
from JETEC release #1503, Aug. 8, 1955 PULSED-TYPE 

MAGNETRON TECHNICAL INFORMATION OSGILLATOR 

) - TYPE 
Gecellence —in. lectronic: , RK6518/ 

The RK6518/QK254 is a fixed frequency pulsed-type 
oscillator operating in the trequency region of 2860 to 

2300 megacycles with a nominal peak power output of 2 

megawatts. It is an integral magnet coaxial output type 

tube requiring forced air cooling and designed for cou- 
pling to standdrd 1%, 50 ohm, coaxial line, 

GENERAL PRECAUTIONS 
Reliable operation and maximum magnetron life can 

be achieved only if the over-all radar transmitter is de- 
signed with the magnetron characteristics and peculiari- 
ties clearly in mind. This technical data should he used 
as a guide for equipment designers rather than the 

MIL-E-1B Government purchase specifications. 
There are many problems peculiar to magnetrons in 

general which must be given special consideration in sys- 

tem design. These problems are discussed in detail on 
the following pages. If for any reason it is desired to operate the RK6518/QK254 under conditions 
other than those recommended in this technical data sheet, the company’'s Magnetron Applica- 

tion Engineering Group should be consulted. 

. GENERAL CHARACTERISTICS 
ELECTRICAL 

Heater 
Heater Voliage Preheat . . . . . . . . . . . . . . . . . 130V =45% 
Heater Current @ 13V . . . . . . . . . . . . . . . . . 36—44 A 
Minimum Preheat Time . . . . . . . . . . . . . . . . . 3 minutes 

Maximum Ratings 
Heater Voltage e <2 
Peak Anode Voltage . . . . . . . . . . . . . . . . . . 4Bkv 

Peak Anode Current . . . . . . . . . . . . . . . . . . 9a 
Average Power Input . . . . . . . . . . . . . . . . . . 3000W 
Pulse Duration . . . . . . . . . . . . . . . . . . . . 22 pusec 

Voltage Pulse Rise Time . . . . . . . . . . . . . . . . . 03 pusec 
DulyCycle. . . . . . . . . . . . . . . . o . . . . . D007 

Puling @ VSWR=1.5/y . . . . . . . . . . . . . . . . 18Mc 
Anode Temperature . . . . . . . . . . . . . . . . . . lwo0°C 
Input Bushing Presswre . . . . . . . . . . . . . . . . . 45 psia 
Output Pressurization . . . . . . . . . . . . . . . . . . 45psia 

The values specified above must not be exceeded under any service condition. The ratings are 
limiting value above which the serviceability of any individual tube may be impaired. It does 

not necessarily follow that combinations of absolute maximum ratings can be attained simultane- 
ously. 
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TYPE RK6518/QK254 @ 

PULSED-TYPE MAGNETRON OSCILLATOR 

Typical Operation MECHANICAL 
Heater Voltage Op- Over-all Dimensions 16.4” x 85" x 16.3" 

erate . . . . . 130V x45% . 
Pulse Duration . . 2.0 usec =10% Net Weight . . . 82 lbs. 
Duty Cycle . . . 0.0006 Mounting . . . . Cathode Vertical 
Peak Anode Vollage 41 kv : " Qutput Coup! . 1% 
Peak Anode Current 87.5 a tput Coupling . coxx 
Average Anode Cur- Output Presswre . 35 psia 

rent . . . . . 525 mAdc Cooling. . . . . Forced Air 
Peak Power Output 2.1 Mw 
Average Power Out- Cathode Bushing . Pressurized 

put . . . . . 1280W Vibration (nonoper- 
Useful Range of ating) . . . . SO0cycles@10G 
Poak Cwrent . . 65—92a 

VSWR . . . . . LI/1 Shock  (ngnoperat- S G 
Frequency Region . 2860 — 2300 Mc ing) . ... .1 
RF Bandwidth . . 0.7 Mc (@ —8db level) Magnet Protection . 12" 

DETAILED ELECTRICAL INFORMATION 

HEATER fied heater voltage within the =4.5% tolerance. 
The cathode must be preheated at Ef = 130V Heater current surges in excess of 200 amps 

*+=4.5% for a period of at least 3 minutes prior to cannot be tolerated. Operation of the tube at 
the application of anode voltage. Optimum op- standby or preheat without forced air cooling may 
eration and maximum tube life will be realized result in damage to the tube and is not per- 
only if provisions are mads to maintain the speci- missible. See Fig. 1 for heater characteristics. 
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PULSED-TYPE MAGNETRON OSCILLATOR 

A THog 

STARTING NEW MAGNETRON 
In starting a new magnetron or one that has 

not been operated for some time, sparking and 

Optimum tube performance will be realized 
only if proper consideration is given to pulse 
shaping. Voliage rise times greater than maxi- 

TYPE RK6518/QK254 

mum specified will result in moding and/or arcing 
and cannot be tolerated. Excessive ripple on the 
top of the current pulse causes frequency push- 
ing and broadening of the spectrum. Most mag- 
netrons draw a small amount of leakage or diode 
current at anode voltages as low as 100 volts. 
This leakage current may amount to several milli- 
amperes if the voltage fall time is greater than 
2.5 psec, and at a given duty cycle the calculated 

peak current will be in error. It is therefore ad- 
visable that the equipment design effect as rapid 
a decay time as possible. Inverse and post volt- 

ages may result in undesirable noise radiation 

and should be damped. Judicious matching of the 
pulse-forming network and pulse transformer will 
in most cases reduce post and inverse voltage am- 
plitudes sufficiently to eliminate noise difficulties. 
For shortrange radar applications where noise 
due to inverse and post voltages is most trouble- 
some, it is recommended that a diode clipper be 
placed across the primary of the pulse trans- 
former. 

some instability may occur. Sporadic arcing will 
not harm the magnetron, but if the tube tends to 

arc continuously, the following seasoning pro- 
cedure is recommended: 

l. Preheat magnetron for 15 minutes. 

2. Gradually raise the magnetron current to a 
level just below that which preduces con- 
tinuous arcing. Allow the magnetron cur- 
1ent to remain at this level for a few minutes 

until the arcing begins to decrease. 

3. Repeat the above process for succeedingly 

higher levels of magnetron current until the 
desired operating point is reached. 

It is usually possible to attain the desired oper- 
ating peint within 15 minutes. 

NOTE:—Once a tube has been aged in at the 
specified operating level, it is recom- 
mended that the tube be operated 

. throughout its life as close to this level 

as is feasible. Operation at plate cur- 
rents lower than the aged in level re- 
sulis in the cathode conditioning itself 
to this new lower level, and attempts 
to resume operation at the specified 
level may be attended by excessive 
arcing and require the aging process 85% 
to be repeated. o 

CURRENT RISE 

PULSE LENGTH AND DUTY CYCLE 20% 
The- RK6518/QK254 moagnetron has been de- 

signed and fested for operation at the following 
pulse conditions: See Fig. 2. ‘ 

tpc — 2.0 =10% usec (@ DU — 0006 —-h —————— e ab) 
trc — 0.25 psec max. measured 20% to 85% S R 
tfc — 0.60 psec max. measured 0% to 85% 
trv = (.15 —. 0.30 psec max. measured 20% to 

85% 

tfv = 2.5 usec max. measured 0% to 85% 20% 

CURRENT PULSE 
TOP 

______ SMOOTH PEAX {100%) 
85% 

50% 

CURRENT FALL 

TRC 

VOLTAGE RISE VOLTAGE FaLL 

No spike or ripple shall exceed =5% of the 

average peak value of voltage or current. In- TRV TFv— 
verse voltage should not exceed 10% of the for- 

INVERSE 
ZERQ REFERENCE 

LINE 

ward voltage. Post voltages should be held to a Figure 2 
. minimum as they may cause post pulse noise or 

oscillation. 
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ey 
TYPE RK6518/QK254 

PULSED-TYPE MAGNETRON OSCILLATOR 
S e e i —— e e 

Oplimum pulse shaping can best be achieved LOAD DIAGRAM 

by treating the magnetron, pulse transformer, 

and pulse line as a unit; hand-tailoring the line 

and transformer for magnetron compatibility is 

recommended. age standing wave ratios introduced by mis 
i h 1 h ulses i - 

It operation at both long and short pulses is matched loads at various phase positions. Values 

an ticipated, t.h © pulse trqnsif)rmer should be de- of VSWR as high as 2.2/1 have been plotted, but 
signed to optimize the more impoitant pulse. For . . . 

. " - operation at ratios greater than 1.5/1 is not rec- 
operation at pulse conditions different than above, ommended 

the manufacturer should be consulted. 

Fig. 3 is a load diagram for a typical RK6518/ 
QK254 magnetron. The contours of constant power 
output and frequency chonge are related to volt- 

LOAD DIAGRAM 
RK 6518,/QK 254 
REFERENCE POINT 

TOWARD LOAD — 

90° 

REFERENCE POINT: SURFACE ON OUTPUT FLANGE 

e PEAK POWER QUTPUT N REGION OF INSTABILITY 

= =~ FREQ. DEVIATION §\\\\\\\ ARCS > 1% 

Figure 3 . 
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E RK6518/QK254 
PULSED-TYPE MAGNETRON OSCILLATOR e /a 

—@= 
COOLING RK 6518/0K 254 COOLING GHARACTERISTICS 
The RK6518/QK254 magnetron is a forced air A N D RiSE ABOVE 

cooled tube. The ambient temperature will dic- 2800 7 
tate the flow rate necessary to mainiain anode / 4 / 

g N <, o temperature below the specified maximum M / / / 

(100°C). Fig. 4 is a plot of anode temperature rise 2400 / / / 
above ambien! as a function of total power input / 7 “ 
and rate of air flow. Fig. § is a plot of back pres- 2000 / / 9 ‘5/ 
sure as a function of rate of air ilow (Cfm). 4 / / V / < 
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Figure 4 

RK6518 /QK 254 
COOLING FIN CHARACTERISTICS 
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o 
E RK6518/QK254 

e PULSED-TYPE MAGNETRON OSCILLATOR 

LOAD AND LINE LENGTH 
CONSIDERATIONS 

If an oscillator is loaded by an electrically long 
transmission line which is terminated by an im- 
pedance different from that of the line, the im- 
pedance of the load will be a periedic function 
of frequency. Operation of the oscillator under 
these conditions gives rise to phenomena col- 
lectively termed “long-line effects”. Although 
these phenomena are usually associated with an 
electrically long transmission line, they can also 
be exhibited by a short line terminated by a sui- 
ficiently mismatched impedance. In any case the 
extent to which the long-line effect is exhibited 
depends on the amount of coupling between the 
load and oscillator as well as the degree of mis- 
match in the line. Fig. 6 shows the relation be- 
tween the VSWR and the line length with respect 

RK6518/QK254 
LOAD 8 LINE LENGTH CONSIDERATIONS 

FREQ. - 2900 Mc 
ATTENUATION -0Db/y 
PULLING = 15 Me 
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Figure 6 

to the critical condition of skip. This skip condi- 
tion occurs when the tube is changing frequency 

{thermal drift} and causes breaks in the ordinarily 
smooth drift curve. This condition is not critical 
in the RK6518/QK254 because the tube is not tun- 
able. Of far more serious consequence, however, 
is the broadening and deterioration of the spec- 
trum caused by this phenomena, It may in some 
cases permit spectra of two frequencies to appear 

simultaneously. By operating into loads specified 
under the region of recommended operation in 
Fig. B, satisfactory operation should be obtained. 
In this region no significant broadening of the 
spectrum will take place, although for close con- 
trol of bandwidth the VSWR should be kept as 
low as possible. 

More detailed information on the theories and 
remedies of long-line effects are available upon 
request. 

RK 6518 QK254 DYNAMIC PUSHING 
ANODE CURRENT EXCURSION — 210% 
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AT 
TYPE RK6518/QK254 

PULSED-TYPE MAGNETRON OSCILLATOR 

FREQUENCY DRIFT 
After operation of the RKG6518/QK254 is initi- 

ated, its temperature rises with time until thermal 
equilibrium is reached. During this transient 
period the geometry of the tube changes slightly 
and is attended by a slight frequency change or 
drifi. 28 70 

If the tube temperature is changed aiter thermal qli 
equilibrium has been established, the operating 
frequency will also change until thermal equi- 
librium is again attained and tube geometry 
stabilizes. 

DYNAMIC PUSHING 
Fig. 7 displays the dynamic pushing character- 

istics of the RK8518/QK254 magnetron for anode 
current excursions of +=10%. Examination of the 

curve reveals that minimum pushing (Kc/a) oc- 
curs at rated plate current. 

RF RADIATION FROM CATHODE T 

The RK6518/QK254 is designed to minimize o4 10 BECOMENDED REGION-1y 
radiation from the cathode bushing which will in 

. general be negligible. It is not possible, however, 0 o 
to guarantee it as being negligible, and in par- 
ticularly critical environments shielding of the 
cathode bushing may be necessary to aveid 
radiation difficulties. 

OPERATING CHARACTERISTICS 
Fig. 8 is a plot of peak power output, anode 

voltage and efficiency as a function of peak anode 

current showing the maximum and minimum de- 

viation from the average. 

RK 6518/QK254 
OPERATING GHARACTERISTICS 
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INSTALLATION AND HANDLING PRECAUTIONS 
Although magnetrons give the appearance of 4. Avoid unnecessary jarring or rough han- 

great structural strength, they are in reality quite dling. 

fragile and may be easily damaged in handling 5. Do not let magnetron rest on any of its parts 
or installation. Damage to the magnetron will be normally protected by the shipping crate. 
avoided if the following installation and handling 
precautions are carefully observed. 6. It is essential that the bullet be properly 

aligned in the receptacle to avoid setting 

1. Leave magnetron in its shipping crate until up mechanical strains in the glass to metcl 

ready to be used. seal of the coaxial center conductor of the 

2. Remove guard cover from the RF output R.F. output. 
pipe before installing tube in equipment. 7. 1f a magnetron has been stored in a freez- 

ing environment, examine it closely for 
traces of frost or moisture on the RF output 

pipe or base tube insulator and wipe dry 
before application of high voltage. 

RAYTHEDN MANUFAETURING EDMPANY 

3. Avoid setting up mechanical strains in R.F. 
. output pipe or cathode bushing when han- 

dling or mounting. 
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TYPE RK6518/QK254 
PULSED-TYPE MAGNETRON OSCILLATOR 

8. Do not place tube in closer proximity to mag- 
netic materials than is indicated on tube 
magnet. 

MOUNTING 
The tube is mounted within the equipment by 

four bolts passed through the clearance holes of 
the circular mounting plate with the longitudinal 
axis of the cathode high voltage bushing vertical. 
Small angular deviations (15 degrees) can be 
tolerated for short intervals as long as the mean 
position of the above axis remains vertical during 
the period of operation. If the mean position differs 
from that described, the heater may become short- 
circuited. 

ELECTRICAL CONNECTIONS 

The positive high voltage should be grounded 
at the mounting surfaces. Heater and cathode 
connections are made to the terminals on the base 

tube insulator (see note 17 of tube outline draw- 

ing). Heater connectors should be designed to 
minimize contact resistance and lateral forces on 

the heater terminals. 

CAUTION: R.F. arcing and melting of the metal 
to kovar seal of the center conduc- 

tor of the coaxial output will result, 
if the bullet connector does not 
make positive contact and is not 

properly seated. 

COUPLING AND PRESSURIZATION 
The output pipe is designed for coupling to 

standard 1%", 50 ohm coaxial line. A coaxial to 
standard 12" x 3" waveguide transition may be 
effected by use of a suitable doorknob coupler. 
Pressurization of the RF transmission system to 
35 psia is required. Pressurization lower than 35 
psia may result in arcing in the system. If sus- 
tained arcing in the coaxial outi)ut section occurs, 
failure of the metal to kovar seal of the coaxial 
center conductor is likely. To minimize the pos- 
sibility of arcing in the RF transmission system and 
to achieve optimum tube performance, the VSWR 
should be kept as low as possible; VSWR values 
greater than 1.5/1 are not recommended. See out- 
line dwg. for mechanical details of RF output 
coupling. 

| 252005 _———- 

3 
B 

4 \ 

\ 

625309 o 

¢ 

| 
[«] 

3 
+ 

D no 8 -t + 

9 

J 

23° 

RADIUS TO BLEND 
WITH TWO SURFACES 

MaTERIAL: ¥25 BERYLLIUM COPPER 

8 SLOTS .024+.002 WIDE 
| ¥ OEEP EQUALLY SPAGED 
LOCATED ON G AS SHOWN, 

MATING 
BULLET DETAIL 

OUTLINE DRAWING 

RAYTHEON MANUFACTURING EDMF‘A_\_.N‘Y_ 
<. > AT : . 
MR VWA e [T Yy RVt N IR (), 

Page 8 of 10 WALTHAM 54, MASS. 3394 — 6-55



01 4 & 96ng ‘SSVYIW ‘PSS WYHLIYM £5-9 —roLe 

SNOILVYILE DERL YDMOL @MY ZAVMOUDIN 
ANVAdWODD 9ONIdALIAVANNYIN NO3IHLAVY 

‘SLINOVYAW 38N1 40 
S3HONI 21 NIHLIM 1HON0YE 38 LON IIVHS SIYIMILYW DILINOVYANONHIL - 2 

‘JI¥Td 3HL 40 H3IAN3D INHL 3FHL 40 SNIAvY SZ1'2 NIHLim 38 
TIYHS 30V4ENS SIHL 3A08V ONION3LX3 AN8W3SSY 3HL 40 NOILHOd ANV -22 

‘€967 38 0L L3INIYW 
40 30v4HNS ¥ S3TI0H 31V74 40 SIXY NIIML38 JONVYHVYITIO "NIN -02 

‘A1¥1d ONILNNOW 40 3903 @ 

‘31vId  LINOYW 40 30V4HNS WOLL08 ‘3did QHYN9 JQISNI SIDVHHNS 
TV 8 3did QHVNAD NO SO HHL M3IHIOS 34ivd ONILNNOW 3A0ESV Sikvd 
‘31v1d ONILNNOW 40 30V4HNS <401 ‘INIVd WOY3 3344 38 1WHS ONIMO 
-704 3JHL INIWd 3AISOHHOO-NON LNVLSIS3H-1V3IH MOVvI8 HLIM LNIVd - 61 

v3S OIL3NWM3H NV 30IA0Hd OL 03434705 
32 TVHS 3did QNYND B8 31¥1d ONILNNOW NO SINIOF W3Q10S 1V - 81 

D Y31137 HLIM O3IMYYW NCOILOINNOD 300HLVD NOWWOD - LI 

OPO NIHLIM 

OL 3did QuvN9 40 B H1im OIHIN3ONOD 38 TIVHS VIO XYW 40 D -Gl 

‘G20 
NIHLIM OL 3did QHVN9 30 3 HLIM DIHLINIDINOD 38 TIVHS LY3SNI 

HOLONANOD H3NNI 40 D XINO LYISNI HOLONANOD ¥ANNI OL $31ddY -¥I 

TIVM HOLONANOD H3NNI 30 NCILHOd LHOIWHLS OL S3Nddv - £ 

"HOLONANOD Y3NNI 40 AN3 1v 'VIQ 3AI1SLNO NO S39203 JYVHS ON -2l . 

LNITIVAINDI YO SSVYTID X3IHAD - 1 

MOVIS ONV 378IX3714 38 TIYHS SAv3T - QI 

‘G0 NIHLIM 1v1d 38 0L 3DV4HNS SIHL -6 

d330 'NIW 2€/G2 'VIQ 310H SOO'3 182 MOVM Nid YNVNVE - 8 

"H3HLO HOv3 0L 123dS34 HlIM 

G103 #SO'1 Q30vdS 38 TvHS 1NA Qi341034S NOLWOOT 40 00l 40 

SNIQVY ¥ NIHLIM 39 T1TYHS S310H HOVr 3HL 30 3NIT W3LN3D 3HL -4 

‘3did QHYNO 3HL 40 3NN Y3LN3ID 3HL OL S¥343M -9 

‘SNOILYIAIQ TPY3LYT SV 113M SV HVTINONY S3AMONI 'Wid SIHL -t 

‘NMOHS Sv S3T0H 40 Y3IN3D 3IHL NYHL ONISSVd 8,8 ¥, 3NVId OL (D' 

HYIN3INId3d AVNALAW 3NV v Sv J3NI430 SI O, 3NVId 4345 -¢ 

'NMOHS SV S310H 4O H3LN3D 3IHL NHHL 9NISSVd LV, 

3NVId OL HVINJIONIdH3d 3NVd ¥ SY G3NI430 S1 8, 3NYId 43y -2 

'3i¥d ONILNNOW 3HL 40 

30vd 3HL ONOIV ONISSVYd 3INVId v SV (a3NI430 SI ¥, ANVId 434 - | 

:S310N 

YOLVTIIDSO NOYIINDVI 3dAL-03STINd 
PSTNO/BLIINY IdAL 



TYPE RK6518/QK254 
aqD> 

PULSED-TYPE MAGNETRON OSCILLATOR 

/fi
 gt

 

WA
X 

REFERENGE 

‘4 A 

2623 

1
0
6
0
 

1, 

2,
32
2 

2
3
1
4
 

a
a
s
o
 

4
.
3
0
0
 

PLARE 2" 

A
N
 

14 
936 3383 

YTy 

BOTTOM VIEW OF TUBE 

DETARL OF KOTE 25 

RKEB5I8/QK254 
TUBE OUTLINE 

DRAWING 

[y
 
—
 

3 g
 
)
 

Y
 

[
 

a 
57
5 
—
—
a
—
 

a2
t 

2
9
7
 

42
%0

: 

16
27
 

R
}
 

Fo
ut
 

o
Y
 

RAYTHEON MANUFACTURING COMPANY 

MICROWAY E AN POWER TUBE OPERATIONS 

Page 10 of 10 WALTHAM 54, MASS. 


	6518_1
	6518_2
	6518_3
	6518_4
	6518_5
	6518_6
	6518_7
	6518_8
	6518_9
	6518_10

