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.

Anade dissipation

Anode voltage

Operating frequency

Output power:
class B audio, per valve .
class C telegraphy, f.m. te\ephony
class C television, per valve
class C industrial oscillator

GENERAL
Electrical
Filarment .
Filament voltage 1see note 1)
Filament current
Peak usable cathode current
Amplification factor (V4= 4. OkV |a = 1 OA)
Mutual conductance (Vg = 4.0kV, I3 = 1.0A)
Inter-electrode capacitances:
grid to anode
grid to filament
anode to filament

Mechanical

Overall length (excluding flexible leads)
Overall diameter

Net weight

Mounting position

5.0 kW max
. 60 kV max
220 MHz max

6.65 kw
6.9 kW
4.5 kw
6.5 kw

thoriated tungsten
Vv

33 A
8.5 A

32

17 mAN
" pF
16 pF
03 pF

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

vertical, either way up

February 1870



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 any voltages.

Height Inlet Rate of flow Pressure
Anode above tempera- of air drop
dissipation sea level ture {max} {min) {mm
(lew) (m} e {m? fmin} water)
1.0 0 35 30 8.0
1.0 0 45 31 8.0
1.0 1500 35 3.7 9.0
1.0 3000 25 4.1 10
3.0 0 35 6.2 23
3.0 0 45 6.1 29
30 1500 365 6.2 26
3.0 3000 25 6.6 26
8.0 [} 35 9.2 68
5.0 0 45 10.7 90
6.0 1500 35 1.2 81
5.0 3000 25 1.6 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 filament seals . . . . . . . 220 °C max
Temperature of gridseal . . . . . . . . . . 180 °C max
Anode Seal

The anode seal temperature must not exceed 180°C
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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
15 A max
9.0 kW max
5.0 kW max
120 W max
15 k€2 max
6.7 A rmax

TYPICAL OPERATING CONDITIONS (Class B, 2 valves)

Anode voltage

Grid voltage

Peak a.f. grid drive vo\(age

(per valve}

Anode current 1zero slgnal)
Anode current (maximum signalt
Grid current {maximum signat}
Effective load {anode to anode) .
Nominal driving power (max\mum
signal) .
Anode dissipation

Output power {maximum s\gnal)
Efficiency .

Total distortion

Anode voltage

Grid voltage

Peak a.f. grid drive voltage

{per valve)

Anode current {zero s.gndn
Anode current (maximum signal)
Grid current {maximum signal)
Effective load (anode to anode)
Nominal driving power (maximum
signal}

Anode d\’;slpa(\on

Output power {maximum swgnalb
Efficiency

Total distortion

3.0 35 4.0 kv
—90 -100 =112 v
285 310 318 v

2x 66 2x75  2x100 mA
2x080 2x085 2x094 A
2x020 2x018 2x0.19 A

4.4 4.2 49 Q2
2x562 2 x 60 2x 54 w
2x075 2x10 2x1.1 kw
33 48 63  kw

69 70 7 %
33 29 2.6 %

4.5 5.0 6.0 kv
—125 —138 --168 v
327 330 455 \

2x100 2x 110 2x1256 mA

2x092 2x001 2x 180
2x019 2x014 2x028 A
6.1 6.4 49  KkQ

2x27 2x42 2x 118
2x1.16 2x1.256 2x235 kW

6.0 6.6 133 kW
72 73 74 %
3.7 33 4.3 %
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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)
Anode voltage

Anode current

Anode input power

Anode dissipation

Grid dissipation

Cathode current {peak}

TYPICAL OPERATING CONDITIONS (frequency 75MHz2)

Anode voltage . . . R 5.0
Grid voltage - . —145
Peak r.f. grid drive voltage . . 225
Anode current . . . 900
Grid current (100% modulauon) .. . 32
Driving power {100% modulation} . . 160
Anode dissipation . . P 3.0
QOutput power P - 1.45
Efficiency . . P .. 32

RADIO FREQUENCY POWER AMPLIFIER
(Class C key down conditions, or F.M.

MAXIMUM RATINGS {Absolute values)
Anode voltage

Anode current

Anode input power

Anode dissipation .

Grid voltage {negative va\ue)

Grid current

Grid dissipation

Cathode current {peak)

6.0 kV max
11 A max
6.6 kW max
5.0 KW max
120 W max
4.6 A max
6.0 kv
--180 v
260 Y
990 mA
300 mA
170 w
4.0 kw
1.90 kW
32 Y%
, per valve)
6.0 kV max
1.6 A max
9.0 KW max
5.0 kW max
1.0 kV max
0.35 A max
120 W max
85 A max
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TYPICAL OPERATING CONDITIONS

(Grounded Cathode)

Frequency . . 75 75 75
Anodevoitage . . . . 4.0 6.0 6.0
Grid voltage . . . =200 —300 —400
Peak r.f. grid drive

voltage - . 500 640 740
Anode current . 1.37 150 1.50
Grid current . . . 350 320 310
Nominal driving power 190 240 275
Anode dissipation .. 1B 19 2.1
Output power . 40 5.8 6.9
Efficiency . .. 73 7% 76.5

TYPICAL OPERATING CONDITIONS
{Grounded Grid, 2 valves}

Frequency . .75 110 110
Anode voltage . . 6.0 4.0 5.0
Filament-grid voltage 400 200 300
Peak r.f, drive voltage,

filarment to filament 1480 1000 1280
Anode current 2x16 2x137 2x15
Gridowrrent . . . 2x310 2 x 350 2x330
Nominal driving power 2 x 1190 2x 706 2 x 965
Anode dissipation . . 2x 2.1 2x1.7 2x22
Output power

(see note 2} . . 1686 8.6 12
Efficiency . R 69 71

110 MHz
50 kv
-300 v
640 v
126 A

300 mA
250 w
145 kW
48w

70 %

220 MH:
40 kv

200 v
900 v
2x1.256 A
2x220  mA
2x 395 w
2x26 kW
5.6 kw

50 %
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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 RATINGS {Absolute values)

Anode voltage
Anode current
Anode input power
Anode dissipation

Grid voltage {negative value)

Grid current
Grid dissipation
Cathode current {peak)

TYPICAL OPERATING CONDITIONS

Frequency .

Anode voltage

Grid voltage .
Peak r.f. grid drive vo\\age
Anode current

Grid current

Nominal driving power
Anode dissipation

Output power

Efficiency

Freguency

Anode voltage

Grid voltage .
Peak .. grid drive vultage
Anode current

Grid current .
Nominal driving power
Anode dissipation

Output power

Efficiency .

75
3.0

—250

510
1.0
0.3

170
0.8
22

73

75
. 45
—380
650
12

71.5

5.0
1.3
8.5
3.4
1.0
035
120
57

110

093

kV max
A max
kW max
kW max
kV max
A max
W max
A max
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CLASS C TELEVISION SERVICE, GRID-MODULATED
MAXIMUM RATINGS (Absolute values)
Anode voltage:

up to 75MHz, . e . .. bo

up 10 220MHz . . | P X1
Anode current . . . P .19
Anode input power . . . ... . 95
Anode dissipation {sync. Ieveli . PR . 5O
Grid voltage {negative value) (sync. level} Lo 1.0
Grid cusrent . P - .. 028
Grid dissipation {sync. \eve!) . 120
Cathode current (peak) 10

TVPICAL OPERATING CONDITIONS

positive sy isation) {2 valves)

Frequency . . 481075 170 t0 220
Anode voltage . L L . BO 40
Grid voltage:

peak sync. -200 —250

black fevel . . . . . P -~300 225

white level . . .. . . —bB0 —500
Peak r.1. grid to grid voltage
{sync. level} . . . . 1.0 1.0
Anode current

peak sync NN PN 2x19 2x16

black level . . . 2x13 2x 1.3
Grid current:

peak sync. . . 2x0.250 2x020

black level . 2x0.175 2x0.11
Norninal driving power (sync IeveH 2 x 250 2x400
Qutput power {sync. level} . ... 80 6.0
Power into toad (sync. level}
{see note 3} o . 63 4.2
Bandwidth {see note 4):

to - -3db points . . L 8.00 10

to —1.5db points P . 526 6.5

kV max
kV max
A max
kW max
kW max
kV max
A max
W max
A max

Mz
kv

<

(3%

MHz
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TYPICAL OPERATING CONDITIONS

{Positive ion, negative ion) (2 valves)
Frequency . . . .. 481075 MHz
Anode voltage . . . . L . 50 3%
Grid voltage:

whitelevel . . . . . . | ... . ~—200 N

black level . . . . | | FEP . —460 v

peak sync. . . .. —-B8o Vv
Peak r.1. grid to grid voltage (white level) . . .10 KV
Anode current:

white level .o . . .o . 2x19 A

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

whitelevel . . . . . P 2x 280 mA

black level . . PR - . .. . 0 mA
Nominal driving power {white level} L. . . 2x280 w
Output power {white level) . . .o .. 90 kW
Power into load [white level) (see note 3) - . 63 kw
Bandwidth (see note 4):

to —3db points . . - - . . 80 MHz

1o —1.5db points . . . . . b2s MHz

RADIO FREQUENCY OSCILLATOR FOR INDUSTRIAL SERVICE
(Class C, anode supply from unfiltered two-phase half-wave rectifier)
MAXIMUM RATINGS (Absolute values)

Anode voltage b4 kV rmax
Anode current 1.36 A max
Anode input pawer oo . 9.0 kW max
Anode dissipation . - e . 5.0 kW max
Grid voltage 1negat|ve va\ue) . . . 900 V max
Grid current . . L X< 1] A max
Grid dissipation . . - o 120 W max
TYPICAL OPERATING CONDITIONS

Output voltage (r.m.s.} from transformer . . 5.1 6.0 kv
Anode voltage B ... 486 54 kv
Anode current e . 115 1.35 A
Grid current . . P - . 027 0.31 A
Anode dissipation P . Lo 184 2.3 kW
Grid resistor . . . .1 1.3 k2
Nominal driving power . B 160 210 W
Output power . . X .. 45 6.5 kW
Efficiency . . . . B . 70 72 %
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RADIO FREQUENCY OSCILLATOR FOR INDUSTRIAL SERVICE

{Class C, anode supply unrectified a.c.)
MAXIMUM RATINGS {Absolute values}
Qutput voltage {r.m.s.} from transformer
Anode current

Anode input power

Anode dissipation . -

Grid voitage {negative value) .

Grid current

Grid dissipation

QOperating frequency

TYPICAL OPERATING CONDITIONS

Qutput voltage {r.m.s.) from transformer .

Grid voltage

trom grid resistor
Anode current
Grid current {approx}
Anode dissipation
Output power
Efficiency

NOTES

6.8
0.8
9.0
50
640
190
120
75
5.9 6.8
—173 —200
1050 1050
0.7 08
165 190
1.24 16
3.36 4.55
73 75

kV max
A max
kW max
kW max
V max
mMA max
W max
MHz max

. 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.

s W

This includes the power transferred from the drive circuit.
Assuming circuit transfer efficiency of 70%.
For a bandwidth based on one inductor-capacitor circuit.
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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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OUTLINE

6 HOLES(T)DIA,

2
VL
l%

I

®

FILAMENT
MID Tap

s

BiA.
Ref  Millimetres Inches Ref  Millimetres Inches
A 188.0+2.0 7.402£0079 M 220%20 0.866 + 0.079
B 89.0+20 3.504 + 0.079 N 8.00+ 0.50 0.315+ 0.020
c 1335+ 35 5.266 + 0.138 P 23.0max 0.906 max
o] 1M175+16 4.626 + 0.059 Q 625+ 25 2.461+0.098
E 73.0 max 2.874 max R 462101 0.182+ 0.004
F 116.0£05 456710020 S 6.20+0.20 0.205 1 0.008
G 1.50 + 0.20 005940008 T  360+0.10 0.1421,0.004
H 108.0£ 2.0 425240079 U 4x025 4%0.010
J 57.0 max 2.244 max v 59.0 max 2.323 max
K 4.50 + 0.50 0.177 +0.020 w 64.0 max 2,520 max
L 36.0+20 1.378+0.079

Inch dimensions have been derived from miltimetres.
Note Plane of filament leads will be parallel to A-A to within 3%°.

English Electric Valve Company Limited

Chelmsford, Essex, England

BR1160, page 15



