
REGISTRATION DATA 

WESTERN ELECTRIC 5780 MAGNETRON 

DESCRIPTION 

The 5780 is an integral magnet type tunable magnetron intended for 

service as a pulsed oscillator capable of operating over a frequency 

range of 8500 to 9600 megacycles per second. The peak power output is 

approximately 250 kilowatts and the tube is forced air-cooled. 

GENERAL ELECTRICAL DATA 

Pre-heat Heater Voltage . . e e e e 20 volts 
Pre-heat Heater Current (at 20 volts) e e e 4 + 0.4 amperes 
Minimum Pre-heat Time . . . . . . . . . . . . . . 180 secs 
Heater Cold Resistance . . . . . . . . . . . . . 0.5 ohms 

Anode-Cathode Capacitance . . . . . . . . . . . . 14 % 1.5 puf 

MAXIMUM RATTNGS, Absolute Values 

Heater Voltage . . . . . . . « . . « . o o .. 29 volts 
Heater Current . . . . . . . . . . . . . ... .o 4.5 amperes 
Heater Surge Current . . . . . . . . . . . . . . . . 16.0 amperes 
Peak Anode Voltage . . . . . . « . v ¢« . . 0. 40 kv 
Peak Anode Current . . . . . . . . . o . . . 0 .. 36 amperes 
Average Power Input . . . . . . . . . . . . . . . « 600 watts 
Duty Cycle e e e e e e e e s e e e e e e e e . ,00L 
Pulse Duration . . . s+ e+« ¢+« .+« -+ 0.30 usec. 
Rate of Rise of Anode Voltage T (016 kv/usec. 
fnode Temperature . . . . . . . . . . . . . . . . . 100°% 

GENERAL MECHANICAL DATA 

Mounting Position . . . . . . . . . . . .. May be mounted in any 
position - see 4 hole 
mounting plate in Fig. 

Net Weight . . . . . . . . . « .« . < . .. l6pou_nds 

Cooling Data 
To limit rise in body 
temperature to S0°C for 
a dissipation of 450 watts - e« « v . 20 cfm 

Coupling Between Tube and Lozad . . . . . . Waveguide Choke 

Tnput Connection e e e e e e e e e e see Footnote A 
Cutput Connection . . . . - . .« « « .« See Footnote B 

The output sectiun is coupled tu RG- 51/U waveguide by means of a 

standard waveguide [lange. 

from JEDEC release #870A, Sept. 21, 1959
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Note A: The coaxisl cathode input connector shall utilize a heater shunt . 
capacitor in close proximity to the cathode input terminal so as 

to minimize voltage surges which could damage the heater. See 

Figure 1. 

Note B: A connection has been provided to the "arc quencher” wire, by 
neans of a standard grid cap. When wired into the appropriate . 

voltage supply and relay circuitry an arc across the output 

window, caused by RF voltage breakdowa in the waveguide load, 
can be extinguished by automatically turning off the applied 
pulse voltage momentarily. The effect of the quencher is to 

protect the output window from "suck in" when such an arc is 
permitted to run. 

TYPICAL OPERATING CONDITIONS 

Frequency . . . e e e e e e e e e e e e e e 8500 t 00 M 
Peak Anocde Voltage > ° % : 

At 8500 Mc  « v . v v e e e e e e e e e + 1 KV 
At 9600 Mc . . . e e e e e e e gg:lzcv 

Pulling Factor (VSWR 1. ;/1) e e e e 16 Mc 

TYPICAL OPERATION 

Ef If Ib epy Pi tp rrv 
# v A ma kv W Du nsec.  kv/us 

1. 13.0 3.1 9.5 36 340 .00033 Q.20 200 
2. 1.5 3.4 4.9 36 175  .00020 0.20 210 
3. 11.0 2.3 1k.s5 35 520  .00072 0.18 160 

The data on lines #1, #2 and #3, shown wixder "Typical Operation" caption, 
each constitute a satisfactory set of simultaneous operating conditions. Fig. 
2 shows typicel satisfactory pulse shapes for these,observed when using a Line 
Type Modulator. 
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OPERATING DATA 

These data are embodied in the following set of figures. A family 
of curves are shown which represent the spread in range of the tube as 
manufactured. Data involving VSWR have been carried beyond the 1.5 

test value for information purposes only. 

Figure 3 This is a plot of required filament current and 

anode cooling air versus applied average anode 
power input. 

These datsa were taken under single apd simple multiple 
pulse enonditions and it is anticipated that some deviation 
may occur when caomplex multiple group pulse conditions are 

employed. 

Figure 4 This is a plot of tuning dial reading versus 
frequency. It is assumed that thermal equilibrium 
has been obtained at each of the calibrated points. 

Figure 5 This is a plot of both applied peak anode voltage 

and overall operating efficiency versus peak anode 

current. The recommended operating range of vol- 
tage, current, and efficiency are imlicated as a 

guide within which satisfactory operation is ex- 

pected. These data were taken at 9100 mc. TFor 
lower frequencies the spread will decrease, for high 

frequencies the spread will increase. 

Pigure 6 This is a plot of percent of power output change 

from matched load conditions one can obtain by 
varying the phase of a 1.5 and a 2 VSWR from sink 
to anti-sink. 

The nominal match curve is obtained relative to the fre- 

quency tuning band by equating the output at each frequency 
point against the power output at 8500 mc. Therefore the change 
due to load mismatch and phase is that difference between the 
nominal line and the appropriate sink or anti-sink line at any 

associated frequency point. 

Figure 7 This is a plot of frequency pulling relative to VSWR 
and represents the greatest variations wherever en- 
countered in the full frequency tuning band. 

Figure 8 This is a plot of 'phase of sink" vs frequency. 

Figure 9 This is a plot of long line relationships vs line 

length for the specific case of 16 mc pulling which 
is the 5780 maximum specification limit.
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TYPICAL 5780 PULSES 

ANODE VOLTAGE ANODE CURRENT 

TYPICAL OPERATION ¥} 

Zmrr: OF RISE OF VOLTAGE PULSE WIDTH =.24ps 
s 200 kv/ ps 

TYPICAL OPERATION ¥#2 

WN 

PULSE WIDTH =.20ps RATE OF RISE OF VOLTAGE 

= 210 kv/ps 

TYPICAL OPERATION ¥ 3 

RATE OF RISE OF VOLTAGE PULSE WIDTH =.I8).|8 

¢ {60 kv/us 

FiG. 2
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NOTE: The air cooling information plotted in Figure 3 above 

is based con a maximum rise in magnetron body tempera- 

ture of S0°C above a maximum ambient of 50°C with an 
anode dissipation of 450 watts. 
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