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ELECTRON TUBE DEPARTMENT ®m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

NOTE

THE DATA SHEETS INCLUDED HEREIN, REPRESENT RECOMMENDED TYPES
FOR NEW EQUIPMENT DESIGN AND SHOULD NOT BE CONSTRUED AS AN

INCLUSIVE CATALOG OF OUR COMPLETE TUBE LINE,

TECHNICAL DATA ON REPLACEMENT TYPES ARE AVAILABLE UPON REQUEST.

FOR YOUR FURTHER INFORMATION PLEASE REFER TO THE FOLLOWING

SECTION WHICH PROVIDES A CONDENSED LISTING OF QUR TUBE PRODUCTS.




TRAVEL ING

WAVE TUBES
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
) TRAVEL ING WAVE TUBES - CONDENSED LISTING
FREQUENCY Power OQuTPUT
KMC TYPE (WaTTS) DuTY STYLE REMARKS
1.7 ~ 4.0 F-6658 2 cw L
™ 1.7 = L O F-6868 10 oW L
2.0 - 4.0 F-6825 1000 P L
2.0 = 4.0 F-6826 1000 P L GR IDDED
2.0 = 4,0 F-7338 1000 P L 40 os GaIN F-6826
2,0 - 4.0 F-7347 1000 P S GR IDDED
k,0 - 8.0 D-2023 1000 P S GRIDDED
4.0 - 8.0 X=370 10 cw P
4,0 - 8.0 X =282 10 CW S
4,0 - 8.0 D-2009 2 P Pk
5.0 - 6.0 F-7848 2000 P S
5.0 - 6.0 F-7847 10 oW S
8.0 - 12.0 X =354 5 cwW P
F 8,0 - 12.0  F-752k 5 cw S
8.0 - 12.0 F=7525 5 cw Pk
8.0 = 12.0 F-7067 1 P S
8.0 - 12.0 X =368 .05 cw P
8.0 - 12,0 F-T7066 .05 cw S
8.0 - 12.0 F-7526 .05 cw Pk
8.0 - 9.6 F-7340 1000 P L GR IDDED
8.0 - 9.6 D-95A 1000 P L WAVEGUIDE T340
8.0 - 9.6 D-958 1000 P L FLyine LEap T340
8.0 - 9.6 D-2014 1000 P L SpeciaL 7340
8.0 - 9.6 F-6996 10 cw L
8.0 - 9.6 D-2013 10 cw L SPec 1AL 6996
™~ 8.0 - 9.6 D-2020 10 oW L FLying LEAD 6996
8.0 - 9.6 D-202k4 10 cw L WAVEGUIDE 6996
8.0 - 9.6 F-7341 5 cw L GR IDDED
8.0 - 9.6 F-6867 o W8y cw L
— 8.5 - 9.6 F-7339 1000 P L
j StyLe CobpE
L - LARGE DIAMETER (BOTH R-F LEADS AT SAME END)
S - SMALL DIAMETER (BOTH R-F LEADS AT OPPOSITE ENDS)
Pk = PACKAGED WITH SOLENOID AS INTEGRAL PART

,.\ P - PPM FocuseD

12-60



TRAVEL ING

- WAVE TUBE
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION SOLENOIDS
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
—
TRAVEL ING WAVE TUBE SOLENOIDS - CONDENSED LISTING

Tuse SOLENOID VoLTAGE  CURRENT CASE DIMENS I1ONS WE IGHT

-~ TypPe NUMBER Gauss (Vorts)  (Amps) COOL ING H W L (Les)
6658 RT-250, 446 750 8l 3.5 WATER L-7/8 L4-7/8  6-3/4 25
6658 RT-250,447 750 L6 k.0 AR% 9-1/32 5-23/32 6-3/4 15
6658 RT-90537 750 60 3.3 AIR® 5-3/16 5-3/16 6-13/16 1k
6658 RT=90532 750 L6 3.75  WATER 6-3/8 6-3/8 6-13/16 22
6825 RT-250,212 1200 85 8.3 AIR% 9 5-5/8 9-21/32 21
6826 RT-250,449 1200 25 25 A IR%® 9-1/8 5-3/4 9-21/32 22
7338 RT-250,448 1200 8L 8.8 WATER 6-3/4 8-1/8  11-3/16 25
7338 RT-250,L4L4k4 1200 80 8.5 WATER 4-1/8 h-1/4  9-21/32 20

- 6867 RT-90549 1300 86 5 AIR® 10-1/4 6-1/8 5 17
0867 RT-250,199 1300 86 Bl Aire*%  10-1/4 6-1/8  6-3/8 15
6868 RT-90537 1000 80 Lok AlR*® 5-3/16 5-3/16 6-13/16 1k
6868 RT-90532 1000 62 5.0 WATER 6-3/8 6-3/8  6-13/16 22
6868 RT-250,447 1000 62 5.3 A 1R% 9-1/32 5-23/32 6-3/4 15
6868 RT-250,446 1000 115 L.6 WATER L-7/8 L4-7/8  6-3/h4 25
6996 RT-250,447 1300 80 6.9 AIR*® 9-1/32 5-23/32 6-3/4 15
7341 RT-90532 1300 80 6.5 WATER 6-3/8 6-3/8  6-13/16 22
D-2013 RT-90532 1300 80 6.5 WATER 6-3/8 6-3/8  6-13/16 22
D-2020 RT-90532 1300 80 6.5 WATER 6-3/8 6-3/8 6-13/16 22

m,  D-2024  RT-90532 1300 80 6.5 WATER 6-3/8 6-3/8 6-13/16 22
7340 RT-250,451 2400 91 13 WATER 5-1/4 5-1/4  6-3/4 13
7339 RT-250,451 2400 91 13 WATER 5-1/4 5-1/4 6-3/h4 13
D-95A RT-250,451 2400 91 13 WATER 5-1/4  5-1/4 6-3/4 13

e D-95B  RT-250,451 2400 91 13 WATER 5-1/4 5-1/4  6-3/4 13

D-2014 RT-250,451 2400 91 13 WATER 5-1/4  5-1/k 6-3/L 13
347 RT-250,445 1200 115 L WATER L-1/4 4-1/8  9-1/2 18
7524 RT-250,452 1200 87 3.2 WATER b-1/4 L4-1/8 6-5/16 13
* - 40O cycLE - 115 VAC BLOWER

™ *¥ - 25 AMP. - DC BLOWER
*¥%% = 60 CYCLE - 115 VAC BLOWER

12-60



D-95B
TRAVEL ING
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION WA 13

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

GENERAL DESCRIPTION:

Type D-95B is a mechanically modified version of type D-95. Silicone
rubber insulated flying leads attached to the tube with Silastic insula-
tion are provided for altitude operation, in place of the Small Shell
Duodecal 5 pin base.

Capacitance of control grid to all other elements is increased to 13 ppfd
by the base and lead configuration.

All other characteristics are the same as type D-95 and additional in-
formation can be obtained by referring to the D-95 data sheet.

Additional information for specific applications can be obtained from
the

Electron Tube Applications Section
ITT Components Division
P.O. Box 412

Clifton, New Jersey
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D-2009
ELECTRON TUBE DEPARTMENT ®m COMPONENTS DIVISION TRAVEL ING

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY WAVE TLBE

TENTATIVE

DESCRIPTION:

The D-2009 is a pulse traveling wave amplifier tube mounted integral with a
solenoid which provides the magnetic field required to define the path of the
electron beam.

The tube is designed for use as a pulsed r-f amplifier in the frequency range
of 3950 to 8000 megacycles per second and includes a control grid for pulsing
the electron beam.

The D-2009 is of all-metal shell construction and is provided with input and
output coaxial cables and connectors for r-f connections.

ELECTRICAL:

Heater for oxide-coated, unipotential cathode

Voltage 6.3 £10% volts
Current 2.5 amperes
Frequency 3950 to 8000 mc
Gain (Note 1) 33 db
Peak Power Output (Note 1) 2 watts
Inter -electrode Capacitance
Grid to all other electrodes 25 ppfd
MECHANICAL:
Mount Special
Mounting Position Any
Base Moulded Rubber Flexible Leads
R-F Circuit Connectors TNC Male
Type of Cooling Air

2-60




D-2009
TRAVELING gkl
WAVE TUBE

MAXIMUM RATINGS:

Cathode Voltage with respect to ground (Note 2) -2500 wvolts
Peak Cathode Current 65 ma
Grid Voltage with respect to cathode (Note 3)
for cut-off (10 db loss minimum through tube) 0 wvolts, min.
for beam-on +150 wvolts, max.
Helix Current (Note 4) 1 ma average
Beam on Duty Cycle .04
R-F Power Input 1.0 watt avg.

TYPICAL OPERATION:

Frequency 4500 mc
Cathode Voltage with respect to ground 2350 wvolts
Peak Cathode Current 55 ma
Grid Voltage with respect to cathode
Beam cut-off 0 wvolts
Beam-on +115 wvolts
Peak Helix-Current 6 ma
Peak Shell Current 53 ma
Beam on Duty Cycle .03
Peak Power Output 4 watts
Gain 35 db
Solenoid voltage 26 volts
Solenoid current 9 amps
Air flow 0.4 1lbs/min.
Note 1: Minimum performance over the frequency band of 3950 to 5850 mc

Note 2:

Note 3:

Note 4:

2-60

is 35 db gain; 25 db gain from 3950 to 8000 mc.

Anode and collector are connected internally to the shell, and the
outer coaxial conductor of the r-f connections is also at shell
potential. The helix is connected to the center conductor of the
coax line and a d-c connection to the helix must be provided ex-
ternally in the r-f circuitry.

Positive voltage must not be applied to the grid in the absence of
anode voltage.

Initial adjustments of voltage and magnetic field may be made at
low duty cycles. 1 ma average helix current must not be exceeded
at maximum duty cycle (. 04).
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D-2009
- 3 - TRAVELING
WAVE TUBE

CAUTION: The solenoid must be in operation before the beam voltage is

applied.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Components Division

Box 412

Clifton, New Jersey

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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D-2013
TRAVEL ING
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

THE D-2013 1s A 5 WATT CW TRAVELING WAVE AMPLIFIER TUBE HAVING 33 D8
GAIN AND 8000 To 9600 MC FREQUENCY RANGE. |T 1S CONSTRUCTED IN A RUGGED
METAL ENVELOPE WITH A HELIX=TYPE SLOW WAVE STRUCTURE. THE INTEGRAL
MATCHING CIRCUIT 1S IN 50 OHM COAXIAL LINE AND IS PROVIDED WITH TYPE

"N" CONNECTORS. THE TUBE 1S SELF=ALIGNING IN THE EXTERNAL SOLENOID
WHICH 1S REQUIRED TO PROVIDE A UNIFORM MAGNETIC FIELD. A CONVERGENT
BEAM GUN AND OXIDE IMPREGNATED CATHODE ARE USED. THE TUBE IS SUITABLE
FOR EITHER CW OR PULSE SERVICE.

ELECTRICAL INFORMATION:

i

HEATER VOLTAGE 6.3 (-10%) Vorts
HEATER CURRENT 2.3 AMPERES
MAX IMUM FREQUENCY 9600 Mc
MINIMUM FREQUENCY 8000 mc
MiINiMuM CoLD TRANSMISSION Loss 50 DB
CAPAC ITANCE

ConTROL ELECTRODE To ALL OTHER ELEMENTS 10 UUFD

ALL GUN ELEMENTS TO SHELL 4.8 UUFD

SMALL SIGNAL vS GAIN CHARACTERISTIC (SEE CURVE, SHEET U4)
POWER GAIN WITHIN 6 DB OF SMALL SIGNAL GAIN AT ANY
FREQUENCY FRoM 8.0 To 9.6 KMC
Noise FIGURE 35 DB MAX.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Max iMuM ANoDE VoLTage (Note 1) 3400 VorTs
MAX IMUM SHELL CurreNnT (NoTe 2) 3 MA

Maximum CoLLeEcTorR VoLTaGce (NoTe 3) 3500 VoLTs
Max iMuM CoLLECTOR DissipaTioNn (NoTe 4) 200 WATTs
Max iMuM CONTROL ELECTRODE VoLTAGE (NoTE 5) -250 VoLTs

10-60




D-2013
TRAVEL ING WAVE TUBE

MECHAN ICAL INFORMAT ION:

TyPe oF CATHODE

Base, SMALL SHELL DuopbecaL, 5 PIN

Ox1DE IMPREGNATED UNIPOTENTIAL
JEDEC DesigNATION B5-57

TyPe oF ENVELOPE METAL

MAGNETIC F1ELD STRENGTH (NoOMINAL) 1300 Gauss

LENGTH OF MAGNETIC FIELD 6.75 INCHES UNIFORM
MoOuNTING POSITION ANy

WEI1GHT (NOT INCLUDING SOLENOID) 1l POUND T OUNCES

R-F CONNECTIONS

50 OHM COAX WITH TYPE
"N" Jack UG-23B/U

TyrPe oF CooLING FOrRCED AIR

GLASS TEMPERATURE 160°C  max.

CooLING AIR Requirep (NoTe L) 70 cFM

TYPICAL OPERATION AS POWER AMPLIFIER:

ANODE VOLTAGE 3200 VoLTs

SHELL CURRENT 1 MA

COLLECTOR VOLTAGE 3300 VoLTts

CoLLeECTOR CURRENT 50 MA

CoNTROL ELECTRODE VOLTAGE -15 VoLTs

Power OutpPuT 5 WATTS MINIMUM

GAIN 33 DB MIN.

Duty CvycLE

R-F VArRiABLE TO 1.0
BeaMm 1.0

NoTE 1: ALL VOLTAGES SHOWN ARE WITH RESPECT TO CATHODE. ANODE AND HELIX
ARE CONNECTED INTERNALLY TO THE SHELL. THE SHELL 1S NORMALLY OPERA-
TED AT GROUND POTNETIAL AND THE D-C CONNECTION IS MADE TO THE SHELL
OF THE SOLENOID.

NoTE 2: THE SHELL CURRENT 1S THE DIFFERENCE BETWEEN THE CATHODE CURRENT AND
COLLECTOR CURRENT. THIS CURRENT SHOULD BE MINIMIZED AND MUST BE
LESS THAN THE MAXIMUM RATING. |IT 1S DESIRABLE TO MONITOR THE
CURRENT FROM SHELL TO GROUND DURING OPERATION AND IT IS RECOMMENDED
THAT OVERLOAD PROTECTION BE PROVIDED TO REMOVE HIGH VOLTAGE IF THE
SHELL CURRENT EXCEEDS 3 MA.

NoTE 33 IT 1S GENERALLY RECOMMENDED THAT THE COLLECTOR BE OPERATED AT 50
TOo 100 vOLTS POSITIVE WITH RESPECT TO SHELL, AND THE POTENTIAL
DIFFERENCE BETWEEN COLLECTOR AND SHELL BE LIMITED TO 300 VOLTS
MAX IMUM,

NoTE 4: FORCED AIR COOLING OF COLLECTOR IS REQUIRED WHEN AVERAGE COLLECTOR

10-60

POWER IS IN EXCESS OF 10 WATTS. AS THE COLLECTOR POWER IS INCREASED,

THE AIR FLOW REQUIRED INCREASES. AT THE MAXIMUM COLLECTOR POWER OF
200 WATTS, A MINIMUM AIR FLOW OF TO CFM THROUGH THE COOLING FINS IS
REQUIRED.

U
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D-2013 f
-3 - TRAVEL ING WAVE TUBE

v NoTe 5: THE CONTROL ELECTRODE VOLTAGE IS ADJUSTED FOR MAXIMUM BEAM TRANS~-
M1SS10ON (COLLECTOR CURRENT/CATHODE CURRENT).

OPERAT ING PROCEDURE :

\ 1. INSERT TUBE 1IN SOLENOID, SECURE IN PLACE WITH STOPS PROVIDED, MAKE
‘ CONNECT IONS.

GAUSS), HEATER VOLTAGE, COLLECTOR VOLTAGE (IF USED), CONTROL ELECTRODE
voLTAGE (APPROXIMATELY -20 vOLTS).

f-\ 3. RAISE HIGH VOLTAGE TO DESIRED VALUE, ADJUSTING SOLENOID VOLTAGE AND
CONTROL ELECTRODE VOLTAGE FOR MAXIMUM COLLECTOR CURRENT, AND OBSERV=-
ING CARE NOT TO EXCEED 3 MA SHELL CURRENT. IT MAY BE NECESSARY TO
ROTATE THE TUBE IN THE SOLENOID TO THE POINT GIVING BEST TRANSMISSION.

2. TURN ON COOLING AIR, SOLENOID VOLTAGE (ADJUST TO APPROXIMATELY 1300

h. THE ABOVE PROCEDURE 1S NOT REQUIRED AFTER INITIAL SET UP; HOWEVER,
HEATER VOLTAGE SHOULD BE APPLIED ONE MINUTE BEFORE APPLYING HIGH
VOLTAGE, AND PROPER MAGNETIC FIELD AND CONTROL ELECTRODE VOLTAGE
MUST BE APPLIED BEFORE APPLYING HIGH VOLTAGE. OBSERVANCE OF THE
3 MA MAXIMUM LIMIT ON SHELL CURRENT IS ESSENTIAL TO PREVENT TUBE
DAMAGE .

f‘\ 5. HEATER WARM UP OF 2 MINUTES BEFORE APPLYING HIGH VOLTAGE 1S RECOMMENDED.

STANDARD SOLENOIDS TO OPERATE THIS TUBE ARE AVAILABLE, AND SOLENOIDS
DESIGNED FOR PARTICULAR APPLICATIONS CAN BE SUPPLIED.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM
THE:

ELECTRON TuBE APPLICATIONS SECTION
M\ ITT CoMPONENTS DiVISION

PosT OFFiIceE Box 7065

ROANOKE, VIRGINIA

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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D-2013

TRAVELING -4 -
WAVE TUBE
TYPICAL CHARACTERISTICS
50
| |
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Magnetic field and con-
trol electrode voltage
set for best transmission.

Voltage set at approxi-
mately 3200 volts.

This point 9.6 KMC
33 db or greater.
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




D-201k4

TRAVEL ING
ELECTRON TUBE DEPARTMENT W COMPONENTS DIVISION WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

DESCRIPTION:

THE D-2014 1s A 1 KILOWATT PULSE TRAVELING WAVE AMPLIFIER TUBE HAVING

33 pB GAIN AND 8000 To 9600 MC FREQUENCY RANGE. |T 1S CONSTRUCTED IN A
RUGGED METAL ENVELOPE WITH A HELIX TYPE SLOW WAVE STRUCTURE. THE
INTEGRAL MATCHING CIRCUIT IS IN 50 OHM COAXIAL LINE AND IS PROVIDED WITH
TYPE 'N' CONNECTORS. THE TUBE 1S SELF-ALIGNING IN THE EXTERNAL SOLENOID
WHICH 1S REQUIRED TO PROVIDE A UNIFORM MAGNETIC FIELD. A CONVERGENT
BEAM GUN AND OXIDE IMPREGNATED CATHODE ARE USED. DuUTY CYCLES UP TO

.005 AND PULSE LENGTHS UP TO 10 MICROSECONDS CAN BE USED. SMALL SIGNAL
GAIN (/13 DBM INPUT) VARIATIONS WITHIN THE BAND DO NOT EXCEED # 2 DB.
Power GAIN (1.0 KW OUTPUT) 1S WITHIN 6 DB OF SMALL SIGNAL GAIN.

A CONTROL GRID SUITABLE FOR GRID PULSING IS PROVIDED.

ELECTRICAL INFORMAT ION:

HEATER VOLTAGE 6.3 (£5%) VoLTs
HEATER CURRENT 5.2  AMPERES
Max iMmuMm Frequency (NoTe 1; 9600 Mc
MiNiMum FReEQUENcY (NoTe 1 8000 mMc
MiINIMUM TRANSMISSION LOSS
AT GRID B1as = =200 voLTS 60 DB
CAPACITANCE
ConNTROL GRID TO ALL OTHER ELEMENTS 13 UUFD
ELECTRICAL RATINGS, ABSOLUTE VALUES: <
Max iMum ANODE VoLTage (NoTe 2) 12,000 voLTS
Max 1MUM SHELL CURRENT G AMPERE PEAK
Max 1MmuM CoLLECTOR DissipaTion (NoTe 3) 18 WATTS AVERAGE
Maxi1MuMm R-F INPUT POWER 10 WATTS AVERAGE
Max iMum R-F OutPuT PoOWER 10 WATTS AVERAGE
Max 1MuM DuTy CyYcCLE .005
Max IMUM PuLSE WIDTH 10 U SECONDS
Max iMum CATHODE CURRENT 3.0 AMPERES PEAK
Max iMuM GRID VOLTAGE
NEGATIVE -300 VOLTS
PosiTive (NoTe 4) A450  voLTs
Max iMuM GR1D CURRENT 27 AMPERES PEAK

10-60



D-201k4

TRAVEL ING WAVE TUBE -2 -

MECHAN ICAL [INFORMAT ION:

TyrPe oF CATHODE

Ox1DE IMPREGNATED UNIPOTENTIAL

BAsE MOLDED SILICONE RUBBER
BASE WiITH FLYING LEADS

TyPe oF NEVELOPE METAL

MAGNETIC FIELD STRENGTH 2400 Gauss

LENGTH OF MAGNETIC FIELD 6.75 INCHES UNIFORM

MouNTING PosITION ANY

WEIGHT OF TUBE 1l iB. T oz.

R-F CONNECT IONS Tyere N Jack UG-23 B/U

TyPe ofF CooOLING ForceD AIR

AIR FLow oN CoLLECTOR RaD1ATOR (NoTE 3) 300 cFM

MAX IMUM GLASS TEMPERATURE 160 °c

TYPICAL OPERATION AS POWER AMPLIFIER:

CeENTER FREQUENCY 9000 wMc

Anope Vortace (NoTe 2) 9600  voLTS

CATHODE CURRENT 1.8 AMPERES PEAK

Power OuTPUT (AT CENTER FREQUENCY) 1.8 Kw PEAK

BANDW IDTH 8.0 70 9.6  Kkmc

Gain (NoTe 5) 33 b8 MiIN.

Duty .001

PuLse WIDTH 2.0 U SECONDS

GRID Bi1as (FOR cuT=-oFF) -100  voLTs

GRID VOLTAGE DURING PuLse (NoTe 6) £350 voLTs

GR1D CURRENT DURING PULSE 0.1 AMPERE PEAK

NOoTE 1: USEFUL GAIN AND POWER OUTPUT EXISTS BELoWw 8000 MC AND ABOVE
9600 MC AND CAN BE UTILIZED BY ADJUSTING ANODE VOLTAGE TO

OPTIMIZE THE FREQUENCY RANGE DESIRED.

HOWEVER, BANDWIDTH CAN=

NOT BE EXTENDED BOTH UPWARD AND DOWNWARD SIMULTANEOUSLY AND
MAX IMUM GAIN AND POWER OUTPUT OUTSIDE THE NORMAL BANDWIDTH WILL

BE LOWER THAN RATED VALUES.

NoTE 2: ALL VOLTAGES SHOWN ARE WITH RESPECT TO CATHODE. ANODE AND HELIX
ARE CONNECTED INTERNALLY TO THE SHELL. THE CENTER CONDUCTOR COAX.
TERMINALS HAVE AN INTERNAL DC CONNECTION TO SHELL. THE SHELL IS
NORMALLY OPERATED AT GROUND POTENTIAL AND CONNECTION IS MADE TO
THE SHELL OF THE SOLENOID.

NoTE 3: FORCED AIR COOLING IS REQUIRED WHEN AVERAGE COLLECTOR POWER IS
IN EXCESS OF 10 WATTS. AS THE COLLECTOR POWER 1S INCREASED,
THE AIR FLOW REQUIRED INCREASES. AT THE MAXIMUM COLLECTOR POWER
oF 150 WATTS, A MINIMUM AIR FLOW OF 30 CFM THROUGH THE COOLING
FINS 1S REQUIRED.

10-60



D-201k
-5 - TRAVEL ING WAVE TUBE

NoTe 4: POSITIVE VOLTAGE MUST NOT BE APPLIED TO THE GRID IN THE ABSENCE
OF ANODE VOLTAGE.

NoTE 5: THIS GAIN IS OBTAINED OVER THE 8.0 To 9.6 KMC BANDWIDTH AT 1 KW
POWER OUTPUT. SMALL SIGNAL GAIN 1S WITHIN 6 DB OF THE POWER
GAIN AT ANY PARTICULAR FREQUENCY.

NoTE 6: THE POSITIVE GRID VOLTAGE PULSE SHOULD BE THE MINIMUM CONSISTENT
WITH NORMAL POWER OUTPUT.

SpectAL NOTE:

MISMATCH UP TO AND INCLUDING A SHORT CIRCUIT IN INPUT OR OUTPUT
LINES WILL NOT CAUSE OSCILLATION.

GENERAL OPERATING INSTRUCTIONS:

1. HEATER WARM UP OF 2 MINUTES BEFORE APPLYING HIGH VOLTAGE IS RECOMMENDED.

2. HIGH VOLTAGE MUST NOT BE APPLIED IN THE ABSENCE OF PROPER GRID BIAS
AND MAGNETIC FIELD. POSITIVE GRID PULSE VOLTAGE MUST NOT BE APPLIED
IN THE ABSENCE OF HIGH VOLTAGE.

3. INITIAL ADJUSTMENTS SHOULD BE DONE AT LOW DUTY CYCLE (LESS THAN .001)
TO PREVENT TUBE DAMAGE DUE TO HIGH SHELL (INTERCEPTION) CURRENT.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE:

ELECTRON TUuBE APPLICATIONS SECTION
ITT CoMPONENTS DiIVISION

PosT OFFice Box T065

ROANOKE, VIRGINIA

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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engineering
_H ' TUBE DATA

1

-

b

Components Division

GENERAL DESCRIPTION:

Type D-2020 is a mechanically modified version of type F-6996,
Silicone rubber insulated flying leads attached to the tube with
Silastic insulation are provided for altitude operation, in place of

the Small Shell Duodecal 5 pin base. A modified radiator, which
though requiring the same air flow, can be cooled with lower velocity
air, is provided.

Capacitance of the control electrode to all other elements is in-
creased to 16 pufd by the base and lead configuration.

All other characteristics are the same as type F-6996 and addi-
tional information can be obtained by referring to the F-6996 data
sheet,

Additional information for specific applications can be obtained from
the

Electron Tube Applications Section
ITT Components Division
P.O. Box 412

Clifton, New Jersey

ELECTRON TUBE DEPARTMENT

IT COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

P.O. BOX 412, CLIFTON, NEW JERSEY

D-2020
JH TRAVELING
B ) WAVE TUBE
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

THE D-2023 1S A 1 KILOWATT PULSE TRAVELING WAVE TUBE HAVING 30 DB

GAIN AND 4.0 7o 8.0 FREQUENCY RANGE. IT 1S CONSTRUCTED IN A RUGGED
METAL=-CERAMIC ENVELOPE WITH A HELIX TYPE SLOW WAVE STRUCTURE. THE
INTEGRAL MATCHING CIRCUIT IS IN 50 OHM COAXIAL LINE AND IS PROVIDED
WITH FEMALE TYPE TNC CONNECTORS. THE TUBE 1S SELF=ALIGNING IN AN EX=-
TERNAL SOLENOID, WHICH 1S REQUIRED TO PROVIDE A UNIFORM MAGNETIC FIELD.

A CONVERGENT BEAM GUN AND OXIDE IMPREGNATED CATHODE ARE USED. DuTy
CYCLES UP TO .0l CAN BE USED.
A CONTROL GRID FOR GRID PULSING IS PROVIDED.
ELECTRICAL INFORMAT ION:
HEATER VOLTAGE 6.3 (é5%) VoLTs
HEATER CURRENT 5.0 AwmPs
MAX IMUM FREQUENCY 8.0
MINIMUM FREQUENCY 4.0
MiNiMUM TRANSMISSiION Loss AT GRID Blas

= .60 voLTs 4o s
CAPACITANCE

CONTROL GRID TO ALL OTHER ELEMENTS 22  UUFD
ELECTRICAL RATINGS, ABSOLUTE VALUES:
Max iMmum ANopE VorTage (NoTe 1) 10,000 VoLTs
Max iMuM HEL iX CURRENT 0.35 awmpPs
MAX iMUM COLLECTOR DISSIPATION 240  waTtTs
MaxiMuM R.F. INPUT POWER 5 WATTS
Max imMum Duty CycLE .01
MaX IMUM GRiD VOLTAGE

NEGAT IVE -200 VoLTs

POSITIVE A400  VoLTs PEAK
Max iMuM GRiID CURRENT 0.3 AMPS PEAK

D-2023
TRAVEL ING
WAVE TUBE

10-60
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D-2023
TRAVEL ING WAVE TUBE -2 -

MECHAN ICAL INFORMAT ION:

TyPe oF CATHODE

GUN CONNECTIONS

R~F CONNECT IONS

MAGNETIC FIELD STRENGTH 2000
MOUNT ING POSITION

Type oF CooLing (NoTe 2)

TYPICAL OPERATION: (Note 3)

CENTER FREQUENCY 59
ANODE VOLTAGE 8800
CATHODE CURRENT 2.5
Power OuTPUT (AT CENTER FREQUENCY) (NoTE 4) 1.5
BanD WipTH (NoTe L) b 108
Gain (Note 4) 30
Duty VARIABLE To 0.01
PuLse WIDTH 2
GR1D B1as (FOR CUTOFF) -60
GRID VOLTAGE DURING PuLsE 200
GR1D CURRENT DURING PuLSE 0.2

Ox1DE IMPREGNATED
FLying LEADS
FemaLe TNC

GAuss

ANY

KMC

VoLTs
AMPS PEAK
KW PEAK
KMC

DB

MAX o
USEC.
VoLTs
VoLTS PEAK
AMPS PEAK

NoTE 1: ALL VOLTAGES SHOWN ARE WITH RESPECT TO CATHODE. ANODE, COLLECTOR
AND OUTER COAX CONDUCTOR OF THE R=F TERMINALS ARE CONNECTED
INTERNALLY TO THE SHELL. THE HELIX 1S CONNECTED TO THE CENTER
CONDUCTOR OF THE COAX LINE AND A DC CONNECTION FROM THE HELIX TO
THE SHELL MUST BE PROVIDED EXTERNALLY IN THE R=F CIRCUITRY.

NoTE 2: A MaxiMum OF 240 WATTS 1S DISSIPATED AT THE COLLECTOR. A SUIT=-
ABLE HEAT SINK MUST BE PROVIDED TO CONDUCT HEAT FROM THE COL=-
LECTOR AND MAINTAIN ITS SURFACE TEMPERATURE BELOW 180°C MAX IMUM.
COOLING OF THE EXTERNAL SOLENOID MUST BE PROVIDED SUCH THAT THE
TUBE WHICH IS INSERTED INTO IT WILL NOT EXCEED 180°c.

NoTe 3: THE VALUES OF VOLTAGES TO BE USED ARE PROVIDED IN TEST DATA
SUPPLIED WITH EACH TUBE. HIGH VOLTAGE MUST NOT BE APPLIED IN THE
ABSENCE OF PROPER GRID BIAS VOLTAGE. POSITIVE GRID PULSE VOLTAGE
MUST NOT BE SUPPLIED IN THE ABSENCE OF HIGH VOLTAGE. GRID PULSE
VOLTAGE IN EXCESS OF THAT INDICATED FOR EACH TUBE SHOULD NOT BE

USED SINCE BEAM DEFOCUSSING WILL OCCUR.

PROVISIONS MUST BE MADE

NOT TO EXCEED MAXIMUM RATINGS, ESPECIALLY HELIX CURRENT AND DUTY
CYCLE. INITIAL ADJUSTMENTS ARE CONVENIENTLY DONE AT LOW DUTY
cycLe (LESS THAN .001) WHERE MISADJUSTMENT OF PARAMETERS 1S MUCH

LESS LIKELY TO CAUSE TUBE DAMAGE.



D~-2023
-3 - TRAVEL ING WAVE TUBE

NoTeE 4: Power ouTPuT oF 1 KW PEAK OR MORE 1S OBTAINED OVER THE FRE=-
QUENCY RANGE 4.0 10 7.5 KMC, AND 800 WATTS OR MORE OVER THE
FREQUENCY RANGE 7.5 To 8.0 KMC. POWER INPUT REQUIRED TO OBTAIN
THIS POWER OUTPUT DOES NOT EXCEED 1 WATT.

L ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM
THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DiviSiON

PosT OFFICE Box T065

ROANOKE, VIRGINIA

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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engineering
TUBE DATA =

- WAVE TUBE
FORMERLY F-6996-A

Components Division

GENERAL DESCRIPTION:

TyPe D~2024 1S A MECHANICALLY MODIFIED VERSION OF TYPE F-6996. AN
INTEGRAL MATCHING CIRCUIT IS PROVIDED AND THE RF TERMINALS CONSIST

oF UG-40-AU CHOKE FLANGE WAVE GUIDE CONNECTORS.

ALL OTHER CHARACTERISTICS ARE THE SAME AS TYPE F-6996 AND ADDITIONAL
INFORMATION CAN BE OBTAINED BY REFERRING TO THE F-6996 DATA SHEET.

THE OUTLINE OF THE D-2024 1S ATTACHED.

ELECTRON TUBE DEPARTMENT

:][jEIE! COMPONENTS DIVISION o

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

P.O. BOX 412, CLIFTON, NEW JERSEY
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ELECTRON TUBE DIVISION

{ ;
\

CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL DESCRIPTION:

F-2057
TRAVELING
WAVE TUBE

The F-2057 is a 1000 watt pulse traveling wave amplifier tube having 30db gain and designed primarily for use in the 2000 to 4000 mc

frequency range. It is constructed in a rugged metal envelope with a helix type slow wave structure. The integral matching circuit is in
50 ohm coaxial line and is provided with UG 19 B/U Type connectors. The tube is focused by a periodic permanent magnet which is in-
tegral with the tube. A convergent bearn gun and oxide impregnated cathode are used. Duty cycles up to .01 and pulse widths up to 100

microseconds can be used.

Heater Voltage

Heater Current

Maximum Anode Voltage (Note 1)
Maximum Shell Current

Maximum Collector Voltage
Maximum Collector Dissipation

Maximum Frequency (Note 2)
Minimum Frequency (Note 2)

Type of Cathode
Base

Type of Envelope
Mounting Position

Frequency

Anode Voltage (Note 1)
Cathode Current

Collector Voltage (tied to shell)
Collector Current

NOTE 1:

ELECTRICAL RATINGS, ABSOLUTE VALUES

6.3 (+10%)
3.0

8000

0.8

8000

160

4000
2000

Oxide Impregnated Unipotential
JETEC Designation B12-43

Metal
Any

volts Maximum R=F Input Power
amperes Maximum R=F Output Power
volts Maximum Duty Cycle

ampere peak Maximum Pulse Width (beam)
volts Maximum Cathode Current

watts average

ELECTRICAL INFORMATION

mc Minimum Cold Transmission Loss

mc

MECHANICAL INFORMATION

Weight
R-F Connections
Cooling Data

TYPICAL OPERATION AS POWER AMPLIFIER

2000 to 4000
7300

1.4

7300

0.9

is made to the shell of the package.

NOTE 2:

me Poyver Output (Minimum)
volts Gain

amperes peak Duty

volts Pulse Width

amperes peak

30
.01
100
2.0

50

10 pounds
UG-19 B/U
2 cfm of air

1000
30
.01
5

watts average
watts average

microseconds
ampere peak

db

maximum

watts peak
db

microseconds

All voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection

Useful gain and power output exists below 2000 mc and above 4000 mc and can be utilized by adjusting anode voltage to

optimize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and

maximum gain and power output outside the normal bandwidth will be lower than rated values.

NOTE 3:

Heater warmup of two minutes before applying high voltage is recommended.
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ELECTRON TUBE DIVISION R

CLIFTON, NEW JERSEY WAVE TUBE

‘ INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL DESCRIPTION

The F-2058 is a 1000 watt pulse traveling wave amplifier tube having 30 db gain and designed primarily for use in the 2900 to 3100 mc

frequency range. It is constructed in a rugged metal envelope with a helix type slow wave structure. The integral matching circuit is in

50 ohm coaxial line and is provided with type *“TNC" connectors. The tube is focused by a periodic permanent magnet which is integral
with the tube. A convergent beam gun and oxide impregnated cathode are used. Duty cycles up to .01 and pulse widths up to 100 micro-

seconds can be used.

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (£10%) volts Maximum R-F Input Power 2 watts average
Heater Current 3.0 amperes Maximum R-F Qutput Power 30 watts average
Maximum Anode Voltage (Note 1) 8000 volts Maximum Duty Cycle .01
Maximum Shell Current 0.8 ampere peak Maximum Pulse Width (beam) 100 microseconds
Maximum Collector Voltage 8000 volts Maximum Cathode Current 2.0 ampere peak
Maximum Collector Dissipation 160  watts average

f \,

ELECTRICAL INFORMATION

Maximum Frequency (Note 2) 3100 mc Minimum Cold Transmission Loss 50 db
Minimum Frequency (Note 2) 2900 mc

MECHANICAL INFORMATION

Type of Cathode Oxide Impregnated Unipotential Weight 10 Pounds  Maximum
Base (See Outline) R-F Connections Type “TNC"’

Type of Envelope Metal Cooling Data 25 cfm of air
Mounting Position Any

TYPICAL OPERATION AS POWER AMPLIFIER

Frequency 2900 to 3100 mc Power Output (minimum) 1000 watts peak
Anode Voltage (Note 1) 7300 volts Gain 30 db

Cathode Current 1.4 amperes peak Duty .01

Collector Voltage (tied to shell) 7300 volts Pulse Width 5  microseconds
Collector Current 0.9 amperes peak

NOTE 1: All voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection is
made to the shell of the package.
"\ NOTE 2: Useful gain and power output exists below 2900 mc and above 3100 mc and can be utilized by adjusting anode voltage to opti-.
mize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and maxi-
mum gain and power output outside the nor ma! bandwidth will be lower than rated.

NOTE 3: Heater warm up of two minutes before applying high voltage is recommended.
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ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL DESCRIPTION

F-2059
TRAVELING
WAVE TUBE

The F-2059 is a 100 watt pulse traveling wave amplifier tube having 46 db gain and designed primarily for use in the 2700 to 2900 mc
frequency range. It is constructed in a rugged metal envelope with a helix type slow wave structure. The integral matching circuit is in 50
ohm coaxial line and is provided with type ““TNC'’ connectors. The tube is focused by a periodic permanent magnet which is integral
with the tube. A convergent beam gun and oxide impregnated cathode are used. Duty cycles up to .01 and pulse widths up to 10 micro-
seconds can be used. A control grid suitablefor grid pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (£10%)
Heater Current 3.0
Maximum Anode Voltage (Note 1) 5000
Maximum Shell Current 0.5
Maximum Collector Voltage 5000
Maximum Collector Dissipation 20
Maximum R-F OQutput Power 5

Maximum Frequency (Note 2) 2900
Minimum Frequency (Note 2) 2700
Minimum Cold Transmission Loss 50

volts Maximum Duty Cycle
amperes
volts Maximum Cathode Current
ampere peak Maximum Grid Voltage
volts Negative

watts average Positive (with respect to

watts average cathode)
ELECTRICAL INFORMATION

mc Capacitance

mc Control Grid to All Other Elements

db

MECHANICAL INFORMATION

Type of Cathode Oxide Impregnated Unipotential Weight

Base (See Outline) R-F Connections
Type of Envelope Metal Type of Cooling
Mounting Position Any

TYPICAL OPERATION AS POWER AMPLIFIER

Frequency 2700 to 2900
Anode Voltage (Note 1) 4400
Cathode Current 0.5
Collector Voltage (tied to shell 4400
Collector Current 0.3
Power Output (minimum) 100

mc Gain

volts Duty

amperes peak Pulse Width

volts Grid Bias (for cut-off)

amperes peak
watts peak

Grid Voltage during Pulse

Maximum Pulse Width (beam)

—100

200

20

10 Pounds
Type “TNC”

46
.01
5
=30
175

microseconds
ampere peak

volts

volts

uufd

Maximum

Convection

db

microseconds
volts
volts

NOTE 1: All voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection is

made to the shell of the package.

NOTE 2: Useful gain and power output exists below 2700 mc and above 2900 mc and can be utilized by adjusting anode voltage to opti-
mize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and maxi-
mum gain and power output outside the normal bandwidth will be lower than rated values.

NOTE 3: Heater warm up of two minutes before applying high voltage is recommended.

NOTE 4: High voltage must be applied in the absence of proper grid bias.
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F-2060

TRAVELING
ELECTRON TUBE DIVISION WAVE TUBE

CLIFTON, NEW JERSEY

. INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL DESCRIPTION:

The F-2060 is a 1500 watt pulse traveling wave amplifier tube having 32 db gain and designed primarily for use in the 3350 to 3650 mc
frequency range. It is constructed in a rugged metal envelope with a helix type slow wave structure. The integral matching circuit is in 50
ohm coaxial line and is provided with type *“TNC'" connectors. The tube is focused by a periodic permanent magnet which is integral

with the tube. A convergent beam gun and oxide impregnated cathode are used. Duty cycles up to .01 and pulse widths up to 100 micfo-
seconds can be used.

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (£10%) volts Maximum R-F Input Power 2 watts average
Heater Current 3.0 amperes Maximum R-F Qutput Power 30 watts average
Maximum Anode Voltage (Note 1) 8000 volts Maximum Duty Cycle .01

Maximum Helix Current 0.8 ampere peak Maximum Pulse Width (beam) 100 microseconds
Maximum Collector Voltage 8000 volts Maximum Cathode Current 2.0 ampere peak
Maximum Collector Dissipation 160 watts average

ELECTRICAL INFORMATION

Maximum Frequency (Note 2) 3650 mc Minimum Cold Transmission Loss 50 db
Minimum Frequency (Note 2) 3350 mc

MECHANICAL INFORMATION

Type of Cathode Oxide Impregnated Unipotential Weight (not including magnet) 10 pounds Maximum
Base (See Outline Drawing) R-F Connections “TNC"

Type of Envelope Metal Cooling Data 25 cfm of air
Mounting Position Any

TYPICAL OPERATION AS POWER AMPLIFIER

Frequency 3350 to 3650 mc Gain 32 db

Anode Voltage (Note 1) 7200 volts Duty .01

Cathode Current 1.4 amperes peak Pulse Width 5 microseconds
Collector Voltage (tied to shell) 7200 volts Small Signal Gain Variation 3 db

Collector Current 0.9 amperes peak Saturated Power Variation 3 db

Power Output (Minimum) 1500 watts peak

NOTE 1: All Voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection is
made to the shell of the package.

J NOTE 2: Useful gain and power output exists below 3350 mc and above 3650 mc and can be utilized by adjusting anode voltage to opti-
mize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and maxi=
mum gain and power output outside the normal bandwidth may be lower than rated values.

NOTE 3: Heater warm up of two minutes before applying high voltage is recommended.
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ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

" INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL DESCRIPTION:

F-2061
TRAVELING
WAVE TUBE

The F-2061 is a 1000 watt pulse traveling wave amplifier tube having 30 db gain and designed primarily for use in the 2900 to 3100 mc
frequency range. It is constructed in a rugged metal envelope with a helix type slew wave structure. The integral matching circuit is in
50 ohm coaxial line and is provided with type *“TNC'* connectors. The tube is focused by a periodic permanent magnet which is integral
with the tube. A convergent beam gun and oxide impregnated cathode are used. Duty cycles up to .02 and pulse widths up to 50 micro-

seconds can be used.

Heater Voltage

Heater Current

Maximum Anode Voltage (Note 1)
Maximum Shell Current

Maximum Collector Voltage
Maximum Collector Dissipation

Maximum Frequency (Note 2)
Minimum Frequency (Note 2)

Type of Cathode
Base

Type of Envelope
Mounting Position

Frequency

Anode Voltage (Note 1)
Cathode Current

Collector Voltage (tied to shell)
Collector Current

ELECTRICAL RATINGS, ABSOLUTE VALUES

6.3 (+10%)
3.0

8000

0.8

8000

200

volts

amperes

volts

ampere peak
volts

watts average

Maximum R-F Input Power
Maximum R-F Qutput Power
Maximum Duty Cycle
Maximum Pulse Width (beam)
Maximum Cathode Current

ELECTRICAL INFORMATION

3100
2900

mc
mc

Minimum Cold Transmission Loss

MECHANICAL INFORMATION

Oxide Impregnated Unipotential

(See Outline)

TYPICAL

2900 to 3100
7300

1.4

7300

0.9

Metal
Any

Weight
R-F Connections
Cooling Data

OPERATION AS POWER AMPLIFIER

mc
volts
amperes peak
volts
amperes peak

Power Output (minimum)
Gain

Duty

Pulse Width

50

10 pounds
Type ““TNC"*
25 cfm of air

1000
30
.02
5

watts average
watts average

microseconds
ampere peak

db

Maximum

watts peak
db

microseconds

NOTE 1: All voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection
,'\ is made to the shell of the package.

NOTE 2: Useful gain and power output exists below 2900 mc and above 3100 mc and can be utilized by adjusting anode voltage to
optimize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and
maximum gain and power output outside the normal bandwidth will be lower than rated values.

NOTE 3: Heater warm up of two minutes before applying high voltage is recommended.
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ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL DESCRIPTION:

F-2062
TRAVELING
WAVE TUBE

The F-2062is a 1000 watt pulse traveling wave amplifier tube having 30 db gain and designed primarily for use in the 2000 to 4000 mc
frequency range. It is constructed in a rugged metal envelope with a helix type slow wave structure. The integral matching circuit is in
50 ohm coaxial line and is provided with type *“TNC"’ connectors. The tube is focused by a periodic permanent magnet which is integral
with the tube. A convergent beam gun and oxide impregnated cathode are used. Duty cycles up to .01 and pulse widths up to 10 micro-

seconds can be used. A control grid suitable for grid pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (+10%) volts Maximum R-F Output Power 30 watts average

Heater Current 3.0 amperes Maximum Duty Cycle .01

Maximum Anode Voltage (Note 1) 8000 volts Maximum Pulse Width (beam) 10 microseconds

Maximum Helix Current 0.8 ampere peak Maximum Cathode Current 2.0 ampere peak

Maximum Collector Voltage 8000 volts Maximum Grid Voltage

Maximum Collector Dissipation 120 watts average Negative -100 volts

Positive (with respect to cathode) 200 volts
ELECTRICAL INFORMATION

ng.imum Frequency (Note 2) 4000 mc Capacitance

Minimum Frequency (Note 2) 2000  mc Control Grid to All Other Elements 20 uufd

Minimum Cold Transmission Loss 50 db

MECHANICAL INFORMATION

Type of Cathode Oxide Impregnated Unipotential Weight 10 pounds Maximum

Base (See Qutline) R-F Connections Type ““TNC"’

Type of Envelope Metal Cooling Data 25 cfm of air

Mounting Position Any

TYPICAL OPERATION AS POWER AMPLIFIER

Frequency 2000 to 4000  mc Power Output (minimum) 1000  watts peak

Anode Voltage (Note 1) 7500 volts Gain 30 db

Cathode Current 1.5 amperes peak Duty ] .01 .

Collector Voltage (tied to shell) 7500 volts Pulse Width 5 microseconds

Collector Current 1.0 amperes peak Grid Bias (for cut-off) =30 volts

Grid Voltage during Pulse 175 volts

NOTE 1: All voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection
is made to the shell of the package.

NOTE 2: Useful gain and power output exists below 2000 mc and above 4000 mc and can be utilized by adjusting anode voltage to
optimize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and
maximum gain and power output outside the normal bandwidth will be lower than rated values.

NOTE 3: Heater warm up of two minutes before applying high voltage is recommended.

NOTE 4: High voltage must not be applied in the absence of proper grid bias.
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F-2063
TRAVELING
WAVE TUBE

ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

‘ INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TERTATIVE

GENERAL DESCRIPTION:

The F-2063 is a 1000 watt pulse traveling wave amplifier tube having 33 db gain and designed primarily for use in the 2500 to 4000 mc
frequency range. It is constructed in a rugged metal envelope with a helix type slow wave structure, The integral matching circuit is in
50 ohm coaxial line and is provided with type ““TNC’’ connectors. The tube is focused by a periodic permanent magnet which is integral
with the tube. A convergent beam gun and oxide impregnated cathode are used. Duty cycles up to .01 and pulse widths up to 10 micro-
seconds can be used. A control grid suitable for grid pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (+10%) volts Maximum Duty Cycle .01
Heater Current 3.0 amperes Maximum Pulse Width (beam) 10  microseconds
Maximum Anode Voltage (Note 1) 8000 volts Maximum Cathode Current 20 ampere peak
Maximum Helix Current 0.8 ampere peak Maximum Grid Voltage
Maximum Collector Voltage 8000 volts Negative ~100 volts
Maximum Collector Dissipation 120 watts average Positive (with respect to cathode) 200 volts
Maximum R-F Output Power 30 watts average

ELECTRICAL INFORMATION
Maximum Frequency (Note 2) 4000 mc Capacitance
Minimum Frequency (Note 2) 2500 mc Control Grid to All Other Elements 20 uufd
Minimum Cold Transmission Loss 50 db

MECHANICAL INFORMATION

Type of Cathode Oxide Impregnated Unipotential Weight 10 pounds Maximum
Base (See Outline) R-F Connections Type **TNC*
Type of Envelope Metal Cooling Data 25 cfm of air
Mounting Position Any
TYPICAL OPERATION AS POWER AMPLIFIER

Frequency 2500 to 4000 mc Power Output (minimum) 1000 watts peak
Anode Voltage (Note 1) 7500  volts Gain 33  db
Cathode Current 1.5  amperes peak Duty .01
Collector Voltage (tied to shell) 7500 volts Pulse Width 5 microseconds
Collector Current 1.0 amperes peak Grid Bias (for cut-off) =30 volts

Grid Voltage during Pulse 175 volts

NOTE 1: All voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection
is made to the shell of the package.

NOTE 2:

Useful gain and power output exists below 2500 mc and above 4000 mc and can be utilized by adjusting anode voltage to

optimize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and
maximum gain and power output outside the normal bandwidth will be lower than rated values.

NOTE 3: Heater warm up of two minutes before applying high voltage is recommended.

NOTE 4: High voltage must not be applied in the absence of proper grid bias.
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F-2064
TRAVELING
WAVE TUBE

ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

&

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL DESCRIPTION:

The F-2064 is a 2000 watt pulse traveling wave amplifier tube having 33 db gain and designed primarily for use in the 2800 to 3500 mc
frequency range. it is constructed in a rugged metal envelope with a helix type slow wave structure. The integral matching circuit is in
50 ohm coaxial line and is provided with type **TNC'* connectors. The tube is focused by a periodic permanent magnet which is integral
with the tube. A convergent beam gun and oxide impregnated cathode are used. Duty cycles up to .01 and pulse widths up to 10 micro-
seconds can be used. A control grid suitable for grid pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (+10%) volts Maximum Duty Cycle .01

Heater Current 3.0 amperes Maximum Pulse Width (beam) 10 microseconds
Maximum Anode Voltage (Note 1) 8000 volts Maximum Cathode Current 2.0 ampere peak
Maximum Helix Current 0.8 ampere peak Maximum Grid Voltage

Maximum Collector Voltage 8000 volts Negative -100 volts
Maximum Collector Dissipation 120 watts average Positive (with respect to cathode) 200 volts
Maximum R-F Output Power 30 watts average

ELECTRICAL INFORMATION

Maximum Frequency (Note 2) 3500 mc Capacitance
Minimum Frequency (Note 2) 2800 mc Control Grid to All Other Elements 20 uufd
Minimum Cold Transmission Loss 50 db

MECHANICAL INFORMATION
Type of Cathode Oxide Impregnated Unipotential Weight 10 pounds Maximum
Base (See Qutline) R-F Connections Type “TNC”’
Type of Envelope Metal Cooling Data 25 cfm of air
Mounting Position Any

TYPICAL OPERATION AS POWER AMPLIFIER
Frequency 2800 to 3500 mc Power OQutput (minimum) 1000 watts peak
Anode Voltage (Note 1) 7500 volts Gain 33 db
Cathode Current 155 amperes peak Duty .01
Collector Voltage (tied to shell) 7500 volts Pulse Width 5 microseconds
Collector Current 1.0 amperes peak Grid Bias (for cut-off) =30 volts
Grid Voltage during Pulse 175 volts

NOTE 1: All voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection
is made to the shell of the package.

p\ NOTE 2: Useful gain and powe: output exists below 2800 mc and above 3500 mc and can be utilized by adjusting anode voltage to
optimize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and
maximum gain and power output outside the normal bandwidth will be lower than rated values.

NOTE 3: Heater warm up of two minutes before applying high voltage is recommended.
NOTE 4: High voltage must not be applied in the absence of proper grid bias,
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F-2065
TRAVELING
CLIFTON, NEW JERSEY WAVE TUBE

ELECTRON TUBE DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

GENERAL DESCRIPTION:

The F-2065 is a 1000 watt pulse traveling wave amplifier tube ha I db gain ar esigned primarily for use in the 2000 to 4000 mc
frequency range. It is constructed in a rugged metai envelope with a nelix type vave structure. The integral matching circuit is in
50 ohm coaxial line and is provided with type *TNC' connectore { by a periodic permanent magnet which is integral
with the tube. A convergent beam gun and oxide impregnate ho re used. Duty cycles up to .01 and pulse widths up to 100 micro-

seconds can be used.

ELECTR f YALUES

Heater Voltage 6.3 {1 olt im R=F Input Power 2 watts average
Heater Current Maximum R-F Output Power 30 watts average
Maximum Anode Voltage (Note 1) volts Maximum Duty Cycle .01
Maximum Shell Current ampere peax Maxir Pulse Width (beam) 100 microseconds
Maximum Collector Voltage volts Maxi 1 Cathode Current 2.0 ampere peak
Maximum Collector Dissipation 160 watts average

ELECTRICAL INFORMATION
Maximum Frequency (Note 2) 4000 me Minimum Cold Transmission Loss 50 db
Minimum Frequency (Note 2) 2000 mc

MECHANICAL INFORMATION
Type of Cathode Oxide Impregnated Unipotential Weight 10 pounds  Maximum
Base (See Outline) R-F Connections Type “*TNC"
Type of Envelope Metal Cooling Data 25 cfm of air

Mounting Position Any

TYPICAL OPERATION AS POWER AMPLIFIER

Frequency 2000 to 4000 mc ser Qutput (minimum) 1000 watts peak
Anode Voltage (Note 1) 7300 volts Gain 31 db

Cathode Current 1.4 amperes peak Duty .01

Collector Voltage (tied to shell) 7300 volts Pulse Width 5 microseconds
Collector Current 0.9 amperes peak

NOTE 1: All voltages shown are with respect to cathode. The shell is normzlly operated at ground potential and the anode connection
is made to the shell of the package.

NOTE 2: Useful gain and power output exists below 2000 mc and e 4000 mc and can be utilized by adjusting anode voltage to
optimize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and
maximum gain and power output outside the norma! bandwidth will be lower than rated.

NOTE 3: Heater warm up of two minutes before applying high veitage is recommended.




l¢— 3.625

DIA.

7.93g1.016

1 —|
453 1125 4.250
aéw
l
.250 NG
7.733
17.438 s

1

' -

.265

/ CONN,

CONN.

F-2065
TRAVELING
WAVE TUBE



ELECTRON TUBE DIVISION
P.0. BOX 100

Easton, Pennsylvania 18042
Telephone 215 252-7331

F-2131

TRAVELING
WAVE TUBE

NOTE 1: For proper conduction cooling the
tube must be securely fastened to a
flat heat sink surface. The use of
heat sink compound (astrodyne 829
or equivalent) is recommended.

DESCRIPT!ON

The tube type 2131 is a miniature, lightweight, 25 watt CW trav-
eling wave tube amplifier covering the frequency range of 7.0 to
17 GHz with 50 dB small signal gain. The tube uses a helix type
slow wave structure and is PPM focused with samarium cobalt
magnets. It is of metal-ceramic construction for rugged environ-
mental applications. The tube is conduction cooled and may be
mounted in any position. The collector is isolated and may be de-
pressed up to 50% of the cathode voltage. Type SMA coaxial
fittings are provided for RF input and output. An anode electrode
is provided that may be used for gain, current control and ion
trapping.

RF PERFORMANCE

Typical Values Performance Limits
Frequency i annaes  30-1740 GHz 7.0-17.0 GHz
Output Power ......... 30 Watts 20 Watts Min.
Power Gain ........... 57 dB 45 dB Min.
Noise Figure ...... 30dB 32 dB Max.
Duty Cycle. .. ... ... CW CW

ELECTRICAL REQUIREMENTS

Typical Performance Limits

Values Min. Max. Units
Cathode Voltage .. —3900 —3600 —4000 Volts
Cathode Current .... .. 95 — 130 mA
Anode Voltage ...... 180 —4000 500 Volts
Heater Voltage . -.. . ... 6.3 6.0 6.6 Volts
Heater Current .. .. 7 — .8 Amp
Helix Current ... . . . 5 - — 12 mA
Collector Voltage .. —1950 — —2000 Volts
MECHANICAL
RF Connections . e . SMA Female
DC Connections ............ .. Flying Leads
Cooling (NOTE 1) . . . Conduction
Weight ........... - o .75 Pounds
Mounting Position .......... ... Any
Construction ....... .. L Metal-Ceramic
Focusing . PPM
ENVIRONMENTAL
Shoek: :56551 o . 40G, 11 millisec
Vibration ..:.:.cq004 ; 30G, 5-2000 cycles
Temperature ........ ; : —45 to +85°C

ELECTRON TUBE DIVISION ITT
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ELECTRON TUBE DIVISION
P.0. BOX 100

Easton, Pennsylvania 18042
Telephone 215 252-7331

F-2147

TRAVELING
WAVE TUBE

DESCRIPTION

The tube type 2147 is a miniature, lightweight, very broad band
12 watt CW traveling wave tube amplifier covering the frequency
range of 2.5 to 7.5 GHz with 50 dB small signal gain. The tube
uses a helix type slow-wave structure and is PPM focused with
samarium cobalt magnets. It is of metal-ceramic construction for
rugged environmental applications. The tube can be either con-
duction or air cooled and may be mounted in any position. The
collector is isolated and may be depressed up to 50% of the
cathode voltage. Type SMA coaxial fittings are provided for RF
input and output. The tube may also be equipped with QRM RF
fittings which make the tube completely plug-in in a blind rack
and panel mounting fashion. A very small AMP six-pin subminia-
ture plug (#862584-1) is used for d.c. connection to the tube.
An anode electrode is provided that may be used for gain, cur-
rent control and ion trapping. A focus control is also provided
which can also be used for gain control.

RF PERFORMANCE

Typical Values Performance Limits

NOTE 1: For proper conduction cooling, the

tube must be securely fastened to a
flat heat sink surface. The use of
heat sink compound (Astrodyne 829
or equivalent) is recommended. Air
cooling fins can also be supplied to
make the tube air cooled.

Frequency 2.5-7:5 GHz 2.5-7.5 GHz
Output Power . .15 Watts 12 Watts Min.
Power Gain ........... 47 dB 45 dB Min.
Noise Figure .. 29dB 32 dB Max.
Duty Cycle. . CW CW
ELECTRICAL REQUIREMENTS

Typical Performance Limits

Values Min. Max. Units
Cathode Voltage . —2150 —2100 —2200 Volts
Cathode Current ... .. 80 — 95 mA
Anode Voltage .. .. ... 180 —2200 500 Volts
Heater Voltage ... . 6.3 6.0 6.6 Volts
Heater Current ..... .. .8 — 1.0 Amp
Helix Current ....... 5 — 16 mA
Collector Voltage .. —950 — —1075 Volts
MECHANICAL
RF Connections SMA Female
DC Connections AMP Six-Pin Subminiature

#862584-1

Cooling (NOTE 1) ... ... Conduction or Air Cooling
Weight ......... .. ... .. ... ... 1.0 Pounds
Mounting Position . ... Any
Construction o Metal-Ceramic
Focusing .......... ... ... .. PPM

ENVIRONMENTAL
Shock .. .. ..

Vibration . ..cecuemasq

Temperature .. ..

40G, 11 Millisec
30G, 5-2000 Cycles
—40 to +85°C

ELECTRON TUBE DIVISION ITT
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F-2502
TRAVELING
WAVE TUEBE

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

The F=2302 is o cathode=pulsed traveling wove amplifier capable of providing 1000 watts
paak output in the frequency bond of 4000 - 8000 mc. Tho tube is of olf-metal/
ceromic shructure ond is conluined in o periodic permansnt mognet focusing meunt .

The fundamental peromaters of this tube ars listed bolow:

Frequancy 2000 - 4000 e
Powes Cutpus ¥ kv min.
Gain (Povsr) N &b min.
Boam Voltage 8000 Velts
Cathode Current 1.5  Ampeces max.
Pulss Widih 50 $30C o MGX-
Duty 02 {.05 objective}
Heater Yeltegs 6.3 \'s
Heater Curent 3.0 ma .
Focusing PPM
w.i#“ 7 ‘ka

> Cosling Forced Air
Overall Langth i7 inchas, appros.

Additional informution for specific applications cun bs obtoined from the

Electron Tube Applicatiens Saction
iTY Eisciven Tubs Division

Post Office Box 104

Cliftan, New Jersay



F-2501
ELECTRON TUBE DIVISION BACKWARD WAVE

CLIFTON, NEW JERSEY OSCILLATOR

. INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL \

The F-2507 is a voltage-tunable, wide-band oscillator with a minimum output power of 100 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators; master
oscillator for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a bifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below +60°C ambient temperature.

\
f
|
ELECTRICAL J
\

TAFICAL ABSOLUTE. UNITS TYPICAL  ABSOLUTE UNITS
Frequency 1.8 - 2.8 Note 1 Ges Grid Voltage for no
Power Output 110 - 190 100 min.  mw Oscillation (RF Cutoff)
Power Output Variation 3 4 max. db (with respect to cathode)  -11 -30 max.  Volts
Fine Grain Variation, Note 2+ .8 ¢+ 1max.  db/100 me Collector Voltage (with ‘
VSWR 2.5:1 3:1 max. - respect to Helix) +100 +150 max.  Volts
Output Impedance 50 50 Ohms Capacitance, Cathode to
Heater Voltage 6.3 6.0 min/ Volts All Electrodes 39 45 max. e fd.
6.6 max. Capacitance, Grid to all
Heater Current 0.96 1.2 max. Amps Electrodes _ 34 45 max. ppfd.
V. \ Anode Voltage (with Capacitance, Helix to all
respect to cathode) % 250 max. Volts other Electrodes and
Anode Current 0.15 1.0 max. Ma Capsule 180 250 max.  ppfd.
Cathode Current 11.0 15.0 max.  Ma Spsqrrouls Output Below = .- N
Helix Voltage (with igna min. s
respect to cathode) 250 to 200 to Volts
700 850
Helix Current 1.5 3.0 max. Ma
Cathode Voltage Zero Zero Volts

(Ground) (Ground)

NOTE 1 The F-2507 will operate over the frequency range of 1.782 to 2.82f Gcs. with a 3 db reduction in the rated minimum output
power.

NOTE 2 This value is determined by selecting the 100 mc region of the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the
difference from an average power level.

MECHANICAL
Package Length 9.90 9.95 max. Inches Output Cable Length
Package Diameter 3.00 3.02 max. Inches (to end of Type
Package Weight 9 Ibs. 14 0z. 10 max. Pounds “N*’ Connector) 15 14 min/16 max. Inches
Power Cable Length
(to end of
MS 3106B18-1P Plug)12 11 min/13 max. Inches

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

4-63
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ELECTRON TUBE DIVISION F-2508

BACKWARD WAVE
CLIFTON, NEW JERSEY OSCILLATOR

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL

The F-2508 is a voltage-tunable, wide-band oscillator with a minimum output power of 100 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signai source in signal generators; master
oscillator for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a bifilar
helix contained in a rugeed envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below +60°C ambient temperature.

';\ ELECTRICAL
TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE UNITS
( e
ﬁ Frequency 1.0 - 2.0 Note 1 Gos *QGrid Volta_ge for no
Power Output 100 - 800 100 min. mwi. Osctilation (RF Cutoff)
Power Output Variation 9 10 max. db (with respect to Cathode) -20 =30 max. Volts
Fine Grain Variation, Note 2 :1.5 +2.5 max. db 100 mc “Collector Voltage, with
VSWR 2.5:1 3:1 max. - respect to Helix +100 +150 max.  Volts
Output Impedance | 50 50 Ohms Capacitance, Cathode to
Heater Voltage 6.3 6.0 min/ Volts all Electrodes 42 50 max. ppfd.
6.6 max. Capacitance, Grid to all
Heater Current .96 1.2 max. Amps CEIec;rtgdes Helix to all 30 45 max. ppfd.
™ Anode Voltage (with apacitance, ixtoa
resdpeect to (g:at(hode) +120 +250 max. Volts other Electrodes and
Anode Current 02 1.0 max. Ma Capsule 210 300 max. ppfd.
Cathode Current 15 25 max. Ma Spurious Output below .
*Helix Voltage Zero Zero Volts Signal 50 40 min. db
Helix Current 8.0 10.0 max. Ma
*Cathode Voltage (with -250to  -200 to Volts
respect to Helix) -1150 -1300

*The above data shows tube operation with the helix at ground potential (Zero volts). If desired as an alternate, any one of the asterisked
elements may be operated at ground potential provided the other electrode potentials are set at the appropriate relative levels.

( \ NOTE 1 The F-2508 will operate over the frequency range of .99 to 2.02 Gcs. with a 3 db reduction in the rated minimum output
power.

NOTE 2 This value is determined by selecting the 100 mc region of the frequency range which has the greatest difference in power out-
put. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the difference
from an average power level.

MECHANICAL

Package Length 11.40 11.45 max. Inches Output Cable Length
Package Diameter 325 3.27 max. Inches (to end of Type
Package Weight 14 Ibs. -4 0z. 14,5 max. Pounds “*N'* Connector) 15 14 min/16 max. Inches
Power Cable Length

(to end of Win-

chester PM6P Con-

nector) 12 11 min/13 max. Inches

’\ Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

9-63




TENTATIVE
PERMANENT — MAGNET BACKWARD-WAVE OSCILLATOR
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F-2509
ELECTRON TUBE DIVISION BAGKWARDWA?IE

CLIFTON, NEW JERSEY OSCILLATOR

’ INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL

The F-2509 is a voltage-tunable, wide-band oscillator with a minimum output power of 100 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators; master
oscillator for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a hifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below +60°C ambient temperature.

ELECTRICAL
TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE UNITS
Frequency 2.0- 4.0 Note 1 Ges *Grid Voltage for no
Power Output 100 - 250 100 min. mw Oscillation (RF
Power Output Cutoff) (with respect
Variation 5 6 max. db to Cathode) -11 -30 max. Volts
Fine Grain Variation, *Collector Voltage
Note 2 +1.0 +1.5 max. db, 200 mc (with respect to
VSWR 2.0:1 2,561 —~ Helix) +100 +150 max. Volts
Output Impedance 50 50 Ohms Capacitance, Cathode
oM Heater Voltage 6.3 6.0 min./6.6 max. Volts to all Electrodes 42 50 max. e fd.
Heater Current .96 1.2 max. Amps Capacitance, Grid to
Anode Voltage (with all Electrodes 30 45 max. e fd.
respect to Cathode) 106 250 max. Volts Capacitance, Helix
Anode Current 0.15 1.0 max. Ma to all other
Cathode Current 10.4 15 max. Ma Electrodes and
*Helix Voltage Zero Zero Volts Capsule 210 300 max. ppfd.
Helix Current 1.9 3.0 max. Ma Spurious Output
*Cathode Voltage below Signal 50 40 min. db
(with respect
to Helix) -300 to-1800 -200 to~2100 Volts

#The above data shows tube operation with the helix at ground potential (Zero volts). If desired as an alternate, any one of the asterisked
elements may be operated at ground potential provided the other electrode potentials are set at the appropriate relative levels.

NOTE 1 The F-2509 will operate over the frequency range of 1.98 to 4.04 Gcs. with a 3 db reduction in the rated minimum output
power.

NOTE 2 This value is determined by selecting the 200 mc region of the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the
difference from an average power level.

MECHANICAL

Package Length 11.40 11.45 max. Inches Output Cable Length
Package Diameter 3.00 3.02 max. Inches (to end of Type
Package Weight 14 Ibs-4 0z. 14.5 max. Pounds “N'" Connector) 15 14 min/16 max. Inches
Power Cable Length

(to end of Win-

chester PM6P

Connector) 12 11 min/13 max. Inches

A Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

4/63
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ELECTRON TUBE DIVISION CRORNARD T e
CLIFTON, NEW JERSEY OSCILLATOR

(A~

.’ INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL

The F-2510 is a voltage-tunable, wide-band oscillator with @ minimum output power of 25 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators; master
oscillator for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a unifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below {160°C ambient temperature.

ELECTRICAL
TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE UNITS
Frequency 4.0-8.2 Notel Ges Helix Current 3:5 6.0 max. Ma
Power Output 25-175 25 min. mw #Cathode Voltage (with -250 to  -200 to Volts
Power Output Variation 8 10 max. db respect to Helix) -2400 -2500
Fine Grain Variation, Note 2 +1.5 12 max. db,'420 mc *Grid Voltage for no
VSWR 2.5:1 3:1 max. - Oscillation (RF Cutoff)
Output Impedance 50 50 Ohms (with respect to Cathode) =13 -30 max. Volts
Heater Voltage 6.3 6.0 min.’  Volts *#Collector Voltage (with
6.6 max. respect to Helix) +100 +150 max.  Volts
| Heater Current .96 1.2 max. Amps Capacitance, Cathode to
‘ Anode Voltage (with all Electrodes 39 50 max. fd.
A respect to Cat(hode) A0 250 max. Ml Capacitance, Grid to e
Anode Current 0.3 1.0 max. Ma all Electrodes 32 45 max. e fd.
Cathode Current 12 15 max. Ma Capacitance, Helix to all
‘ #Helix Voltage Zero Zero Volts other Electrodes and
\ Capsule 150 200 max.  ppfd.
‘ Spurious Output below
Signal 50 40 min. db

U *The above data shows tube operation with the helix at ground potential (Zero volts). If desired as an alternate, any one of the asterisked
elements may be operated at ground potential provided the other electrode potentials are set at the appropriate relative levels.

NOTE 1 The F-2510 will operate over the frequency range of 3.96 to 8.282 Gcs with a 3 db reduction in the rated minimum output
power.

NOTE 2 This value is determined by selecting the 420 mc region of the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the
difference from an average power level.

MECHANICAL

Package Length 9.90 9.95 max. Inches Output Cable Length
Package Diameter 3.00 3.02 max. Inches (to end of Type
Package Weight 9 Ibs =140z, 10 max. Pounds “N'* Connector) 15 14 min./16 max. Inches
Power Cable Length

(to end of Win-

chester PM6P Con-

nector) 12 11 min./13 max. Inches

Additional information for specific applications can be obtained from the

A Electron Tube Applications Section
ITT Electron Tube Division
Post Office Box 104
Clifton, New Jersey

4-63
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ELECTRON TUBE DIVISION s A

CLIFTON, NEW JERSEY OSCILLATOR

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL

The F-2511 is a voltage-tunable, wide-band oscillator with a minimum output power of 25 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators; master
oscillator for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a unifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below +60°C ambient temperature.

ELECTRICAL
TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE UNITS
e

Frequency 8.0-12.4 Notel  Ges b e g -
Power Output 25- 130 25 min. e (with respect to Cathode) =15 -30 max.  Volts
Power OQutput Variation 8 9 max. db #Collector Voltage (with
Fine Grain Variation, Note 2 +1.5 +2 max. db, 440 mc respect to Helix) +100 +150 max Volts
\(;ﬁ‘t':)%t Impedance gbs.l 201 - Ohms— Capacitance, Cathode to
H W all Electrodes 40 50 max. ppfd.

eater Voltage 6.3 6.0 min. Volts Capacitance, Grid to

6.6 max. ,

Heater Current .96 1.2 max. Amps ngasiléitégde:e”x —— = 45! ik ppfd.
A i !

rgsd:e;/to{f)agceat(rml;zg) 150 250 max.  Volts other Electrodes and
Anode Current 0.5 1.0 max. Ma SCapsuIeO tout bel B 150 max.. ppfd.
Cathode Current 10.0 15 max. Ma psgnouls uiput below 50 40 mi db

*Helix Voltage Zero Zero Volts 1gna miDs
Helix Current 4.0 6.0 max. Ma
*Cathode Voltage (with -550 to =450 to Volts
respect to Helix) -2400 -2500

*The above data shows tube operation with helix at ground potential (Zero Volts). If desired as an alternate, any one of the aster-
isked elements may be operated at ground potential, provided the other electrode potentials are set at the appropriate relative levels.

NOTE 1 The F-2511 will operate over the frequency range of 7.92 to12.524 Gces. with a 3 db reduction in the rated minimum output
power.

NOTE 2 This value is determined by selecting the 440 mc region of the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the
difference frem an average power level.

MECHANICAL

Package Length 9.9 9.95 max. Inches Output Cable Length
‘Package Diameter 3.0 3.02 max. Inches (to end of Type
Package Weight 9 Ibs. -14 oz. 10 max. Pounds ‘N’ Connector) 15 14 min./16 max. Inches
Power Cable Length

(to end of Win-

chester PM6P Con-

nector) 12 11 min./13 max. Inches

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

11-63
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D9

ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL

F-2513

BACKWARD WAVE

OSCILLATOR

The F-2513 is a voltage-tunable, wide-band oscillator with a minimum output power of 25 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators; master

oscillator for frequency diversity transmitters; or typically as a local oscillator int
helix contained in a rugged envelope of simple mechanical design thus providing a

when the environment is below +60*C ambient temperature.

TYPICAL ABSOLUTE UNITS

Frequency 1.0-4.0 Notel
Power Output 25-150 25 min.
Power Output Variation 11 15 max.
Fine Grain Variation, Note 2 *3 13 max.
VSWR 2.5%1 3:1 max.
Output Impedance 50 50
Heater Voltage 6.3 6.0 min./
6.6 max.
Heater Current .9 1.2 max.
Anode Voltage (with
respect to Cathode) % 250 max.
Anode Current 3 ) 1.0 max.
Cathode Current 12 20 max.
*Helix Voltage Zero Zero
Helix Current 5 8 max.
*Cathode Voltage (with -100to  -90to
respect to Helix) -2400 -2500

ELECTRICAL
TYPICAL

Ges *QGrid Voltage for no
mw Oscillation (RF Cutoff)
db (with respect to Cathode) =11
db/300 mc *Collector Voltage (with

- respect to Helix) +100
Ohms Capacitance, Cathode to
Volts all Electrodes 42

Capacitance, Grid to
Amps all Electrodes 30
Volts Capacitance, Helix to all
other Electrodes and

Ma Capsule 220
Ma Spurious Output below ’
Volts Signal 50
Ma
Volts

ABSOLUTE

-20 max.
+150 max.
50 max.

45 max.

300 max.

40 min.

adar or ECM receivers. The tube features a bifilar
highly reliable, compact unit. No cooling is required

UNITS

Volts
Volts
e fd.
ppfds

ppfd.
db

fThe above data shows tube operation with helix at ground potential (Zero Volts). If desired as an alternate, any one of the aster-
isked elements may be operated at ground potential, provided the other electrode potentials are set at the appropriate relative levels.

NOTE 1 The F-2513 will operate over the frequency range of .99 to 4.04 Ges. with a3 db reduction in the rated minimum output

power.

NOTE 2 This value is.determined by selecting the 300 mc regionof the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the

difference from an average power level,

MECHANICAL

Package Length 11.40 11.45 max. Inches Output Cable Length
Package Diameter 3.00 3.02 max. Inches (to end of Type
Package Weight 14 Ibs. -4 0z.  14.5 max. Pounds “N'* Connector) 15
Power Cable Length

(to end of Win-

chester PM6P Con-

nector) 12 11 min./13 max. Inches

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

14 min./16 max. Inches

11-63
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; F-2516
ELECTRON TUBE DIVISION BACKWARD WAVE
CLIFTON, NEW JERSEY OSCILLATOR

‘
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL

The F-2516 is a voltage-tunable, wide-band oscillator with a minimum output power of 20 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators, master
oscillators for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a bifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below +60°C ambient temperature.

™ ELECTRICAL
h TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE  UNITS
Frequency 5.3 - 10.3 Note 1 Ges *Grid Voltage for no
Power Output 25-200 20 min. mw Oscillation (RF Cutoff)
} Power Output Variation 9 10 max. db (with respect to cathode) -20 -30 max. Volts
| Fine Grain Variation, Note 2 2 +2.5 db/500 mc *Collector Voltage (with
‘ VSWR 2.5:1 3.5:1 — respect to Helix) +100 +150 max.  Vdc
| Output Impedance 50 50 Ohms Capacitance, Cathode to
‘ o Heater Voltage 6.3 6.0 min./  Volts all Electrodes 40 50 max. ppfd.
\ 6.6 max. Capacitance, Grid to
Heater Current 0.96 1.2 max. Amps all Electrodes 30 45 max. pp fd.
Anode Voltage (with Capacitance, Helex to all
respect to Cathode) 200 250 max. g other Electrodes and
Anode Current +28 1.0 max. Ma Capsule 120 200 max.  ppfd.
Cathode Current 10 15 max. Ma Spurious Output below
*Helix Voltage Zero Zero Volts Signal 50 40 min. db.
Helix Current 4.0 6.0 Ma
*Cathode Voltage (with -245to0  -200 to Volts
respect to Helix) -2400 -2500
r\ *The above data shows tube operation with helix at ground potential (Zero Volts). If desired as an alternate, any oné of the aster-
isked elements may be operated at ground potential, provided the other electrode potentials are set at the appropriate relative levels.

NOTE 1 The F-2516 will operate over the frequency range of 5.247 to 10.4 Gcs. with a 3 db reduction in rated minimum output
power.

NOTE 2 This value is determined by selecting the 500 mc region of the frequency range which has the greatest difference in power
output. The difference between these power levels is divided by two and the plus or minus sign affixed to denote the
difference from an average power level.

MECHANICAL

Package Length 9.90 9.95 max. Inches Output Cable Length
Package Diameter 3.00 3,02 max. Inches (to end of Type
Package Weight 9 Ibs. -14 0oz. 10 max. Pounds ‘“N'’ Connector) 15 14 min./16 max. Inches
Power Cable Length

(to end of Win-

chester PM6P Con-

nector) 12 11 min./13 max. Inches

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

11-63




F-2516

le— 3.02 ~V=—p

TUNING VOLTAGE IN VOLTS

9.90 .05
+'23 00
— .00 | § - .
t.02 7,;22‘ 1.02
— re— .75 T5 —p ——
REF. REF.
( ¥ )
3.00 *.02
DTA.
” (4) 1/4-20 X 1/2 DEEP ,
MOUNTING HOLES
ﬂ T
+.005 y
2.375 .37 7.15 £:02
REF.
15%1 1241
l WINGHESTER PM6P
CONN. WITH PM6H
R.F. OUTPUT HOOD
TYPE "N" MALE
A-COLLECTOR
B-HELIX
C-HEATER
D-HEATER, CATHODE
E-ANODE
F-GRID (FOCUS)
2500
I
(
POWER OUTPUT /
2000 | \ 7
\ // 200
1500 &—-\ / 150 z
> “\—"7&
—
/ & w
N / \\ 100 &
=
1000 / / 50
/ d
// 0
/ \\
/ TUNING VOLTAGE
500
/
//
0 |
5.0 6.0 70 8.0 9.0 10.0 11

FREQUENCY IN KMC

C

¢




F-2511
ELECTRON TUBE DIVISION BACKWARD WAVE

OSCILLATOR

CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE
GENERAL

The F-2517 is a voltage-tunable, wide-band oscillator with a minimum output power of 50 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators; master
oscillator for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a bifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below +60=C ambient temperature.

ELECTRICAL
TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE UNITS
Frequency 3.7-5.5 Note 1 Ges Grid Voltage for no
Power Output 50 - 250 50 min. mw Osciliation (RF Cutoff)
Power Output Variation 7 8 max. db (with respect to Cathode) -11 -30 max. Volts
Fine Grain Variation, Note 2 +1.5 +2 max. db 180 mc Collector Voltage (with
VSWR 2.5:1 3:1 max. = respect to Helix) +100 +150 max.  Volts
Output Impedance 50 50 Ohms Capacitance, Cathode to
Heater Voltage 6.3 6.0 min.”  Volts all Electrodes 42 50 max. ppfd.
6.6 max. Canacitance, Grid to
Heater Current .98 1.20 max.  Amps all Electrodes 30 45 max. ppfd.
Anode Voltage 130 250 max.  Volts Capacitance, Helix to all
Anode Current (with 95 L0 i other Electrodes and
[ respect to Cathode) ; - max. @ Capsule 210 300 max.  ppfd.
Cathode Current 15.0 20 max. Ma Spurious Output below
Helix Voltage (with 300 to 200 to Volts Signal 30 40 min. db
respect to Cathode 960 1100
Helix Current 1.5 3.0 max. Ma
Cathode Voltage Zero Zero Volts

(ground) (ground)

NOTE 1 The F-2517will operate over the frequency range of 3.663 to 5.555 @cs. with a 3 db reduction in the rated minimum output
power.

output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the

i NOTE 2 This value is determined by selecting the 180 mc region of the frequency range which has the greatest differences in power
| difference from an average power level.

MECHANICAL
1 Package Length 9.90 9.95 max. Inches Output Cable Length
\ Package Diameter 3.00 3.02 max. Inches (to end of Type
Package Weight 9 Ibs. -14 0z. 10 max. Pounds **N’* Connector) 15 14 min./16 max. Inches
Power Cable Length
I (to end of
| MS3106B18-1P Plug) 12 11 min./13 max. Inches

‘\ Additional information for specific applications can be obtaired from the

| Electron Tube Applications Section
“ ITT Electron Tube Division
~ Post Office Box 104
Clifton, New Jersey

4-63
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F-2518
ELECTRON TUBE DIVISION BACKWARD WAVE

CLIFTON, NEW JERSEY OSCILLATOR

c
.’ INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL

The F-2518 is a voltage-tunable, wide-band oscillator with a minimum output power of 50 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators; master
oscillator for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a bifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below +60°C ambient temperature.

ELECTRICAL
TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE UNITS
Frequency 6.6 — 8.7 Note 1 Gcs Helix Current 3.0 5.0 max. Ma
Power Output 50 — 150 50 min. mw Cathode Voltage Zero (Ground) Zero (Ground) Volts
Power Output 5 6 max. db Grid Voltage for no
Variation Oscillation (RF
Fine Grain Variation, +2.0 +2.5 max. db/210 mc Cutoff) (with
Note 2 respect to Cathode) -15 -30 max. Volts
VSWR 2.5:1 3:1 max. — Collector Voltage
Output Impedance 50 50 Ohms (Wiﬁh respect to
PN Heater Voltage 6.3 6.0 min/6.6 max. Volts Helix) +100 +150 max. Volts
Heater Current 97 1.2 max. Amps Capacitance, Cathode
Anode Voltage 225 250 max. Volts to all Electrodes 40 50 max. ppefd.
(with respect to Capacitance, Grid to
Cathode) all Electrodes 33 45 max. e fd.
Anode Current 0.5 1.0 max. Ma Capacitance, Helix to
Cathode Current 8.0 12 max. Ma all other Electrodes
Helix Voltage (with 460 to 1025 400 to 1200 Volts and Capsule 101 200 max. e fd.
respect to Cathode) Spurious Output A
below Signal 50 40 min. db

NOTE 1 The F-2518 will operate over the frequency range of 6.534 to 8.787 Gcs. with a 3 db reduction in the rated minimum output
power.

NOTE 2 This value is determined by selecting the 210 mc region of the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the
difference from an average power level.

MECHANICAL
Package Length 9.90 9.95 max. Inches Output Cable Length
Package Diameter 3.00 3.02 max. Inches (to end of Type
Package Weight 9 Ibs.-14 0z. 10 max. Pounds ““N'" Connector) 6 5 min/7 max. Inches
Power Cable Length
(to end of
MS3106B18-1P Plug) 12 11 min/13 max. Inches

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

4-63
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ELECTRON TUBE DIVISION F-2519
BACKWARD WAVE
CLIFTON, NEW JERSEY - OSCILLATOR

' INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE |
GENERAL

The F-2519 is a voltage-tunable, wide-band oscillator with a minimum output power of 75 milliwatts over its rated operating frequency
range. This permanent magnet focused, highly stable device finds applications as a swept signal source in signal generators; master
oscillator for frequency diversity transmitters; or tvpically as a local scillator inradar or ECM receivers. The tube features a bifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the environment is below +60° C ambient temperature.

ELECTRICAL
TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE UNITS
Frequency 2.4-5.3 Notel Ges #Grid Voltage for no
Power Qutput 75-300 75 min. mi Oscillation (RF Cutoff)
Power Output Variation 6 8 max. db (with respect to Cathode)  -11 ~30 max. Volts
Fine Grain Variation, Note2 +1.0 +1.5 max.  db ‘290 mc *Collector Voltage (with
VSWR 2:5:1 3:1 max. = respect to Helix) +100 +150 max. Volts
Output Impedance 50 50 Ohms Capacitance, Cathode to
Heater Voltage 6.3 6.0 min. Volts all Electrodes 42 50 max. pfd.
6.6 max. Capacitance, Grid to all
Heater Current .98 1.2 max. Amps Electrodes 30 45 max. ppfd.
A Anode Voltage (with Capacitance, Helix to all
respect to Cathode) 120 250 max. Volts other Electrodes and
Anode Current 0.15 1.0 max. Ma Capsule 220 300 max.  ppfd.
Cathode Current 14.0 20 max. Ma Spurious Output below
*Helix Voltage Zero Zero Volts Signal 50 40 min. db.
Helix Current 3.0 5.0 max. Ma
#Cathode Voltage (with -220 to  -150 to Volts

respect to Helix) -1850 -2100

*The above data shows tube operation with helix at ground potential (Zero Volts). If desired as an alternate, any one of the asterisked
elements may be operated at ground potential, provided the other electrode potentials are set at the appropriate relative levels.

NOTE 1 The F-2519 will operate over the frequency range of 2.375 to 5.353 Ges. with a 3 db reduction in the rated minimum output
power.

NOTE 2 This vaiue is determined by selecting the 290 mc region of the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the
difference from an average power level.

MECHANICAL

Package Length 9.90 9.95 max. Inches Output Cable Length
Package Diameter 3.00 3.02 max. Inches (to end of Type
Package Weight 9 Ibs. 14 oz. 10 max. Pounds “N** Connector) 15 14 min./16 max. Inches
Power Cable Length

(to end of Win-

chester PMgP

Connector) 12 11 min./13 max. Inches

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

4-63
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ELECTRON TUBE DIVISION

INTERNATIONAL TELEPHONE

The F-2520 is a voltage-tunable, wide-band oscillator with a minimum output power of 20 milliwatts over its rated operating frequency

range. This permanent magnet focused, highly
oscillator for frequency diversity transmitters;

F-2520
BACKWARD WAVE

CLIFTON, NEW JERSEY OSCILLATOR

AND TELEGRAPH CORPORATION

TENTATIVE
GENERAL

stable device finds applications as a swept signal source in signal generators: master
or typically as a local oscillator in radar or ECM receivers. The tube features a unifilar

helix contained in a rugged envelope of simple me

chanical design thus providing a highly reliable, compact unit. No cooling is required

when the environment is below +60°C ambient temperature.

ELECTRICAL

TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE  UNITS
Frequency 7.0 - 12.4 Ncte 1 Ges *Grid Voltage for no
Power Output 25-150 20 min. mw Oscillation (RF Cutoff)
Power Output Variation 8 10 max. db (with respect to Cathode) -15 =30 max. Volts
Fine Grain Variation, Note 2 ¢1.5 +2 max. db/540 mc *Collector Voltage (with
VSWR 2.5:1 3:1 max. — respect to Helix) +100 +150 Volts
Output Impedance 50 50 Ohms Capacitance, Cathode to
Heater Voltage 6.3 6.0 min/ Volts all Electrodes 40 50 max. e fd.

6.6 max. Capacitance, Grid to all
Heater Current .96 1.2 max. Amps Electrodes 30 45 max. ppfd.
Anode Voltage (with Capacitance, Helix to all
respect to Cathode) 20 250 max, Vit other Electrodes and
Anode Current 0.5 1.0 max. Ma Capsule 80 150 max.  ppfd.
Cathode Current 8.0 15 max. Ma Spurious Output below
*Helix Voltage Zero Zero Volts Signal 50 40 min. db.
Helix Current 4.0 6.0 max. Ma
. .
git:::tet;’ﬂgig; frith 300t -300to  Volts
-2400 -2500

*The above data shows tube operation with helix at ground potentia‘l (Zero volts). If desired as an alternate, any one of the asterisked
elements may be operated at ground potential, provided the other electrode potentials are set at the appropriate relative levels.

NOTE 1 The F-2520 will operate over the frequency range of 6.93 to 12.524 Gcs. with a 3 db reduction in the rated minimum output
power.

NOTE 2 This value is determined by selecting the 540 mc region of the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the
difference fiom an average power level.

MECHANICAL

Package Length 9.90 9.95 max. Inches Output Cable Length

Package Diameter 3.00 3.02 max. Inches (to end of Type
Package Weight 9 Ibs. -14 0z. 10 max. Pounds “N'* Connector) 15 14 min/16 max. Inches
Power Cable Length

(to end of

Winchester PM6P Con-

nector) 12 11 min/13 max. Inches

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

11-63
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F-2521
ELECTRON TUBE DIVISION BACKWARD WAVE

OSCILLATOR
CLIFTON, NEW JERSEY

.’ INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL

The F-2521 is a voltage-tunable, wide-band oscillator with a minimum output power of 250 milliwatts over its rated operating frequency
range. Tiis permanent magnet focused, highly stable device tinds applications as a swept signal source in signal generators; master
oscillator for frequency diversity transmitters; or typically as a local oscillator in radar or ECM receivers. The tube features a bifilar
helix contained in a rugged envelope of simple mechanical design thus providing a highly reliable, compact unit. No cooling is required
when the envirenment is below +60°C ambient temperature.

ELECTRICAL
TYPICAL ABSOLUTE UNITS TYPICAL ABSOLUTE UNITS
Frequency 5.4-5.9 Note 1, Gces #Grid Voltage for no
Note 3 Oscillation (RF Cutoff)
Power Output 250-480 250 min. mw (with respect to cathode) -25 ~30 max. Volts
Power Output Variation 3 4 max. db. *Collector Voltage (with
Fine Grain Variation, Note2  +.8 +1.0 max.  db ‘50 mc respect to Helix) +100 +150 max.  Volts
VSWR 2.5:1 3:1 max. - Capacitance, Cathode to
Cutput Impedance 50 50 Ohms all Electrodes 42 50 max. ppfd.
Heater Voltage 6.3 6.0 min./ Volts Capacitance, Grid to all
6.6 max. Electrodes 30 45 max. e fd.
Heater Current .96 1.2 max. Amps Capacitance, Helix to all
Anode Voltage (with respect other Electrodes and
M to Cathode) 210 250 max. ~ Volts Capsule 210 300 max.  ppfd.
Anode Current 25 1.0 max. Ma Spurious Qutput below
Cathode Current 20 25 max. Ma Signal 50 40 min. db.
*Helix Voltage Zero Zero Volts
Helix Current 3.0 6.0 max. Ma
“Cathode Voltage (with
respect to Helix) -937to -800 to Volts
-1256 -1400

*The above data shows tube operation with helix at ground potential (Zero Volts). If desired as an alternate, any one of the asterisked
elements may be operated at ground potential, provided the other electrode potentials are set at the appropriate relative levels.

NOTE 1 The F-2521 will operate over the frequency range of 5.346 to 5.959 Ccs. with a 3 db reduction in the rated minimum output
power.

NOTE 2 This value is determined by selecting the 50 mc region of the frequency range which has the greatest differences in power
output. The difference between these power levels is divided by two and the plus or minus sign is affixed to denote the
difference from an average power level.

NOTE 3 The F-2521 will operate over the frequency range of 4 to 7 Ges. at a reduced power output of not less than 20 milliwatts.
Under this type of operation a typical cathode voltage range of ~370 to ~2390 volts will apply. However, caution must be
observed that the eathode current does not exceed 14 ma and the cathode voltage does not exceed ~2500 volts. A typical
anode voltage of 125 volts will be required for this type of operation and the maximum anode voltage must be such that the
cathode current does not exceed 14 ma.

MECHANICAL

Package Length 9.90 9.95 max. Inches Output Cable Length
Package Diameter 3.00 3.02 max. Inches (to end of type
Package Weight 9 Ibs.-14 oz. 10 max. Pounds “N’’ Connector) 15 14 min/16 max. Inches
Power Cable Length

(to end of Win

chester PM6P

’\ Connector) 12 11 min/13 max. Inches

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division
Post Office Box 104

Clifton, New Jersey 4/63
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ELECTRON TUBE DIVISION F-2544

CLIFTON, NEW JERSEY Backward Wave
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION Oscillator

TENTATIVE

GENERAL:

The F-2544 is a voltage-tunable, wide-band oscillator with a minimum output power

of 10 milliwatts over its rated operating frequency range. This permanent magnet
focused, highly stable device finds applications as a swept signal source in signal
generators; master oscillator for frequency diversity transmitters; or typically as a

local oscillator in radar or ECM receivers. The tube features a unifilar helix contained
in a rugged envelope of simple mechanical design thus providing a highly reliable,
compact unit. No cooling is required when the environment is below +60°C ambient
temperature .

ELECTRICAL: Typical Absolute Units
Frequency 4.0 -8.0 . Ges
Power Output 15 - 200 10 min. mw
Power Output Variation 10 12 max. db
Fine Gain Variation, Note 1 +2.0 +2.5 max. db/400 mc
VSWR 2.5:1 3:1 max. -
Output Impedance 50 50 Ohms
Heater Voltage 6.3 6.0 min./6.6 max. Volts
Heater Current .96 1.2 max. Amps
Anode Voltage (with

respect to cathode) 150 250 max. Volts
Anode Current 03 1.0 max. Ma
Cathode Current 12 15 max. Ma

3/64




F-2544
Backward Wave
Oscillator

Helix Voltage
Helix Current

Cathode Voltage (with
respect to helix)

Grid Voltage for no
Oscillation (RF Cutoff)
(with respect to cathode)

Collector Voltage

Capacitance, Cathode to
all Electrodes

Capacitance, Cathode to
all Electrodes

Capacitance, Helix to all

other Electrodes & Capsule
Spurious Output below Signal

Note 1. This value is determined by selecting the 400 mc region of the

Typical

Zero

3.5

-215 to =1700

-13

Zero

18

15

170

50

Absolute
Zero

6.0 max.

-180 to -2000

-30 max.

Zero

25 max.

25 max.

200 max.

40 min.

Units

Volts

Volts

Volts

Volts

).L‘Fd .

},Lfd .

wufd.
db

frequency range which has the greatest differences in power output.
The difference between these power levels is divided by two and the
plus or minus sign is affixed to denote the difference from an average

power level.

MECHANICAL:

Package Length
Package Diameter

Package Weight

Power Cable Length (to end of
Winchester PM6P Connector)

Output Cable Length (to end of

Type "N Connector)

F-2544

7.06
2.50

3 lbssy; 6 0z«

12

10 1/2

7 .08 max.

2.52 max.

3.5 max.

11 min./13 max.

9 1/2 min./
11 1/2 max.

Inches
Inches

Pounds

Ihches

Inches
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ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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ELECTRON TUBE DIVISION F-2900

CLIFTON, NEW JERSEY l:““:
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION YSTRON

DESCRIPTION:

Type F-2900 Reflex Klystrons are millimeter wavelength tubes designed for operation in
the 33 to 38 Gc frequency range. Each tube is fixed tuned and will deliver a minimum
power output of one watt at its specific operating frequency in this range . *

The specific operating frequency may be shifted 2% while maintaining a minimum output
of 1 watt, by usingthe MT-80mechanical tuner which is available as an optional accessory -
The electronic tuning range as measured between the half power points is 0.1% of the
specific operating frequency .
The small size and rugged construction of these tubes make them suitable as test equipment
primary signal sources, receiver local oscillators, parametric amplifier pumps and low
power transmitters.
‘\ TYPICAL OPERATION:

Operating Frequency 34.7 Ge Grid Voltage (with respect to cathode) -50 Volts

‘ Beam Voltage 2000 Volts Power Output 15 Watt
Beam Current 40 ma Electronic Tuning (between 3 db points) 35 mc
Reflector Voltage Heater Voltage 6.3 Volts

(with respect to cathode) -780  Volts Heater Current 1.2 Amperes
MAXIMUM RATINGS:

Beam Voltage 2500 Volts Reflector Voltage —25 to —1000 Voits
Beam Current . 50 ma Grid Voltage 0 to —100 Volts

<3 MECHANICAL SPECIFICATIONS:

Y
Ry Cathode Dispenser Type Physical Dimensions See Outline Drawing
Cooling Forced Air RF Connection UG-381/U Flange
Weight 20 oz. RG-96 /U Waveguide
Base Connection Flying Leads Mounting Position Any
2-64
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F-6658

TRAVEL I
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION o

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

The F-6658 is a 1 to 5 watt CW traveling wave amplifier tube having 30 db gain and
1700 to 4000 mc frequency range. It is constructed in a rugged metal envelope
with a helix type slow wave structure. The integral matching circuit is in 50 ohm
coaxial line and is provided with type ""N" connectors. The tube is self aligning in
the external solenoid which is required to provide a uniform magnetic field. A
convergent beam gun and oxide impregnated cathode are used. A control grid
suitable for use as a gain control is provided. The tube is suitable for either CW
or pulse service, utilizing the full bandwidth or portions of it. It is also suitable
for frequency shifting, such as serrodyne operation.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£10%) volts
Heater Current 2.5 amperes
Maximum Anode Voltage (Note 1) 1250 volts
Maximum Shell Current (Note 2) 5 ma
Maximum Collector Voltage (Note 3) 1550 wvolts
Maximum Collector Dissipation (Note 4) 100 watts
Maximum Control Electrode Voltage (Note 5) -250 volts

ELECTRICAL INFORMATION:

Maximum Frequency 4000 mc
Minimum Frequency 1700 mc
Minimum Cold Transmission Loss 50 db
Capacitance
Control Electrode to all other Elements 12 ppid
All Gun Elements to Shell 4.5 ppfd

2-60



F-6658
TRAVELING
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode

Base, Small Shell Duodecal, 5 Pin
Type of Envelope

Magnetic Field Strength (Nominal)
Length of Magnetic Field
Mounting Position

Weight (not including Magnet)

R-F Connections

Type of Cooling

Glass Temperature

Cooling Air Required (Note 4)

Oxide Impregnated Unipotential
JEDEC Designation B-5-57
Metal

750 gauss
6. 75 inches uniform
Any
1 pound, 7 ounces

50 ohm coax with Type N Jack UG-23B/U

Forced Air
160°C max.
10 cfm

TYPICAL OPERATION AS POWER AMPLIFIER:

Anode Voltage
Shell Current
Collector Voltage
Collector Current
Control Electrode Voltage
Power Output (see Curves)
Gain (see Curves)
Duty Cycle

R-F

Beam

1000 volts
3 ma
1100 volts
47 ma
0 volts
1 watt
30 db nominal

Variableto 1.0
150

TYPICAL OPERATION AS LINEAR AMPLIFIER:

(Input powers less than -10 dbm)

Anode Voltage
Shell Current
Collector Voltage
Collector Current
Control Electrode Voltage
Gain (see Curves)
Noise Figure
Duty Cycle

R-F

Beam

2-60

Variable to

900 volts
2.0 ma
1000 volts
40 ma
0 volts
35 db nominal
30 db



F-6658
-3 - TRAVELING
‘-\ WAVE TUBE

Note 1: All voltages shown are with respect to cathode. Anode and helix are
connected internally to the shell. The shell is normally operated at

approximate ground potential and the d-c connection is made to the shell
— of the solenoid.

Note 2: The shell current is the difference between the cathode arrent and col-
lector current. Since this current, in general, should be minimized, it
is desirable to measure the current from shell to ground. It is recom-
mended that overload protection be provided to remove high voltage if

-~ the shell current exceeds 5 milliamperes.

Note 3: It is generally desirable to operate the collector at 100 to 200 volts posi-

tive with respect to shell, and potential difference between collector and
shell should be limited to 300 volts maximum.

Note 4: Forced air cooling of collector is required for average collector power in
excess of 10 watts. As the collector power is increased, the air flow
required increases. At the maximum collector power of 100 watts, a
minimum air flow of 10 cfm through the cooling fins is required.

F Note 5: This electrode is a remote cutoff grid, suitable for use as a gain control
) providing approximately 30 db control range but is not suitable for low
level pulsing of the beam. It is recommended that, where feasible, pro-
vision should be made to operate the tube with small voltage on this
electrode (-5 to -10 volts) as this permits operation of the tube at approx-
imately optimum conditions with very low interception (shell current). It
may also be operated fixed at cathode potential, if desired.

OPERATING PROCEDURE:
(1) Insert tube in solenoid, secure in place with stops provided, make connections,

(2) Turn on cooling air, solenoid voltage (adjust to approximately 750 gauss),
heater voltage, collector voltage (if used), control electrode voltage (if used).
‘ (3) Raise high voltage to desired value, readjusting magnetic field if necessary to
obtain minimum shell current. At no time should shell current exceed 5 ma.

(4) After initial set up as above, tube voltages may be applied simultaneously;
however, it is recommended that heater voltage, solenoid voltage, and cooling
air be supplied at least 2 minutes before applying high voltage. Observance of

/\ the 5 ma maximum limit for shell current is essential to prevent tube damage.

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-6658
TRAVELING - 4 -
WAVE TUBE

The data presented here is representative of operation of this type as an amplifier
with maximum bandwidth and does not indicate the maximum performance obtain-
able under specific conditions, particularly narrower bandwidths.

Standard solenoids to operate this tube are available, and solenoids designed for
particular applications can be supplied.

Additional information for specific applications can be obtained from the
Electron Tube Applications Section

ITT Components Division
Box 7065

ROANOKE, VIRGINIA

2-60
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TYPICAL CHARACTERISTICS
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION
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F-6825

TRAVEL ING
ELECTRON TUBE DEPARTMENT ® COMPONENTS DIVISION WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAVH COKPORATION. CLIFTON. NEW JERSEY

TENTATIVE

DESCRIPTION:

The F-6825 is a 1 kilowatt pulse traveling wave amplifier tube having 30 db gain
and 2000 to 4000 mc frequency range. It is constructed in a rugged metal envelope
with a helix-type slow wave structure. The integral matching circuit is in 50 ohm
coaxial line and is provided with type ""N" connectors. The tube is self aligning in
the external solenoid which is required to provide a uniform magnetic field, A
convergent beam gun and oxide impregnated cathode are used. Duty cycles up to

. 005 and pulse widths up to 15 microseconds can be used.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£10%) volts

Heater Current 5.0 amperes
Maximum Anode Voltage (Note 1) 8500 wvolts peak
Maximum Shell Current (Note 2) 0.5 ampere peak
Maximum Collector Voltage (Note 3) 9000 volts peak
Maximum Collector Dissipation (Note 4) 150 watts average
Maximum R-F Input Power 10 watts average
Maximum R-F Output Power 20 watts average
Maximum Duty Cycle . 005

Maximum Pulse Width (Beam) 15 microseconds
Maximum Cathode Current 2,5 amperes peak

ELECTRICAL INFORMATION:

Maximum Frequency (Note 5) 4000 mc
Minimum Frequency (Note 5) 2000 mc
Minimum Cold Transmission Loss 60 db
Capacitance

All Gun Elements to Shell 4.2 ppifd

2-60



F-6825

TRAVELING - 2 -

WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode

Base, Small Shell Duodecal, 5 Pin
Type of Envelope

Magnetic Field Strength

Length of Magnetic Field
Mounting Position

Weight (not including Magnet)

R-F Connections

Oxide Impregnated Unipotential
JEDEC Designation B5-57

Metal

1200 gauss

9.625 inches uniform
Any

1 pound, 14 ounces
50 ohm coax with Type N Jack UG-23B/U

Type of Cooling Forced Air
Air Flow on Collector Radiator (Note 4) 30 cfm

Glass Temperature 160°C max.

TYPICAL OPERATION AS POWER AMPLIFIER:

Center Frequency 3000 mc

Anode Voltage (Note 1) 8000 volts peak

Cathode Current 1.8 amperes peak

Collector Voltage (tied to Shell) 8000 volts peak

Collector Current 1.5 amperes peak

Power Output (at center frequency) 2 kw peak

Bandwidth to 3 db power points 2.0-4.0 kmc

Gain (Note 6) 30 db

Duty . 001

Pulse Width 2 . seconds

Note 1: All voltages shown are with respect to cathode. Anode and helix are con-
nected internally to the shell. The shell is normally operated at ground
potential and the anode connection is made to the shell of the solenoid.

Note 2: The shell current is the difference between cathode current and collector
current. Since this current in general should be minimized, it may be
desirable to measure current from shell to ground. In making this measure-
ment, care should be taken that both the tube and solenoid are completely
insulated from ground. Once operating characteristics (voltage, current,
and magnetic field) have been established, shell should be grounded.

Note 3: The tube may be operated with the collector tied to the shell (anode and

helix) or may be operated at several hundred volts positive with respect to

shell with slight improvement in beam transmission.

The potential

difference between collector and shell must be limited to 500 volts maximum.

2-60



Note 4:

Note 5:

Note 6:

F-6825
-~ 3 = TRAVELING
WAVE TUBE

Forced air cooling is required for average collector power in excess of 10

watts. As the collector power is increased, the air flow required increases.

At the maximum collector power of 150 watts, a minimum air flow of 20 c¢fm
through the cooling fins is required.

Useful gain and power output exists below 2000 mc and above 4000 mc and
can be utilized by adjusting anode voltage to optimize the frequency range
desired. However, bandwidth cannot be extended both upward and down-
ward simultaneously and maximum gain and power output outside the
normal bandwidth will usually be lower than rated values.

This gain is obtained over the 2.0 to 4.0 kmc bandwidth at the power level
indicated. Since this is in the power saturation region, small signal gain
will be approximately 10 db higher.

OPERATING INSTRUCTIONS:

(1) Heater warm up of 2 minutes before applying high voltage is recommended.

(2) Initial adjustments should be done at low duty cycle (less than . 001) to prevent
tube damage due to high shell (interception) current.

Standard solenoids to operate this tube are available, and solenoids designed for
particular application can be supplied.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Components Division

Box 7065

ROANOKE, VIRGINIA

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-6825
TRAVELING - 4 -
WAVE TUBE

TYPICAL P, VS. FREQUENCY CHARACTERISTICS
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F-6826
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION ERGI\7TARIE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY WAVE TUBE

TENTATIVE

DESCRIPTION:

The F-6826 is a 1 kilowatt pulse traveling wave amplifier tube having 30 db gain
™ and 2000 to 4000 mc frequency range. It is constructed in a rugged metal

envelope with a helix-type slow wave structure. The integral matching circuit

is in 50 ohm coaxial line and is provided with type '"'N'"' connectors. The tube

is self aligning in the external solenoid which is required to provide a uniform

magnetic field. A convergent beam gun and oxide impregnated cathode are

used. Duty cycles up to . 005 and pulse lengths up to 10 microseconds can be used.

A control grid suitable for grid pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

M
Heater Voltage 6.3 (x10%) wvolts
Heater Current 5.0 amperes
Maximum Anode Voltage (Note 1) 8500 wvolts
Maximum Shell Current (Note 2) 0.5 ampere peak
Maximum Collector Voltage (Note 3) 9000 wvolts
Maximum Collector Dissipation (Note 4) 100 watts avg.
Maximum R-F Input Power 10 watts avg.
Maximum R-F Output Power 10 watts avg.
Maximum Duty Cycle . 005
Maximum Pulse Width (beam) 10 p seconds
) Maximum Cathode Current 2.5 amperes peak
Maximum Grid Voltage
Negative -300 wvolts
Positive (Note 7) +6% of anode voltage

ELECTRICAL INFORMATION:

Maximum Frequency (Note 5) 4000 mc
Minimum Frequency (Note 5) 2000 mc
Minimum Cold Transmission Loss 60 db
P Capacitance
\ Control Grid to all other Elements 9 ppid
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TRAVELING - 2 -
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode Oxide Impregnated Unipotential

Base, Small Shell Duodecal, 6 Pin JEDEC Designation B6-63

Type of Envelope Metal

Magnetic Field Strength 1200 Gauss

Length of Magnetic Field 9.625 Inches Uniform

Mounting Position Any

Weight (not including magnet) 1 1b. 14 ozs.

R-F Connections 50 ohm coax with Type
"N'' Jack UG-23B/U

Type of Cooling Forced Air

Air Flow on Collector Radiator (Note 4) 20 cfm

Glass Temperature 160°C max.

TYPICAL OPERATION AS POWER AMPLIFIER:

Center Frequency 3000 mc

Anode Voltage (Note 1) 7500 wvolts

Cathode Current 1.8 amperes peak
Collector Voltage (tied to Shell) 7500 volts
Collector Current 1.4 amperes peak
Power Output (at center frequency) 1.5 kw peak
Bandwidth to 3 db power points 2.0-4.0 kmc

Gain (Note 6) 30 db

Duty . 001

Pulse Width 2 p seconds
Grid Bias (for cut-off) -100 volts

Grid Voltage during Pulse (Note 8) +350 volts

Grid Current during Pulse 0.1 ampere peak

Note 1: All voltages shown are with respect to cathode. Anode and helix are
connected internally to the shell. The shell is normally operated at
ground potential and the anode connection is made to the shell of the
solenoid.

Note 2: The shell current is the difference between cathode current and col-
lector current. Since this current, in general, should be minimized,
it may be desirable to measure current from shell to ground. In
making this measurement, care should be taken that both the tube and
solenoid are completely insulated from ground. Once operating cha-
racteristics (voltage, current, and magnetic field) have been
established, shell should be grounded.

2-60
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Note 3: The tube may be operated with the collector tied to the shell (anode
and helix) or may be operated at several hundred volts positive with
respect to shell with slight improvement in beam transmission. The

— potential difference between collector and shell must be limited to
500 volts maximum.

Note 4: Forced air cooling is required for average collector power in excess
of 10 watts. As the collector power is increased, the air flow re-
quired increases. At the maximum collector power of 100 watts, a
P minimum air flow of 20 cfm through the cooling fins is required.

Note 5: Useful gain and power output exists below 2000 mc and above 4000 mc
and can be utilized by adjusting anode voltage to optimize the fre-
quency range desired. However, bandwidth cannot be extended both
upward and downward simultaneously and maximum gain and power
output outside the normal bandwidth will be lower than rated values.

Note 6: This gain is obtained over the 2.0 to 4. 0 kmc bandwidth at the power
level indicated. Since this is in the power saturation region, small
signal gain will be approximately 10 db higher.

Note 7: Polstitive voltage must not be applied to the grid in the absence of anode
voltage.

Note 8: The positive grid voltage pulse should be the minimum consistent with
normal power output.

GENERAL OPERATING INSTRUCTIONS:

(1) Heater warm up of 2 minutes before applying high voltage is recommended.

(2) High voltage must not be applied in the absence of proper grid bias and mag-
netic field. Positive grid pulse voltage must not be applied in the absence
N of high voltage.

(3) Initial adjustments should be done at low duty cycle (less than . 001) to pre-
vent tube damage due to high shell (interception) current,

Standard solenoids to operate this tube are available, and solenoids designed
for particular applications can be supplied.

Additional information for specific applications can be obtained from the
Electron Tube Applications Section

™ ITT Components Division
Box 412 - Clifton, New Jersey

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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TYPICAL Pgoyt VS. FREQUENCY CHARACTERISTIC
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TYPICAL POWER IN - POWER OUT CHARACTERISTIC
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F-6867
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION TRAVEL ING

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY wAVE TUBE

TENTATIVE

DESCRIPTION:

The F-6867 is a 100 milliwatt CW traveling wave amplifier tube having 30 db
gain and 8000 to 9600 mc frequency range. It is constructed in a rugged

metal envelope with a helix-type slow wave structure. The integral matching
circuit is in 50 ohm coaxial line and is normally provided with type '""N'" con-
nectors. The tube is self-aligning in the external solenoid which is required

to provide a uniform magnetic field. A control electrode suitable for use as

a gain control is provided. The tube is suitable for either CW or pulse service.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£10%) volts
Heater current 0.85 amperes
Maximum Anode Voltage (Note 1) 1500 volts
Maximum Shell Current (Note 2 and Note 6) 3 ma
Maximum Collector Voltage (Note 3) 1600 volts
Maximum Collector Dissipation (Note 4) 25 watts
Maximum Control Electrode Voltage (Note 5) -250 wvolts

ELECTRICAL INFORMATION

Maximum Frequency 9600 mc
Minimum Frequency 8000 mc
Minimum Cold Transmission Loss 50 db
Capacitance
Control Electrode to All Other Elements 7 upfd
All Gun Elements to Shell 4.5 ppfd



F-6867
TRAVELING ' - 2 -
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode Oxide Coated Unipotential

Base, Small Shell Duodecal, 5 Pin JEDEC Designation B5-57

Type of Envelope Metal

Magnetic Field Strength 1300 Gauss

Length of Magnetic Field 5.25 inches uniform

Mounting Position Any

Weight (not including Magnet) 1 1b. 4 ozs.

R-F Connections 50 ohm coax with Type
"N'" Jack UG-23B/U

Type of Cooling Forced Air

Maximum Glass Temperature 1600C

Cooling Air Required (See Note 4) 5 cfm

TYPICAL OPERATION AS INTERMEDIATE POWER AMPLIFIER:

Anode Voltage 1400 wvolts
Shell Current 2 ma
Collector Voltage 1500 wvolts
Collector Current 8 ma
Control Electrode Voltage (Note 5) -15 wvolts
Power Output 100 milliwatts
Bandwidth 8.0to 9.6 kmc
Gain over Bandwidth (Small Signal) 30 db min,
Gain over Bandwidth (Power) 25 db min.
Duty Cycle

R-F Variable to 1.0

Beam 1.0

Note 1: All voltages shown are with respect to cathode. Anode and helix are
connected internally to the shell. The shell is normally operated at
ground potential and the d-c connection is made to the shell of the
solenoid.

Note 2: The shell current is the difference between the cathode current and
collector current. Since this current in general should be minimized,
it may be desirable to measure the current from shell to ground.

It is desirable that overload protection be provided so that if shell
current exceeds 3 ma, high voltage is removed.
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Note 3: It is generally desirable to operate the collector at 100 volts positive
with respect to shell, and potential difference between collector and
shell should be limited to 300 volts maximum.

Note 4: Forced air cooling of collector is required for average collector
power in excess of 10 watts. As the collector power is increased,
the air flow required increases. At the maximum collector power of
25 watts, a minimum air flow of 5 cfm through the cooling fins is
required.

~ Note 5: The control electrode voltage is adjusted for maximum beam trans-
mission (collector current/cathode current). It may further be used
as a gain control or for introducing modulation, but cannot be opera-
ted less negative than the value required for proper transmission.

Note 6: In some cases, it may be necessary to rotate the tube in the solenoid
to the point giving best transmission.

OPERATION PROCEDURE:

(1) Insert tube in solenoid, secure in place with stops provided, make
connections.

(2) Turn on cooling air, solenoid voltage (adjust to approximately 1300 gauss),
heater voltage, collector voltage (if used), control electrode voltage
approximately -20 volts).

(3) Raise high voltage to desired value, adjusting solenoid voltage and control
electrode voltage for maximum collector current, and observing care not
to exceed 3 ma shell current. It may be necessary to rotate the tube in

~ the solenoid to the point giving best transmission.

(4) The above procedure is not required after initial set up; however, heater
— voltage should be applied two minutes before applying high voltage, and
‘ proper magnetic field and control electrode voltage must be applied before
applying high voltage. Observance of the 3 ma maximum limit on shell
current is essential to prevent tube damage.

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-6867
TRAVELING = 4 o5
WAVE TUBE

This tube has been designed primarily for operation in the 8000 to 9600 mc fre-
quency range. Useful power and gain exist over a larger frequency range.
Additional information for specific applications can be obtained from the
Vacuum Tube Engineering Department.

Standard solenoids for this tube type are available and solenoids designed
for specific applications can be supplied.

Additional information for specific applications can be obtained from the
Electron Tube Applications Section
ITT Components Division

Box 7065
ROANOKE, VIRGINIA
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TYPICAL CHARACTERISTICS TRAVELING
- 50 WAVE TUBE
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F-6868
ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION [iikicibbiciel

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY WAVE TUBE

TENTATIVE

DESCRIPTION:

The F-6868 is a 10 watt CW traveling wave amplifier tube having 30 db gain and
1700 to 4000 mc frequency range. It is constructed in a rugged metal envelope
with a helix-type slow wave structure. The integral matching circuit is in 50

ohm coaxial line and is provided with type '""N'" connectors. The tube is self-
aligning in the external solenoid which is required to provide a uniform mag-
netic field, A convergent beam gun and oxide impregnated cathode are' used,

A control electrode suitable for use as a gain control is provided. The tube

is suitable for either CW or pulse service uitlizing the full bandwidth or por-
tions of it, It is also suitable for frequency shifting, such as serrodyne operation.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£10%) wvolts
Heater Current 2,5 amperes
Maximum Anode Voltage (Note 1) 1500 volts
Maximum Shell Current (Note 2) 5 ma
Maximum Collector Voltage (Note 3) 1750  volts
Maximum Collector Dissipation (Note 4) 150 watts
Maximum Control Electrode Voltage (Note 5) -250 watts

ELECTRICAL INFORMATION:

Maximum Frequency 4000 mc
Minimum Frequency 1700 mc
Minimum Cold Transmission Loss 50 db
Capacitance
Control Electrode to all other elements 12 ppfd
All Gun elements to Shell 4.5 ppfd

2-60



F-6868
TRAVELING
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode

Base, Small Shell Duodecal, 5 Pin
Type of Envelope

Magnetic Field Strength (nominal)
Length of Magnetic Field
Mounting Position

Weight (not including magnet)

R-F Connections

Type of Cooling
Glass Temperature
Cooling Air Required (Note 4)

Oxide Impregnated Unipotential
JEDEC Designation B5-57
Metal
1000 gauss ‘
6.75 inches uniform —

Any
11b. 7 ozs,

50 ohm coax with Type
"N" Jack UG-23B/U W

160°C
30

TYPICAL OPERATION AS POWER AMPLIFIER:

Anode Voltage
Shell Current
Collector Voltage
Collector Current
Control Electrode Voltage
Power Output (see Curves)
Gain (see Curves)
Duty Cycle

R-F

Beam

1200
3
1400
70

0

10
30

Variable to 1.0
1,0

TYPICAL OPERATION AS LINEAR AMPLIFIER:

(Input powers less than -10 dbm)

Anode Voltage
Shell Current
Collector Voltage
Collector Current
Control Electrode Voltage
Gain (see Curves)
Noise Figure
Duty Cycle

R-F

Beam

2-60

1150
2.5
1400
67

0

35
30

Variable to 1.0
1.0

Forced Air
max.,
cfm

volts

ma

volts

ma

volts

watts nominal
db nominal

volts W
ma

volts

ma

volts

db nominal

db



F-6868
-3 - TRAVELING
WAVE TUBE

Note 1: All voltages shown are with respect to cathode. Anode and helix are
connected internally to the shell. The shell is normally operated
at approximate ground potential and the d-c connection is made to
the shell of the solenoid.

Note 2: The shell current is the difference between the cathode current and
collector current. Since this current, in general, should be mini-
mized, it is desirable to measure the current from shell to ground.
It is recommended that overload protection be provided to remove
high voltage if the shell current exceeds 5 ma.

Note 3: It is generally desirable to operate the collector at 100 to 200 volts
positive with respect to shell, and potential difference between
collector and shell should be limited to 300 volts maximum,.

Note 4: Forced air cooling of collector is required for average collector
power in excess of 10 watts, As the collector power is increased,
the air flow required increases. At the maximum collector power
of 150 watts, a minimum air flow of 30 cfm through the cooling fins
is required.

~ Note 5: This electrode is a remote cutoff grid, suitable for use as a gain
control providing approximately 30 db control range but is not
suitable for low level pulsing of the beam., It is recommended that,
where feasible, provision should be made to operate the tube with
small negative voltage on this electrode (-5 to -10 volts) as this
permits operation of the tube at approximately optimum conditions
with very low interception (shell current)., It may also be operated
fixed at cathode potential, if desired.

o OPERATING PROCEDURE:

(1) Insert tube in solenoid, secure in place with stops provided, make connections.

— (2) Turn on cooling air, solenoid voltage (adjust to approximately 1000 gauss),
heater voltage, collector voltage (if used), control electrode voltage
(if used).

(3) Raise high voltage to desired value, readjusting magnetic field if necessary

to obtain minimum shell current. At no time should shell current exceed
5 ma. .

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-6868
TRAVELING - 4 -
WAVE TUBE

(4) After initial set up as above, tube voltages may be applied simultaneous-
ly; however, it is recommended that heater voltage, solenoid voltage,
and cooling air be applied at least two minutes before applying high
voltage. Observance of the 5 ma maximum limit for shell current is
essential to prevent tube damage.

The data presented here is representative of operation of this type as an
amplifier with maximum bandwidth and does not indicate the maximum per-
formance obtainable under specific conditions, particularly narrower band-
widths,

Standard solenoids to operate this tube are available, and solenoids designed
for particular applications can be supplied.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Components Division

Box 412

Clifton, New Jersey
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F-6868
- 5 = TRAVELING
WAVE TUBE

) TYPICAL CHARACTERISTICS
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50 T & B
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40 N =40
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| | 30 / \ g3
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) / i /
v 20 20
n 7 0 7 \
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o 9 10 , 510
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ELECTRON TUBE DEPARTMENT ® COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-6868

All curves shown with
magnetic field set for
minimum shell current in
range of 750 to 1000 gauss,

For curves A, B, C, and

E, voltage is set for max-
imum Pgoyt at £ = 4, 0 kmec
with Pijn = 1 mw approx.

1200 v.).

For curve F, voltage is
set for maximum gain at
f= 4.0 kmmc with Pjn

= -20 dbm. (approx.
1150 v.).

Curve D shows typical
shape and range of control
electrode characteristic.

TRAVELING -6 -
WAVE TUBE
TYPICAL CHARACTERISTICS
& T T
Power Output vs.
Frequency
Pin - 1 mw,
20
"
- / _\\
L~ \
v
2
1
1.3 2.9 2.5 3.0 3.9 4.0
Frequency in KMC
50 -
i '\ F
40 \\
30
20
Small Signal Gain
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0
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TRAVEL ING
ELECTRON TUBE DEPARTMENT W COMPONENTS DIVISION WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

OPERATING INSTRUCTIONS FOR THE F-6868 TRAVELING WAVE TUBE

WHEN PLACING THE F-6868 TRAVELING WAVE TUBE IN OPERATION FOR THE FIRST TIME,
THE FOLLOWING PROCEDURE SHOULD BE FOLLOWED:

1. MAKE A VISUAL INSPECTION OF THE TUBE TO CHECK.FOR LOOSE CONNECTIONS OR
GLASS CRACKS.

2. PLACE THE TUBE IN THE PROPER SOLENOID AND MAKE CONNECTIONS TO THE TUBE
AND SOLENOID.

A) HEATER, HEATER/CATHODE, AND CONTROL ELECTRODE CONNECTIONS ARE MADE
Y0 THE BASE OF THE TUBE. THE COLLECTOR CONNECTION IS MADE TO A
SOLDER LUG ON THE RADIATOR. THE SHELL/HELIX CONNECTION IS MADE TO
THE SHELL OF THE TUBE AND/OR THE CASE OF THE SOLENOID WHICH IS
GROUNDED.

3. APPLY COOLING TO THE SOLENOID AND TO THE RADIATOR OF THE TUBE.
L. VOLTAGES ARE APPLIED IN THE FOLLOWING ORDER:
A) HeaTer voLTace (6.3 voLTs).

B) SOLENOID VOLTAGE (ADJUST SOLENOID CURRENT FOR PROPER MAGNETIC FIELD
1000 GAUSS).

C) CONTROL ELECTRODE VOLTAGE. (USUALLY ZERO VOLTS WITH RESPECT TO
CATHODE, BUT MAY BE USED TO CONTROL OUTPUT OF TUBE BY APPLYING
NEGATIVE VOLTAGE WITH RESPECT TO CATHODE. THIS ELECTRODE SHOULD
NEVER GO POSITIVE WITH RESPECT TO CATHODE.)

D) COLLECTOR VOLTAGE (£150 voLTS WITH RESPECT TO SHELL).

E) CATHODE VOLTAGE. ADJUST SLOWLY TO THE VALUE INDICATED ON THE DATA
SHEET; USUALLY ABOUT MINUS 1250 VOLTS WITH RESPECT TO THE SHELL.
AT ALL TIMES OBSERVE HELIX CURRENT AND DO NOT PERMIT TO RISE ABOVE
3.0 MA. IT S POSSIBLE FOR HMELIX CURRENT TO READ NEGATIVE WITHOUT
DAMAGE TO THE TUBE, BUT BEFORE OPERATION UNDER THIS CONDITION IS
PERMITTED, POLARITY OF THE HELIX CURRENT METER SHOULD BE CHECKED
TO BE SURE IT 1S CORRECT.

9-61



OPERAT ING INSTRUCT IONS FOR THE F-6868 TRAVELING WAVE TUBE (CONT INUED)

5. R.F. INPUT TO THE TUBE SHOULD BE LIMITED TO 1.0 WATT AND R.F. outpPuTt
SHOULD BE LIMITED TO 20 WATTS.

6. THE CATHODE VOLTAGE MAY BE ADJUSTED FOR OPTIMUM POWER OUTPUT AT THE
DESIRED FREQUENCIES,

THE FOLLOWING PRECAUTIONS SHOULD BE TAKEN WHEN OPERATING THE TRAVELING
WAVE TUBE:

1. NEVER OPERATE THE F-6868 wiTHOUT PROPER COOLING OF THE COLLECTOR. 50
CFM DIRECTED ACROSS THE RADIATOR FINS SHOULD BE SUFFICIENT. IN ANY
CASE, THE TEMPERATURE OF THE GLASS TO METAL SEALS SHOULD NOT BE PER-
MITTED TO EXCEED 160°C.

2. NEVER OPERATE THE F-6868 wiITHOUT THE PROPER MAGNETIC FIELD. BE SUuRE
SUFFICIENT COOLING IS SUPPLIED TO TUBE AND SOLENOID.

3. NEVER OPERATE THE F-6868 wiTH HELIX CURRENT IN EXCESS OF 3.0 MA. UNDER
MOST CONDITIONS HELIX CURRENT WiLL BE 1.0 MA OR LESS. |IT 1S IMPORTANT
THAT HELIX OVERLOAD PROTECTION BE PROVIDED.

L, Be SURE COAXIAL CABLES TO BE CONNECTED TO THE TUBE INPUT AND OUTPUT
CONNECTORS ARE ASSEMBLED CORRECTLY. |F THE INNER CONDUCTOR OF THE
CABLE CONNECTION iS TOO LONG, PRESSURE WILL BE APPLIED TO A GLASS
BEAD INSIDE THE TUBE, CAUSING PERMANENT DAMAGE TO THE TUBE. |F THE
INNER CONDUCTOR OF THE CABLE CONNECTOR IS TOO SHORT, A POOR CONNECTION
WILL RESULT IN POOR R.F. PERFORMANCE.

THE ATTACHED SCHEMATIC 1S A SUGGESTED METHOD OF CONNECTING THE F-6868 SHOW=-
ING LOCATION OF PROTECTION CIRCUITS AND METER POLARITY.
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J
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MA CoLLecTOR CURRENT
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/

C>/ 0-50 VoLTs 0 -5MA
C
 —
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! 5
”~ ~ 7 CATHODE SupPLY COLLECTOR SupPLY
%ﬂ’ 0-1500 VoLTs 150 VoLTs

&

CATHODE CURRENT

0-100 MA
BAse CONNECTIONS A. CaTHODE CURRENT OVERLOAD
PROTECTION SET AT 90 MA,
;F\ PIN 2 = HEATER CATHODE
‘ PiN 10 = HEATER B. HELIX CURRENT OVERLOAD
PiN 12 - CoNTROL ELECTRODE PROTECTION SET AT 3.0 MA.

C. COLLECTOR CURRENT OVERLOAD
PROTECTION SET AT 90 MA.

NOTE: ALL OVERLOADS SHOULD OPERATE
TO DISCONNECT HIGH VOLTAGE,

CONNECT ION DIAGRAM FOR F=638TWT TUBE

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F 6996
TRAVEL ING
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

The F-6996 is a 10 watt CW traveling wave amplifier tube having 30 db gain
and 8000 to 9600 mc frequency range. It is constructed in a rugged metal
envelope with a helix-type slow wave structure. The integral matching circuit
is in 50 ohm coaxial line and is provided with type '""N'' connectors. The tube
is self-aligning in the external solenoid which is required to provide a uniform
magnetic field. A convergent beam gun and oxide impregnated cathode are
used. The tube is suitable for either CW or pulse service.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£10%) wvolts
Heater Current 2.3 amperes
Maximum Anode Voltage (Note 1) 3400 wvolts
Maximum Shell Current (Note 2) 3 ma
Maximum Collector Voltage (Note 3) 3500 volts
Maximum Collector Dissipation (Note 4) 200 watts
Maximum Control Electrode Voltage (Note 5) -250 wvolts

ELECTRICAL INFORMATION:

Maximum Frequency 9600 mc
Minimum Frequency 8000 mc
Minimum Cold Transmission Loss 50 db
Capacitance
Control Electrode to All Other Elements 10 ppfd
All Gun Elements to Shell 4.8 ppfd
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F-6996
TRAVELING - 2 -
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode Oxide Impregnated Unipotential

Base, Small Shell Duodecal, 5 Pin JEDEC Designation B5-57

Type of Envelope Metal

Magnetic Field Strength (Nominal) 1300 Gauss

Length of Magnetic Field 6.75 inches uniform

Mounting Position Any

Weight (not including Magnet) 11b. 7 ozs.

R-F Connections 50 ohm coax with type
"N'' Jack UG-23B/U

Type of Cooling Forced Air

Glass Temperature 160°C max.

Cooling Air Required (Note 4) 70  cfm

TYPICAL OPERATION AS POWER AMPLIFIER:

Anode Voltage 3200 wvolts
Shell Current 1 ma
Collector Voltage 3300 wvolts
Collector Current 50 ma
Control Electrode Voltage -15  volts
Power Output 10 watts nominal
Gain 30 db nominal
Duty Cycle

R-F Variable to 1.0

Beam 1.0
Note 1: All voltages shown are with respect to cathode. Anode and helix are

Note 2:

Note 3:

2-60

connected internally to the shell. The shell is normally operated at
approximate ground potential and the d-c connection is made to the shell
of the solenoid.

The shell current is the difference between the cathode current and col-
lector current. Since this current, in general, should be minimized, it
is desirable to measure the current from shell to ground. It is recom-
mended that overload protection be provided to remove high voltage if
the shell current exceeds 3 ma.

It is generally desirable to operate the collector at 50 to 100 volts posi-
tive with respect to shell, and potential difference between collector
and shell should be limited to 300 volts maximum.



F-6996
-3 - TRAVELING
WAVE TUBE

\ Note 4: Forced air cooling of collector is required for average collector power
] in excess of 10 watts. As the collector power is increased, the air
flow required increases. At the maximum collector power of 200
watts, a minimum air flow of 70 cfm through the cooling fins is re-

quired.
-

Note 5: The control electrode voltage is adjusted for maximum beam transmis-
sion (collector current/cathode current).

OPERATING PROCEDURE:

(1) Insert tube in solenoid, secure in place with stops provided, make
connections,

(2) Turn on cooling air, solenoid voltage (adjust to approximately 1300 gauss),
heater voltage, collector voltage (if used), control electrode voltage
(approximately -20 volts).

(3) Raise high voltage to desired value, adjusting solenoid voltage and control
electrode voltage for maximum collector current, and observing care not
o to exceed 3 ma shell current. It may be necessary to rotate the tube in
the solenoid to the point giving best transmission.

(4) The above procedure is not required after initial set up; however, heater
voltage should be applied one minute before applying high voltage, and
proper magnetic field and control electrode voltage must be applied before
applying high voltage. Observance of the 3 ma maximum limit on shell
current is essential to prevent tube damage.

(5) Heater warm up of 2 minutes before applying high voltage is recommended.

Standard solenoids to operate this tube are available, and solenoids designed
for particular applications can be supplied.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Components Division
Box 7065

™ ROANOKE, VIRGINIA

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-6996
TRAVELING
WAVE TUBE
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F-T7066

: TRAVEL ING
ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION SV 1

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION

The F-7066 is a 50 mw CW traveling wave amplifier tube having 30 db gain
and 8.0 to 12. 0 kmc frequency range. It is constructed in a rugged metal
envelope with a helix type slow wave structure. The integral matching
circuit is in 50 ohm coaxial line and is provided with female TNC connectors.
The tube is self-aligning in the external solenoid which is required to provide
a uniform magnetic field. A convergent beam gun and oxide coated cathode
are used. The tube is suitable for either CW or pulse service.

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (¥5%) volts
Heater Current 0.85 ampere
Maximum Anode Voltage (Note 1) 1600 wvolts
Maximum Helix Current (Note 2) 2 ma
Maximum Collector Dissipation (Beam Power) 15 watts
Maximum Control Electrode Voltage (Note 3) -500 wvolts

ELECTRICAL INFORMATION:

Maximum Frequency 12.0 kmc
Minimum Frequency 8.0 kmc
Minimum Cold Transmission Loss 50 db
Capacitance

Control Electrode to All Elements 10 ppf (max.)
MECHANICAL:
Type of Cathode Oxide Coated Unipotential
Gun Connections Flying Leads
R-F Connections Female TNC
Magnetic Field Strength (nominal) 900 gauss
Mounting Position Any
Weight (tube only) 1 pound
Type of Cooling Conduction to Solenoid
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F-7066
TRAVELING - 2 -
WAVE TUBE

TYPICAL OPERATION:

Anode Voltage 1500 wvolts
Anode Current 5 ma
Helix Current 0.5 ma
Control Electrode Voltage (Note 4) -15  wvolts
Power Output 50 mw, nominal
Gain 30 db, nominal
Duty Cycle (Note 4)
R-F Variable to 1.0
Beam 1.0

Note 1: All voltages shown are with respect to cathode. Anode and collector
are connected internally to the shell, and the outer coax conductor
of the r-f connections is also at shell potential. The helix is con-
nected to the center conductor of the coax line and a d-c connection
to the helix must be provided externally in the r-f circuitry.

Note 2: The helix current should, in general, be minimized and must be less
than the maximum rating, The control electrode voltage and magne-
tic field (solenoid current) can be properly adjusted before connection
of r-f cables by monitoring current to the center coax conductor. It
is desirable, when possible, to monitor this current during operation
and to provide overload protection. In pulsed beam operation, the
peak helix current may exceed 2 ma, but care should be taken to
operate at reasonably low values and average current must not exceed
2 ma,

Note 3: The control electrode voltage is adjusted for best transmission for CW
operation (normally about -15 volts). Beam gate off can be accom-
plished by applying voltage of -400 to -500 volts. Operation in the
region of control electrode voltage between approximately -15 volts
and -400 volts can be utilized with the control electrodes used as a
gain control.

Note 4: Gated beam operation can also be utilized by applying -400 to -500
volts to the control electrode for gate off and approximately -15 volts
(this value adjusted for best transmission) for gate on. In this type
of operation, the values of power output, anode current and helix
current become peak values.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section

ITT Components Division

Box 412 - Clifton, New Jersey
2-60
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TRAVEL ING
ELECTRON TUBE DEPARTMENT W COMPONENTS DIVISION WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

OPERATING INSTRUCTIONS FOR THE F-7066 TRAVELING WAVE TUBE

M THE F=T066 1S A 50 MILLIWATT CW TRAVELING WAVE TUBE OPERATING OVER THE BAND
oF 8.0 To 12,0 KMC. IT REQUIRES A MAGNETIC FIELD oF 900 GAUSS FOR PROPER
FOCUSiING. BASiC POWER REQUIREMENTS ARE 10 MA AT 1500 V AND A 50 VoLT BIAS
SUPPLY, AS WELL AS 6.3 VoLTS AT 1.0 AMPERE FOR THE HEATER.

WHEN PLACING THE F=TO66 IN OPERATION FOR THE FIRST TIME, THE FOLLOWING PRO=
CEDURE SHOULD BE FOLLOWEDS

l. MAKE A VISUAL INSPECTION OF THE TUBE TO CHECK FOR LOOSE CONNECTIONS OR
OTHER MECHANICAL DEFECTS.

2. PLACE THE TUBE IN THE PROPER SOLENOID AND MAKE CONNECTIONS TO THE TUBE
N\ AND SOLENOID. OBSERVE COLOR-CODING OF THE TUBE LEADS AND POLARITY
MARKING ON THE SOLENOID.
3. APPLY COOLING TO THE SOLENOID.
b, APPLY THE FOLLOWING VOLTAGES IN THE FOLLOWING ORDERS
L.1 HeaTer VoutaGe (6.3 VoLts).

4.2 SoLENOID VOLTAGE (ADJUST SOLENOID CURRENT TO YIELD 900 GAUSS).

4.3 CoNTroL ELECTRODE VOLTAGE (APPLY BIAS VOLTAGE SPECIFIED ON DATA
o SHEET SUPPLIED WITH TUBE.)

L4 CaTHODE VoLTAGE (ADJUST SLOWLY TO THE VALUE INDICATED ON THE DATA

SHEETS USUALLY ABOUT MINUS 1400 VOLTS WITH RESPECT TO THE SHELL.
AT ALL TIMES MONITOR HELIX CURRENT AND OBSERVE THE 2.0 Ma

A MAX IMUM LIMIT.)

5. R.F. INPUT SHOULD BE LIMITED TO 10 MW.

6. THE CATHODE VOLTAGE MAY BE OPTIMIZED FOR OPTIMUM POWER OUTPUT AT THE
DESIRED FREQUENCIES.,

9-61
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F=7066

TRAVEL ING
WAVE TUBE -2 -
THE FOLLOWING PRECAUTIONS SHOULD BE TAKEN WHEN OPERATING THE TRAVELING

WAVE TuBEe:

1.

THE

NEVER OPERATE THE F-TO66 WITHOUT PROPER MAGNETIC FIELD. BE SURE SUF=-
FICIENT COOLING 3S SUPPLIED TO TUBE AND SOLENOID.

NEVER OPERATE THE F=-TO66 WITH HELIX CURRENT IN EXCESS OF 2.0 MA.
UNDER MOST CONDITIONS HELIX CURRENT WiLL BE 1.0 MA OrR LESS. IT Is
IMPORTANT THAT HELIX OVERLOAD PROTECTION BE PROVIDED.

BE SURE COAXIAL CABLES TO BE CONNECTED TO THE TUBE INPUT AND OUTPUT
CONNECTORS ARE ASSEMBLED CORRECTLY. IF THE INNER CONDUCTOR OF THE
CABLE CONNECTOR IS TOO LONG, PRESSURE WIiLL BE APPLIED TO A CERAMIC
BEAD, WHICH MAY CAUSE DAMAGE TO THE TUBE. IF 1T 1S TOO SHORT, A POOR
CONNECTION WILL RESULT CAUSING POOR R.F. PERFORMANCE.

ATTACHED SCHEMATIC IS A SUGGESTED METHOD OF CONNECTING THE F-7066 AND

SHOWS THE LOCATION OF PROTECTION CIRCUITS AND METER POLARITY.

9-61



20
bt
a3y 7| A 00ST-O| -
GVOI¥3AQ 3A0HLV)
AVA3Y
QVOIY¥3IA0 X113H )
‘ Tl
TI3HS O1 |
Q311 ¥0123770) \ AVI3Y Addng
aVO0T¥3IA(Q ¥0LDI3770) svig
MOVlg 3AONY —»

C

d314177dWvY 1ML
990L=4 ¥04 SINIW3YIND3Y
ONI¥313W ONV ATlddnS 21sva

*¥43SN A8 G317ddNS 38 OL
%2078 °9)°(Q OGNV HOLINOW X113H -2

*ANddNS 39VLI0A HOIH 12INNOISICO
0l 31V¥3d0 SAVOI¥3A0 11y T

(09-10H ¥o
06~=10H Y108 1K)
331 HOLINOW X!713H

*NNOD NI
inding °4°y

“NNOD ONIL
LNdN| " 4°Y

4

NOS-0

4\

$S3LON

(N33u9)

7 13373 snd04

(mo113,4)
*HLV) ¥31V3H

(Nmoug)
¥31V3H
*INSN|

A 0062

0G=14H 8VI0HDI K
¥201g °)°Q

C

A

-
5
2
5
)
N
-
Z
=
Z
o
Ay
=
®
)
[
—
=
[vv)
=
o
(=4
=T
(=%
b
(=]
[¥¢)
=]
—)
—
=
(=]
o=
P
[~ ]
[vv]
—
("]

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-7067
TRAVEL ING
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

The F-7067 is a 1 watt pulse traveling wave amplifier tube having 30 db gain
and 8.0 to 12.0 kmc frequency range. It is constructed in a rugged metal
envelope with a helix type slow wave structure. The integral matching cir-
cuit is in 50 ohm coaxial line and is provided with female TNC connectors.
The tube is self-aligning in the external solenoid which is required to pro-
vide a uniform magnetic field. A convergent beam gun and oxide impregnated
cathode are used. The tube is for pulse service, at a maximum duty cycle of
.04, A grid suitable for pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£10%) volts
Heater Current 2.3 amperes
Maximum Anode Voltage (Note 1) 4500 wvolts
Maximum Helix Current (Note 2) 15 ma peak
Maximum Collector Dissipation (beam power) 10 watts
Maximum Grid Voltage (Note 3)

Positive +100 wvolts

Negative -100 wvolts

ELECTRICAL INFORMATION:

Maximum Frequency 12.0 kmc
Minimum Frequency 8.0 kmc
Minimum Cold Transmission Loss 50 db
Capacitance

Control Electrode to all elements 15 ppf max.
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F-7067
TRAVELING - 2 -
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode Oxide Impregnated Unipotential
Gun Connections Flying Leads
R-F Connections Female TNC Connectors
Magnetic Field Strength (nominal) 1200 gauss
Mounting Position Any —
Weight (tube only) 1 pound
Type of Cooling Conduction to Solenoid
TYPICAL OPERATION: -
Anode Voltage 3600 volts
Anode Current 50 ma peak
Helix Current 5 ma peak
Grid Voltage
Bias -10 volts
Applied Voltage Pulse 120 volts peak
Power Output (nominal) (Note 4) 1 watts peak
Gain (nominal) 30 db
Duty Cycle .01 </
Note 1: All voltages shown are with respect to cathode. Anode and collector
are connected internally to the shell, and the outer coaxial con-
ductor of the r-f connections is also at shell potential. The helix is
connected to the center conductor of the coaxial line and a d-c con-
nection to the helix must be provided externally in the r-f circuitry.
Note 2: Initial adjustments of voltage and magnetic field may be made at
low duty cycles. 5 ma helix current must not be exceeded at maxi-
mum duty cycle (.04). -
Note 3: Positive voltage must not be applied to the grid in the absence of
anode voltage.
Note 4: 2 watts power output at 30 db gain can be obtained from 8.0 to
11.0 kmec. N—

Additional information for specific applications can be obtained from the

Electron Tube Applications Section

ITT Components Division

P.O. Box 412 A
Clifton, New Jersey

2-60
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_ F-7338
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION [paais

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY [RULAIFMEY:]S

FORMERLY
F-6826A

TENTATIVE

DESCRIPTION:

The F-7338 is a 1 kilowatt pulse traveling wave amplifier tube having 40 db gain
and 2000 to 4000 mc frequency range. It is constructed in a rugged metal envelope
with a helix-type slow wave structure. The integral matching circuit is in 50 ohm
coaxial line and is provided with type ""N'' connectors. The tube is self-aligning

in the external solenoid which is required to provide a uniform magnetic field. A
convergent beam gun and oxide impregnated cathode are used. Duty cycles up to
,005 and pulse lengths up to 10 microseconds can be used.

A control grid suitable for grid pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£10%) volts
Heater Current 5.0 amperes
Maximum Anode Voltage (Note 1) 8500 volts
Maximum Shell Current (Note 2) 0.5 ampere peak
Maximum Collector Voltage (Note 3) 9000 volts
Maximum Collector Dissipation (Note 4) 100 watts avg.
Maximum R-F Input Power 10 watts avg.
Maximum R-F Output Power 10 watts avg.
Maximum Duty Cycle . 005
Maximum Pulse Width (Beam) 10 p sec.
Maximum Cathode Current 2.5 amperes peak
Maximum Grid Voltage
Negative -300 volts
Positive (Note 7) +6% of anode voltage

ELECTRICAL INFORMATION:

Maximum Frequency (Note 5) 2000 mc
Minimum Frequency (Note 5) 4000 mc
Minimum Cold Transmission Loss 60 db
Capacitance - control grid to all other elements 9 ppfd
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F-7338
TRAVELING
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode

Base, Small Shell Duodecal, 6 Pin
Type of Envelope

Magnetic Field Strength

Length of Magnetic Field
Mounting Position

Weight (not including magnet)

R -F Connections

Type of Cooling

Air flow on Collector Radiator (Note 4)

Glass Temperature

Oxide Impregnated Unipotential
JEDEC Designation B6-63
Metal
1200 gauss
9.625 inches uniform
Any
1 1b. 14 ozs.
50 ohm coax with Type
UN'" Jack UG-23B/U
Forced Air
20 cfm
1600C max.

TYPICAL OPERATION AS POWER AMPLIFIER:

Center Frequency

Anode Voltage (Note 1)

Cathode Current

Collector Voltage (tied to shell)
Collector Current

Power Output (at center frequency)
Bandwidth (Note 6)

Gain (Note 6)

Duty

Pulse Width

Grid Bias (for cut-off)

Grid Voltage during Pulse (Note 8)
Grid Current during Pulse

3000 mc
7800 volts
1.8 amperes peak
7500 volts
1.4 amperes peak
1.8 kw peak
2.0to 4.0 kmc
40 db
. 001
2 u sec.
-100 wvolts
+350 volts
0.1 amperes peak

Note 1: All voltages shown are with respect to cathode. Anode and helix are con-

nected internally to the shell.

The shell is normally operated at ground

potential and the anode connection is made to the shell of the solenoid.

Note 2: The shell current is the difference between cathode current and collector
current. Since this current, in general, should be minimized, it may
be desirable to measure current from shell to ground. In making this
measurement, care should be taken that both the tube and solenoid are
completely insulated from ground. Once operating characteristics
(voltage, current, and magnetic field) have been established, shell

should be grounded.
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F-7338
- 3 - TRAVELING
WAVE TUBE

Note 3: The tube may be operated with the collector tied to the shell (anode and
helix) or may be operated at several hundred volts positive with
respect to shell with slight improvement in beam transmission. The
potential difference between collector and shell must be limited to

— 500 volts minimum.

| Note 4: Forced air cooling is required for average collector power in excess

1 of 10 watts. As the collector power is increased, the air flow re-
quired increases. At the maximunt collector power of 100 watts, a
minimum air flow of 20 cfm through the cooling fins is required.

Note 5: Useful gain and power output exists below 2000 mc and above 4000 mc
and can be utilized by adjusting anode voltage to optimize the frequency
range desired. However, bandwidth cannot be extended both upward
and downward simultaneously and maximum gain and power output
outside the normal bandwidth will be lower than rated values.

Note 6: The following gain, power, bandwidth relations apply: The minimum
power and gain is 1 kw at 40 db from 2400 to 3600 mc, and 500 watts
at 37 db from 2000 to 4000 mc. Small signal gain is less than 50 db
over the operating bandwidth, Saturated power output of at least 1 kw

’\ can be obtained from 2200 to 4000 mc. Bandwidth between 6 db small
signal points is greater than 500 mc and bandwidth between 10 db
small signal points is greater than 1800 mc.

Note 7: Positive voltage must not be applied to the grid in the absence of anode
voltage.

Note 8: The positive grid voltage pulse should be the minimum consistent with
normal power output.

GENERAL OPERATING INSTRUCTIONS:

(1) Heater warm up of 2 minutes before applying high voltage is recommended.

| (2) High voltage must not be applied in the absence of proper grid bias and

magnetic field. Positive grid uplse voltage must not be applied in the
absence of high voltage.

(3) Initial adjustments should be done at low duty cycle (less than . 001) to
prevent damage due to high shell (interception) current.

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




¥-7338
TRAVELING - 4 -
WAVE TUBE

Standard solenoids to operate this tube are available, and solenoids designed
for particular applications can be supplied.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Components Division

Box 412

Clifton, New Jersey
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION
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TRAVELING
WAVE TUBE
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F-7339
TRAVEL ING
ELECTRON TUBE DEPARTMENT W COMPONENTS DIVISION JAVE- THEE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

FORMERLY
—

Tyrpe D-92

TENTATIVE

DESCRIPTION:

The F-7339 is a 1 kilowatt pulse traveling wave amplifier tube having 27 db

gain and 8500 to 9600 mc frequency range. It is constructed in a rugged metal
envelope with a helix type slow wave structure. The integral matching circuit

is in 50 ohm coaxial line and is provided with type '""N'"' connectors. The tube

is self-aligning in the external solenoid which is required to provide a uniform
magnetic field. A convergent beam gun and oxide impregnated cathode are

used. Duty cycles up to .005 and pulse widths up to 10 microseconds can be used.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

A
Heater Voltage 6.3 (£10%) volts
Heater Current 2.5 amperes
Maximum Anode Voltage (Note 1) 12 kilovolts peak
Maximum Shell Current (Note 2) 0.5 ampere peak
Maximum Collector Voltage (Note 3) 12.5 kilovolts peak
Maximum Collector Dissipation (Note 4) 150 watts average
Maximum R-F Input Power 5 watts average
Maximum R-F Output Power 10 watts average
Maximum Duty Cycle . 005
Maximum Pulse Width (Beam) 10 microseconds
™ Maximum Cathode Current 2.5 amperes peak
ELECTRICAL INFORMATION:
\_\ Maximum Frequency (Note 5) 9600 mc
Minimum Frequency (Note 5) 8500 mc
Minimum Cold Transmission Loss 60 db
Capacitance
All Gun Elements to Shell 5 ppfd
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F-7339
TRAVELING
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode

Base, Small Shell Duodecal, 5 Pin
Type of Envelope

Magnetic Field Strength

Length of Magnetic Field
Mounting Position

Weight (not including magnet)

R-F Connections

Type of Cooling
Air Flow on Collector Radiator (Note 4)
Glass Temperature

Oxide Impregnated Unipotential
JEDEC Designation B5-57
Metal
2000-2800 Gauss
6.75 inches uniform
Any
1 1b. 7 ozs.
50 ohm coax with Type
"N'" Jack UG-23B/U

TYPICAL OPERATION AS POWER AMPLIFIER:

Center Frequency

Anode Voltage (Note 1)

Cathode Current

Collector Voltage (tied to Shell)
Collector Current

Power Output (at center frequency)
Bandwidth for Po = 1 kilowatt

Gain (Note 6)

Duty

Pulse Width

Forced Air
30 cfm
160°C max.
9000 mc

11 kilovolts peak
1.8 amperes peak
11 kilovolts peak
1.5 amperes peak
1.5 kilowatts peak
8.5to0 9.6 kmc
27 db
. 001

2 microseconds

Note 1: All voltages shown are with respect to cathode. Anode and helix are

connected internally to the shell.

The shell is normally operated at

ground potential and the anode connection is made to the shell of the

solenoid.

Note 2: The shell current is the difference between cathode current and collect-
or current. Since this current, in general, should be minimized, it
may be desirable to measure current from shell to ground. In making
this measurement, care should be taken that both the tube and solenoid

are completely insulated from ground.

Once operating characteristics

(voltage, current, and magnetic field) have been established, shell

should be grounded.

2-60



F-7339
= B = TRAVELING
N\ WAVE TUBE

Note 3: The tube may be operated with the collector tied to the shell (anode and
helix) or may be operated at several hundred volts positive with
— respect to shell with slight improvement in beam transmission. The
potential difference between collector and shell must be limited to
500 volts maximum,

Note 4: Forced air cooling is required for average collector power in excess
of 10 watts. As the collector power is increased, the air flow re-
quired increases. At the maximum collector power of 150 watts, a
™ minimum air flow of 30 cfm through the cooling fins is required.

Note 5: Useful gain and power output exists below 8500 mc and above 9600 mc
and can be utilized by adjusting anode voltage to optimize the fre-
quency range desired. However, bandwidth cannot be extended both
upward and downward simultaneously and maximum gain and power
output outside the normal bandwidth will usually be lower than rated
values.

Note 6: This gain is obtained over the 8.5 to 9. 6 kmc bandwidth at the power
M level indicated. Since this is in the power saturation region, small
signal gain will be approximately 10 db higher.

OPERATING INSTRUCTIONS:

(1) Heater warm up of 2 minutes before applying high voltage is recommended.

(2) Initial adjustments should be done at low duty cycle (less than . 00l to pre-
vent tube damage due to high shell (interception) current.

N Standard solenoids to operate this tube are available, and solenoids designed
for particular applications can be supplied.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Components Division

Box 412

Clifton, New Jersey

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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WAVE TUBE
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F-7340
TRAVEL ING

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
(ForMERLY D-95)

DESCRIPTION:

The F-7340 is a 1 kilowatt pulse traveling wave amplifier tube having-30 db
gain and 8000 to 9600 mc frequency range. It is constructed in a rugged
metal envelope with a helix type slow wave structure. The integral match-
ing circuit is in 50 ohm coaxial line and is provided with type 'N' connectors,
The tube is self-aligning in the external solenoid which is required to pro-
vide a uniform magnetic field. A convergent beam gun and oxide impregna-
ted cathode are used. Duty cycles up to .005 and pulse lengths up to 10
microseconds can be used.

A control grid suitable for grid pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£5%) volts
Heater Current 5.2 amperes
Maximum Anode Voltage (Note 1) 12,000 volts
Maximum Shell Current 1.5 ampere peak
Maximum Collector Dissipation (Note 2) 180 watts average
Maximum R-F Input Power 10 watts average
Maximum R-F Output Power 10 watts average
Maximum Duty Cycle .005
Maximum Pulse Width 10 u seconds
Maximum Cathode Current 3.0 amperes peak
Maximum Grid Voltage
Negative -300 wvolts
Positive (Note 5) +450 volts
Maximum Grid Current .27 ampere peak

ELECTRICAL INFORMATION:

Maximum Frequency (Note 3) 9600 mc
Minimum Frequency (Note 3) 8000 mc
Minimum Transmission Loss

at Grid Bias = -200 volts 60 db

2-60



F-7340
TRAVELING - 2 -
WAVE TUBE

ELECTRICAL INFORMATION (Continued)

Capacitance
Control Grid to All Other Elements 9 ppfd

MECHANICAL INFORMATION:

Type of Cathode Oxide Impregnated Unipotential
Base (Note 8) JEDEC Designation B6-65
Molded Silicone Rubber Base with
Flying Leads or Small Shell Duodecal, 6 Pin

Type of Envelope Metal
Magnetic Field Strength 2400 gauss

Length of Magnetic Field 6.75 inches uniform
Mounting Position Any

Weight of Tube 11b. 7 oz

R-F Connections (Note 8) Type N Jack UG-23 B/U
Type of Cooling Forced Air

Air Flow on Collector Radiator (Note 2) 300 cfm

Maximum Glass Temperature 160 °C

TYPICAL OPERATION AS POWER AMPLIFIER:

Center Frequency 9000 mc

Anode Voltage (Note 1) 9600 volts
Cathode Current 1.8 amperes peak
Power Output (at center frequency) 1.8 kw peak
Bandwidth 8.0to 9.6 kmc

Gain (Note 4) 30 db

Duty . 001

Pulse Width 2.0 p seconds
Grid Bias (for cut-off) -100 volts

Grid Voltage during Pulse (Note 6) +350 wvolts

Grid Current during Pulse 0.1 ampere peak

2-60



Note

Note

Note

Note

Note

Note

Note

Note

F-7340
- 3 - TRAVELING
WAVE TUBE

All voltages shown are with respect to cathode. Anode and helix are
connected internally to the shell. Helix connection is center con-
ductor of coax. Shell is normally operated at ground potential and
connection is made to the shell of the solenoid.

Forced air cooling is required for average collector power in excess
of 10 watts, As the collector power is increased, the air flow re-
quired increases. At the maximum collector power of 150 watts,

a minimum air flow of 30 cfm through the cooling fins is required.

Useful gain and power output exists below 8000 mc and above 9600
mc and can be utilized by adjusting anode voltage to optimize the
frequency range desired. However, bandwidth cannot be extended
both upward and downward simultaneously and maximum gain and
power output outside the normal bandwidth will be lower than rated
values.

This gain is obtained over the 8.0 to 9.6 kmc bandwidth at the power
level indicated. Since this is in the power saturation region, small
signal gain will be approximately 10 db higher. Fine grain structure
of small signal gain is normally less than + 3 db.

Positive voltage must not be applied to the grid in the absence of
anode voltage.

The positive grid voltage pulse should be the minimum consistent
with normal power output.

Mismatch up to and including a short circuit in input or output lines
will not cause oscillation.

Unless otherwise specified on Purchase Order, tube will be provided
with small shell duodecal base and type N jack. Waveguide flange,
UG 40 A/U, r-f connections can also be provided.

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




F-7340
TRAVELING - 4 -
WAVE TUBE

GENERAL OPERATING INSTRUCTIONS:

(1) Heater warm up of 2 minutes before applying high voltage is recom-
mended.

(2) High voltage must not be applied in the absence of proper grid bias
and magnetic field. Positive grid pulse voltage must not be applied
in the absence of high voltage.

(3) Initial adjustments should be done at low duty cycle (less than .001) to
prevent tube damage due to high shell (interception) current,.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Components Division

P.O. Box 412

Clifton, New Jersey

2-60
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* F-T341
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION At
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

WAVE TUBE

TENTATIVE

DESCRIPTION:

The F-7341 is a 5 watt pulse traveling wave amplifier tube having 25 db gain
and 8000 to 9600 mc frequency range. It is constructed in a rugged metal
envelope with a helix type slow wave structure. The integral matching circuit
is in 50 ohm coaxial line and is provided with type '""N'' connectors. The tube

is self-aligning in the external solenoid which is required to provide a uniform
magnetic field. A convergent beam gun and oxide impregnated cathode are used.

The tube is mechanically and electrically similar to type F-6996 except that
a mesh type grid, suitable for grid pulsing, is provided in place of the focus
element used in F-6996. Operation is limited by this grid to pulse service,
at a miximum duty cycle of .04,

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (£10%) volts
Heater Current 2.3 amperes
Maximum Anode Voltage (Note 1) 3400 wvolts
Maximum Shell Current (Note 2) 20 ma peak
Maximum Collector Voltage (Note 3) 3500 wvolts
Maximum Collector Dissipation (Note 4) 10 watts
Maximum Duty Cycle .04
Maximum Grid Voltage (Note 5)
Negative -100 volts
Positive +150 wvolts peak
Maximum Grid Current 6 ma peak

ELECTRICAL INFORMATION:

Minimum Frequency 8000 mc
Maximum Frequency 9600 mc
Minimum Cold Insertion Loss (Note 7) 50 db
Capacitance - Grid to all other elements 15 ppf max.

* FORMERLY TYPE D-2004 » 12-61



F-7341
TRAVELING -
WAVE TUBE

MECHANICAL INFORMATION:

Type of Cathode

Base, Small Shell Duodecal, 6 Pin (Note 6)
Type of Envelope

Magnetic Field Strength

Length of Magnetic Field
Mounting Position

Weight (not including magnet)
R-F Input and Output Impedance
Type Connector

Type of Cooling

Glass Temperature

Oxide Impregnated Unipotential
JETEC B6-63

Metal
1000 gauss
6.75 inches uniform
Any
11b. 7 oz.

50 ohm coax.
Type "N" Jack UG-23 B/U

See Note 4

160 °©°C max.

TYPICAL OPERATION AS POWER AMPLIFIER:

Anode Voltage
Shell Current
Collector Voltage
Collector Current
Grid Voltage

Bias

Applied Voltage Pulse
Grid Current
Power Output
Gain
Duty Cycle

12-61

3200 wvolts

10 ma peak
3200 volts

50 ma peak

0 wvolts
120 volts peak
3 ma peak
5 watts nominal
25 db nominal
.03




F-T341
(\ " TRAVELING
1 WAVE TUBE

Note 1: All voltages shown are with respect to cathode. The shell is
normally operated at approximately ground potential and the d-c
connection is made to the shell of the solenoid. Anode and helix
are connected internally to the shell.

Note 2: Initial adjustments of voltage and magnetic field may be made at
low duty cycles. 20 ma shell current must not be exceeded at maxi-
M mum duty cycle (.04).

Note 3: The collector is normally connected to the shell. A viewing resistor
(recommended not to exceed 200 ohms) can be conveniently inserted
in this connection.

Note 4: Convection cooling of the tube is adequate at sea level and ambients
below 30°C when air circulation is not restricted. Under more
severe environments, 10 cfm (or equivalent at altitudes) should be
provided through the collector radiator. Cooling provisions for the

f-\ solenoid are separate from the tube requirement.

Note 5: Positive voltage must not be applied to the grid in the absence of
anode voltage.

Note 6: A molded silicone rubber base, with flying leads, can be provided
where altitude conditions must be met.

Note 7: The minimum cold insertion loss applies for grid voltage of -10
volts or more negative,

Additional information for specific applications can be obtained from the

'ﬁ Electron Tube Applications Section
ITT Components Division

P.O. Box 412

Clifton, New Jersey

ELECTRON TUBE DEPARTMENT ®m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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TRAVELING - 4 -
WAVE TUBE
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yrmerly D-2001

DESCRIPTION:

The F-7347 is a 1 kilowatt pulse traveling wave amplifier tube having 30 db
gain and 2000 to 4000 mc frequency range. It is constructed in a rugged
metal-ceramic envelope with a helix type slow wave structure. The integral
matching circuit is in 50 ohm coaxial line and is provided with female type
TNC connectors. The tube is self-aligning in an external solenoid which is
required to provide a uniform magnetic field. A convergent beam gun and
oxide impregnated cathode are used. Duty cycles up to . 005 and pulse lengths
up to 10 microseconds can be used.

A control grid suitable for grid pulsing is provided.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (x6%) volts
Heater Current 5.2 amperes
Maximum Anode Voltage (Note 1) 8000 wvolts
Maximum Helix Current 0.5 ampere peak
Maximum Collector Dissipation (Note 2) 100 watts average
Maximum R-F Input Power 10 watts average
Maximum R-F Output Power 15 watts average
Maximum Duty Cycle . 005
Maximum Cathode Current 2.5 amperes peak
Maximum Grid Voltage
Negative -300 wvolts
Positive (Note 5) +400 volts
Maximum Grid Current .5 ampere peak

ELECTRICAL INFORMATION:

Maximum Cold Input VSWR (Note 7) 4.0
Maximum Frequency (Note 3) 4000 mc
Minimum Frequency (Note 3) 2000 mc

2-60



F-7347
TRAVELING - 2 -
WAVE TUBE

ELECTRICAL INFORMATION (Continued)

Minimum Transmission Loss at Grid Bias = -67 volts 10 db
Capacitance
Control grid to all other elements 22 ppfd

MECHANICAL INFORMATION:

Type of Cathode Oxide Impregnated Unipotential
Base Molded Silicone Rubber Base with Flying Leads
Type of Envelope Metal-Ceramic
Magnetic Field Strength 1200 guass

Length of Magnetic Field 9.493 inches uniform
Mounting Position Any

Weight of Tube 1.5 1bs., approx.
R-F Connections Type N Jack UG-23 B/U
Maximum Tube Temperature 177 °c

TYPICAL OPERATION AS POWER AMPLIFIER:

Center Frequency 3000 mc

Anode Voltage (Note 1) 7500 wvolts
Cathode Current 1.8 amperes peak
Power Output (at center frequency) 1.8 kw peak
Bandwidth 2,0to 4.0 kmc

Gain (Note 4) 30 db

Duty . 002

Pulse Width 10 p seconds
Grid Bias (for cut-off) -100 wvolts

Grid Voltage during Pulse (Note 6) +300 volts

Grid Current during Pulse 0.2 ampere peak

Note 1: All voltages shown are with respect to cathode. Anode and collector
are connected internally to the shell. Helix connection is center con-
ductor of coax. External d-c connection is required between shell
and helix. Shell is normally operated at ground potential and con-
nection is made to the shell of the solenoid.

Note 2: Conduction cooling for the collector must be provided by a suitable
device.

2-60




F-7347
-8 . TRAVELING
4 \ WAVE TUBE

Note 3: Useful gain and power output exists below 2000 mc and above 4000 mc
and can be utilized by adjusting anode voltage to optimize the fre-
— quency range desired. However, bandwidth cannot be extended both
upward and downward simultaneously and maximum gain and power
output outside the normal bandwidth will be lower than rated values.

Note 4: This gain is obtained over the 2.0 to 4. 0 kmc bandwidth at the power
level indicated. Since this is in the power saturation region, small
signal gain will be approximately 10 db higher.

Note 5: Positive voltage must not be applied to the grid in the absence of
anode voltage.

l
Note 6: The positive grid voltage pulse should be the minimum consistent [
with normal power output; otherwise shortened life or destruction of |
the tube may result. |
Note 7: Mismatch up to and including a short circuit in input or output lines
will not cause oscillation.

GENERAL OPERATING INSTRUCTIONS:
(1) Heater warm up of 2 minutes before applying high voltage is recommended.

(2) High voltage must not be applied in the absence of proper grid bias and
magnetic field. Positive grid pulse voltage must not be applied in the
absence of high voltage.

(3) Initial adjustments should be done at low duty cycle (less than .001) to
™ prevent tube damage due to high shell (interception) current.

Additional information for specific applications can be obtained from the

Electron Tube Applications Sections
ITT Components Division

P.O. Box 412

Clifton, New Jersey

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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*
ELECTRON TUBE DEPARTMENT M COMPONENTS DIVISION [P Epm

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
WAVE TUBE

TENTATIVE

'DESCRIPTION:

The F-7524 is a 5 watt CW traveling wave amplifier tube having 20 db gain and
8.0 to 12. 0 kinc frequency range. It is constructed in a rugged metal ceramic
envelope with a helix type slow wave structure. The integral matching cir-
cuit is in 50 ohm coaxial line and is provided with female TNC connectors,
The tube is self-aligning in the external solenoid which is required to provide
a uniform magnetic field. A convergent beam gun and oxide impregnated
cathode are used. The tube is suitable for either CW or pulse service.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Heater Voltage 6.3 (£5%) volts
Heater Current 1.7 amperes
Maximum Anode Voltage (Note 1) 4000 wvolts
Maximum Helix Current (Note 2) 2 ma
Maximum Collector Dissipation (beam power) 240 watts
Maximum Control Electrode Voltage (Note 3) -500 wvolts

ELECTRICAL INFORMATION:

Maximum Frequency 12,0 kmc
Minimum Frequency 8.0 kmc
Minimum Cold Transmission Loss 50 db
Capacitance

Control Electrode to All Elements 10 ppf, max.

MECHANICAL INFORMATION:

Type of Cathode Oxide Coated Unipotential
Gun Connections Flying Leads

R-F Connections Female TNC Connectors
Magnetic Field Strength (nominal) 1200 gauss
Mounting Position Any

Weight (Tube only) 1 pound

Type of Cooling Dependent on package

* ForRMERLY D-2005
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F-7524
TRAVELING - 2 -
WAVE TUBE

TYPICAL OPERATION:

Anode Voltage 3600 wvolts

Anode Current 50 ma

Helix Current 0.5 ma

Control Electrode Voltage (Note 4) -30 wvolts

Power Output 5 watts nominal

Gain

20 db nominal

Duty Cycle (Note 4)

R-F Variable to 1.0
Beam 1.0
Note 1: All voltages shown are with respect to cathode. ‘Anode and collector

Note 2:

Note 3:

Note 4:

are connected internally to the shell, and the outer coax conductor
of the r-f connections is also at shell potential. The helix is con-

nected to the center conductor of the coax line and a d-c connection
to the helix must be provided externally in the r-f circuitry.

The helix current should, in general, be minimized and must be less
than the maximum rating. The control electrode voltage and magne-
tic field (solenoid current) can be properly adjusted before connection
of r-f cables by monitoring current to the center coax conductor. It
is desirable, when possible, to monitor this current during operation
and to provide overload protection.. In pulsed beam operation, the
peak helix current may exceed 2 ma but care should be taken to opera-
te at reasonably low values and average current must not exceed 2 ma.

The control electrode voltage is adjusted for best transmission for CW
operation (normally about -30 volts). Beam gate off can be accom-
plished by applying voltage of -400 to -500 volts. Operation in the
region of control electrode voltage between approximately -50 volts
and -400 volts is not permitted.

Gated beam operation can also be utilized by applying -400 to -500
volts to the control electrode for gate off and approximately -30 volts
(this value adjusted for best transmission) for gate on. In this type
of operation, the values of power output, anode current, and helix
current become peak values.

Additional information for specific applications can be obtained from the

2-60

Electron Tube Applications Section
ITT Components Division
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F-7525
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION TRAVEL ING
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY WAVE TUBE

ﬂ
TENTATIVE

' DESCR IPT ION:
THE F-=7525 1S A 5 WATT CW TRAVELING WAVE AMPLIFIER TUBE HAVING 20 DB GAIN
AND 8.0 TOo 12.0 KMC FREQUENCY RANGE. |IT 1S CONSTRUCTED IN A RUGGED METAL
CERAMIC ENVELOPE WITH A HELIX TYPE SLOW WAVE STRUCTURE. THE INTEGRAL MATCH=
ING CIRCUIT 1S IN 50 OHM COAX1AL LINE AND IS PROVIDED WITH FEMALE TNC con=-
NECTORS. THE TUBE 1S PACKAGED IN AN OIL COOLED SOLENOID WITH INTEGRAL
COLLECTOR COOLER, WHICH IS REQUIRED TO PROVIDE A UNIFORM MAGNETIC FIELD.
A CONVERGENT BEAM GUN AND OXIDE IMPREGNATED CATHODE ARE USED. THE TUBE
IS SUITABLE FOR EITHER CW OR PULSE SERVICE.

M ELECTRICAL INFORMATION:
HEATER VOLTAGE 6.3 (£5$) VoLTs
HEATER CURRENT 1.7 AMPERES
Max iIMUM FREQUENCY 12.0 KMmC
MiINIMUM FREQUENCY 8.0 «kMc
MiNiMuM CoLD TRANSMISSION LoOss 50 DB
CAPACITANCE

CONTROL ELECTRODE TO ALL ELEMENTS 10 UUF MAX.

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Y Max iMuM ANODE VoLTaGe (NoTe 1) 4000 VoLTs
Max iMuM HEL1x CURRENT (NoTe 2) 3 Ma
MaX I1MUM COLLECTOR DiISSIPATION (BEAM POWER 240 wartTs
MAX iMuM CONTROL ELECTRODE VoLTAGE (NoTE 3 =500 VoLTs

A SOLENOID DATA:

TyPe oF COOLANT 0S 45 0L
PRESSURE MAX IMUM 100 PSI
FLow 1  GALLON/MIN.
SoLENOID CURRENT 1 t1t02 AwmPs.
SOLENOID VOLTAGE 140 10 200 VoLTts D.C.

* ForRMERLY D=2005-A
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F-7525
TRAVEL ING WAVE TUBE -2 -

MECHAN ICAL INFORMAT |ON:

TyPE oF CATHODE Ox 1pE COATED UNIPOTENTIAL
GUN CONNECTIONS FLyiING LEADS

R-F TERMINALS FemaLe TNC CONNECTORS
MOUNTING POSITION ANY

TYPICAL OPERATION:

ANODE VOLTAGE 3800 VoLts

ANODE CURRENT 50 Ma

HeLi1x CURRENT 1.0 MA

ConTrROL ELECTRODE VoLTace (Note 3) -30 VoLrTs

Power OuTPuT 5 WATTS NOMINAL

GAIN 20 pB NomINAL

Duty CvcLe (Note 3)

R-F VariABLE TO 1.0
Beam 1:0

NoTE 1l: ALL VOLTAGES SHOWN ARE WITH RESPECT TO CATHODE. ANODE, COLLECTOR
AND OUTER COAX CONDUCTOR OF THE R-F TERMINALS ARE CONNECTED INTER=-
NALLY TO THE SHELL AND ARE OPERATED AT GROUND POTENTIAL. THE
HELIX 1S CONNECTED TO THE CENTER CONDUCTOR OF THE COAX LINE AND A
D.C. CONNECTION FROM THE HELIX TO THE SHELL MUST BE PROVIDED
EXTERNALLY IN THE R-F CIRCUITRY.

NOTE 2: THE HELIX CURRENT SHOULD BE MINIMIZED AND MUST BE LESS THAN THE
MAX IMUM RATING. |IT 1S DESIRABLE TO MONITOR THIS CURRENT DURING
OPERATION AND TO PROVIDE OVERLOAD PROTECTION. |IN PULSED BEAM OPE-
RATION, THE PEAK HELIX CURRENT MAY EXCEED 3 MA BUT CARE SHOULD BE
TAKEN TO OPERATE AT REASONABLY LOW VALUES AND AVERAGE CURRENT MUST
NOT EXCEED 3 MA.

NoTE 3: THE CONTROL ELECTRODE VOLTAGE IS ADJUSTED FOR BEST TRANSMISSION

FOR CW OPERATION (NORMALLY ABOUT =30 voLTS). BEAM GATE OFF CAN BE
ACCOMPL ISHED BY APPLYING VOLTAGE OF =400 To -500 voLTS. THE TUBE
SHOULD NOT BE OPERATED WITH CONTROL ELECTRODE VOLTAGE IN THE RANGE
oF =50 To =400 voLTs. FOR GATED BEAM (PULSE) OPERATION, THE

VALUES OF POWER OUTPUT, ANODE CURRENT AND HELIX CURRENT BECOME PEAK
VALUES.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE:

ELECTRON TuBE APPLICATIONS SECTION
ITT ComPONENTS DiviSION

PosT OFFicE Box 7065

ROANOKE, VIRGINIA
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

F-7526
TRAVEL ING
WAVE TUBE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

DESCRIPTION:

THE F=7526 1S A 50 Mw CW TRAVELING WAVE AMPLIFIER TUBE HAVING 30 pB GAIN

AND 8.0 To 12.0 KMC FREQUENCY RANGE.

THE

IT 1S CONSTRUCTED IN A RUGGED
METAL ENVELOPE WITH A HELIX TYPE SLOW WAVE STRUCTURE.

INTEGRAL

MATCHING CIRCUIT 1S IN 50 OHM COAXIAL LINE AND 1S PROVIDED WITH FEMALE

TNC CONNECTORS.

THE TUBE 1S PACKAGED IN AN OIL COOLED SOLENOID WITH

INTEGRAL COLLECTOR COOLER, WHICH IS REQUIRED TO PROVIDE A UNIFORM MAG=

NETIC FIELD.

THE TUBE IS SUITABLE FOR EITHER CW OR PULSE SERVICE.

ELECTRICAL INFORMATION:

HEATER VOLTAGE
HEATER CURRENT
MAX IMUM FREQUENCY
MINIMUM FREQUENCY
MiNiMuM CoLDp TRANSMISSION Loss
CAPACITANCE
CONTROL ELECTRODE TO ALL ELEMENTS

ELECTRICAL RATINGS, ABSOLUTE VALUES:

Max iMuM ANoDE VoLTAGe (NoTe 1)
Max1MuM HeLix CurreNT (NoTe 2)
Max iMuM CoLLECTOR DissiPATION (BEaM Power)
Max iMuMm CoNTRoOL ELEcTRODE VoLTace (NoTe 3)

SOLENOID DATA:

SoLENOID CURRENT
SOLENOID VOLTAGE
TyrPe oF COOLANT
PRESSURE MAXIMUM
FLow

6.3 (s4)
0.85

12.0
8.0
50

15

1600
2

15
-500

.6 10 1.13
150 10 200
0S 45

100

1

A CONVERGENT BEAM GUN AND OXIDE COATED CATHODE ARE USED.

VoLTs
AMPERE
KMC
KMC

DB

vur (mMax.)

VoLTs
MA

WATTS
VoLTs

AMPS

vDC

OIL

PSI
GALLON/MIN.
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F-7526

TRAVEL ING WAVE TUBE -2 -

MECHAN ICAL :

TyPe oF CATHODE Ox1DE CoATED UNIPOTENTIAL
GUN CONNECTIONS FLying LEADS

R-F CONNECTIONS FemaLe TNC
MounTiING PosiTiON ANY

TYPICAL OPERATION:

ANODE VOLTAGE 1400 VoLTs

ANODE CURRENT 5 MA

HeL1x CURRENT 0.5 mMaA

ConTrROL ELECTRODE VoLTace (Note 3) -15 VoLTs

SOLENOID CURRENT 0.9 Awmps

SOLENOID VOLTAGE 170 VoLrts

Power OQuTPUT 50 MW NOMINAL

GAIN 30 DB NOMINAL

Duty CycLe (Note 3)

R-F VARIABLE TOo 1.0
Beam 1.0

NoTE 1: ALL VOLTAGE SHOWN ARE WITH RESPECT TO CATHODE. ANODE, COLLECTOR
AND OUTER COAX CONDUCTOR OF THE R-F TERMINALS ARE CONNECTED
INTERNALLY TO THE SHELL AND ARE OPERATED AT GROUND POTENTIAL.
THE HELIX 1S CONNECTED TO THE CENTER CONDUCTOR OF THE COAX LINE
AND A D.C. CONNECTION FROM THE HELIX TO THE SHELL MUST BE PROVI=
DED EXTERNALLY IN THE R=F CIRCUITRY.

NOoTE 2: THE HELIX CURRENT SHOULD BE MINIMIZED AND MUST BE LESS THAN THE
MAXIMUM RATING. [T 1S DESIRABLE TO MONITOR THIS CURRENT DURING
OPERATION AND TO PROVIDE OVERLOAD PROTECTION. |N PULSED BEAM
OPERATION, THE PEAK HELIX CURRENT MAY EXCEED 2 MA, BUT CARE
SHOULD BE TAKEN TO OPERATE AT REASONABLY LOW VALUES AND AVERAGE
CURRENT MUST NOT EXCEED 2 MA.

NoTE 3: THE CONTROL ELECTRODE VOLTAGE 1S ADJUSTED FOR BEST TRANSMISSION

FOR CW OPERATION (NORMALLY ABOUT -5 voLTS). BEAM GATE OFF CAN

BE ACCOMPLISHED BY APPLYING VOLTAGE OF =400 To =500 voLTs. THE
TUBE SHOULD NOT BE OPERATED WITH CONTROL ELECTRODE VOLTAGE IN THE
RANGE OF APPROXIMATELY -5 TO -4OO voLTs. For GATED BEam (PULSE)
THE VALUES OF POWER OUTPUT, ANODE CURRENT AND HELIX CURRENT
BECOME PEAK VALUES,

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE:

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DivisioN

PosT OFFi1ce Box TO65

ROANOKE, VIRGINIA
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ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

GENERAL DESCRIPTION:

1640
TRAVELING
WAVE TUBE

The 7640 is a 1000 watt pulse traveling wave amplifier tube having 30db gain and designed primarily for use in the 2000 to 4000 mc
frequency range. It is constructed in a rugged metal envelope with a helix type slow wave structure. The integral matching circuit is in
50 ohm coaxial line and is provided with UG 18 B/U Type connectors. The tube is focused by a periodic permanent magnet which is in-

tegral with the tube. A convergent beam gun and oxide impregnated cathode are used. Duty cycles up to .01 and pulse widths up to 100

microseconds can be used.

ELECTRICAL RATINGS, ABSOLUTE VALUES

Heater Voltage 6.3 (+10%) volts Maximum R-F Input Power 2 watts average
Heater Current 3.0 amperes Maximum R-F Output Power 30 watts average
Maximum Anode Voltage (Note 1) 8000 volts Maximum Duty Cycle .01
Maximum Shell Current 0.8 ampere peak Maximum Pulse Width (beam) 100 microseconds
Maximum Collector Voltage 8000 volts Maximum Cathode Current 2.0 ampere peak
Maximum Collector Dissipation 160 watts average

ELECTRICAL INFORMATION
Maximum Frequency (Note 2) 4000 mc Minimum Cold Transmission Loss 50 db
Minimum Frequency (Note 2) 2000 mc

MECHANICAL INFORMATION
Type of Cathode Oxide Impregnated Unipotential Weight 10 pounds maximum
Base JETEC Designation B12-43 R-F Connections UG-19 B/U
Type of Envelope Metal Cooling Data 2 cfm of air
Mounting Position Any

TYPICAL OPERATION AS POWER AMPLIFIER

Frequency 2000 to 4000 mc Power Output (Minimum) 1000  watts peak
Anode Voltage (Note 1) 7300 yolts Gain 30 db
Cathode Current 1.4 amperes peak Duty .01 '
Collector Voltage (tied to shell) 7300 volts Pulse Width 5  microseconds
Collector Current 0.9 amperes peak

NOTE 1:

is made to the shell of the package.

NOTE 2:

All voltages shown are with respect to cathode. The shell is normally operated at ground potential and the anode connection

Useful gain and power output exists below 2000 mc and above 4000 mc and can be utilized by adjusting anode voltage to

optimize the frequency range desired. However, bandwidth cannot be extended both upward and downward simultaneously and

maximum gain and power output outside the normal bandwidth will be lower than rated values.

NOTE 3:

Heater warmup of two minutes before applying high voltage is recommended.




1640
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

THeE F-7847
GAIN AND 5.0 To 6.0 FREQUENCY RANGE. |T IS CONSTRUCTED IN
METAL ENVELOPE WITH A HELIX TYPE SLOW WAVE STRUCTURE. THE
MATCHING CIRCUIT IS
TNC CONNECTORS. THE TUBE IS SELF-ALIGNING IN THE EXTERNAL
WHICH 1S REQUIRED TO PROVIDE A UNIFORM MAGNETIC FIELD.
BEAM GUN AND OXIDE COATED CATHODE ARE USED. THE TUBE
EITHER CW OR PULSE SERVICE.

ELECTRICAL INFORMAT [ON:

/

HEATER VOLTAGE 6.3 (=5%)
252

HEATER CURRENT .
MAX IMUM FREQUENCY 6.0
MiINIMUM FREQUENCY 5.0
MiniMuM CoLD TRANSMISSION Loss 55
CAPACITANCE

CoNTROL ELECTRODE TO ALL ELEMENTS 15
ELECTRICAL RATINGS, ABSOLUTE VALUES:
Max 1MUM ANODE VoLTAGE (NoTe 1) 3000
Max iMuM HEL1X CURRENT (NoTe 2) 2
MAX IMUM COLLECTOR DissiPATION (BEaM POWER)

(NoTe 3) 196
Max iMuM CONTROL ELECTRODE VOLTAGE 0}

MECHAN ICAL :

Type oF CATHODE Ox1pE COATED

GUN CONNECTIONS FLYING
R-F CONNECTIONS FEMALE
MAGNETIC FIELD STRENGTH 1200
MOUNT ING POSITION

WEIGHT (TUBE ONLY) 1k
Type oF CooLiNg (NoTe L) WATER OR

Is A 10 waTT CW TRAVELING WAVE AMPLIFIER TUBE HAVING 27 DB

A RUGGED
INTEGRAL

IN 50 OHM COAXIAL LINE AND IS PROVIDED WITH FEMALE

SOLENO1D,

A CONVERGENT
IS SUITABLE FOR

VoLTs
AMPERES

DB

UUF

VoLTs
MA

WATTS
VoLTs

UNIPOTENTIAL
LEaDS

TNC

Gauss

ANY

0Z.
AIR

F-7847
TRAVEL ING
WAVE TUBE

FORMERLY X-319

10-60
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F-7847
TRAVEL ING WAVE TUBE -2 -

TYPICAL OPERATION:

ANODE VOLTAGE 2800 VoLTts

ANODE CURRENT 67 Ma

HELIX CURRENT 1.0 wMaA

CoNTROL ELECTRODE VOLTAGE 0O VoLts

Power OQutPuT 10 WATTs

GAIN &7 DB

Duty CycLe (Note 5)

R=-F VARIABLE TO 1.0
BeaAM 1.0

NoTE 1: ALL VOLTAGES SHOWN ARE WITH RESPECT TO CATHODE. ANODE, COLLECTOR
AND OUTER COAX CONDUCTOR OF THE R-F TERMINALS ARE CONNECTED IN-
TERNALLY TO THE SHELL AND ARE OPERATED AT GROUND POTENTIAL. THE
HELIX 1S CONNECTED TO THE CENTER CONDUCTOR OF THE COAX LINE AND
A D.C. CONNECTION TO THE HELIX MUST BE PROVIDED EXTERNALLY IN
THE R-F CIRCUITRY.

NoTE 2: THE HELIX CURRENT SHOULD BE MINIMIZED AND MUST BE LESS THAN THE
MAX IMUM RATING. |IT 1S DESIRABLE TO MONITOR THIS CURRENT DURING
OPERATION AND TO PROVIDE OVERLOAD PROTECTION. |IN PULSED BEAM
OPERATION, THE PEAK HELIX CURRENT MAY EXCEED 2 MA, BUT CARE SHOULD
BE TAKEN TO OPERATE AT REASONABLY LOW VALUES AND AVERAGE CURRENT
MUST NOT EXCEED 2 MA.

Note 3: THE BEAM VOLTAGE SHOULD BE APPLIED TO THE TUBE ONLY AFTER THE
MAGNETIC FIELD IS TURNED ON AND WATER OR AIR IS FLOWING THROUGH
THE COLLECTOR COOLING JACKET.

NoTE 4: COOLING METHOD DEPENDS ON TYPE OF COLLECTOR COOLING JACKET USED.

NoTE 5:¢ GATED BEAM OPERATION CAN BE UTILIZED BY PULSING ANODE VOLTAGE

IN THIS TYPE OF OPERATION, THE VALUES OF POWER OUTPUT, ANODE
CURRENT AND HELIX CURRENT BECOME PEAK VALUES.

ADDITIONAL INFORMATION FOR SPECIFIC APPLECATIONS CAN BE OBTAINED FROM THE:

ELECTRON TuBE APPLICATIONS SECTION
ITT ComPONENTS DiIViISION

PosT OFFIce Box 7065

ROANOKE, VIRGINIA
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engineering
TUBE DATA

- F-7848
3 TRAVEL ING
i WAVE TUBE

Components Division

TENTATIVE

DESCRIPTION:

THE F-TB48 1s A 2 KILOWATT PULSE TRAVELING WAVE AMPLIFIER TUBE HAVING

27 oB GAIN AND 5400 To 5900 MC FREQUENCY RANGE. |IT IS CONSTRUCTED IN A
RUGGED METAL=CERAMIC ENVELOPE WITH A HELIX TYPE SLOW WAVE STRUCTURE.

THE INTEGRAL MATCHING CIRCUIT 1S IN 50 OHM COAXIAL LINE AND IS PROVIDED
WITH FEMALE TNC CONNECTORS. THE TUBE 1S SELF=ALIGNING IN AN EXTERNAL
SOLENOID WHICH iS REQUIRED TO PROVIDE A UNIFORM MAGNETIC FIELD. A CON=-
VERGENT BEAM GUN AND OXIDE IMPREGNATED CATHODE ARE USED. DuUTY CYCLES UP
TO .005 AND PULSE LENGTHS UP TO 6 MICROSECONDS CAN BE USED:

ELECTRICAL INFORMATON:

HEATER VOLTAGE 6.3 VoLTs
HEATER CURRENT 5.2  AMPERES
FReQUENCY RanGe (NoTe 1) 5400 Mc To 5900 Mc
MINIMUM TRANSMISSION LOSS, NO VOLTAGES APPLIED 60 o8
CAPACITANCE

CATHODE TO ALL OTHER ELEMENTS 25 UUFD

ELECTRICAL RATINGS, ABSOLUTE VALUES:

HEATER VOLTAGE 6.3 (és%) VoLTs

HEATER CURRENT 5.6  AMPERES

Max iMuM ANODE VoLTage (NoTe 2) 17,000 VoLTs

MaX tMuM HEL 1X CURRENT 0.4 AMPERE PeEAK
Max iMuM CoLLECTOR DissipaTion (Note 3) 225 WATTS AVERAGE
Max iMuM R=F INPUT POwWER 10 WATTS AVERAGE
Max iMuMm R-F OQuTPUT POWER 15 WATTS AVERAGE
Max iMum Duty CycLE .005

Max iMuM CATHODE CURRENT 3.7 AMPERES PEAK
Loap VSWR 3.5 : 1 Max.

ELECTRON TUBE DEPARTMENT
I!I! COMPONENTS DIVISION
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

10-60
P.O. BOX 412, CLIFTON, NEW JERSEY



F-T7848
TRAVEL ING WAVE TUBE D

MECHAN ICAL INFORMAT ION s

TyPe oF CATHODE Ox1DE IMPREGNATED UNIPOTENTIAL
BAsE LARGE WATER OCTAL BasEt
TYPE OF ENVELOPE MeTAL CERAMIC
MAGNETIC FIELD STRENGTH 2000 Gauss
MouNTING PosiTiON ANY

WEIGHT OF TuBE L5 LBS. APPROX.
R-F ConNNECTIONS FEMALE TyPe TNC

MAX iMUM TUBE TEMPERATURE ITT “¢

TYPICAL OPERATION AS POWER AMPL IF IER OVER FREQUENCY RANGE :

ANODE VoLTage (NoTe 1) 10,000 VoLTs
CATHODE CURRENT 2.5 AMPERES PeEaAk
Power QutpPut 2.0 KW PEAK MIN.
GAIN 27 DB MIN.

Duty .002

PuLse WiIDTH 2 U SECONDS

NOTE 1: USEFUL GAIN AND POWER OUTPUT EXISTS BELOw 5000 Mc AND aBove 6000
MC AND CAN BE UTILIZED BY ADJUSTING ANODE VOLTAGE TO OPTIMIZE
THE FREQUENCY RANGE DESIRED. HOWEVER, BANDWIDTH CANNOT BE EXTENDED
BOTH UPWARD AND DOWNWARD SIMULTA