
TENTATIVE DATA 5949 

GLASS BULB 

TUNG•SOL 

THYRATRON 

HEATER 

AC OR DC 

VERTICAL MOUNTING POSITION 
BASE DOWN 

BOTTOM VIEW 

THE 5qµ9 IS A THREE ELECTRODE, HYDROGEN FILLED, ZERO BIAS THYRATRON 
DESIGNtD FOR THE GENERATION OF HIGH PGWER PULSES. THE PRIMARY APPLICATION 
OF THE TUBE IS IN HIGH PGWER, HIGH VOLTAGE RADAR MODULATORS. THE 5949 IS 
CAPABLE OF SUPPLYING 6.25 MEGAWATT PULSES IN THIS SERVICE. AN INTERNAL 
HYDROGEN RESERVOIR PROMOTES LONG LIFE AND PERMITS OPTIMUM PRESSURE AD—
JUSTMENT FOR VARIOUS CONDITIONS OF OPERATION. THE CATHODE IS UNIPGTENTIAL 
AND IS CONNECTED TO THE ELECTRICAL CENTER OF THE CATHODE HEATER CIRCUIT 
IN ORDER TO MINIMIZE TIME JITTER. 

ELECTRICAL DATA 

SYMBOL 
MIN. GOOEY MAX. 

HEATER VOLTAGE Ef (,Q (,3 (~( VOLTS 

HEATER CURRENT (WITH BOGIE 

HEATER AND RESERVOIR VOLTAGE) If ]5 18.5 22 AMPS. 

CATHODE HEATING TIME tk 15 MINUTES 

RESEkV01R VOLTAGE 

(SEE APPLICATION NOTES) Eies 3 NARNEO oN RASE 5,5 VOLTS 
RESERVOIR CURRENT lies 2 5 AMPS. 

RESERVOIR HEATING TIME ties 1Fj MINUTES 

ANODE VOLTAGE DROP etd ~5 1'25 25Q VOLTS 

CONTINUED ON FO LLO~IN6 PAGE 
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5949 TENTATIVE DATA 

TUN6•SOL 
CONTINUED Ffl OM PRECEDING PAGE 

MECHANICAL DATA 

MOUNTING POSITION 

MAXIMUM NET WEIGHT 

DIMENSIONS; 

SOCKET 

ANODE CONNECTOR 

ANY 

2 1/4 tss. 
SEE OUTLINE DRAWING 

E.F. JOHNSON CO. NO. 122-275 OR EQUIVALENT 

E ITEL-MCCULL,O UGH, INC-. NO. HR-g 
OR EQUIVALENT 

RATINGS 
ABSOLUTE VALUES 

SYMBOL MIN. MA%. 

PEAK ANODE VOLTAGE 

INVERSE (NOTE i) epx 5~ ePY 25 KVOLTS 

FORWARD (SEE APPLICATION NOTES 
FOR STARTING PROCEDURE) epy 10 25 KVOLTS 

CATHODE CURRENT 

PEAK ib 500 AMPS. 

AVERAGE ib 0 ,5 AMPS, 

RMS (FOR SQUARE PULSE APPLICATIONS 
IP = ✓ Ib X ib) IP 1( AMPS, 

DC ANODE VOLTAGE Ebb 
5 

KVOLTS' 

OPERATING FREQUENCY pii 200 C.'S 

(THIS IS NOT NECESSARILY THE UPPER 
OPERATING FREQUENCY LIMIT OF THE 

5949 BUT REPRESENTS THE HIGHEST 
REPETITION RATE EXTENSIVELY LIFE 
TESTED TO DATE.) 

PEAK GRID VOLTAGE (NOTE 2) egy 550 1500 VOLTS 

PEAK INVERSE GRID VOLTAGE egx 45~ VOLTS 

GRID PU4 SE RISE TIME (NOTE 5) tr 0.14 µSEC. 

GRID PULSE WIDTH AT 70.7% POINT tp 2 µSEC. 

HEATING FACTOR (epy X ib X prr.SEE PAGE }) Pb 6.25X109
CURRENT RATE OF RISE (NOTE 5) diA/dt 250 AMP/µSEC. 

ANODE DELAY TIME (NOTE S) ~ tad 1.O µSEC. 

TIME JITTER (NOTE 4) tj 0.01 µSEC.. 

AMBIENT TEMPERATURE TA —55 +75 °c 

NOTES 

1: /N PULSED OPERATION, THE PEAK INVERSE VOLTAGE, E%CL USIVE OF A SPIKE OF 0.08lASEC. ,MAXIMUM 
DURATION. SHALL NOT EXCEED 5.0 NIt OVOL TS DURING THE FIRST 25LL SEC. FOLLOWING THE ANODE PULSE. 

2: 
T UBE GOPERATION.R IN OOR DERNTO RELIABLY TRIGGER AE COLDS TUBE B THE UGRID PUlS E I VOLTA 6E ANC TDURAF 
T ION AND THE GRID CIRCUIT IMPEDANCE SHOULD BE CHOSEN ACCORDING TO THE LIMITING CURVES. 

): ANODE DELAY TIME IS DEFINED AS THE TIME INTERVAL BETWEEN THE POINT ON THE RISING PORTION OF 
THE GRID VOLTAGE PULSE RHICH IS 28 PERCENT OF THE MAXIMUM UNLOADED PULSE AMPLITUDE AND THE 
POINT NHERE ANODE CONDUCTION TAN ES PLACE. 

~~ TIME JITTER IS MEASURED AT 50 PERCENT OF THE PULSE AMPLITUDE AFTER THE TUBE HAS BEEN OPER-
ATING FOR AT LEAST 60 SECONDS. THE LIMIT OF 0.01 MSEC. SHORN IS TIE MAXIMUM ALLORABLE UNDER 
SPECIFIED UNFAVORABLE OPERATING CONDITIONS. WITH SUFFICIENT GRID DRIVE AND MITH ANODE VOLT-
AGES OF IS KV AND ABOVE. JITTER NOT EXCEEDING 0.005 LLSEC. CAN BE EASILY ACNI EVED. 

5: MEASUREMENT MADE BETREEN 26; ANO TO.>• POINTS. 

CONTINUED ON FOLLOWING PAGE 
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CONTINUED FROM PRECEDING PAGE 

APPLICATION NOTES 

THE 5949 HYDROGEN THYRATRON IS DESIGNED PR IMARIIY FOR USE IN HIGH 

POWER RADAR MODULATOR SERVICE. A BASIC CIRCUIT FOR SUCH SERVICE IS 

ILLUSTRATED BELOW. IN SUCH A CIRCUIT I THE HYDR06EN THYRATRON SERVES AS A 

SWITCH TO RELEASE INTO THE MAGNATR ON OR OTHER RADIO FREQUENCY GENERATOR I

THE ENERGY STORED IN THE PULSE FORMING NETWORK. THE 5949 IS ADMIRABLY 

S L'ITED FOR SUCH SERVICE BY ITS ABILITY TO HOLD OFF HIGH VOLTAGE I AND TO 

PASS HIGH PEAK CURRENTS WITH RELATIVELY LOW TUBE VOLTAGE DROP. THE TUBE 

WILL OPERATE OVER A WIDE RANGE OF PULSE REPETITION RATES, PllLSE WIDTHS 

AND PEAK CURRENTS THUS PROVIDING A VERY FLEXIBLE CIRCUIT ELEMENT. 

TRIGGERING REQUIREMENTS ARE SIMPLIFIED SINCE THE TUBE OPERATES WITH ZERO 

BIAS. 

CHARGING CHARGING 
CHOKE DIODE 

PULSE FORMING 
NETWORK 

THE 5949 CONTAINS AHYDR OGEN RESERVOIR THAT MAINTAINS THE GAS PRESSURE 

WITHIN THE TUBE IN ACCORDANCE WITH THE VOLTAGE IMPRESSED ACRCSS IT. SINCE 

THE RESERVOIR CAN HOLD MANY TUBE VOLUMES OF GAS I LONG TUBE LIFE IS IN—

Sl'RED. IN ADLITfON IT IS POSSIBLE TO SET THE~GAS PRESSURE AT THE OPTIMUM 

VALUE FOR ANY PARTICULAR SET OF OPERATING CONDITIONS. THE RESERVOIR 

HEATER VOLTAGE STAMPED ON THE TUBE BASE HAS-BEEN DETERMINED FOR A ~AR—

TICUL AR SET OF CONDITIONS SOMEWHAT BEYOND THE MAXIMUM TU6E RATINGS AND 

WILL BE SATISFkCTGRY FOR MOST APPLICATIONS. IN GENERAL, IT IS DESIRABLE 

TO G►ERATE AT AS HIGH A RESERVOIR VOLTAGE AS POSSIBLE WITHOUT OBTAINING 

SPURi0U5 DfSCHARGES iN THE GRID—ANODE REGION. WHEN THE 5949 IS ~-P—

ER ATED AT OF NEAR MAXIMUM RATINGS: THE RESERVOIR VOLTAGE REGULATIC'~ 

SHOULD NOT EXCEED t2. 595• IF THE 5949 IS OPERATED AT REDUCED DUTY P. 

WIDc'R nESERV0IR OPEPATING RANGE CAN BE EXPECTED. HOWEVER, CAR`_ SPOU_D 

BE TAKEfE Y.'HEN DETERN:1 kING THE RESERVOI P. VOLTAGE TO INSURE SATISFACTORY' 

OPEF p.'10': WITF Tt:E A^T IGIPP.T ED RESERVOIP VOLTA uE P,E GULA?IOK. UAUF~ ; 

CIP,g 4:'ST:F':CES SFO~LD THE RESEPVOIP. VOLTAGE BE PECUCED TO SUCH At. E',.- E'•T 

7HAT SFr ANODE SEO+S C0~0= . 

-_'E Olt'1 iI DV BL OOMEiELD. hE1 :-PSE'i, I". 5.!. JIVE ]. I55E Fl!`. 



5949 TENTATIVE DATA 

TUNO.80L 

CONTINUED FNOM PNECEOING PAGE 

APPLICATION NOTES —coNT'D. 

THE INSTANTANEOUS APPLICATION OF ANODE VOLTAGE ( INSTANTANEOUS STARTING 

OR 11 SL AP ON °) IS NOT RECOMMENDED. WHEN IT IS ABSOLUTELY NECESSARY THE 

MAXIMUM PERMISSIBLE EPY 1'S 18 KV AND THIS VALUE SHALL NOT BE ATTAINED IN 

LESS THAN 0.04 SEC. FOR INITIAL APPLICATION OF MAXIMUM RATED ANODE VOLT—

AGE~ IT IS RECOMMENDED THAT THE FOLLOWING STARTING METHODE BE USED: 

APPLY NO MORE THAN 18 KV EPY INITIALLY. 

DO NOT INCREASE IN STEPS GREATER THAN 5 KV PER MINUTE. 

TYPICAL OPERATION 

VARIATIONS IN THE OPERATING PARAMETERS AFFECT THE LIFE EXPECTANCY OF 

HYDROGEN THYRATRONS~ THEREFORE A SIMPLE METHOD OF RATING FOR ALL CONDI—

TIONS IS DIFFICULT. UNTIL SUCH TIME AS SUFFICIENT INFORMATION IS AVAIL—

ABLE TO PREPARE COMPLETE OPERATION RATING CHARTS I WE LIST THE FOLLOWING 

TYPICAL CONDITIONS OF OPERATION UNDER WHICH CONSIDERABLE TUBE LIFE HAS 

BEEN 08TAINED. IF THE 5949 IS TO BE EMPLOYED IN AN OPERATION DIFFERING 

WIDELY FROM THESE CONDITIONS (UNLESS THE REQUIREMENTS ARE OBVIOUSLY LESS 

SEVERE) IT IS SUGGESTED THAT THE CUSTOMER REQUEST A RECOMMENDATION FOR 

THE SPECIFIC APPLICATION. 

PEAK 

ANODE VOLTAGE PEAK PULSE WIDTH 

Prr FORWARD INVERSE CURRENT 'JQ% POINT 

pps kv kv Amps µs 

360 25 1.25 500 2 

1500 20 7.0 200 1 

di/dt 

AMPS~µS 

2500 

2500 

C OIUTINU ED ON FOLLOWING PAGE 
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GRID PULSE REQUIREMENTS 
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5949 
GRID IMPEDANCE REQUIREMENTS 
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5949 

GRAPHICAL REPRESENTATION 

OF HEAT FACTOR 
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OPERATING 
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