water level . . . . . . . . . 3imp.gal (13.61.) approx
Sealing ring (supplied with boHer) ... ... MA255

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref iInches Millimetres
A 17.750 max 450.9 max P 0.750 19.05

B 11.500 + 0.020 292.1 + 0.51 Q 0.344 8.75

C 11.000 279.4 R 6.625 max 168.3 max
D 7.250 max 184.2 max S 0.250 + 0.010 6.35+0.25
E 7.000+ 0.010 177.8+0.25 T 7.875 + 0.020 200.0 + 0.51
F 8.000+ 0.010 203.2+0.25 U 9.500 + 0.010 241.3+0.26
G 2.000 50.80 \% 11.000 + 0.020 279.4 + 0.51
H 1.156 + 0.010 29.36 + 0.25 W 2.125 53.98

J 1.500 38.10 X 5.260 133.4

K 1.500 38.10 Y 2.750 69.85

L 15.1256 + 0.062 384.2+ 1.57 p4 6.000 + 0.010 162.4 + 0.25
M 4.875 max 123.8 max AA 0.937 23.80

N 1.250 + 0.020 31.75+ 0.51

Millimetre dimensions have been derived from inches, except dimension Q.
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GENERAL DATA FOR BY4060

Single boiler unit for use with BY 1144 or BY 1156. A separate condenser is
required, with insulating pipes for the steam outlet and water return to the
boiler. The valve is held in the boiler unit by its own weight.

The boiler u#it may be mounted by means of the four bosses on the base,
and these may also be used for h.t. supply connections. The unit can be
modified in some respects to meet the requirements of particular applications.

Distilled or de-mineralized water should be used in the boiler unit.

Net weight {empty) . . . . . . . . . . 100pounds (45kg) approx
Water capacity of boiler to

maximum water level . . . . . . . . . . 8imp.gal (371.) approx
Sealing ring (supplied with boiler) . . . . . . . . . . . MA260

Outline Dimensions (All dimensions without limits are nominal)

NN

Ref Inches Millimetres Ref Inches Millimetres
A 15.000 381.0 J 0.750 19.05

B 18.000 max 457.2 max K 2.406 61.11

C 13.500 342.9 L 4.000 101.6

D 4.000 101.6 M 0.250 6.35

E 1.500 38.10 N 0.625 15.88

F 7.000 177.8 P 16.000 406.4

G 2.125 53.98 Q 4.500 114.3

H 7.750 196.9 R 6.500 165.1

Millimetre dimensions have been derived from inches.

Outline Notes
1. It is recommended that the following QVF fittings* should be used for the
steam outlet section; they are not supplied with the unit:

(a) One glass section PS4/24, 24 inches (610mm) long.

(b) Two backing flanges CF4.

(c) One PTFE bellows FB4 (these are supplied with flanges).

(d) Two rubber inserts CNR4.

(e) One gasket CGB/4 (only required if bellows FB4 are not used).
(f) Twelve bolts NB4 (if bellows FB4 are used).

(g) Six bolts NB4 (if bellows FB4 are not used).

An intet water tube, EEV part MA239, can be supplied.

3. The BY4060 can be supplied with a water level indicator fitted (as shown)
if this is specified on the customer'’s order.

N

* Available from Q.V.F. Limited, Duke Street, Fenton, Stoke-on-Trent, Staffordshire.

Boiler Units
Page 24
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GENERAL DATA FOR BY4063

Single boiler unit for use with BY1121. A separate condenser is required,
with insulating pipes for the steam outlet and water return to the boiler. The
valve is held in the boiler unit by its own weight.

. »,

The boiler unit may be mounted by means of the four lugs on the base, and
these may also be used for h.t. supply connections. The unit can be modified
in some respects to meet the requirements of particular applications.

Distilled or de-mineralized water should be used in the boiler unit.

Net weight (empty) . . . . . . . . . . 42pounds (19kg) approx
Water capacity of boiler to

maximum water level . . . . . . . . . 1%imp.gal (6.8 |.) approx
Sealing ring (supplied with boiler) . . . . . . . . . . . MA3206

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 10.500 266.7 P 8.000 203.2

B 10.750 273.1 Q 1.250 31.75

C 11.500 292.1 R 0.250 6.35

D 4.500 114.3 S 0.313 7.95

E 1.500 38.10 T 7.125 181.0

F 2.125 53.98 U 8.750 + 0.010 222.3+0.25
G 2.062 52.37 Y 10.250 260.4

H 5.812 147.6 w 0.344 8.74

J 2.000 50.80 X 0.750 19.05

K 6.875 174.6 Y 1.500 38.10

L 4.375 111.1 4 2.250 57.15

M 0.500 12.70 AA  3.875 98.43

N 5.500 139.7

Millimetre dimensions have been derived from inches.
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GENERAL DATA FOR BY 4064

Single boiler unit with integral condenser system for use with BY 1122 or
BY1124. The valve is held in the boiler unit by its own weight.

A visual watgr-level indicator is incorporated. The water in the boiler unit
must not fall below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valve should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.

Distilled or de-mineralized water should be used in the boiler unit; any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections and can be
readily adapted to suit particular applications.

Net weight (empty) . . . . . . . . . . 26 pounds (12kg) approx
Water capacity of boiler to

maximum water level . . . . . . . . . 1%imp.gal (6.8 1.) approx
Condenser water flow . . . . . . . limp.gal/min (4.51./min) approx
Sealing ring (supplied with boiler) . . . . . . . . . . . MA253

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 10.250 260.4 G 0.375 9.53

B 6.500 max 165.1 max H 8.312 211.1

C 8.250 209.6 J 6.562 max 166.7 max
D 0.750 19.05 K 3.000 76.20

E 8.656 max 219.9 max L 8.031 204.0

F 3.250 82.55H

Millimetre dimensions have been derived from inches.
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OUTLINE FOR BY4064
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GENERAL DATA FOR BY4093

Single boiler unit with integral condenser system for use with BY1161. The
valve is held in the boiler unit by its own weight.

A visual waser-level indicator is incorporated. The water in the boiler unit
must not fall below the minimum level; the cut-out switch mounted above
the boiler can be used to switch off power to the valve should the water level
fall. A part of the cut-out assembly also acts as a steam pressure relief valve
and switches off power if excessive pressure builds up inside the unit.
Distilled or de-mineralized water should be used in the boiler unit; any suit-
able supply of clean water may be used for the condenser system.

The unit can be supplied with alternative water connections'and can be
readily adapted to suit particular applications.

Net weight (empty) . . . . - - - - - =~ 856 pounds (39kg) approx
Water capacity of boiler to

maximum water level . . . . . . - 6imp.gal (27 1.) approx
Condenser water flow . . . . - - - 6imp.gal/min (23 |./min) approx
Sealing ring (supplied with boiler) . . . - . o o - MA?245

Outline Dimensions (All dimensions without limits are nominal)

Ref Inches Millimetres Ref Inches Millimetres
A 17.875 max 454.0 max G 0.625 15.88

B 9.900 251.5 H 15.500 393.7

o 12.875 max « 327.0 max J 10.375 max 263.5 max
D 0.750 19.05 K 3.000 76.20

E 12.156 max 308.8 max L 6.875 max 174.6 max
F 3.250 82.55

Millimetre dimensions have been derived from inches.
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OUTLINE FOR BY4093
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